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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

















An Excellent Woman

Written by Kerryn Offord
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Magdeburg, July 1635

Dylan Pence breathed hard and sweated profusely as he staggered up the last flight of stairs in pursuit of the faster runners. Once on the seventh-floor landing of the still incomplete Karickhoff's Hotel, Dylan ran across to the other flight of stairs before heading down again. He was just about dying when he ran past the instructress at Karickhoff's Gym and had his time called out.

"How'd you do?" Gerlach Alemann asked.

"Seven minutes five," Dylan said as he struggled for breath. "You?"

"Six thirty-two, but I got held up going up the stairs."

[image: running stairs]Dylan looked at Gerlach. Fortunately for his ego, even though his friend was breathing a lot easier than him, he was, like Dylan, sweating like a pig.

"Come on, you bunch of slugs. Now you're nicely warmed up, we can do some stretching," the inhuman slave driver of an instructress called.

Dylan and Gerlach dutifully grabbed a towel each and followed the other poor misguided fools who paid good money to be tortured into the training room where they found somewhere to spread out their towels.

****

The class was something called Body Mechanics, and the only good thing about having Ursula Sprug teach the class was that she wasn't Bitty Matowski, the maîtresse de ballet of the Magdeburg Ballet. Ursula was merely an inhuman monster. Bitty was much worse. Fifty minutes later, Ursula quietly called a halt and two dozen weary—but significantly more flexible than they'd been—guys got to their feet and filed out.

"I don't know why I do this," Paul Lückemann moaned as he collapsed on a bench in the men's showers.

"For the same reason the rest of us do it. The exercise is good for us. Isn't that right, Dylan?" Gerlach asked.

Dylan's reason for coming to the gym had very little to do with the exercise being good for him, even if it had done him a world of good. He attended the gym because a lot of people he wanted to do business with attended the gym. Still, he wasn't going to admit that. "And we exercise together at the gym because misery loves company."

****

Fifteen minutes later, Dylan joined the poor misguided fools in the gym cafeteria. He selected a vegetable juice and sat down to glare at it while he contemplated actually drinking it. He would have preferred to drink coffee, but not at the price places like the gym cafeteria charged. The vegetable juice was a tenth of the price, and ordering it rather than plain water suggested one was on a health kick rather than pinching pennies. After no more than a minute's contemplation, he picked up the glass and swallowed the contents. He lowered the glass with a gentle thud before shuddering and making hideous faces to show just how bad it tasted.

His performance got a smattering of applause from the others at his table. "I don't know how you can drink that stuff," Paul said as he sipped his coffee.

"The idea's to not let it touch your tongue," Gerlach said as he picked up his glass. He too got a smattering of applause for drinking it in one swallow.

Wendel Schrader lowered his coffee cup, licked the milky mustache left behind, and turned to Paul. "Are you and Anna going to be at the Wredes tomorrow night?"

"Anna's had it marked on the calendar for a month," Paul confirmed.

"Gerlach?" Wendel asked.

"Veronica and I will be there," Gerlach said.

Wendel turned his gaze to Dylan and shrugged. "Sorry, Dylan. You shouldn't have dropped Anastasia."

Dylan knew why he hadn't been invited. After a particularly outrageous private dinner where Fabian Westfahl took his then-mistress as his partner, a rule of "family, betrothed, and married couples only" was laid down. His companions knew he'd been thinking about asking Anastasia to marry him.

"What happened with Anastasia?" Wendel asked. "Gertraud was surprised when you stopped going out with her."

Dylan glanced around. Seeing nobody too close, he leaned forward and in a soft voice said, "She overheard me discussing a project with Peter Lehmann and passed the information onto her brother."

"That can't be right," Paul said. "You're too smart to be caught out in a bad deal like the one Melchior got burned on just before you dropped his sister."

The smile on Dylan's face turned evil as he remembered what he'd done to the traitorous Anastasia.

Gerlach raised his brows as he read the look on Dylan's face. "No! You didn't? You did?" he corrected when Dylan nodded.

"He did what?" Welden demanded. Then, he whistled and turned an admiring gaze onto Dylan. "You gave her false information for her to pass onto Melchior?"

Dylan put on a horrified face. "Gave? Nothing of the kind. Anastasia apparently misunderstood a private discussion she overheard me having with Peter and passed the information on."

"You mean you set her up. Thereby not only damning her as the source of the original leak, but also punishing her and her brother?" Paul suggested.

Dylan nodded. "There's no way I'm going to marry someone whose loyalty I can't trust." Which was a bit of a problem, because the Wrede's private dinner wasn't the only private event he wasn't invited to, and every one he missed represented valuable business opportunities he was missing, all for the lack of a suitable wife. "But I do need a wife, even if only for business reasons."

"There are other reasons for getting married?" Welden asked, poker-faced.

"You wouldn't want Gertraud to hear you saying things like that," Gerlach said.

"Probably not," Welden agreed. "So, Dylan, would you like me to tell Gertraud that you need her help to find a suitable wife?"

Dylan sighed. He was probably just asking for trouble, but . . . "If you don't think she'd mind."

"Mind? Playing matchmaker is a natural pastime for married women," Gerlach said. "There's nothing she'll enjoy more than finding you a suitable wife."

"Unless it's shopping," Paul inserted. "Mind, I'm sure Anna will also be happy to help."

Dylan understood about women and shopping. It'd been about the only thing Anastasia had talked about while they were going out together. "Just remind your wives that I have standards."

"Female," Gerlach said to the nodding agreement of the others.

"Still breathing," Paul said to more nodding of heads

"Loyal," Welden added. Again the three nodded their heads in mutual agreement.

They were having fun at his expense, but Dylan could only laugh. "You forgot intelligent."

"Ooooooh! Now you're getting picky. Looks?" Welden prompted.

"Nice to have, but not as important as intelligence and loyalty," Dylan said.

"That makes it so much easier," Gerlach said. "We'll pass your selection criteria on to the womenfolk."

"You do that," Dylan said. It would be interesting to see what they turned up.

Two days later

Dylan, in one of the club rooms at Karickhoff's Gym, played penny-ante poker with his friends. The discussion had touched on local news, but most of the interest had been about finding Dylan a suitable wife. His friends were enjoying themselves as they ran through some of the candidates their wives had suggested.

Welden had just extolled the virtues of a particularly unsuitable candidate when another voice butted in.

"Still looking for a suitable wife, Pence?" Melchior Djuis asked.

Dylan laid his cards face down on the table and looked over his shoulder. "Yep. You know anyone suitable?"

Melchior's face took on a red tinge, made worse when some of the others twittered at Dylan's sally. Just to add fuel to the flames Dylan asked how Anastasia was doing.

"Well enough," Melchoir said before turning his gaze to the pile of coins in front of Dylan. "You seem lucky at cards. Such a pity your luck won't extend to the brick contract for the Viechelnsche Fahrt canal."

Dylan knew Melchior was trying to score against him, but being brought up in a violent home had taught him two useful skills—how to hide his emotions and how to read other people's. So he smiled, knowing that would rile Melchior, and explained that his contacts were looking for a suitable location for a brickworks near the Schwerin See even as he spoke.

"Ha! You're too late. I already have the perfect site."

Dylan kept smiling, not revealing how badly that news affected him. Instead he went onto the attack. He looked Melchior straight in the eye. "But is your perfect site going to be as good as the site my people find?"

Melchior looked away first, increasing his anger. He cast Dylan and his friends one last searing glare before storming out.

With Melchior gone, Dylan gathered up his cards again and, as if nothing untoward had happened asked, "Where were we?"

****

The next morning Dylan dropped into the offices of Lehmann Brothers, Inc. to discuss business with Peter Lehmann. He found him entertaining his brother, Markus. "You're back," he said unnecessarily.

"With good tidings," Peter said. "Markus and his team have excelled."

"Pray tell," Dylan prompted as he pulled one of the comfortable armchairs around to face the brothers and collapsed into it.

Markus leaned back in his chair and stretched before composing himself to make his report. "We found a perfect site on the Schweriner See. Not only is there suitable clay and peat aplenty, there is also a source of lime for mortar close by."

"Last night Melchior Djuis was bragging that he's found the perfect site," Dylan said.

"Not as good as ours," Markus said.

"Maybe it's the same site," Dylan suggested.

"Then we make sure we secure it first," Peter said.

"Nice idea, but how are you going to do that?" Dylan asked. "Djuis seemed pretty sure he had his site sown up."

"Then it can't be our site," Markus said. "Our site is under the control of the widow of a minor Mecklenburg noble, a very recently widowed young woman."

"So?" Dylan asked. Then he saw the smile on Markus' face and started to worry. "What are you thinking?"

"That you marry the widow. It would kill several birds with one stone."

Dylan glared at Markus. The various birds were obvious. Firstly, the widow of a Mecklenburg noble, no matter how minor, would be of sufficiently high birth to be useful. Secondly, it would give them the land they wanted for the brickworks, and thirdly, if they were both after the same land, getting that land would put a satisfying spanner in the works of Djuis' plans. "What do you know about her?"

Markus referred to his notes. "Sophia Emilia Bacmeister was born June 23, 1613 and married Johann von Hagen on July 4, 1630. He was forty-five to her seventeen."

"That sounds a lot like Ron and Christine Chapman," Dylan said, naming a couple he knew of with a similar story.

"The difference being Johann von Hagen had a record of violence."

That made Dylan wince. He knew all about living in a violent household. "Continue!"

"She has a single living child—Michael Petrus von Hagen, born February 7, 1635."

That son explained why she had control of the land. Dylan knew there had probably been other children, so he asked.

"A girl, born April 7, 1631, died of smallpox on June 18, 1634, and there was at least one other pregnancy resulting in a stillbirth in November 1633."

That record was consistent with what Dylan would have expected. "When did the husband die?"

"Last week," Markus said. "He was a casualty of Operation Krystalnacht."

"How did she escape?" Dylan asked. He'd heard stories of entire families being murdered in Mecklenburg during the nationwide purge of anti-Semites led by the Committees of Correspondence. The operation was only supposed to purge known anti-Semites, but in Mecklenburg the aristocracy had taken up arms against the CoC columns and the fighting had turned nasty, with no quarter asked or given.

"The whole attack on the family is suspicious," Markus said. "The husband didn't try to interfere with the CoC, but instead of ignoring him they attacked his house. I suspect that someone had a grudge to settle."

"That still doesn't explain why they didn't kill the woman and her son too," Dylan said.

"But it does explain why, having survived the attack, she might make a run for Magdeburg rather than hang around," Peter said.

"Why do you say she's headed for Magdeburg?" Dylan asked. "Surely she has family closer."

"She has family living close by, but Jason has been following her, and his reports indicate she is heading for Magdeburg. Her son has a clubbed foot, and it is possible she is heading for Magdeburg in the hope that up-time medicine can fix it." Markus looked questioning at Dylan. "Can they fix it?"

"I'll check with Daria."

"Do that," Peter said. "If the widow knows her son can be healed, she'll be more amenable to marrying you."

Late August

Markus handed Dylan a photograph he'd arranged to be taken soon after Sophia entered Magdeburg. "She is, as you say, not entirely hideous."

Dylan studied the woman in the photo. With Markus' man Jason in the background to give scale, he knew she probably wasn't more than five feet tall, and slim with it. She wasn't a great beauty, but marrying her wouldn't be a hardship. "Okay, so what happens now?"

[image: lady]Markus took back the photograph. "Peter and I enter negotiations with the fair Sophia while you prepare yourself for the joys of matrimony."

"How long is that going to take?" Dylan asked.

"Give us a week. By then she will be happy to marry you, or my name isn't Markus Lehmann."

****

Sophia Bacmeister had set out for Magdeburg a month ago, full of fear, but also with a sense of freedom she couldn't remember ever previously feeling. She could still hear the sound of the candlestick striking her husband's head, and then the sight of him crumpled on the floor. Fear of how Johann would punish her when he woke had driven her to grab Michael and what valuables and money she could find and run.

She'd been as frugal as possible on the long journey, keeping the few pieces of jewelry she owned to pay for medical treatment for Michael when she got to Magdeburg. But barely had she entered the gates of the city than she'd been robbed. She didn't realize her jewels were gone until she felt for them in the jewelry shop where she hoped to sell them. That was five days ago.

She was in a strange city with little money and no references. She tried to find work, but who would employ an unknown female with a young baby? She tried to make her money last, but Magdeburg was more expensive than Schwerin, and her money had bought little. She was hungry and her milk hadn't been enough for Michael. She hadn't intended to take anything, but the loaf of bread had been in her hand when the watchman's hand landed on her shoulder. She didn't remember taking it, but there were witnesses who'd seen her take the bread and bite into it.

She sat in the cell, wrapped up in misery at her failure to provide for Michael as, one by one, the other prisoners were taken before the bailiff for their cases to be heard and punishments given out. She was a poor widow with a baby to care for, so they would treat her gently. However, she was a foreigner and not entitled to poor relief from the city. That meant she was going to be banished from Magdeburg, and that meant Michael wouldn't get the medical attention he needed. Eventually, it was her turn and she didn't resist when the warders hauled her to her feet and started her walking.

"Herr Lehmann, this is the prisoner you asked to see," one of her warders announced.

"Thank you. We'll call you when we've finished with her," Peter Lehmann said.

Sophia looked up in surprise. This was no courtroom, but an office. What was happening? She clutched Michael tightly to her chest and studied the two men and two women seated across a table.

"Please be seated, Frau Sophia Emilia Bacmeister," Peter said.

Sophia froze. "How do you know my name?" Nobody in Magdeburg should know who she was.

"We have been interested in you since before you left your home. Tracking you down has been extremely inconvenient."

She hugged Michael tightly against her chest. "Who are you and what do you want?"

"Sit down!"

Sophia almost fell into a chair in response to the command.

"Thank you. My name is Peter Lehmann, this is my wife, Magdalena, my brother Markus, and his wife, Catharina. We would like to offer you a deal which will allow you to stay in Magdeburg and provide your son with the medical attention he needs."

Sophia felt hope for the first time in weeks. "You can do that?"

Catharina nodded. "All you have to do is agree to marry a man."

"Quite a nice young man," Magdalena added.

What faint hope of salvation Sophia had was lost when she heard that. "I'm already married!"

"I regret to inform you that you are, in fact, a widow," Markus said. He slid a piece of paper across the table. She recognized the hand of her pastor. It was a death certificate for Johann von Hagen. "But he was still . . ." She froze with the words unspoken. "How did it happen?"

"You don't know? Then why did you run away?" Peter asked

"It's obvious, Peter, she ran away before they attacked. You're a runaway wife, aren't you?" Magdalena asked.

Sophia nodded. It was true, even if the reason for running away might not be what the woman meant.

"It was fortunate that you got away before the CoC column attacked your home. Too often those ruffians killed the wives and children too," Catharina said.

Sophia gulped and nodded. She'd heard stories about the atrocities committed by various groups of CoC-affiliated men and women as she made her way to Magdeburg. "Johann's really dead?"

"Your husband is really dead," Magdalena confirmed. "His brother identified the body."

Sophia slumped in her chair as tension left her body. She was free at last from the monster she'd been forced to marry. It was just her and Michael now. There would be an inheritance. "If my husband is dead, then my son inherits his property."

"Ah, yes, your late husband's property. I must let you know we are interested in doing business with you over that land, but that will probably have to await probate. Meanwhile, we would still like you to marry Dylan Pence," Peter said.

Sophia had forgotten about probate. She wasn't sure, but surely the estate should make funds for her support available. She said as much.

"You should be able to get funds," Peter agreed. "However, first you have to make contact with your late husband's lawyers, and then they have to respond. You don't have that much time. In fact, you have already run out of time. It is only because we wished to talk to you that you have not already been taken before the bailiff."

A sudden thought brought new hope to Sophia. "But you know. You know that Michael will inherit the land. Couldn't you loan me the . . ." She saw the shaking heads. "Why not?"

"Because we want that you marry Dylan," Peter said.

"And if I refuse?" she asked, although she was sure she knew the answer.

"If you refuse, then we leave you to your day in court," Markus said.

Sophia shuddered. It seemed she had no hope. "Very well, I'll marry your Dylan."

"Good. If you'll just sign these documents, we'll be on our way." Peter shoved some documents across the table to Sophia.

Sophia quickly read the documents. They were several copies of a fairly standard betrothal agreement, similar to the one she'd signed when she became betrothed to Johann. She experimented with the fancy pen Herr Lehmann gave her before signing the several copies of her betrothal contract.

"Very good. Markus, get the warden and let's get this over with," Peter said.

Sophia panicked. "But you can't leave me . . ."

"You and your son will be leaving with us," Peter said.

Sophia struggled to steady her breathing. For a moment there she'd feared they were intent on leaving her behind. "When do I meet this man I have to marry?"

"Soon. He's waiting for you across the street," Catharina said.

****

The man they would have her marry came as a surprise to Sophia. He was well-formed, young, and dressed as if he had plenty of money. Why would such a man want to marry her? She adjusted Michael in her arms and waited for him to say something.

"Sit down. Can I get you something to eat or drink?" Dylan asked.

That wasn't what she'd expected, but it sounded attractive. She asked for some soup and bread and sat down.

Dylan passed on her order to a waitress and approached her. "Let me take Michael while you eat."

Before she knew what was happening the man had taken Michael and was walking around to the chair across the table, "He doesn't like . . ." she began to say before she realized that her son, who usually raised a fuss if anybody else picked him up, was happily giggling in his arms. "How did you do that?" she demanded.

"I've got two nephews and two nieces under five, with another due in December," Dylan said.

That probably explained his ease with young children, but it didn't explain Michael's easy acceptance of him. "Do you like children?" she asked. Her wait for an answer was interrupted by the waitress laying a bowl of soup thick with vegetables and even a bit of meat in front of her. The smell alone had her mouth watering.

"I like them best when I can give them back to their parents."

Sophia stopped mid-slurp to think about that answer. "If you marry me, you will be one of Michael's parents."

"I know. I just hope I don't mess it up." Dylan glanced at a heavy bracelet around his left wrist. "You've got ten minutes to finish eating if we're going to make our two o'clock appointment with Doctor Rostow."




Magdeburg Hospital

The first thing that struck Sophia about Doctor Rostow was that she was a woman. The second was the affection between the doctor and her prospective husband.

"So this is the young woman who's agreed to marry you," Doctor Daria Rostow said as she broke the hug she'd been giving Dylan and turned to look at Sophia.

"That's right," Dylan said.

"Right, you've introduced her, now wait outside." Daria smiled at Sophia as the door shut behind Dylan. "He's a good boy, is Dylan. You could do a lot worse. Now, a few questions to begin."

Sophia spent the next half-hour answering questions as the doctor poked and prodded her, and then did the same to Michael. Eventually the doctor returned to her chair behind a table and wrote on some papers. "Well, Frau Bacmeister, you can rest easy. You are not pregnant by your late husband, and other than being a bit underweight, there is nothing wrong with you."

Sophia released a pent-up breath. She had been afraid that Johann's last assault might have left her with child. "And Michael?"

"He's a bit underweight and anemic. I'm putting him on a special diet that should see him back to full health in a few days," she said, as she wrote something down. "As for his foot, there's no need to worry. It is clubfoot, but we can treat it. I'd rather wait until Dylan rejoins us before describing the procedure."

That was the best news Sophia had heard in a long time. She took Michael back into her arms and sat down to await her betrothed.

"Frau Bacmeister is in good health, but a little rundown," Doctor Rostow told Dylan when he entered.

He smiled. "What about Michael? Will you need to operate?"

"No. We use a method Doctor Shipley was interested in up-time. It is called the Ponseti method, and instead of correcting the deformity surgically, we manipulate the foot into a proper alignment over a period of time."

"How much time?" Dylan asked.

[image: cast]"At least six months. And with each gradual manipulation of the foot we have to apply a cast to keep the foot in the new position. Then when the foot is back where we want it, the poor thing is going to have to wear a Denis Browne bar whenever he sleeps for the next three or so years."

"So it's not a quick fix?" Dylan asked.

"No, but the procedure is highly successful, especially in cases such as Michael's, with a lot fewer complications than you can get with surgical intervention. If you'll come with me now, I'll introduce you to the specialist Ponseti nurse and she can arrange an appointment for the first manipulation and cast."

****

While Dylan paid the cashier, Sophia cuddled Michael. If the doctor and nurse were to be believed, Michael would be able to live a normal life, free of any deformity. All it needed was someone to pay the bills. She stared at the back of the person who had agreed to pay those bills. She resented the need to marry, but she didn't have any choice. At least Dylan was living up to his promises, so far.

She lowered her head and kissed Michael's brow. Her baby was precious, and the man she was committed to marrying seemed to be comfortable around children. Certainly Johann had never picked up Michael, or even little Maria. She wiped away a tear at the memory of her daughter who'd died of smallpox soon after her third birthday. Still, just because she accepted that she had to marry Dylan it didn't mean she had to make things easy for him.

She waited until they were back on the street before launching her campaign. "Why am I being forced to marry you?"

"Forced? There was no force involved. You agreed to marry me of your own free will."

Dylan was looking at her as if he didn't know what pressure had been brought to bear. Maybe he didn't know. She changed tack. "Why do you want to marry me?"

"Because you're available."

"Available?" Sophia was outraged, and she kicked her fiancé in the shin. Her heavy wooden clogs made a satisfactory contact, and elicited an even more satisfactory yelp of pain.

"That hurt!"

Immediately Sophia tried to cower away. For a moment she'd forgotten that men were violent. She glanced up at her fiancé, but instead of the anger and ready fist Johann would have shown, Dylan was smiling. He reached out an arm and pulled her closer.

"Don't do that again!"

It was an order, but there was no threat in it, and Sophia felt confident enough to continue talking. "Then give me a proper answer."

"I'm a businessman. I bring people together to their mutual benefit, but in order to do that, I have to know what deals are available. Unfortunately, a lot of those deals are discussed at private dinner parties, and no matter how much the hostesses might want to invite me, they won't do it if I don't have a suitable partner."

"Why would hostesses want to invite you?"

Dylan thumped his chest. "Because I'm a presentable young man with a good income."

Sophia shook her head. That couldn't be the reason. "Those attributes are only of any interest to a hostess if you don't already have a suitable partner."

"You caught me." The smile Dylan sent her way was friendly and full of humor. "My real attraction is that I'm an up-timer, and there aren't that many of us in Magdeburg."

"And before they'll invite you, you need to have a suitable partner? I would have thought they'd be happy to introduce you to suitable young women."

"That's a different kind of party," Dylan said. "There are two kinds of private parties, those where they try to pair people off, and those where the main topic of discussion is business. It's the second kind of party I'm not being invited to, and getting the kind of inside information discussed at those parties is critical to my business."

Sophia had been to plenty of the first type of party. It was how she'd met Johann. But she'd never heard of the second type. Of course, with Johann's lack of interest in business, it wasn't surprising. "So what's stopping you finding a suitable partner?"

"We thought we'd found someone suitable quite recently, but she took some information she overheard and passed it onto her brother," Dylan said. "No doubt she would have continued to do so after we wed, and we can't afford that."

"We?"

"Yes, we. My business associates would also be hurt if my business plans were to be passed on to the wrong people."

"The woman who betrayed you can't be the only suitable woman in Magdeburg," Sophia said.

"There are probably plenty of suitable women, but none I know of are as suitable as you."

"What makes me so suitable?" Sophia asked.

"You're an intelligent and presentable young woman of suitably good birth, and you have no family to compete for your loyalty. You're a woman whose price is far beyond rubies, and I'd be a fool not to marry you."

Sophia recognized the biblical reference and blushed. It seemed her husband-to-be had high expectations of her. "I do have family," she said.

Dylan nodded. "So Markus said. But they aren't the kind of people you'll pass on my secrets to, are they?"

"They probably wouldn't know what to do with them if I did," Sophia admitted. "So I'm suitable. Lucky me." She looked sourly at Dylan. "What now?"

"You are lucky. Right now you and Michael could be sitting in a prison cell waiting to be kicked out of Magdeburg. Instead, you're about to help me spend a fortune in that shop over there."

Sophia looked at the shop he had indicated. "A baby emporium?"

"That shop stocks everything known to man or woman that could possibly be desired by parents with a child under the age of two."

****

[image: carriage]At the baby emporium, they got a baby carriage for Michael. Suddenly Sophia was fifteen pounds lighter and had both hands free. An additional advantage of the carriage was the wire shelf under the bassinet where the other purchases at the baby boutique could be stashed. The next stop had been a bridal boutique, where once again the baby carriage came into its own—allowing Sophia to be measured without disturbing Michael. Arrangements were also made for a small—on account of her recent loss—wedding in a month's time, after the banns had been called. Then they did some shopping for basics.

She was conscious of the feel of the new shoes on her feet as she walked, and the swish of the new skirt around her legs. A girl shouldn't feel different just because she had new clothes, but Sophia was aware of a lightening of her mood and a brightening of her spirits. For the first time in ages it felt good to be alive.

"Stop thinking about him!"

"What?" Sophia stopped and looked at Dylan.

"There's a look in your eyes whenever you think about your husband. Just remember, he can't hurt you anymore."

Sophia kept silent until they stopped in front of an imposing building. She looked up, counting the rows of windows, then down at Michael's baby carriage. "What floor do you live on?" she asked, hoping he would say the first or at worst, the second floor.

"We live on the fifth floor. Don't worry, there's an elevator."

She discovered that an elevator meant they didn't have to drag Michael's baby carriage up five flights of stairs. They weren't even breathing heavily when the elevator attendant stopped the vehicle at the fifth floor and let them out. Dylan set off, pushing Michael's baby carriage, forcing Sophia to run after him. She caught up outside a door.

"Welcome to your new home. I hope you'll enjoy staying here," Dylan said as he unlocked the door. "Please ignore the lack of furniture. I haven't wanted to spend money on anything I didn't need since I've been living alone."

Sophia's jaw dropped the moment she stepped into the apartment. There were windows, big windows, and the view was amazing. She ran over to the windows for a better look.

"There'll be plenty of time to look at the view later. Right now, I want to show you the rest of the apartment and check you out on the hot water system so you can have a bath."

Sophia reluctantly left the view behind and joined Dylan as he guided her around the apartment. She quickly learned what he meant about being checked out on the hot water system when almost scaldingly hot water cascaded out of the spout over the bath.

"Cold tap on first, then gently open the hot tap," Dylan told her.

Then he showed her the flush toilet. It was similar to the garderobes she'd used previously, but without the smell. One just had to remember to pull the chain beside the toilet bowl to flush it. The tour continued through the kitchen and on to the bedrooms—two of which were bare. Sophia looked at the only bed in the apartment and back at Dylan. The existence of just the one bed scared her.

"You and Michael will sleep in here. I'll sleep on the sofa until we get some more furniture."

She stared at her fiancé in surprise. "What? You mean I don't have to . . ."

Dylan met her eyes and slowly unbuttoned and took off his shirt. He pointed to a scar on his shoulder. "Cigarette burn. I was three when my father did that." He turned to show her his back. There were more scars. As if someone had whipped him with a belt. Then he pointed out a scar on his forearm. "That one happened when my father twisted my arm until it broke and the bone pierced the skin.

"My father was a violent thug. His family blamed his drinking, but I know he just enjoyed hurting people. I'll never hurt you or Michael like that, and you don't have to worry about me making any demands until you're ready."

Sophia stood in stunned silence as Dylan pulled his shirt back on and almost ran out of the bedroom. The man she was committed to marrying had suffered as she had, but instead of a husband, he'd been abused by his father. A tear threatened to drop, and she quickly wiped her eyes. She didn't know what her future was going to be like, but maybe it wouldn't be as bad as she feared.

****

Dylan was shaking as he made his way into the kitchen. He could remember the pain and the terror he'd felt as a child. He leaned against the kitchen bench and tried to stop thinking about the abuse he'd experienced. He needed a distraction, something to take his mind off his past. He left a note and headed for the gym.

****

He sprinted the last hundred yards to the finish of the run. Ursula Sprug called out his time as he passed her.

"How'd you do?" Gerlach Alemann asked. "You were running as if Cerberus himself was chasing you."

"Six thirty-five," Dylan said as he struggled for breath.

"That's a twenty-second improvement on last week. What's up?"

"I got engaged today," he managed to say between breaths.

"That bad, is she?"

Dylan grinned, but before he could reply Ursula called everyone into the studio for the Body Mechanics class.

****

An hour later he caught up with Gerlach, Paul Lückemann, and Wendel Schrader in the gym cafeteria.

"We hear you got engaged recently," Paul said

"That's right. At about one o'clock this afternoon."

"So you haven't been holding out on us? That's good. Do we know her?" Wendel asked.

Dylan shook his head. "I doubt it. She's from near Schwerin. Her name's Sophia Emilia Bacmeister, and she has a six-month-old son."

"A widow? How old?" Paul asked.

"Twenty-two. Her husband was killed during Operation Krystalnacht."

"So she's a couple of years younger than you. I bet she's a looker too, you lucky dog," Gerlach said. "How did you meet her?"

"Peter and Markus found her for me."

"So it's a business deal?" Paul asked.

"There's some of that, but she's an attractive woman too."

"Veronica's going to want to meet her," Gerlach said.

"And I want her to meet Veronica. Can you arrange a shopping trip? Sophia walked all the way from her home on the Schwerin See, so she literally doesn't have a thing to wear." Dylan matched the grins of his friends. That was a common refrain of their spouses. "We picked up some ready-to-wear stuff so she has a couple of changes of clothes, but you know how badly those things fit."

"I'm sure Veronica will be happy to help remedy that situation," Gerlach said.

"Anna will also want to help," Paul said.

"And Gertraud," Wendel said.

"Thanks, guys. I hope your wives will become her friends."

"I'm sure they will be. Where's she staying?" Gerlach asked.

"At the apartment. It's silly to pay for a hotel room when I have all those spare rooms."

"As if she's going to be using one of the spare rooms," Paul joked.

"I'll have you know that I'm a gentleman," Dylan said, playing it for everything he had. They didn't need to know about his promise not to share Sophia's bed until she was ready to welcome him into it.

"What rot," Wendel said. "Do you have time for a few hands of poker?"

****

Unseen and unheard, Melchior swore under his breath when Dylan named the woman he was engaged to marry. What was the probability that there were two twenty-two-year-old Sophia Emilia Bacmeisters from the Schwerin See with six-month-old sons? He'd been searching for her for a month, and suddenly she appears . . . in the clutches of Dylan Pence. Melchior was not happy.

He slipped out of the gym and headed for the family home where he found his sister. Together they hurried over to Magdeburg Towers.

****

After Dylan left, Sophia enjoyed a leisurely hot bath before dressing in clean clothes and heading for the kitchen where she did as Dylan's note suggested and scrounged up a feast from the pantry. She was still eating when there was a knock at the door.

Dylan had shown her how to operate the security chain, so she fitted that before opening the door to reveal the building concierge.

"Frau Bacmeister, there is a Herr Djuis and his sister downstairs who would like to talk to you," Wilhelm Doehren said.

Sophia didn't know anyone in Magdeburg other than the people Dylan had introduced her to, and she was sure none of them had been called Djuis. "Who are they and what do they want?" she asked.

"They didn't say why they wished to talk to you, Frau Bacmeister, but Herr Pence used to go out with Frau Djuis."

Sophia blinked as she processed the information. She remembered something about a woman Dylan had been thinking of marrying, and that she'd betrayed him by passing information on to her brother. Could this be the same brother and sister, she asked herself. If they were, Dylan definitely wouldn't want them in his apartment. "I'll come down and see them."

"Very well, Frau Bacmeister. I'll hold the elevator while you get your son."

****

Melchior and Anastasia Djuis were waiting for her in one of the ground floor meeting rooms. Sophia left Michael in his baby carriage with the concierge before joining them.

"Frau Bacmeister, we're so sorry to hear about your recent loss," Anastasia Djuis said as soon as Sophia entered the room.

"You wanted to speak to me," she said as she sat opposite Melchior.

"One doesn't wish to intrude at such a distressing time, but I need to talk to you about a matter of business."

Sophia gave Melchior an encouraging nod.

"On your husband's death, your son inherited a prime location for the production of bricks on the Schwerin See."

"I believe they produced bricks for the Schweriner Dom there in the thirteenth century," Sophia said.

"Yes, that's right," Melchior agreed. "And now your son's land can be used to produce bricks for the new and improved Viechelnsche Fahrt canal."

"And?" Sophia prompted.

Twenty-five minutes later she was regretting agreeing to meet the brother and sister. They had spent the whole time trying to browbeat her into signing a contract in her role as administrator of her son's property. A contract that she didn't really understand and which she was sure Dylan wouldn't want her to sign.

The sound of the door opening interrupted Melchior as he rabbited on about how good his offer was. "This is a private room and you are disturbing us," he called out, without looking.

"I'm sorry to disturb you, but Michael wants his mother . . ."

Melchior shot upright and turned to stare at the man who'd just entered carrying Michael. "You! But how? You should still be playing your silly card game."

"The guys called it quits early because they thought I might want to hurry back to my brand-new fiancée," Dylan said. "You can imagine my surprise when the concierge told me she was in one of the meeting rooms with my old friends Melchior and Anastasia Djuis."

Sophia tried to read Dylan's mood, but his expression gave nothing away. If she didn't know better she'd have thought he and Melchior were the best of friends. But she did know better, and she knew that she had to prove to her fiancé that she hadn't betrayed him. "Herr Djuis is interested in building a brickworks on my late husband's land on the Schwerin See."

"But do you want him to build a brickworks on that land?" Dylan asked.

"Herr Djuis has made a most attractive offer," she countered. "As administrator for my son, I would be foolish not to consider it."

"Would you like to hear my counteroffer?" Dylan asked her.

"Don't listen to him, Frau Bacmeister," Anastasia said. "He only intends to enrich himself."

Sophia turned on the woman. As if you and your brother don't intend enriching yourselves! "Dylan is my promised husband. Anything that enriches him will also enrich me and my son." She cast a glance at Melchior. He looked apoplectic while his sister appeared merely furious. "I want to go home," she told Dylan.

Dylan opened the door to let Sophia out and paused before closing the door behind him to call, "Nice to see you, Melchior, Anastasia. Sorry about the brickworks deal, but you know how it is—family comes first."

[image: angry man]Melchior's roar of anger and the vulgar obscenities that he spewed forth were fortunately cut off as the door closed.

"Let's get out of here before he really explodes," Dylan said as he grabbed Michael's carriage and started pushing it toward the lobby.

Sophia hastened to catch up. "You deliberately taunted him so he would lose his temper. What were you trying to do? Get him to fight you?"

"Me? Fight Melchior? Didn't you notice the size of the guy? I'll have you know, I'm not completely stupid," Dylan said as they headed for the elevator.

Sophia had noticed Melchior's size. He was easily as big as Johann, which was considerably bigger than Dylan. "Was that the woman you were going to marry?"

"Was thinking about marrying," Dylan corrected.

"And you still think you aren't stupid?" Sophia knew she was playing with fire, but she was starting to know the man she was engaged to marry. Certainly she'd never have risked playing this game with Johann. "What did you ever see in that woman?"

Dylan blushed. It was one of the first really spontaneous expressions of emotion she'd seen from her fiancé, and she knew what it meant. She'd seen men show an interest in women before and she knew what attracted them, and Frau Djuis had it in spades. "Men!"

"I only claimed I wasn't completely stupid," Dylan said as he entered the elevator.

She smiled at the implication that he felt some degree of stupid for even thinking about marrying Anastasia. The presence of the elevator attendant killed the conversation until they were let out on the fifth floor.

"It was completely stupid to taunt Herr Djuis. Why did you do it?" she asked the moment the elevator doors closed behind them.

"It was fun."

Sophia raised her brows. "Your idea of fun is taunting Herr Djuis?"

"It'll do until I find an alternative." Dylan smiled suggestively at Sophia. "How about it?"

She glared at Dylan. It was half-hearted because she knew what "it" was, and she knew he wasn't serious. Maybe after they were married she'd have to share his bed, but until then she was as safe as she wanted to be. Certainly the man who'd bared his soul and shown her his scars wasn't going to force himself upon her.

"I guess that means I have to stick to taunting Melchior." He sighed dramatically. "You know what'd really rile him?"

"Me selling you the digging rights?" Sophia suggested.

"Nah! He already knows he's lost those. No, what'd really rile him would be receiving an invitation to our wedding."

"You are not inviting that man or that woman to my wedding." She put on her best glare as she said it.

Dylan sighed. "You're no fun," he said as he guided her into the apartment.

****

Sophia lay in bed thinking of her day. Her world had changed from being prisoner facing banishment in the morning to promised wife of a successful businessman in a matter of hours. She could barely believe it, but her full stomach and the sweet smell of the clean sheets on her bed were enough to convince her that it really had happened. In the bassinet beside her bed, Michael was sleeping like a baby. He too had a full stomach for the first time in weeks. 

Naturally, there would be a price to pay. But she'd survived being bedded by Johann, so being bedded by Dylan didn't hold any terrors. Well, not many terrors. Certainly he didn't appear violent, even if he did enjoy taunting Melchior Djuis.

Another way he was different from Johann was his willingness for her to have her own friends. He'd even arranged for the wives of his friends to take her shopping tomorrow. She hoped they'd like her.

She rolled over to the edge of the bed and looked down on Michael. She reached out a hand and gently stroked her son's cheek. She'd endure a lot for the sake of her son.

She pulled up the covers and snuggled into them. As the evening grew quieter, she could hear Dylan rolling around on the sofa. The first order of business tomorrow would be buying furniture for at least one of the spare bedrooms. Her last thought before she slipped off to sleep was that Dylan would appreciate not having to spend a second night on the sofa.

****
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Grantville

Early 1633

Jack Clements took a couple of slow sips from his water glass, meanwhile getting a kick out of the show Oscar Davidson was putting on. The way Oscar was gesticulating with his fork, it was a wonder he hadn't catapulted his mashed potatoes onto his right-hand neighbor's head. He was completely oblivious to the homey clatter of the Thursday night community volunteers' dinner at the Methodist Church hall. He was just as oblivious to the traffic back and forth to the serving line or the grinning down-timers up and down the long table, listening to Oscar thrust and Jack parry.

[image: angry man]Old Oscar had something altogether different on his mind, and he wasn't letting go of it. He wasn't letting go of Jack across the table from him, either. He leaned forward over his plate and thrust out his chin. "What do you mean, you can't give out an engineering degree?"

Jack had been on the school board long enough not to get flustered by somebody ranting at him. He liked people, and a lot of the things they did were entertainment, if you were willing to take them that way. So he just put on a poker face and answered it like any other question. "We teach high school. Not college. All we can issue are high school diplomas."

He caught the frown on the face of the down-timer sitting across the table next to Oscar. As far as Jack was concerned, the frown said the fellow knew better. Jack knew that Franz Schmitt had a child who was of an age to graduate and had gone through the graduation exercise and had not gotten a diploma but only received a certificate of attendance. The difference was significant. It was a compromise solution. The people who really did not like it were the up-timers who couldn't pass the new comprehensive graduation exam. But the school board stood firm. Anyone who ever attended could get a certificate of attendance and a course transcript. But no one got a diploma unless they passed the comp exam, regardless of how many credits they had.

"Or now, certificates of attendance," Jack added quickly, "since we've got so many new students who are never going to have enough time to study for everything on the comp exam or the G.E.D. Which is pretty much the same thing, but you don't have to attend any high school at all to sit for a G.E.D." Jack was careful to get the full talking point quote into the conversation.

"But we don't teach engineering." He set down his glass and speared another piece of sausage.

"Yes, we do! We teach the most advanced mathematics courses in the world. We teach the most advanced drafting classes in the world. We teach a building trades program. What do you think is involved in an engineering degree?"

"You ever talk to one of the engineers?" Jack snorted. "A heck of a lot more than that."

"Not in this day and age."

"Well, that's what's different, isn't it? If somebody wants to be this day and age's kind of engineer, they can go to Holland or Italy and learn it. Anyway, I'm not sure we teach the most advanced math in the world, and even if we do, we still aren't hardly teaching it at a college level, after all, now are we?"

"Jack. Wake up and smell the chaos! This is the seventeenth century! What university here and now does? One of our high school trades graduates could go to Jena and be examined in math and walk away with a degree."

Jack snorted again. "They couldn't even talk to the people at Jena without Latin and rhetoric, much less pass a—"

"What's Latin got to do with a degree in math?"

"Nothing, but it's what you need to study for a bachelor of arts degree from a university, because that is what the lectures are given in and that is what the books are written in."

"Have you been to the library? I didn't see anything in Latin."

"That's here. In Jena the books are in Latin. The lectures are in Latin. A bachelor of arts is what they offer and it's taught in Latin. And so are the exams." Jack paused and pointed his fork at Oscar. "Bachelor of arts. That's the seven liberal arts, plural. They don't offer a B.A. in a particular subject."

"You see, that's my point. They don't offer a degree in math, much less in engineering and design. So you can't go and take an exam over there because they don't have anyone qualified to give the exam."

"Well, Oscar, we don't either."

"Sure we do. Look, we can put together a panel. Grab Onofrio, he's your best math teacher. Grab the drafting teacher out of the shop class. He's also the guy teaching the building trades course, grab the city building inspector too. He knows the building codes. Then put together a test to see if the candidate knows his stuff, and if he can pass it, let him come before the board and see how he stands up to being cross-examined. If he knows his stuff, give him a diploma. Who in the world do you think is more qualified to do it?"

"You think it's easy to put together that kind of examination, Oscar? Be reasonable. Just slow down and think this through."

"I am being reasonable and I have thought it through."

This was getting to be a little over the top, besides making less sense the longer it went on. "Oscar . . ." Jack knew his voice carried so much annoyance that it was almost a whine. ". . . why are you making such a fuss about this?"

"Because. We've got people in town who know what they're doing. We know they know, because they're doing it in front of our eyes. At least we'd better pray they know what they're doing. It would be nice if we could give them a diploma admitting it.

"Back up-time, degreed idiots who didn't have any idea what the heck they were doing, and couldn't do the job, could still get a job. Meanwhile, people who did know what they were doing couldn't get the job because they didn't have a piece of paper hanging on the wall."

Oscar looked like he'd have liked to pound the table, and was barely remembering not to make a scene among their friends. He really did seem that wound up about it.

"Jack, I'll admit this is one of my pet peeves. But we have a chance to change the world and make the new one a better place. Okay, it's a small change. It wouldn't take away the pain of being passed over for a promotion time after time in favor of people who had degrees. But it's something we need to get done, before a whole new set of rules settles in and everything gets frozen in place again.

"The time years ago, when I was working in Pittsburgh as a machinist before coming back home, still bugs the life out of me. Tool and die makers made more than machinists. I had men coming out of the tool room asking me questions on how to get something done, but the company wouldn't let me work in the die shop because all I had was an informal apprenticeship program. Did it matter that I could machine circles around some of their tool and die men? No sirree, Bob. That didn't matter to the bosses and paper pushers. What mattered was that I didn't have a diploma."

Jack leaned back and cocked his head. It was as good a spot as any to play devil's advocate. "So, we've got qualified people who don't have a degree. It's not stopping them. It's not even slowing things down. It's working just fine. If it's not broke, why fix it?"

Oscar poked around in his peas with his dinner knife for a couple of seconds. "Working for now, maybe. We've also got people out there who don't know what they're doing! And, we don't have any way of telling them apart until they screw up. If someone wants to hire a design engineer, or a surveyor, or a building engineer, it might be real nice if we had some professional standards."

"Uh-huh. And if we screw that up, it might get in the way of getting things done, too."

"Yeah, it might. But it's more likely to keep someone with a slick tongue from bullshitting his way into a disaster. Look, we had someone walk into the machine shop yesterday with a set of drawings for a machine that would weigh a ton and take a month to build, and it still wouldn't have done what they wanted it to do. It took an hour to convince the customer that what he needed was a worm drive and a power takeoff, so the machine could be one-fifth the size at half the cost and would actually do the job. It took that long because the drawings were made by a 'master of arts' who studied under a noted natural philosopher. As if that qualifies him to be a design engineer! Somebody's got to be first. Somebody has got to set the standard. Listen, if you're worried about it, send a letter to Admiral Simpson, ask him to sit in on the first examining board. He's designed ships, and he has people he's taught to do it. Get one of them. The Swedes have combat engineers. Ask to borrow one for the board, but I'll bet you'll find out our candidates have forgotten more than he ever knew to begin with.

"But get it set up where you can pay a fee and take a test, and if you can pass it, you get a diploma."

Jack was easy-going enough, but he didn't like being pushed around or backed into a corner. Oscar had a full head of steam up and a hot fire to keep it going, and had pretty clearly forgotten about that. He didn't seem to notice the set of Jack's jaw, either.

"Oscar, the bottom line is, you need a charter to issue degrees, and we don't have one."

"Well, there isn't any accrediting agency out there that keeps track of colleges like there was up-time, now is there? Who in the world issues charters these days?"

"Well, the King of England does in England, so I guess any king can do it."

"Okay, then, it's simple. Send a letter to the King of Sweden and ask for a charter from the Captain-General."

"He'd be nuts to give us one. We're not qualified to give out degrees in the first place."

"Well, who in hell do you think is, in engineering? I mean modern engineering, not what they teach in Leiden. Who cares how to build forts? They got guys for that." Oscar slapped the table. "Jena sure isn't qualified, if they're even interested, which they ain't. They don't have anybody who can teach it, so they sure as hell don't have anyone who can supervise an engineering exam."

"Huh. Well, Oscar, tell you what. Maybe you should be talking to Mike Stearns about getting a charter from the king. I tell you what, you bring me a charter from the king, and I'll see about putting it before the school board."

"Is that all you need? A charter?"

Jack could tell that Oscar was only half-listening to what he was being told. The other half of his mind was off in his own little world where things were what he wanted them to be. Jack was sure Oscar thought that if he came back with a charter, he could have what he wanted. Which was not what Jack had said at all.

Still Jack's eyes twinkled. The thought of Oscar chasing around making an ass of himself was amusing. "It'd be a start."

"Then get ready to take it to the school board. I'll get a charter for you."

By this point in the conversation the dessert was about finished and a few people were starting to table-hop to buttonhole each other about this and that. Dinner was over. The down-timers at the table had gotten an earful; there'd probably be stories going around tomorrow. Oscar stood up and stuck out his hand. Jack shook it and Oscar headed for the door.

****

After he got home, Jack sat in the kitchen for a while drinking coffee, and thanking the good Lord that the Turks knew what the stuff was. He started to tell his wife Alice about the conversation he'd had at the dinner with Oscar Davidson, as much of it as he could wrap his mind around, anyway.

Alice gave him a look pretty much like one he'd given Oscar. "I don't know why you still go to those things. Me, I'd rather eat my own cooking, and sit on my own chairs instead of those ratty old folding things in the church hall. Every time I try to sit on 'em, I slide off. And for that matter, I don't see the sense of keeping the dinners up every week two years after we needed to welcome all those refugees into town affairs and get to know each other. They're sure all welcomed into Grantville's doings by now."

"I get to hear things. And you know I like people."

"Fff. I think it's just another hobby with you, like the school board. Not that you aren't doing some good there. Anyway, what was Oscar all hot and bothered about?"

"He wants the school board to issue college diplomas to high school graduates. He says we should because they know more about lotsa things than university graduates do here and now."

"Heh. He's got a point, doesn't he? He's not the first one with that idea."

"Yeah, but still, we're not running a college. We're not organized for any of that, and we're stretched as it is."

"Jack, he's right and you know it. We're already teaching things they never heard of, and we're teaching other things at levels they can't come close to."

"That's not a reason for us to be handing out college diplomas for high school work," Jack said.

"Jack, that kinda misses the point. We've already got some people in town studying at post-high school levels, and you know it. We're helping them as much as we can, even if it isn't much. The only reason you don't open up a college degree program is you're scared to. Okay, don't give out college degrees for high school work. But we've got a better library than any university in the universe. You remember that movie we saw about the Brit running a scam in Egypt, who claimed that he read for history in some school in England? You told me that meant he'd studied or taken a degree. Then you told me that back when people were allowed to take the architect's exam for a license, or the bar exam in law without a degree, it was said that they'd read for it. Well, let people read in the library and then find someone qualified to examine them! It won't cost the taxpayers a thing, because you can charge the applicant to take the test.

"Suppose you set up a reading list in different subjects? Encourage qualified people to offer lectures. Heck, some of them are doing it already. It won't be long before someone will start offering to tutor people for the exams. We've got more knowledgeable teachers, in anything that counts anyway, than anyone else in the world.

"Besides, there were un-accredited schools back home giving out degrees. Why can't an un-chartered school do it here and now?" She stopped talking and looked him in the eye.

Jack sipped on his coffee and looked across the room at the clock, thinking about it for a little bit. He set his cup down and said slowly, "Well, a lot of a university education these days centers around learning Latin. They don't teach it there, though. You've got to have it when you start just to study at a university. If someone has a bachelor's degree in this day and age, it's a bachelor of arts, and they can debate in Latin. They won't be taken seriously if they can't. If we issue degrees to people who can't, then we'll just be laughed at."

"Yeah, right. That was engineering and math you were talking about, wasn't it? Well, none of our books on that are in Latin, so what would be the point? And you wouldn't need to test them on English, either, because if they could pass an engineering exam, it would mean they understood the books.

"Besides, anything worthwhile that was ever written in Latin has been translated into English and is sitting in our library right now."

Jack chuckled. "Honey, I don't think I'd go quite that far. At least, not in public."

"Well, I would and you should. There are damn few university graduates out there, outside of the ones we brought with us, who can pass a high school basic skills competency test. And you know it." She wasn't waving her hands like Oscar had, which was a good thing considering she had a coffee cup in her hand, but her voice was rising some. "You're on the school board. If you all decide to start issuing degrees, who's going to stop you? The West Virginia State Board of Controls sure isn't going to turn up and tell you to stop. Shoot, I wish they would. If they do, we can all go home and you'll be a hero."

"Tell you the truth, it's tempting, but even if we really had the exams all put together, we don't have a charter to issue college degrees."

"Well, you don't have a charter to issue high school diplomas either, now do you? At least not one issued by anybody here and now."

"Hmm, you might have a point. We wouldn't be qualified back up-time, but like you say, there sure isn't anyone around these days who's any more qualified than we are. I'd sure rather have one of our medics or nurses taking care of me if I got sick than most of the so-called learned physicians the universities are turning out. At least a nurse wouldn't bleed a sick patient."

"There's no might to it, and you know it. You'd have already done it if you weren't scared. What I want to know is just what it is you're scared of! You ought to just go into the study and write out a policy and take it to the next school board meeting and get the members to vote on it."

"You've got chutzpah, Alice, that's for sure." He looked at her and smiled. "Well, that's one of the things about you that I fell in love with in the first place. It's probably worth a try, at that. And as much as I hate to say it, Davidson was right. We've been teaching some of the material, and there's students studying things we don't have anybody to teach. Not many, but some. We just haven't been giving out anything beyond a high school diploma. And you're right. There's no reason why we shouldn't, once somebody finishes the courses or bulls through the books on their own. Not a college degree maybe, we haven't got a whole college program, but some kind of paper to show the world what they learned. Maybe I should call Davidson and tell him he doesn't need to go to Magdeburg."

Alice's hand looped through a dismissive gesture. "Let him waste his time! He was rude to you."

Jack broke up laughing and then patted her hand. "You're right. He was. All right, why not? It'll take him a week to figure out who to ask for an appointment. Then he'll have to go back whenever he gets on the schedule, and it will probably be postponed and rescheduled. By the time he gets through chasing all over the place and gets his appointment, the next board meeting will have come and gone, and maybe we'll have some kind of a plan figured out. Heh. The city council has as much right to issue a charter as anybody."

****

[image: guards]A couple of weeks later Oscar Davidson, his shoes shined and wearing his weddings-and-funerals suit, walked into the hustle and bustle that condensed around the king of Sweden wherever he went. He gave the guards with their halberds an eyeball inspection. He didn't think of keeping the way he looked at them from showing the first thought that came into his head—that they needed to get rifles.

****

The court official inside naturally observed the arriving visitor's air of judgment and condescension. It marked him as a man of authority who should not be impeded. Coming straight to his post, the man asked in a polite tone of voice, "Excuse me, I'm Oscar Davidson. Can you direct me to King Gustav's office?"

He took in the suit at a glance. It was nearly new, but not pristine-new, which meant it was not made for the occasion. So the exceptional garments were ordinary to the man, which meant he was someone important. Not just someone trying to pass as someone important. Simply announcing his name without title or explanation said the man knew he was someone important, and assumed that everyone else knew who he was. The attitude that he had every reason to walk into the presence of the king, which no one would do if they did not have an appointment, was the third and settling point. This was someone who was accustomed to being accommodated and therefore should be accommodated. This was somebody who had an appointment, because he wouldn't be walking in on the king if he didn't.

[image: palace]"Certainly, sir. Better still—" He turned his head toward a small group of rather young men off to one side of the main doors. They stood near the desk where anyone not accustomed to the ways of power and presence would normally have stopped. He called out, "Page!"

In a metaphorical blink of an eye, one of the lads was standing next to the two men.

"Ja, mein Herr?"

"Herr Oscar Davidson has an appointment with the king. Escort him there."

****

The page walked into the private quarters past the guards inside the door with the words, "This is Oscar Davidson. He has an appointment to see the king."

"He does?" the receptionist asked the page's back. But the boy was gone. He stood up behind his table and called into the next room to the king's clerk. "Alver, did you miss an appointment on my schedule?" The exchange was in the Swedish they used amongst themselves instead of the German they used in Magdeburg to deal with the public. It was a convenient way to carry on a private conversation in public, at least most of the time. There was no response for a few seconds. He repeated the question. "Alver, did you miss an appointment on my copy of today's schedule? I've got an up-timer here, a Herr Davidson."

There was a momentary flutter of papers.

"No, Alberg. There's no Davidson on the schedule. Anyway, Meister Ratke is next. Perhaps Herr Davidson is here without an appointment."

"Don't be ridiculous. That couldn't happen. He would have been stopped at the door when he was challenged by the guards. Then he would have been stopped again at the entrance to the private area. He must have an appointment. He couldn't get this far without a letter."

"Well, ask him!" Alver called back.

"I'm sorry, Herr—" He started in German and switched to English—Shakespeare's English with a Swedish accent. "—or is it Mr. Davidson?" Alberg asked. The man's clothes said Grantville, and they weren't fresh from a tailor. "But you do not seem to be on the schedule. May I see the letter from His Majesty's clerk granting you an audience?"

"I don't have a letter."

"Then I am sorry. It seems your appointment didn't get on the schedule."

"I didn't make an appointment."

"And you got all the way here? Didn't they ask to see your letter? How in the world did that happen? The king is very busy, you know. No one sees him without an appointment. What did you want to see him about, anyway?"

Looking only slightly befuddled, the unexpected visitor answered, "I never said I had an appointment."

"Then how did you get in here?"

"I told someone I needed to talk to the king, and he asked that helpful young fellow to bring me here," Oscar answered.

"Who?" Alberg inquired.

Davidson shrugged. "A short little man with white hair and bushy eyebrows."

"And it was just that simple?" Alberg laughed. "That is truly amazing! There are any number of people who have spent a lot of time or paid a lot of money, or both, who never got this far. King Gustav is in the room beyond the next one."

Oscar started that way.

"But, you really don't want to go in there without an appointment! They might call for the guards, and you could even get killed if you didn't stop right away. Besides, he's busy with someone else. Why do you need to talk to the king anyway?"

Davidson stopped in his tracks at the tone of voice and looked back at Alberg quizzically. "Could I really end up getting killed?"

"Well, Oscar Davidson, it seems you are here without an appointment. Nobody here knows you. You could be an assassin, not that we really think so. But what is it you want?"

"A charter for the school board in Grantville to issue college degrees."

Alberg raised his eyebrows. "A college? A college is part of a university, which already has a charter. So why do you need another one?"

"Because Grantville does not have a chartered university," Oscar answered.

About this time someone came out of the inner offices and dropped a note on Alberg's table. Alberg glanced at it, signaled his understanding, put it down, and continued the conversation. It was getting amusing.

"Does Grantville teach the seven arts? Or the four doctoral curricula? Why do you think you should be allowed to issue degrees? I understand that Grantville teaches only in English and in German. Without Latin and rhetoric, how can you even teach the arts? Surely you don't think you can study theology or medicine or law or philosophy in English and German."

"Who the hell cares about the arts? Leave them to artists! You don't need them to study engineering, design and architecture. I don't care if a builder knows Latin. I just want to be sure the cathedral doesn't collapse with me in it. Don't you think it would be a good idea to know that the next time someone builds a bridge or a cathedral, they know what they're doing?" Oscar asked.

"Would you stop anyone who hasn't been to school in Grantville from building things?"

"No, but I do not want someone getting a job they are not qualified to do just because they came from Grantville. I'm a machinist. I'm sure I could convince someone I was qualified to build bridges. But I'm not. If Grantville has a degree program we can stop that sort of thing before it starts."

"Yes, but you are missing the point. A degree says you are trained in the arts."

"I don't care about art. For that matter, I don't see why you need a degree to paint pictures. I care about engineering and science. Leave the bachelor of arts degrees to the universities. Give us the right to establish a B.S. degree program! All I want is—"

Alberg doubled over in a deep belly laugh which brought Herr Davidson to a stop. The Swedish clerk called into the next room in English and said, "You had me going there for a minute, Alver. Your man from Grantville is here asking about a bull shit degree."

"What?" was the only reply.

"He wants a B.S. degree." Alberg said. "B.S. is bull shit. It was on that list of American English phrases we were told to study. Didn't you read it?"

"Oh, yes. B.S. Bull shit. But he is not my man. I don't know him."

"Huh? Not bull shit!" Davidson said. "A B.S. degree is a Bachelor of Science, instead of a Bachelor of Arts. You can keep your arts crap in Jena. Give us the right to examine and pass qualified people in the sciences."

"Hm. Now, that is an interesting idea, a science degree instead of an arts degree. But how would we know that your candidates were qualified?"

"Same way as arts degrees. With examinations. You can send the charter to the Grantville School Board. They're already issuing high school diplomas, and that's halfway to a science degree. Tell them they can give examinations and issue higher degrees in the sciences. There isn't any other institution qualified to give them."

"A B.S. degree?" Alberg said. "Rather amusing, really. Thank you, Mr. Davidson. Please accept my apologies. But His Majesty really does find it necessary to maintain the rule that he doesn't see anyone without an appointment."

[image: page]Alberg called out in Swedish, "Page!" A young man appeared as if by magic. He had probably been waiting outside the door. "We're finished here. Show this man the way out of this maze of a beehive, and then go inform the major-domo that before he admits anyone else who unexpectedly pops up in front of him, he's to discover whether he actually does have an appointment."

****

Alberg and Alver were still trading witty remarks about B.S. degrees and who in their world was most deserving of Bull Shit certificates, when Meister Wolfgang Ratke came through the door a couple of minutes later with a curious look on his face. A controversial figure if there ever was one, but an educational thinker and sometime reformer His Majesty considered potentially useful. He had quite sensibly appeared with a good ten minutes to spare. Unfortunately . . .

Alberg broke off his conversation and rose respectfully. "Meister Ratke, I'm very sorry, but something urgent has come up. The king will be unavoidably occupied for at least two hours, and the rest of the day is full."

There was a momentary burst of raised voices from two rooms away.

"Alver, when can we find another opening?"

There was a brief whisper of pages turning. "Tomorrow. An hour after the mid-day meal."

Alberg turned again to Ratke. "Will that be possible, if you have plans to remain in the city until then?"

"Yes, certainly. If I did not have plans, I would make them. This is important. But are you sure nothing will change again?"

"Sure? We can never be certain. But we try very hard not to postpone anyone twice."

"Ah. Thank you. But if I am not to attend the king now, what was that I heard you speaking of just as I approached?"

Alver boiled down the whole encounter to a few incisive sentences.

Ratke suddenly took on the alert stance of a hunting dog catching a scent. "I see. A bachelor's degree of the sciences, without the preliminary course of study in the trivium and the quadrivium. A radical expedient." He paused for a moment, staring at the window. "I believe I have heard something of this. I think I would like to hear what this man has to say."

"You would? Page!"

One of the ubiquitous young men appeared from just outside the door.

"Catch up to Mr. Davidson. Inform him that Meister Ratke grants him an immediate meeting. Then find them a quiet place to talk and see that they are made comfortable."

****

Wolfgang Ratke emerged from the meeting with King Gustav with a bemused expression on his face. Alver looked up from the papers in front of him. "Good afternoon, Meister Ratke. I trust your audience with His Majesty went well?"

"Oh, yes, the main business went quickly enough. But then I gave a summary of the notes I took yesterday, when I spoke with Mr. Davidson. The king was amused at first by the pun in English, but then he fixed me with a sharp look, and said, 'Either that man wasted two hours of your time, or he has dropped yet another muck-encrusted gold nugget into your hands.' Then he commanded me to find out which. And quickly, he said. Therefore I must write to a friend who is carrying on studies now in Grantville."

Alberg cocked his head. "Quickly? Page! Show Meister Ratke the way to the radio room."

****

A month later Jack ran into Oscar at the bank and asked, "I never heard anything back from you. How'd your trip to see King Gustav go?"

Oscar turned a bit red in the face. "Not as well as I would have liked."

"That's too bad. And you missed a real lively school board meeting while you were gone. Alice stood up during the public discussion period and told everybody what you said."

"Oh, yeah? What happened?"

"Well, that really got a lot of people going. Some of them said, 'He's right, we got to do something. It's only sensible,' while another bunch said, 'We've got to do something before buildings and stuff start falling down,' and the rest were going on about, 'How in hell are we going to get to where we can hand out honest-to-goodness college degrees? That'd take us years and cost a fortune. Which we don't have.'

"Meanwhile, Sarah Reardon was sitting there waiting to talk about something to do with the social studies curriculum. Her head was going back and forth like she was watching a ping-pong match. She didn't say anything, but she didn't miss anything, either."

"Well, how'd it turn out?"

"Oh, it went on for over an hour. We finally had a motion to postpone it, because we weren't getting anywhere. Somebody else moved to call a special meeting in a week instead of waiting 'til next month. That got voted down. And then we went on to the next thing on the agenda.

"Well, the whole thing got into the papers, and people were arguing about it all around town, without agreeing on anything. Next week, in waltzes Sarah with a moldy old set of exams and study guides for the Indiana Professional Engineer's license that Norris Patton had lying around in his cellar for thirty years. I don't know what the heck he wanted them for, he's an electrical engineer, for Pete's sake. But we leafed through the pile, and she and I decided to bring it to the board again next month and ask Congress for authority to give the exam and issue PE licenses."

"You're kidding," a pleased Oscar Davidson replied.

"Nope. But you are not going to believe what happened next. No more than a couple of days after Sarah and I talked, someone named Wilhelm von Calcheim Genannt Lohausen, came around with a Swedish artillery officer in tow along with a Scottish sergeant to translate if need be. He was asking all kinds of people all kinds of questions. First he buttonholed every last one of us on the board. Then he started out asking each and every one of us the same questions. He wanted to know everything about the high school: what we did, what we didn't do, why we did it, and why we didn't. Then he talked to Sarah and her husband, and after that Bill Porter and a couple of mechanical engineers at the Steam Engine Company, and a bunch of the math and science teachers. Then he started in on the trades. Machinists, electricians, and all kinds of technicians and mechanics.

"Huh. That's a heck of a lot of sudden curiosity all of a sudden from the Swedish army."

"Yeah, well, maybe. But when Sarah's husband asked him, flat out, why he was, all of a sudden, so interested; he said that you had talked to someone named Ratke when you were in Magdeburg. Apparently he's famous, under his Latin name, Ratichius. And he was assigned to follow up on the questions you brought up. So everyone knows it was all your fault for stirring up the fuss that was taking up so much of everyone's time. And let me tell you, Calcheim really did seem to want to know everything about everything. And he took his time seeing to it that he got it. But with the artillery officer and a sergeant in tow, you couldn't just tell them to get lost. Now could you?"

Jack chuckled at the look on Oscar's face. "Yeah. You've got it. There were an awful lot of people who were not at all happy with you.

"But next thing we knew, back he comes and hands us an imperial charter for the School Board to appoint PE examiners and give out certificates in the name of the Captain General. It wasn't any fancy parchment with ribbons and seals all over it. It was just a radiogram. Signed G.A.R.S. Ol' Gus, it seems, is in some kind of a hurry."

"Huh. And it didn't say anything about B.S. degrees?"

"Nope. Not a word."

"Well, it's better than nothing."

"Oscar, I'd say it's damned near everything you asked for. I think you will find the next school board meeting worth attending."

****

At the next board meeting the first thing on the agenda was the imperial decree the radiogram had said was on the way.




By the Command and Charter of the Captain General: The Grantville School Board is hereby instructed and required to issue a license to anyone who can pass a qualifying examination, written and oral, proving their competence in their field to the full satisfaction of the school board in any and all branches of engineering, but also in any other fields the school board feels would benefit by such a program of examination and review for which they can assemble a reviewing body they find to be qualified to undertake the purpose of certifying the competence of the candidates for a license.

G.A.R.S.




[image: oscar]When the meeting was over Jack buttonholed Oscar and gave him a sly look. "Well, I got you put on the oversight committee for the examining boards."

"Put up or shut up, huh?" Oscar replied. "Well, I guess maybe I better, if I want to see to it that it's done right." Oscar hesitated. "That's fine as long as you don't insist that a fellow has to have a high school diploma before you let him take the test. There are a lot of bright people out there who will never have the time to go to four years of gym classes."

"Good grief, that'd be backwards, wouldn't it? No, if someone thinks they're qualified and wants to pay the examination fee, we should let them take it."

Oscar smiled. "Good," was all he said.

****

The rain rattled sideways against the windows in the fading light. Wolfgang Ratke stood and stretched, then at the sound of the door opening, turned from the sideboard where the wine decanter rested. He flourished the dog-eared report, as Wilhelm von Calcheim entered his working office. "Now we know, old friend. A muck-encrusted nugget it was, for certain." He let an ironic half-smile cross his face. "B.S. degrees! Perhaps this is a lesson that I should make time to listen to muddle-headed visitors now and then."

"Mr. Davidson?"

"Yes, Wilhelm, our errant and intrepid Mr. Davidson who caused such merriment. He wasn't wrong, but he certainly failed to grasp the magnitude of the problem. For that matter, the urgency of it! But the king did. When I presented the report you and Captain Lindgren compiled, his thoughts ran far ahead to the inevitable conclusion. He sends you both his thanks."

Wolfgang sat back down and waved his visitor to a chair. "And now, he and his councilors are worried. They suddenly see that all that has been accomplished in the last two years hangs by a thread, or at best, a slender steel cable. These things Grantville has been furnishing that strengthen us so greatly, the new radios, the steam engines, the airplanes, all call somewhere during their creation upon the work of their engineers. At least four new kinds of engineers, stuffed full of skills and knowledge never before seen in our world. Until you and Lindgren counted them up, I don't think anyone realized just how few of them there are. At least, no one among the king's circle. If even two or three should die without passing on their knowledge— We need many more of them, and soon. And you tell us it takes years to train them properly. And worst of all, you reveal that the Grantvillers are not acting in anything like an organized fashion in this."

"Well, there are some new classes and study groups. And the king did send them a charter to give examinations."

"Yes, there are, and he did—more in hope, I tell you, than in expectation. The Professional Engineer examination is the very limit of what they can put into effect for now. And that is woefully insufficient to the need, pitifully insufficient, shockingly insufficient, even criminally insufficient. The most we can expect from their scattered efforts is a dozen new engineers in the next three years.

"No, Wilhelm, we cannot rely on the Grantville School Board. At least for now, they're overwhelmed teaching the children and running the high school."

"For now? You think they will do more in time?"

"In time, yes, they will, but His Majesty made it abundantly clear that time is what we cannot squander." He bent down his head and rubbed his eyelids for a few moments. "He has given me work to do, but as to this: he decrees the creation of a proper school to give our realm engineers, lest all that Grantville is doing falter and trickle away to nothing. And having decided so, he has commanded me to find someone who can make it happen, and quickly." He paused, and looked his friend full in the face. "Wilhelm, are you that man?"

****
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Chapter 17: Hard Labor

Jagdschloss of the Duke of Saxe-Eisenach, Marksuhl

The morning of Christmas Eve 1634

"Scheiße!" Maximiliane von Pasqualini's diction was not exactly as one would expect from a noblewoman. She looked down. A puddle of water was forming between her feet in the entrance hall of the Jagdschloss.

"Oh shit," she repeated; then shouted: "Louise! My waters have broken."

[image: Margaretha]The door to the dining room opened and several women poured out. Christine, landgravine of Hesse-Kassel, was first. Hard on her heels was Margaretha von Braunschweig-Lüneburg. The widow of Johann Ernst's brother Johann Casimir had decided to spend the Christmas days with her brother-in-law's family.

"Why can't they wait until it gets warmer?" Max moaned.

Their original plan had been to spend the Christmas days in Grantville in calling distance to the Leahy hospital. Bearing and birthing twins was not completely unusual in the seventeenth century, but often complications arose during the birth.

In early December Dr. Shipley had assured Max that everything went well, the two children had good positions and their heartbeats were strong. But she also supported the idea of giving birth in Grantville. Ruben Nasi, the duke's factor in Grantville, had already rented a house not far away from Leahy.

But then the "blizzard," as the Americans called this heavy snow storm, had ravaged Germany, dropping enormous quantities of snow onto the north slope of the Thuringian Forest. The area around Eisenach and Marksuhl had been one of the centers.

This had prevented Max and her family from departing in mid-December. And when the storm died down, it got colder than even the oldest people around could remember. Sure, the snow-covered roads would have been manageable, but neither Max nor her family wanted to risk an accident. The tires of the VW coach were not what the up-timers called M+S; more like "Slide and Drift"; and trying the journey in an unheated sleigh with the wind blowing through was strictly interdicted by her crowd of midwives and self-appointed advisers.

So Max had hoped for the warmer weather which nearly always appeared around Christmas. No chance! Not this year.

That left her in Marksuhl. Admittedly with very competent support.

[image: Louise]Louise Bourgeois, the most famous midwife of Europe, the one who brought the French king and the English queen into this world, had been in Grantville the last year and a half. Since her husband had died in Paris, she had more and more problems with the enfoirés arrogantes as she called the French doctors. Then she had met Colette and Josh Modi from Grantville, who unfortunately couldn't give her the information about up-timer customs on obstetrics she craved. So she decided to visit Grantville.

"Ha!" was her only comment when she discovered that not just her name was mentioned in the famous Encyclopedia Britannica, but nearly all she had written in her midwives' manual, Observations diverses, was considered correct in the year 2000.

After the French and other doctors had managed to introduce manners into midwifery which literally killed millions of women and newborns. Forcing experienced midwives to pay for hearing lessons from men who had never delivered a single baby, completely opposite to Louise's over two thousand successful deliveries. Presenting themselves as the ultimate authority in birth support . . . and infecting the women with childbed fever.

So, with deep satisfaction, she started to revise her book and incorporate the few missing discoveries of four centuries, constantly checking with Dr. Shipley about modern methods and tools.

When she had heard that Max would not come to Grantville to give birth there, she immediately decided—at over seventy years old—to hire a horse sleigh and come to Marksuhl. Supervising a twin birth at a duke's court was nothing she would miss.

And now she scrutinized Max with her professional gaze. "Allez! Onto the chair! Á l'instant!" she commanded.

"The chair"—or "torture rack" as Max called it—was an examination chair that Xaver, the Bavarian carpenter master, and Johann Ernst had built in Xaver's carpentry, when it became clear that Max would eventually give birth in Marksuhl. Combining their down-time carpentry experience—Johann was also fond of this craft from his youth—with some up-timer hinges Xaver had in his apparently unlimited stock of gadgets. The upholsterers of Marksuhl had even provided leather and horsehair cushioning.

Nevertheless, the chair was an embarrassing and uncomfortable experience, and Max was always happy when she could leave it at last. Louise's idea for her to give birth on this chair seemed a little scary. The women in Grantville were allowed to lie in beds, but Louise had told her that even Dr. Shipley had heard about new experiments with such chairs up-time.

"Ha! 'Nouveau'!" Louise had commented. "Women use this 'gravity' thing since Eva. Lying in the bed?" She shook her head. "A typical idea of the enfoirés. Too lazy to sit on a stool."

****

The "outhouse" with its electrical lights, floor heating and constant supply of hot water was declared the delivery room, and here they had positioned the chair. And a keg filled with Kartoffelgeist. Louise washed her hands with the highly concentrated alcohol from the potato distillery that the unofficial guild of mixed craftsmen overwintering in one of the buildings of the Jagdschloss had built as their "November project."

"One of the few up-time improvements," Louise had said. "I always washed my hands, but poisoning these tiny animals on the hands with l'esprit du pomme de terre makes real sense."

And then the pressing and groping began.

While Louise was still at work, the other two midwives arrived. Fortunately, Max's friend Anna, wife of Pastor Peter Altmann, was one of them, and the other one was Elisabeth, her oldest daughter and apprentice nurse in Grantville, who was visiting Marksuhl for Christmas. Both carried large black leather bags with shoulder straps.

Anna had told Max that they were becoming trademarks for midwives, now that their profession had gained more and more reputation since the Grantville doctors and nurses told the German doctors their opinion on midwives.

Then there was a knock at the door, and a male voice: "May I come in?"

Louise frowned; Anna smiled.

Johannes Placcius was a young professor for medicine at the Salana, as the University of Jena was called by its students and professors. He already had published several books, one of them together with Dean Wolfgang Rolfinck. And Rolfinck was the man who had used his good connections to Grantville to introduce him to Louise. Although Placcius' previous books, De dolore capitis and De medica de scorbuto, didn't exactly deal with pregnancy and birth, he showed an enormous interest in these subjects.

The evening discussions in the last week were filled with heated arguing about the role of men in obstetrics. Of course, Louise held the firm belief that no man had a place in the delivery room. But Anna had argued that the vast anatomic knowledge of studied physicians would certainly help if unexpected problems arose during the birth.

As long as there were no down-time female physicians, midwives should swallow the bitter pill and accept male help. And having doctors during normal births would give them a better feel for the subject.

Louise had to accept that there was some truth in these words. Max had told them of woodcuts of doctors in the later centuries, performing examinations on pregnant women without even looking. How could they decide what was right and what wrong?

So they had decided to try it this once. Louise shouted "Entre!"

To see a thirty-year-old professor of medicine embarrassed was an education. When Johannes entered the room, the women looked at him like they were about to eat him. Quickly he turned to the keg and washed his hands. Then Anna led him through the standard examination.

"Come on, Johannes. Lay your hand here! Do you feel the head of the child? It's lying perfect, just at the exit. And now try to find the head of the other one."

When Johannes uncertainly put his hand to the place he assumed, Louise let out a sneering "Ha!"

Anna scowled at her, and then turned to Johannes. "Twins mostly arrange themselves in different orientations. And this is good while they're in the uterus; so they have more space. Follow down the body of the first child until you reach the feet. Now that the waters have broken, you should feel the bodies better."

Just when he followed her instructions, Max flinched.

"Oh, sorry! Did I hurt you, Max?" he asked with an uncertain voice.

"Not at all," she gasped. "I think this was the first contraction."

"Okay, Herr Doktor," Anna said. "Start your clock."

And Johannes took his new watch out of his pocket and pushed a button. The watch was directly from Nuremberg, the latest craze, with an "integrated stopwatch." Even Louise had to admit that it made the timing of the contractions much easier.

[image: stethoscope]Twenty minutes later Johannes finished his examination. He could hear the heartbeats of the unborn children—fast and strong as hoped by everybody—with his self-made stethophone. Nobody knew why the up-timers called these things "stethoscopes." Nothing could be seen when you looked through it.

Max flinched again.

"Très bien!" Louise commented. "We've still much time. You perhaps can spend the whole day walking around."

"Oh no!" Max groaned.

It was ten in the morning.

****

"Oh no!" Max groaned. Then: "Arrgh!" She grabbed Christine's hand.

It was ten in the evening. The contractions now came every two or three minutes.

"Don't push!" Anna told Max for the umpteenth time. "Breathe deeply, slowly!"

"But. It. Hurts." Max spit the words out between breaths.

"Yes," Anna agreed. "I know. Five children gave me that experience, too. Don't you remember? 'With painful labor you will give birth to children.' "

"I. Hate. You. All."

"Okay," Christine said. "You may dunk us all in the plunge pool, as soon as the ice melts."

[image: lighted tree]Max's gaze flashed to the outside. Over two feet of snow covered the area before the sauna. One of the silver firs was decorated with the electric chain of lights they had used for the presentation in May. It was not as overburdened as the Christmas trees in Grantville used to be, only a single line of light from the bottom up, topped with one of the bigger light bulbs.

Max smiled as she remembered Johann's last words at the presentation, "The light of Hope."

Then she grimaced. "Arrgh. Scheiße! Make. It. Stop."

Anna looked to Louise. Louise nodded.

"Okay," Anna said to Max. "We'll try it with the next contraction. Do you remember the lessons?"

"Ja. Ja. Ja."

"Breathe deeply. Wait. Wait. One—two—and—Push!"

"Jaaa!"

"Okay," Anna said. "Don't push now. Wait for the next. I can see the head. You're doing very well."

"Don't. Use. That. Voice. I'm no child."

"Johannes! Come here. It'll come now. Take it."

"I?" Johannes choked.

"Do you see another wannabe-gynecologist here?" She moved to the side to make space for him.

"Hands here and here. Wait. Max, are you ready?"

"Very. Funny. For. Nine. Months."

"Breathe deeply. Wait. Wait. One—two—and—Push!"

"I've got it!" Johannes nearly cried. "Oh, my God. It's a boy!"

The boy cried.

"Okay, Max, relax. Everything looks good," Anna said, and then professionally cut the cord.

She looked at the baby. "Johannes, we'll make the check." And Louise took their place.

They went to a table where they had spread a linen cloth over a pillow.

"A is for?" she asked Johannes.

"Atmung! I'll give him a clear two." The boy was still crying.

Anna laughed. "Yes, I second that."

A couple of minutes later Anna laid the boy on Max's chest. "Nine out of ten. Five pounds. Congratulations."

"Thank you. Arrgh." Max flinched.

"Bien, bien."

"Louise! What are you doing?" Max felt some peculiar perceptions she couldn't pin down exactly.

"I'll turn the other child around. Elisabeth! Come and press here!"

"With your hand in my—ARRGH!"

Johannes now was back using his stethophone and watch. "Its heartbeat is barely hundred now," he said.

"Merde! Turn, turn around, mon chéri. Ah. Allez, Max, Une—deux—appuyez!"

"Ninety!" Johannes seemed to have a little panic in his voice.

"Jean! Calmez-vous! Max, encore! Une—deux—appuyez!"

Max felt tired. The wall clock showed five to twelve. Fourteen hours! "Make it finish. I can't stand it any longer!"

"Eighty!"

"It's still enough," Anna said. "Max, take a deep breath! Close your eyes! Think of some real good moment!"

The morning after. Johann's warm hand on my buttocks. Mhmhm. Christine's smiling face.

Max opened her eyes and saw Christine's smiling face again. The next contraction came.

"Allez, Max, Une—deux—appuyez! Oui! Oui!"

"Gottseidank!"

"C'est une fille!"

"Ein Mädchen!"

The girl cried.

The bells at St. Hubertus started to ring, welcoming Christmas day.

****

Johann Ernst, hereditary governor of West Thuringia County, thought it might be appropriate to start smoking. What else could he do with his hands? Cross them behind his back? Fourteen hours! Waiting in the entrance hall. Sitting, standing, walking up and down. Trying to not toss one beer after the other.

Suddenly the door opened. Christine! Smiling!

"Gott im Himmel! Wife, speak to me!"

"All is well! Max is well! Our son is well! Our daughter is well! Oh, Johann!" She started crying.

Much later they separated. Johann wiped some tears from his eyes.

He looked around. Hans was there, and Cornelia, both smiling.

"Come and look!" Christine took Johann by his hand and pulled him into the delivery room. Max was lying on one of the cots; each of the children suckling on one of her no longer flat breasts.

"Johann! Merry Christmas!"

"Merry— Oh yes, merry Christmas everybody! Max, how are you this fine morning?"

"I'm well, thank you, Hoheit. Oh!" She laughed. "Come and take him."

Johann frowned. "You want me to take him? He's so small."

Louise helped him to take the boy on his arm.

Johannes shouted "Look here, Excellency! Smile!" And then a flash. They had borrowed one of the up-timers' cameras to document this moment.

Johann looked down. A tiny face, tiny fingers clinging to his forefinger. "He looks like you, Max."

"Fortunately! But perhaps he will develop the Wettin chin when he gets older."

Suddenly loud bangs could be heard from the outside and more flashes filled the room. When Johann looked through the window, he could see the fireworks welcoming his children.

Then he turned back to his women, smiling, grinning.

"Johann," his wife said frowning. "What are you thinking now?"

"Oh," he blushed. "I just remembered one of the up-timers' phrases." He stopped, grinning embarrassed.

"Come on!" shouted Max. "I want to hear, what the up-timers would say now."

He hesitated, blushing even more. Then . . . "Mission accomplished."




Chapter 18: New Experiences

Market, Eisenach

Late afternoon of Christmas Eve 1634

[image: sled]"Je suis Marie de Brimeu, Comtesse de Meghem," the lady said through the window of the horse sleigh, which had stopped before the Stadtschloss in Eisenach. All the windows of the buildings were dark, not what she would have expected from a ducal palace in the evening of Christmas Eve.

Then she continued in perfect German. "I've got a personal invitation from Duchess Christine, Landgravine of Hesse-Kassel to spend the Christmas days with her and her husband, the Duc de Saxe-Eisenach."

Her voice was even colder than the freezing air, but that didn't impress the guardsman, who reluctantly had left his warm guardhouse.

"Sorry, Madamm Komtess," he said. "The duke doesn't live here any longer. He moved to Marksuhl over a year ago. It's only about two hours from here, but I wouldn't suggest trying this way tonight. Especially if your coachman has never been in this area."

"And where am I supposed to spend the night? Sitting in my sleigh?" Her voice got louder and sharper.

"We've got several good hotels in Eisenach. Most members of the parliament live in the Half Moon during the parliamentary sessions."

That, however, posed a kind of problem. For a hotel Marie would have to pay. For herself, the coachman and his horses, her lady-in-waiting and the two maids who accompanied her. The four women had left the duchy of Jülich two weeks before, expecting a journey of five days, but had been delayed by the bad weather on the way. And now the small budget she had was nearly gone.

It was not easy to live as the widow of a Freiherr, especially because she had not brought any dowry in the marriage.

And "Countess of Meghem" was not a hundred percent correct, either.

[image: Charles de Brimeu]Sure, her father, Charles de Brimeu, knight of the Golden Fleece, had legally been Comte de Meghem, the count of a small principality in the north of the Spanish Netherlands. But when he died in 1572, the title and the income went to his brother Georges, then—by a series of deaths in the wrong order—to Georges' daughter who had the same name as Marie, then to her husband, who left her to become Catholic again, and finally to her husband's son from the second marriage. The Comte de Meghem was now a Duc de Croÿ, who was not even related to Marie.

Marie's maman had been happy when a German Freiherr, a well-known architect, had courted her daughter, knowing that no dowry could be expected.

The legacy Marie's husband had left her when he died did not really cover her expenses. Most of the family's wealth had gone straight from her husband and his brother to Marie's worthless only daughter. And the ungrateful girl had left eleven years ago heading to Italy, soon after her father's death. Marie had expected her daughter to return soon with a husband of her own, but then in 1631 she had disappeared from Bologna without leaving a trace. And the years before the letters from her husband's Italian relatives had been very sparse and surprisingly content-free.

Not a word, and especially no money, arrived in Uedem, until out of nowhere a letter from the landgravine of Hesse-Kassel had hit her, asking for the whereabouts of her daughter. "For my genealogical records of Germany's nobility," the landgravine had written. Marie, of course, didn't tell the high noble that she had no idea where the thankless girl had disappeared to. So she had been extremely vague in her return letter.

And then this invitation arrived. A flicker of hope to get back into society again rose. High society, in fact. So Marie had even taken a home loan to get the money for new dresses and to finance the journey, and then motivated her seamstress Margarethe to play the role of a lady-in-waiting, together with her two daughters being the maids.

The latter was not that much of a problem, because the officially sealed invitation to a Christmas vacation at the court of a duke was enough to fluster the two girls.

But this stubborn guardsman really annoyed her. "Heilige Mut—" she started very loud, but then interrupted herself. Shouting "Holy Virgin Mother" in one of the centers of the Reformation was not really appropriate. And the few words had been too much and had aroused the attention of two passing persons. An elderly couple, it seemed. The two whispered with each other and then approached.

"Guten Abend und Frohe Weihnachten," the man greeted, friendly. "May we help you?"

"Merry Christmas to you, too," Marie said brusquely and then turned to the guardsman again. "Is he sure that he has no shelter for the duke's guests? For the countess of Meghem?"

The impertinent guy only shrugged harshly and disappeared into his guardhouse.

"Hoheit," the old man started again. "My name is Heinrich Zimmermann, and this is my wife Elisabeth. We heard you mention Our Holy Virgin Mother. May I assume that you're a Catholic like us?"

She scrutinized the man and his wife. Catholics? In Eisenach?

"Don't you think it's too dangerous to say that openly?" she asked coolly.

The man laughed. "Oh, sorry, Hoheit. But you must be rather foreign if you don't know that our duchy has freedom of religion. Not only written down into our constitution, but as a living fact. So you really needn't worry.

"If you need lodging for tonight, we can certainly help you. What do you think about attending the Christmette with us, and then we organize something?"

"The Holy Mass? In this heretic town?" Marie felt taken by surprise. And these people were commoners. But beggars can't be choosers.

"But my retainers are Reformed."

"The Calvinists have no parish—perhaps I should say not yet—here. But they can attend the Catholic mass in St. Nicolai or the Lutheran service in St. Georgen." He pointed to the massive building behind them. "As long as they don't attend the communio they're welcome in both churches."

"We'll stay with you," Margarethe said softly.

St. Nicolai, Eisenach

Attending the Holy Mass warmed Marie up.

From the outside, because there was a crude wooden wall that divided the enormous church into a big cold part and a small cozy warm one around the altar. A large round iron oven in a corner radiated a wonderful heat.

"The oven is a gift from the duke," Elisabeth whispered. Marie was stunned again. A Lutheran duke making gifts to a Catholic parish in his capital was nowhere near normal.

And from the inside. Marie hadn't had the opportunity to visit any of the few Catholic parishes in the diaspora of West Germany's duchies for the last—oh my God—fifteen or so years. So she enjoyed the old solemn ritual.

Even with this rather young guy as a priest. Perhaps an immigrant at his first parish.

And he included the Lutheran duke and—smiling? What a strange expression—his family in his rogation. Strange customs.

After the mass, Heinrich asked Marie to stay seated for a while and went to the sacristy. He returned with the priest who had changed into civilian clothes in the meantime. He wore dark blue trousers with metal studs, and a black woolen thing that looked like a jumper as the English sailor had called it she had met once long ago. Stranger customs.

"Good evening, Hoheit," he greeted her smiling. "I'm Caspar Marx. I've heard you're stranded at a foreign shore."

"Good evening, Hochwürden. I am Marie de Brimeu, Gräfin von Meghem. Yes, I'm invited to the duke's court, but nobody told me in advance that the court is no longer in Eisenach."

"Oh, yes, big changes have snowballed the former duchy. Perhaps you'd like to have a hot broth with me while we discuss your problems. And your friends are, of course, invited, too."

"My retainers can easily wait here," Marie said trenchantly.

"Oh, doesn't our Lord say, 'Come to me, all you who are weary and burdened, and I will give you rest'? We should give them rest, too," he said even more trenchantly.

A Catholic priest supporting underlings against their righteous master. Very strange customs.

But she shrugged and didn't object again.

While they were walking to the priest's residence, suddenly a boy appeared. He quickly greeted the priest, delivered a piece of paper, and disappeared again. Father Marx—his dialect gave his Thuringian origin away, so no immigrant—quickly read it and put it into a pocket of his blue trousers.

The gaze he now used to scrutinize Marie had an intention she couldn't identify.

What was that?

But he was as friendly as before. And suddenly very curious. While they were drinking broth and eating bread and cheese, he started to squeeze half her life's story out of her.

She cautiously told him what he asked for, but not more. This was no confession, and she had no desire to follow his invitation to a formal one.

****

After half an hour she had the feeling he had asked much too much.

Perhaps he had that feeling, too. "But I won't keep you from going to sleep in the Half Moon any longer," he said. "I've got a message from the duke that he apologizes for having misled you, and of course invites you to stay in the best hotel in town for this night."

Marie eyed him suspiciously. Two hours, the guard said. Four for the round trip. How did he get such a message directly after two hours' mass? And who sent the courier?

But she smiled and nodded.

Jagdschloss of the Duke of Saxe-Eisenach, Marksuhl

Christmas Day 1634

When they arrived in Marksuhl the next morning, the clock at the Lutheran church showed ten o'clock.

The night had been more comfortable than expected. The bed in the sleeping room was clean; Margarethe and her two girls had a bed of their own in the next room, and their coachman slept in the stable next to his horses.

And Wendel Kley, the innkeeper of the Half Moon, and his wife had been friendly and obedient hosts, obviously accustomed to highborn guests. A relief after the priest's probing questions.

Now the sleigh entered the courtyard of the so-called Jagdschloss. Not a palace she would have expected for a duke. Most walls were half-timber, and when they stopped, no servant came to help her leave the sleigh.

So she had to walk to the door on her own. When she approached, it opened and a middle-aged woman appeared. She wore an apron and her face looked exhausted, obviously a servant.

"Welcome in the duke's home," she said when she saw Marie.

"I am Marie de Brimeu, Gräfin von Meghem," Marie said for the umpteenth time.

"Welcome, Frau Gräfin."

"She can care for my baggage," Marie said.

The maid hesitated for a moment, and then curtsied. "Oh certainly, Frau Gräfin, I'll have that done at once.

"Hans!" she shouted into the house. "Please get the baggage of Gräfin von Megen into the guest room." Then she turned back. "May I show you your rooms?"

****

"Please excuse the Tohuwabohu in our castle, Frau Gräfin," the maid said, as she led Marie to the upper floor. "We had a long birth yesterday, and most people are still sleeping.

"Here is your room, Frau Gräfin; your servants will sleep in the one next door."

The room was rather large and even warm, not what one would expect from a sleeping room. Large wardrobes covered one of the walls, and through the window she could see down to a snow covered garden and up to the hill in the far distance where the Wartburg was re-erected. At least that was what the chatty maid told her.

"Do you like the room, Frau Gräfin?"

"Oh, yes. She can announce me to the duke."

"I'll do that immediately, Frau Gräfin. But if you want to refresh yourself before meeting him, we've got an up-timer shower downstairs. Just use the door opposite the entrance. The one with the large parchment. You can wear a bathrobe from this closet; towels are downstairs."

Marie had not yet met any of these fantastic figures who were called "up-timers," but their technical achievements were slowly arriving even in the duchies of Jülich-Kleve-Berg. So she knew what a shower was, and was eager to use such a thing for the first time.

****

Dressed in the pale bathrobe over her underdress she went down. "Sie verlassen das Herzogtum Sachsen-Eisenach" was written on the parchment the maid—Tine was her name—had mentioned. Strange customs, here also.

She opened the door. A large bright room. Opposite the door a young woman was sitting dressed—half-naked, shocking!—in a similar bathrobe and nursing a newborn baby. "Excuse me," Marie said and turned right to the shower room.

"Mama?" she heard from behind.

This voice . . .

The face . . .

She slowly turned around. "Maximiliane! What are you doing here?"

"Oh, yes, this is my Mom!" her daughter answered. "Straight to the point. What does it look like I'm doing? Playing football with two pigskins?"

"Maximiliane!"

"Mama!"

"Tell me why you are here!"

"Hmmm. Going out into the cold at the first morning after a twin birth is contraindicated by my gynecologist. And by my midwives, too."

"Who is the father of these children?"

"Guilty as charged," a male voice came from behind her.

An old man was standing there, dressed in clothes similar to what the priest had worn. An old man! Maximiliane has married such an old man without telling me! But stop! Isn't that . . . ? Is that . . . ? Oh, Mary Virgin Mother!

Marie curtsied. "Hoheit," was all she could say, before everything went dark.

****

Marie slowly regained consciousness. Has it been a dream walking in this room and seeing her daughter nursing twins? Her daughter's twins, and then the duke of Saxe-Eisenach claiming to be their father.

It certainly was one crazy nightmare. She would open her eyes now and be back at home.

She opened her eyes, and the first thing she could see was the duke. Painted in oil. Standing large as life. Between two women, one arm around each woman's waist. One younger woman and one middle-aged woman. And all three were smiling. And it seemed they were literally laughing down on her.

One woman was Maximiliane and the other . . .

Oh, Mary Virgin Mother!

The woman looked like "Tine," the maid. Marie held her breath. That had to be his wife, the landgravine Christine. And Marie had treated her like a servant.

Breathe, Marie, breathe! No need to faint again. It's all over.

"It seems to be a family disease," a woman's voice said. The landgravine!

"What?" Marie seized a grip at the back of the couch and sat up.

"To faint and then to awake on this couch." The landgravine came around and sat down on an armchair next to her. "Max did it on her first evening here. You did it after thirty minutes. That's a new world record."

"What have I done?"

The landgravine frowned. "Let's see." She lifted her hand, the forefinger stretched.

"One, you forced your daughter to attend a masque where she lost her virginity to an impostor by following your orders."

"Lost her virginity?"

"Yes. Two, you had such a climate of fear in your family that your daughter fled to Italy dressed as a man rather than confess." She stretched her middle finger.

"Dressed as a man?"

"Yes. Three, you posed as a countess when you're only a Freifrau. Are you an impostor, too?" The ring finger went up. Marie blanched.

"Four, you look down on everybody else. Okay, I can't blame you alone, it's certainly bad education." The small finger accompanied its siblings.

"Five, you weren't even able to say hello when you met your daughter for the first time after more than ten years. 'Who is the father?' That's a classic!" The thumb went up. "Do you want me to start with my other hand, too?"

"Please, Hoheit, what do you intend with these accusations?"

"I want to know what to do with you. I invited you and intended a pleasant surprise by reuniting you with your daughter. But at the moment I've got the feeling you didn't deserve it." The landgravine's face was scowling now.

"Hoheit! I'm so sorry. I didn't intend to insult you. You were dressed like a maid. Please, can you forgive me?"

The landgravine shook her head. "You don't get it. You didn't insult me. You insulted your daughter.

"I was only playing a charade with you, but she was just sitting there after the hardest day in her life. And you had nothing better to do than to accuse her . . ."

Marie heard grief and distress in the younger woman's voice. Just as if the landgravine was Maximiliane's mother and not she herself.

Somehow that touched a chord deep in her.

She never had been happy in Uedem; she was disappointed not being able to give her husband an heir; she was disappointed seeing her only surviving daughter grow up as a tomboy, and that this behavior was even supported by her husband and his brother.

And she had let out this annoyance more than appropriate for a Brabant noble.

Marie heaved a deep sigh. "You're right. I did not behave appropriately. I should have accepted her greeting first."

There was a very peculiar look in the eyes of the landgravine. But that certainly couldn't be disgust. She was a high noble, too. She had, like Marie, surely been educated to know what was appropriate and what was not. What would she have expected from Marie? Kneeling down before her daughter and hugging her? Impossible. Absolutely inappropriate! Her daughter should have risen to appropriately greet her mother.

"Verdammt nochmal! Damned, damned, damned!"

Marie flinched when the landgravine suddenly lost all her patience, jumped up and clenched her fists. The landgravine took a deep breath. Then she murmured something.

Are these Greek numbers? Counting backwards?

"Please," the landgravine continued after an awkward pause, "accept my apology for not behaving 'appropriately.' We'll continue this conversation later. For now I have pressing tasks to do. Perhaps you want to have the shower which was so 'inappropriately' interrupted. We'll have Christmas lunch at one in the afternoon."

Why does she emphasize these words? But I understand when I'm dismissed.

Marie rose, curtsied before the landgravine and left the room.

****

When Marie entered the dining room, a whole bunch of people had already gathered there, most of whom she didn't know. She saw the priest from Eisenach, now appropriately wearing his soutane, standing next to and chatting nearly frivolously with another young man.

Then he noticed Marie and approached. "Good Afternoon, Frau von Brimeu. Did you have a good journey?"

"Oh yes, Hochwürden, the roads are in very good order, when one considers this horrible amount of snow."

"Ah," the priest smiled. "You discovered our volunteers' work. The Eisenach agency of technical relief used ox-drawn rollers to compact the snow after the blizzard two weeks ago. They cannot be too highly praised."

Then the main door opened. The duke entered the room, fortunately formally dressed, too. But he grinned very broadly and rubbed his hands.

"Guten Tag, guten Tag zusammen," he greeted the assembly much too cheerfully. "I have the honor and the pleasure to introduce you to the newest members of my family. Please welcome . . . Friedrich Alexander and Christine Marie."

On his heels the landgravine and Maximiliane followed, each of them carrying one of the newborns in her arms. When the people in the room started to clap their hands and shout congratulations, Marie was more than a little taken aback. What behavior!

Openly presenting his bastards was definitely, definitely not appropriate. Marie could only shake her head. But that seemed not to even bother the Catholic priest next to her. He was laughing and clapping his hands, too.

The newborns started to cry, which was also greeted with a big applause, before the people finally managed to become quiet.

Maximiliane, you won't nurse them here. Or will you? Gottseidank!

Fortunately, the babies got quiet again.

"Please take your glasses and let's drink to the addition to our family," the duke said.

****

After the dessert, the priest, who had entertained Marie during lunch, suddenly got very solemn. "The duchess has asked me to have a private conversation with you. She thinks you need someone to set your mind straight.

"See it as a kind of confession," he continued when she was about to protest.

He rose, and extended a hand. "Frau von Brimeu, if you please!"

****

Max wondered how long Caspar would talk to her mother. She looked to the grandfather clock in the corner. The two had been together for over two hours now.

Absentmindedly, she was caressing Alexander. I only hope the Americans and their newspapers don't call you "Fritz." "Al" will be bad enough, perhaps we can convince them to use at least "Alex."

But Johann had insisted on his father's name. "Friedrich or Johann, your choice," he said growling. And the votes of both women went to the former. Alexander and Marie were unanimously chosen; Max had not too many choices on her side.

Now she grinned. Christine had nearly raised hell when Max had objected Johann's mother's name in favor of hers. "I'm not her grandmother," she had said. "I'm not even related. Not much at least." There were certainly blood ties between the Wettins, the Hessen family and the former Electoral Palatinate where Johann's mother was from. "We should call her Elisabeth."

But this time Johann had voted together with Max. Then he took Christine's hands. "You will be an excellent Oma for them."

Christine had first answered frowning. "Don't dare call me Oma. Never! You won't survive it." But then she had started to cry.

Now old Christine had young Christine in her arms and was humming lullabies. Mama might be their grandmother, but you will be their dear Oma. Always!

Johann was reading a newspaper, and also scanning the clock from time to time. In fact, he'd been reading the same page of the newspaper for half an hour now.

We are all nervous.

Max didn't blame Christine for this Christmas surprise. To invite her mother for a happy reunion had been a wonderful idea. At least from Christine's point of view.

Max and Johann had tried to cheer her up, but she was still grieving.

Nobody—not even Max—would have imagined how strongly Mama's education and "noble" attitudes reigned over any bit of motherly love. Max knew that neither Johann nor Christine would stand these attitudes for a whole week, so Caspar was the last resort.

Somebody knocked at the door. Johann looked up. He heaved a deep sigh. "Come in," he shouted.

The door opened and Caspar went in. And Mama followed him, her eyes red. Has she cried?

Caspar stepped aside to let Mama forward. Max could see her breathe heavily. Then she curtsied. "Hoheiten." She turned to face Max directly and cleared her throat. "Max, my dear daughter."

Max was stunned. Never had her mother called her this. Never had she used the abbreviation she detested, because it was normally only used for boys. Never had she called Max "dear daughter."

"I want to apologize to all of you," Mama said shakily. Her hand seized Caspar's hand; he put his other hand supportingly on her back. She straightened and looked Max directly in the eyes.

"My behavior was . . . cruel. I needed a long time to understand how deeply I have insulted all of you. I can't justify what I said and did. Since Father Caspar ordered me—" A faint smile showed on her face. "—to tell you the full truth, I must admit I don't know if I can change my life-long attitudes soon. Perhaps in the long run. But I will try to change my behavior for the better. Now.

"Max, may I give you a hug?"




Chapter 19: Doubts and Certainties

On the road to Eisenach

The afternoon of Christmas Day 1634

"No, it wasn't a formal confession," Caspar Marx said. "But I won't tell you what she said to me."

"I would never expect that," Caspar Rebhan replied. "The secret of confession is respected by us filthy heretics, too."

Caspar Marx, Catholic priest, didn't like it, when Caspar Rebhan, Lutheran pastor and son of the famous first general superintendent in Eisenach, made this kind of joke. But at the moment, when the term "not appropriate" arose in his mind, another picture appeared. The picture of a woman for whom appropriateness had been more important than her family. More important than her daughter. A woman who nearly had lost her daughter for the second time. The fact that Caspar at last had seen a glimmer of understanding in her eyes seemed to be a miracle.

"Have you ever in your life encountered a miracle?" the priest asked slowly.

"Apart from Grantville? No," the pastor answered. "Perhaps because my life was always kind of planned for this career.

"Some fellow students talked about this kind of things. Sons of merchants or craftsmen. They never expected to become pastors. The church was something for Sunday, at best. Then, one time, they had an experience that changed their lives.

"Our professor said that this is the way God works today after the age of miracles. Personally, not on a grand scale. 'If you think', he said, 'you encountered a miracle in your life, it was one.' "

"Your professor," the priest said laughing, "was a very wise man, when one considers that he also was a heretic."

[image: pastor]The pastor grinned. "Professor Gerhard is still alive. Perhaps you'll meet him some time. And he will take the big original Gutenberg bible he owns and beat you round the head with it for calling him that.

"But what about you? Any visions of Holy Virgin Mary?"

The priest shook his head. "My life was also planned. My father inscribed me when I was seven. But according to your professor, I encountered a miracle today. A small one perhaps, but nevertheless a miracle."

He drew the furs a little higher. An open sleigh in deepest winter wasn't very cozy. He looked forward to the evening mass. With the new oven the church was always warm. And thus more believers attended the mass than ever. There was more than one issue to include in his thanksgiving prayer today.

From the side he could see Caspar's thoughtful look.

"And what was that with Max?" the Pastor asked.

"What do you mean? We are good friends."

"Well . . . the farewell hug she gave you wasn't exactly casual."

The priest frowned. "After all, I helped with her family peace."

"For me it looked as if there is more. Max is mostly rather reserved."

"Are you mad?" But he could barely stop his hand from touching his cheek, where the kiss Max had given him still burned.

Jagdschloss of the Duke of Saxe-Eisenach, Marksuhl

The evening of Christmas Day 1634

"He has your father's eyes," Marie said, while Alexander was licking her small finger.

"So you think his name is right?" Max was nursing baby Christine. It seemed the girl had already made up for the hour of difference in age and developed ten minutes advantage.

"Certainly. Your father was a good man. Apart from his commoner's behavior. I don't say anything against being a famous architect. But hauling stones and beams was so . . . inappropriate.

"Yes, I know," she said with a faint smile, when she saw that Max eyed her suspiciously. "I know what I just said. But Father Caspar has at least managed to make sure that I notice it myself when I use that word.

"And he made me think about it. I can't change what I did, but I can now think about what to do next." Whatever that may be . . .

"Johann works with his hands, too," Max said. "Do you see the torture rack over there? He built it. I spent six hours on it yesterday. Oh my God, is that just one day?"

"And you, and he, and the landgravine live together? One husband and two wives? It's . . ."

Max laughed. "Inappropriate? Shocking? Impossible? Unbelievable? Name the word, we already heard it. But nobody calls it adultery. Isn’t that good?"

I don't know what to say. I really don't know.

Alexander started to squawk. Max tried to lift Christine and the baby girl agreed to be removed from her source of life. Then Max looked to Marie. "Can you . . . ?"

"Oh yes, wait." Marie rose and exchanged the newborns. Alexander was immediately quiet when he reached the place of his desire.

Baby Christine was satisfied with her grandmother's finger now. "She has your eyes," Marie said.

Then the heavy door opened. "Sorry, I'm late." A woman in her early forties rushed in.

"'n Abend, Max. Oh, you have a guest. Hi, I'm Euphrosyne."

"Guten Abend, I am Marie de—um—Marie."

"She's my mom," Max said.

"Wow!" Euphrosyne shook Marie's hand emphatically. "Congratulations on your grandchildren, Marie. They are sooo cute!"

While Euphrosyne went to have a shower, Max said softly: "She's been to Grantville for only a month, and now uses as many American words as possible. She thinks Amideutsch is 'cool.' "

"I heard that!" A laughing voice came from behind. "Zwei, four, sechs, eight, was tun wir appreciate? Kinder, Babies!"

Marie chuckled. "Where did you get that jokester from?"

"Euphrosyne is the mayor's wife. Her daughter is nine months now, and she has beaten all other volunteering women in Marksuhl—I hope, only figuratively—" Max shouted over the sound of the shower. "—to get the job as wet nurse."

"Yeah," Euphrosyne commented. "I've got enough long-life milk for two more."

[image: nursing]Then she donned one of the robes, came, and took Christine out of Marie's arms. Marie could see that she hadn't lied about the amount of milk available. At least the reservoirs were big enough.

"I hope," Max said rising, "I'll eventually have enough, too. But at the moment . . ."

". . . I'm your lifesaver, cutie."

Max laughed. "Yes, you are." She handed Alexander to Euphrosyne and kissed her on her forehead. "You're certainly a treasure. And I need a shower now."

****

"All things considered, I think you did the right thing," Johann said to Christine. During the winter, they mostly slept in one bed. His right hand was at one of the two favorite places he knew. Hopefully Max would give his other hand a resting place soon again.

Christine huddled against him. "It seems a Catholic hammer is as effective as your personal one."

"I don't think Caspar did something specifically Catholic." Johann was absentmindedly stroking her buttocks. "Oh to be a fly on the wall! But he certainly bombed her with bible citations. 'Let any one of you who is without sin be the first to throw a stone,' might be appropriate." They laughed.

Suddenly the door opened. Max came in. "Can you take me between you? I need a lot of warmth tonight."

After she had settled, Johann stroked her cheek. "Liebling, tell us, how was it?"

"Better than I thought after that—um—surprise in the morning. Perhaps I've done her wrong. She seems to be a caring person beneath the cold noble exterior. But there are too many moments in her history that made her so cold. And her wall might have cracks, but it's not completely down.

"Anyway, she has urged me to go to sleep. Euphrosyne will stay the night, and Mama said she'd like to stay with her. And, of course, the babies. She's as proud as any grandmother can be.”

"Well, she has to be," Johann said, "with this father. Ouch!" Christine gave him a slap.

"I only hope Euphrosyne doesn't infect her with her Amideutsch." Max laughed.

"Yes," Christine said. "Euphrosyne's definitely no candidate for the Virtuous Society. But she's got a heart of gold under her—"

"—enormous breasts," Johann concluded chuckling. "Ouch, ouch! Stop hitting me."

The morning of the second Christmas Day 1634

Marie awoke. Where am I? She was sitting in an armchair, each hand at a cradle. Oh, yes, the babies. Alexander and Christine were still asleep. Euphrosyne lay on a cot, snoring softly.

The Thuringian woman was like no one she had ever met in her life. A commoner—a peasant's daughter—with enormous . . . self-confidence, certainty, determination, or whatever.

She had told weird stories about a thing called women's liberation. Marie had no idea what the deeper sense of such a thing could be.

Paulus had written "I do not permit a woman to teach or to assume authority over a man; she must be quiet."

Doesn't that apply any longer? Something for my next meeting with Father Caspar.

Then she looked to the door. Someone was standing there in the dim light. Oh, the duke. He was wearing a dressing gown.

Marie got up and curtsied. "Hoheit."

But he wiggled his forefinger. "Not appropriate here," he said laughing.

Oops. These weird rules.

Hesitatingly she approached him and extended her hand. "Good morning, Johann."

He took her hand and pulled her in a hug. "Come on, Marie. You're family now. Give your not-son-in-law a kiss on the cheek."

A "not-son-in-law" older than she. "But you must admit, this is not . . ."

". . . appropriate?" he asked, grinning.

"No, I wanted to say 'commonplace.' It is an exceptional situation."

"Yes," he laughed. "That term I can subscribe to wholeheartedly."

****

For the first time in her life, Marie helped to prepare breakfast for somebody else. In these past years, the money she had was always enough to pay for a maid. In her youth, when she lived in near poverty with her mother, that had always been affordable.

But now she was hauling a basket full of bread in one arm and a bucket full of butter in the other. Johann had told her that this was an exceptional situation, too. Normally the court had servants—he had called them "staff members"—for these tasks. But on the morning of the second Christmas day only Cornelia and Hans were here, working in the kitchen, and she and Johann were preparing the table in the "outhouse."

I must ask Euphrosyne what that term means.

She wondered why the commoner woman was the first to come into her mind. She had learned that Maximiliane had spent nearly three years in Grantville after she had disappeared from Bologna. She would be fluent in Amideutsch, too. And Johann or Christine could certainly also translate that.

Euphrosyne is the only one I didn't insult yesterday.

****

During the whole breakfast, Marie felt uncertain. A duke, a landgravine, a widow of another duke, a French royal midwife, a professor of medicine, all in dressing gowns. Her daughter and Euphrosyne in open bathrobes nursing the newborns. All that made her more than nervous.

And the frivolous talk. Continuous nagging about the age of the proud father. "When they're adult, you will be ninety," Christine said.

"Yes, so I'll always have someone to push my wheelchair. I won't have to pay for a professional wheelchair-pusher."

"I won't allow Christine to work unpaid for a disgustingly rich doter," Christine said. "At least, you Croesus, a substantial share of wealth would be appropriate for this exhausting occupation."

Marie flinched slightly at the usage of that word. Imagine the daughter of a duke—as illegitimate as she might be—taking money for aiding her father was so—extremely far-fetched.

On the other hand, helping sick, disabled or old people was one of the few activities a noble woman could always perform without ruining her reputation. But not for money.

"It would be," Marie said thoughtfully, "a very honorable function. Would that not be reward enough?" When the people around started to frown, she added smirking, "Together with some appreciative and appropriate gifts from the family jewels."

A burst of laughter arose. Marie flinched, when Johann hit her on her back. "Marie, you got it. You should become a standup-comedian."

"A what?"

Half a dozen people simultaneously trying to explain an up-timer concept was too much.

Marie protectively lifted her hands. "No, no, please. Whatever that may be. But that gave me an idea. I'll ask Father Caspar if he needs a volunteer in his new hospital. So I can live near enough to Maxim—Max and my grandchildren to visit them from time to time."

"Oh Mama," Max shouted. "That would be—so cool."

****

Author's notes:

Book titles in early modern times were novels in themselves. The complete title of Louise's book is Observations diverses, sur la sterilité, perte de fruict, foecondité, accouchements, et maladies des femmes, et enfants nouveaux naiz (1609, four revised reprints up to 1634) or Various Observations on Sterility, Loss of the Ovum After Fecundation, Fecundity and Childbirth, Diseases of Women and of Newborn Infants. The German title was even longer: Ein gantz new, nützlich und nohtwendig Hebammen Buch. Darinn von der Fruchtbarkeit und Unfruchtbarkeit der Weiber, zeitigen und unzeitigen Geburt, Zustand der Frucht in und ausserhalb Mutterleib, zufälligen Kranckheiten so wol der Kindbetterin als dess Kindes, wie auch dero Cur und Mitteln, zusampt dem Ampt einer ehrlichen Wehemutter oder Hebammen, weiläufftig gehandelt wirt. (1619 published by Johann Theodor de Bry, Frankfurt; three more editions up to 1652 by Matthäus Merian and his son).

An English article on her life can be found here.

The meeting between her and the Modis is contained in "The Essen Chronicles, Part 3: Trip to Paris" in Grantville Gazette 9.

****

In OTL Johannes Placcius left Jena later and became city physician in Hamburg and in 1644 one of the founders of the collegium medicum.

****

Dr. Apgar and her famous tests are known in Germany as well. Only the mapping of the letters to words is different. Atmung (respiration), Puls (pulse), Grundtonus (muscle tone), Aussehen (appearance), Reflexe (reflexes).

****

Thanks to DocKrin for very helpful information.

****

Here you can find the digitized version of Johann Gerhard’s working bible, printed in 1541 with handwritten annotations.

****

Bible citations from Today's New International Version © Copyright by International Bible Society.

****
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Previously . . .

In 1628 Matthias Ehrenhardt was orphaned at the age of 14, 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.

His childhood sweetheart Dora Hammelin, daughter of the blacksmith in the neighboring village of Henschleben, made him a fine knife and sheath as a parting gift.

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.

Matthias travels downriver to Magdeburg by barge, studying along the way, and catches his first sight of the partially completed railroad. 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. They share an interest in music.

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 18th and 19th 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. Instruction in academic English also occupies considerable class time the first year, because only a few of the principal science and engineering textbooks have been translated into German or Latin by this time.

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.

While all this is going on, 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.

Karl stands in the shop looking at a cylinder head casting from Swartz Motors that was designed with no thought of how it was to be held on the milling machine. The realization comes over him that for the first time in his career, he has nobody to go to for advice. He shakes off the attack of nervousness and forces his mind onto the problem.

In part 2 . . .

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. The electrolyte degrades, and they discover that zinc in the raw copper is the cause. They can deal with it, but it complicates their work, and they can't make any money off the zinc they have to extract from the electrolyte to keep the line running. They do get excess sulfuric acid as another by-product of electrolyte recovery, and that brings in some money.

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 to handle the arrangements and consult with Karl on the technical issues.

September comes, and Matthias has to make 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. There are hints that the nearby mines might be about to outbid them for the Hartmann electricity, but then Hartmann informs him that the owners of the water rights along the stream have just joined together to form an electric power company, and much more power will be available very soon. Matthias agonizes, then stays. The partners keep working as hard as they can, and spend as little on their needs as they can, pushing on to the next step.

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 setup, 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. Things are looking hopeful.

[image: copper]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 the 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, even though it means disrupting 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 station agent a telegraph message form as the train begins to roll.




TO DIVN DISPATCH

FROM CONDR TRAIN SEVEN

LEFT MFLD LATE TO BOARD URGENT MEDICAL CASE FOR MAGD HOSPITAL X DO NOT DELAY US FOR ANYTHING X




****




When he dropped the step onto the platform at Hettstedt, the station agent was right there waiting for him, with new orders in his hand.




TO CONDR TRAIN SEVEN

CONDR TRAIN TWENTY SIX

STN AGT STASSFURT

FROM DIVN DISPATCH

PASS AT STASSFURT

GREINER




Karl whistled. That dispatcher was serious about granting his request; whoever Greiner was, he was holding back the freight instead. He'd probably end up juggling trains and sidings for the rest of the morning and maybe into the afternoon. Karl signed for the orders and asked the agent to run forward and hand the slip to the engineer. But the second message—




TO CONDR TRAIN SEVEN

FROM ADMITTING DESK MAGD MEM HOSP

SEND PATIENT NAME AND SYMPTOMS

S D HUNSAKER




It seemed Greiner was making things happen, and not just on the railroad. Karl leapt up the stairs, snatched a blank from his cupboard, and strode to the injured man's companion. "Things are being done for you. You can write, yes?"

"Yes. German, Latin, or English?"

"Your choice. Write an answer to this, please, and make it concise and precise. You have two and a quarter minutes before I have to hand it to the telegraph operator and roll out of here."

Another thought came to him. Stassfurt. The scheduled stop there was fifteen minutes, so the passengers could buy breakfast from the food vendors at the station. He went back to his cupboard and snatched another message blank.




STASSFURT STOP WILL BE NINE MINUTES




The inconvenience would be acceptable, in the circumstances.

****

There were no more orders at Aschersleben, but there was another telegram from S. D. Hunsaker.




RECLINE X SUPPORT AFFECTED LIMB HIGHER THAN HEART X GIVE FLUIDS X




Karl looked around the car. There was no way anyone bigger than a child could stretch out flat on a seat, even in the two seats together on one side of the aisle. That left the floor. He'd need folded coats or whatever they could find for padding, lying on the hard wooden floor, so it would be best to place him beside the coal stove at one end of the car for the comfort that could offer. That meant he would only have the other end to discharge and board passengers. Well, everyone understood the situation by now. He went to talk with the companion, Matthias Ehrenhardt. The sick one, Jupp Fimbel, was looking feverish now. If getting out and pushing would have helped, Karl would have done it too. An overnight passenger from down south lent the pillow she'd brought from home; she said she wasn't sleepy now.

****

Ehrenhardt was looking like he was worried sick, and Fimbel just looked sick. His whole lower leg was flaming red now, and he moaned once in a while. There was some water on the train to give him; at least the railroad supplied safe drinking water.

[image: signal]Karl had the door open on the right side as they came in sight of Stassfurt station. He leaned his head out to see, and found himself looking at the front of a locomotive sitting on the main line. What? But the other train wasn't moving, and there was someone standing by the south switch, signaling "Slow." Then he saw that the switch was set to the siding that ran along the opposite side of the passenger platform. Well, there wasn't anything he could do to straighten this out, until he came close enough to call out to the station agent. His train started rolling onto the siding, and then he got a look out the left side at the situation and understood. The freight was too long to fit on the siding, but his passenger train wasn't. Sure enough, as soon as the last car cleared the switch, the freight's fireman threw it to the main line, signaled "Ahead," and jumped aboard as the cab ladder reached him. It would be clear of the north switch long before he finished his station stop. And there was the station agent, standing alongside the north switch. All he had to do was open the door on the left side and close up again on the right. He did that and ran to the rear car to let the brakeman know what was happening.

****

The rest of the run went well enough as far as the train was concerned, but Fimbel's leg slowly turned an ugly bronze color, and something started seeping into the bandage. It wasn't pus; it wasn't anything Karl had ever seen, or Ehrenhardt either.

Karl didn't dare play games with the track speed limit, but they were close enough to schedule now to avoid any more dancing with other trains. The agent at Salbke even manned a door and saved a whole two minutes. And handed him one more train order.

As soon as they were moving again, Karl stood up beside the rear stove and called out, "Buckau next! Buckau in five minutes! Passengers for Buckau, please bring your baggage to this end of the car and be ready to step down when I open the door."

That was probably unnecessary. Everybody knew the situation by now, and cooperation had been excellent all along. He went up to the front of the car again. Fimbel looked bad. His face was looking like he hurt everywhere. Ehrenhardt looked up and asked, "Herr Conductor, can you tell me the best way to get Jupp from Magdeburg station to the hospital? Are there carriages or something I can hire? It would be impossible for him to walk."

"You won't have to. I've just received orders to make a special stop at the Diesdorferstrasse grade crossing. The hospital has made arrangements to receive you there."

****

The next problem was going to be helping Jupp off the train. It was only a few feet, but they'd have to get around the corner into the vestibule and down the stairs, and every movement was making Jupp groan. Matthias turned over the problem in his head. Then the train creaked to a stop across the roadway, and there was an enclosed wagon outside, painted white with a big red cross on the side, backing up to the car's door. The conductor came back inside with two big men in spotlessly clean work clothes, one of them carrying an affair of canvas and wooden poles. The one in front carefully stepped around Jupp. "You are the patient, Herr Josef Fimbel?"

"Yes, that's how I sign legal papers. And this is my partner, Matthias Ehrenhardt."

"Good, now we know who's who. I'm Medical Technician Boch, and this is Technician Lewicki. We saw the messages about your infection. Is there anything else wrong, that would cause special danger in moving you? Broken bones? Dislocated joints? Anything like that?"

"No, it's just that everything hurts. God, it hurts."

"I understand. We'll be as careful as we can. But we have to move fast and get you to the hospital, where they can help you. There's nothing that can be done for you here. Conductor, and Herr Ehrenhardt, please kneel beside me on this side of the patient. We will reach underneath and lift slowly and gently on my command, and Janusz will slide the stretcher underneath."

Jupp screamed at the first touch.

****

The inside main door swung open, and a puff of cold air blew in. Susie Hunsaker looked up from the anesthesiology textbook she had open. Sure enough, Ernst and Janusz were carrying in a blanket-covered figure, with a stranger holding the door for them. "Herr Josef Fimbel and Herr Matthias Ehrenhardt!"

The thought flicked through her head as she got up from her chair and grabbed the clipboard with the admission form that if there was anything funny about this, it was these two being announced like royalty. But what the hell, in this hospital, anybody who needs the royal treatment gets it.

They set down the stretcher on a wheeled dolly standing ready just inside the door, and she couldn't help noticing that they were being awfully gentle about it. "Front exam room, guys." She led off.

As they followed her in, she turned and asked, "Herr Fimbel, can you stand on this scale for just a moment? I'll need to get your weight so the doctor can calculate dosages."

Ernst answered, "I don't see how, Nurse Hunsaker. He could hardly even endure having us pick him up to put him on the stretcher."

The other guy, Ehrenhardt, cut in, "What if you weigh each of your men holding one end of the stretcher, and then weigh them and the stretcher separately?"

"Huh? I guess that'd work. Take a little arithmetic."

"Yes, I can do that while you do something else."

"You sound like an engineer."

"Yes, chemical engineering student, at the Imperial College. I'm Jupp's business partner."

"Okay, fine. Let's do it, fellas. We'll do the figuring on the back of the admission sheet." She flipped it over.

A minute later she thrust the clipboard at Ehrenhardt. "Here, fill in the front side for your friend so he doesn't have to do it. I need that done before you figure out his weight." She looked at the patient's dungarees, and frowned. Nearly new, and clothing cost a lot these days. These guys didn't look rich. The fastest way to get them off and expose the injury without causing a lot of pain would be to just cut, but instead she reached into the drawer and took out a small metal tool.

Fimbel looked at it and asked, "What's that?"

"Seam ripper. It cuts the stitches but not the cloth. I'll still have to cut through the waistband, but a seamstress can fix that later. Janusz, get the shoes. There's a personal property bag in the bottom drawer, wanna label it?" She started opening up the side of the pants leg. The patient cried out when Janusz loosened the shoe and slipped it off as gingerly as anyone could have. "I'm sorry. We have to do this." Then she got her first look at the leg, and sucked in her breath. From the ankle to the knee, it was a dark bronze. That was bad enough, but it was going greenish in a couple of spots. Just outside the bandage it looked like it was blistered.

She dropped everything and stuck her head out into the corridor. There was a nursing student thirty feet away, pushing a supply cart. "You by the cart, get Doctor Di Benedetti!"

The kid looked back at her. "Di Benedetti? I just passed him upstairs. He's right in the middle of rounds."

Susie let her voice go flat and hard. "Go find him, and tell him that in my opinion this patient needs him right now."

She ducked back in and resumed exposing the site. What to do in what order? Janusz was busy, leave him alone. "Ernst, ring for the on-call surgery team. After that, go to the pharmacy and tell them I'm gonna need an IV set with a day's worth of high-dose penicillin. Then come back here and confirm that it's happening."

Three steps, and he got hold of the bell cord that ran the length of the corridor and up both stairwells. Ding-ding-ding ding ding. Ding-ding-ding ding ding . . .

Fimbel whimpered while she cut away the stocking, and then the bandage. Pulling any of that off intact was out of the question.

Ehrenhardt finished filling out the admission form, and looked up. "Doctor Di Benedetti? Is he one of your up-time experts?"

"No, he's from Mantua. M.D. from Padua and a D.O. from Jena, then he served with the army in the Saxony campaign. He's the guy you want for an infected wound, which is what we're looking at here."

She started cleaning up the skin surface to prepare for surgery, and the patient let out a howl. Before she could figure out what to do, familiar footsteps clattered down the stairs, and Vittorio Di Benedetti hustled in. He was a little guy, but he could move fast when he wanted to. "I hear the bells. What is wrong here?"

She pointed. "Gangrene. This is the patient we've been expecting, Josef Fimbel."

He got a pinched look on his face and moved in to examine the patient. He looked close, sniffed, and touched in a few places. The patient moaned. "Crepitation. Yes, there isn't any doubt. You were right to summon the operating room staff. Herr Fimbel, we must do two things. We must treat you with large doses of antibiotics for at least a week, and lower doses for some time after that, to kill all the bacteria that are making you sick, and I must remove the dead tissue that they have already destroyed."

Ernst came back in and reported, "They're making up the IV penicillin."

Di Benedetti's eyebrows rose. "You already ordered that yourself?"

"No, Vic, I predicted that you would."

"You predict correctly. The moment it comes, start it, and give a bolus to get it working fast. And why are you not preparing the site for surgery?"

"It's causing too much discomfort. I'll have to do it after we get him under anesthesia. So I'll have to scrub in with you."

"Ha! You don't fool me. You want to scrub in for your learning. You plan to be a doctor yourself some time, I think."

"Well, uh . . ."

"No, don't bother thinking of excuses, I approve, I approve. But who will cover Admitting?"

Ernst answered, "I can, until a nurse comes off rounds."

Ehrenhardt spoke, slowly, as they started wheeling the patient to the operating room. "This will be expensive, won't it?"

"Yeah, it will be. Sorry. For one thing, that idiot-simple intravenous rig doesn't regulate itself, so we'll have to have a technician on duty round the clock, to check it every hour or so, and make sure it's running right. Not to mention all the other attention a post-surgery patient needs."

Fimbel surprised her. "Glassware and tubes and chemicals? Matthias can do that."

Susie cocked her head. "You know, he probably could. But you'd be putting your life in his hands."

"At the shop we trust each other with our lives every day. He can manage it."

She nodded. "Maybe. Okay, look, I've got no idea whether the director will allow that, but dictate a permission statement to your partner to write on the back of the sheet, and sign it. We'll see what happens."

She went back to taking vital signs as they went down the hallway, and then noticed Ehrenhardt again. He'd finished calculating the patient's weight while they were talking, and he was trailing along behind. "I'm sorry, Herr Ehrenhardt, you can't come into the operating room with us. There's nothing you could do there, and street clothes aren't allowed in anyway."

"What can I do, then?"

"You really want to do something useful? Get somebody to show you our library, and read up on hospital sanitary practices. If there's any chance of you being around a post-surgery patient, you'll need to know that stuff cold."

****




My dear Dora,

I have the most unhappy news to tell you.

It pains me to say that it is now impossible for me to come for a visit at Christmas this year to see you and all our old friends and relations, or even to leave here at all. I can't tell you how much I'll miss you.

I've told you of my partners in the metal refining business in past letters. A few days ago Jupp fell on a piece of broken metal in the ground, and suffered a deep cut in his leg. I cleaned it right away and put antiseptic on it before covering it with a boiled bandage, and we thought he would be all right. But by morning a raging infection took root and a terrible death was only a matter of time. The only way to save him was to bring him here, and it was a close thing at that.

But this place is a miracle. The nurse says his life is no longer in danger, and they saved enough of his leg so that he will walk again, but by the time it all is finished, the medicines and everything they had to do will consume our profits for months to come. I sit by his bedside twelve hours a day regulating the apparatus that is driving the disease bacteria out of his blood, so that we don't have to pay the hospital for someone else to do it, and still the debt grows. I'm so tired!

It will be nearly two weeks before he can leave the hospital, and a further two before he no longer needs to return every few days. This means we must remain in Magdeburg well past Christmas, and there will be nothing to spare afterward for a train ticket, or for inns if I were to walk all the way. Even after we can leave here, Raimund and I must perform certain restorative treatments until his strength is rebuilt. All the rest of our efforts must go to paying for it all.

I'll write again when things become clearer.

Scriptum Magdeburg Memorial Hospital

With greatest affection,

Matthias




****




My dear Aunt Grete,

By now you have the letter I sent a few days ago.

All possibility of coming home to Eisenach for Christmas this year has vanished.

I marvel at what they can do here. Jupp's life is saved, and they're nearly certain now that his leg will largely be restored to him, but by the time it all is finished, the medicines and all the other treatment will cost more than we took in from all the copper we sold this month—and you know how thin our profit margin has been. We will be months paying for it all. They have been considerate enough to teach me to manage some of the most time-consuming care, so that we can save some of the cost of attending him at all times. And so I act as almost one of the staff (and am required to dress like them in the plain undyed garments that come from the hospital laundry) but it will still be nearly two weeks before he can leave the hospital, and a further two before he no longer needs to visit every few days. That means we must remain in Magdeburg into the new year.

Even were that not so, there is now nothing to spare for travel. At best, I might be able to come some time after Easter, when it's warm enough to travel on foot without the expense of inns.

By the same token, we must put off further work on mastering the methods of silver refining, and planning a larger apparatus, until we can again afford it. We have extracted about enough silver to make a teaspoon, and there it must rest for the present.

May your Christmas be a happy one. I will think of you all.

Scriptum Magdeburg Memorial Hospital

Your dutiful nephew,

Matthias




****

The clock at the end of the ward chimed three. Matthias looked up from the physical therapy typescript he was studying under the little table lamp, and began counting the fall of the drops in the drip chamber. Yes, it had slowed down a little as the supply level got lower. He stood up and made a small adjustment to the tubing clamp, and timed it again. Close. One more adjustment, and it was within limits. Fine. He looked and listened, and made some notes in the record.

Now it was time to do the one task the hospital was paying him a few dollars for, recording vital signs for the other patient in the surgical ward, Frau Drollinger. She was as heavily sedated as Jupp. Temperature, pulse, respiration, blood pressure. Anton Bruch came by as he finished writing.

"Hello, Matthias, and how is she?"

"That's for you to say, you're the night nurse. Jupp is the only one I'm allowed to treat at all. I'm just supposed to take down her vital signs every three hours and call you if anything changes, because I'm here anyway. But I don't see anything different since the shift began."

"That sounds like good news. All right, I'll have a look at her dressing now, and her skin tone." He uncovered her abdomen and produced a bulky hand light. "So, so, that all looks good. I think we can expect orders in the morning to reduce her pain medication and let her wake up." He put the covers back, carefully tugging them straight so there would be no wrinkles putting pressure against the patient. "Now we'll see about your friend. I'm going to glove up, because the doctor says it will be a few days yet before he can close the wound. Turn back the blanket and sheet and move the support hoops aside for me, will you? You know how to do it without touching the site." He lifted one edge of the dressing slightly, and then the other, shining the light in. "Ugly-looking to the untrained eye, but that's how a surgical wound like this appears at this stage of healing."

Something moved in there, and Matthias recoiled slightly.

[image: maggots]"The maggots bother you, Ehrenhardt? Do they seem like something that belongs in the unlamented past? Quackish, even?"

"Well, since you say so, yes. They explained it all to me, but it still looks like something from the middle of the dark ages. Or the middle of some dark continent."

"Mmm, yes. Well, sometimes the old grannies' remedies have something to them. The job of medical science is to weed through them all and find out which ones are worth something. And of course, find out what kind of maggots eat only dead flesh, and how to raise them so they don't bring in pathogens of their own. On another subject, I see you're close to done reading the material for the therapy you'll be doing later. Have you thought about studying the course material for Emergency Medical Technician while you're here? You'd have time enough to pass the written, by the time you leave. Couldn't hurt to know it, out where you live."

"It's a thought. I can't study chemical engineering now anyway. I can't be in the college library while I'm sitting here all the time I'm not sleeping, and I can't take out books because I'm not registered for this term. Yes, why not? But right now, I'd better write another letter to our other partner, Raimund Treck, so it can go out with the morning mail. He needs to know how matters stand, while he's down there all by himself trying to hold the business together and keep us from going broke. And then I'll write to express my gratitude to those railroad men who got us here in time."

****

By the time Matthias finished the short letter to the railroad crew, the hospital dining room was serving breakfast. It wasn't much more expensive than the cookshops, and Matthias was both hungry and tired. He got some toast and cheese, and a cup of small beer.

After that he went to send off the letter, and found the mailroom open, unlike the previous times when he'd dropped his stamped letters through a slot in the middle of the night. The young girl behind the counter glanced at the return address.

"Ehrenhardt? You're Herr Matthias Ehrenhardt? A moment, I think a letter came in for you a couple of days ago. We didn't know what to do with it. I don't see you on any list we have. Are you a new patient we haven't seen the registration for yet?"

"No, I guess you'd call me a volunteer technician. I'm helping take care of my business partner, Jupp Fimbel."

"Oh. Unofficial. No wonder. Well, if you come here again when we're open, I'll make sure we give you whatever comes in. Just a moment while I write in your name on the visiting staff list here, so we don't send anything back as 'Addressee unknown.' " She wrote in a notebook, then pulled a bundle of letters out of a pigeon hole on the wall behind her and riffled through them. "Yes. Here's your letter."

"Thanks very much."

Matthias stepped away from the window and looked at what he had. It was fairly thick, with Raimund's return address at the shop in Gräfenstuhl. He broke the seal, and that sheet proved to be a hastily scribbled wrapper with another letter inside.




Matz, I'm sorry I didn't get this off to you right away. I was up at the smelter when it came in, and then it slipped my mind for a day or so while I was changing electrodes. My prayers to Jupp.

Raimund




The inner letter had a couple of beer stains on it, but Dora's handwriting was unmistakable. He opened that one.




My Dearest Matthias:

I hope this note greets you in good health. I am mad with joy at the prospect of seeing you at Christmas time! It has been too long since I have gazed on your kind face and felt the touch of your hand in mine.

My position at the mill has grown, and they trust me with more important tasks these days. Sometimes I assist Papa in his smith work, and twice I've traveled out of town with him on mill business. But don't worry, I will be home at Christmas.

After that, Mama is going to visit Mathilde in Jena for a short while. As I think I told you, my sister and her husband are living there while he does some lens grinding for the university. Mathilde’s time for her next baby is also near, and Jena is the safest place to be. She wanted mama to be with her during that time. This will be her second birthing with the aid of a Grantville trained midwife, so it relieves all our minds.

If the worst of the problems of your electrical smelting are being put behind you as you say, will you have more time? I am hopeful that we might see you more often.

Please write to me as soon as you can so we know when to expect you.

Scriptum Sömmerda

Yours forever,

Dora




His heart sank. Had his letter even reached her in time? There were still a few days left before Christmas. Should he send a telegram, to make sure she knew what had happened? Or maybe an airmail letter? Could they afford one?

****

There was another letter at the mailroom two days later, this time direct from Eisenach.




Dear Matthias,

This terrible news of your friend Jupp saddens me greatly, but we must thank God that in these times there is help to be had. That you stood by him when he needed you so desperately, and to your great cost, is true loyalty and worthy of great praise, though many in this world would not have done the same.

But now there is the question of what is to be done next. I have eagerly read of your successes and the difficulties you have overcome in these past months. Have you really shown not only that there is silver hidden in the "impure" metals of those northern mountains, but that you can bring it out at a bearable cost? Explain it all to me, please, in full detail. If you are really so close to success, and nothing stands in the way but a little more time and money to bring it to fruition, perhaps what I could spare from my own funds would be enough to reach that goal and bring a profit. I would at least consider the investment, if this is not some alchemist's idle dream. The foolishness of those who thought base metals could be transformed into silver or gold, when they were there all the time in the ore! I have always taken joy in your cleverness and industry.

I will write again soon.

Scriptum Eisenach

With pride and affection,

Your Aunt Grete




****

Matthias looked around the cramped dining room. Everything in this building seemed to be plain, even proudly plain, though strong and square and always clean.

"You up-timers can be hard to understand sometimes, Susan. This is one of the three finest hospitals in the world, yes? Yet there is no refinement or esthetic sense that I can see. The facade and every room look like some architect's first sketches, before the details are put in. The name isn't even carved in proper Latin into the lintel over the door, there's only a painted wooden sign beside the street. In seven languages!"

"I don't think it's so hard to understand, Matt. We have only so much money to work with. We don't need to fancy the place up to convince people we practice real medicine here. Everybody knows that. So we spend what we have on patient care. That's what matters, right? Besides, crevices and crannies are hard to clean." She took a sip from her coffee cup, and sighed with satisfaction. "You know what I miss? Hamburgers. Even if they aren't good for you."

"The people of Hamburg? What don't you like about them?"

She sputtered for a second, swallowed, and coughed a couple of times. "Uh, no, in English a hamburger is a fried ground beef patty on a bun. Usually with lettuce and things on it. A guilty pleasure, to Americans. Way too expensive, these days.

"Anyway, let's talk about getting that ankle brace made for Jupp. Think of it as part of your engineering education. You get to be a project engineer for a few days."

"Project engineer? What do you mean?"

"Something Carl Schockley told me about one time, when his company was doing some work here. Engineers don't just design things, they organize the job of getting them built. For this little job, you need the physical therapist to figure out what he'll need, a smith to make the metal parts, a shoemaker to make the leather parts, and probably a tailor to make some padding to protect his skin. They'll all have different ideas and ways of going at it. So there has to be somebody who keeps track of the big picture and makes it all fit together. If you run this little project, you won't have to pay us to do it. And you've got the time, now that he's off IV. I'll tell them you'll be there for the rehab planning session, okay?"

****

"Mmmp. That hurt. But nothing like the way it hurt when I first came here, at least."

Lisa Masaniello took her hands away and looked serious for a moment. "It better not! If it did, that would mean something was seriously wrong, and you'd need to come see us right away. But recovering your mobility isn't going to be completely painless, I'm sorry to say.

[image: tendon]"Here's the thing. The doctor had to take out quite a chunk of muscle, and that left it shorter. So now we have to encourage the muscle and Achilles tendon to grow longer, otherwise you'd end up with a foot drop and not be able to walk at all well. And if we waited too long to start you on these exercises, you wouldn't get the right result at all. On the other hand, overdoing it would be just as bad, because you're still healing inside."

Matthias had been watching what she did. "So that's why you were pulling on Jupp's foot that way?"

"Right. This exercise is to stretch the tendon just a little now, just a little more a little later, and so on. It's one of the routines you'll need to keep up after you leave the hospital, according to the schedule I'll give you. There will be other exercises, to strengthen different muscles, and get the joints carrying the weight properly again. Herr Fimbel, the sooner you can stand, the sooner we can begin the rest of the rehab program, and the sooner you can go on to outpatient status."

"I see. And the brace? What does that do?"

"It assists your ankle. With so much muscle gone, it'll never have the support it did before. But with that and the right physical therapy, you'll walk again, probably pretty well. Just don't expect to win any foot races. All right, let's continue. Herr Ehrenhardt, put your hands here, and feel just how much force I'm applying."

****

"Ave, Germund!"

"Ave yourself, Matthias, and Merry Christmas a few days in advance! Judging by the cane, you must be Jupp Fimbel. I'm sorry I didn't get the chance to visit while you were in the hospital, but welcome to Germund's Closet. I'll let you have the bottom bed while you're staying here, and Matthias and I can hot-bunk up top. Always glad to share the rent. Matthias, you're not in class this term, so you can sleep in the daytime when you're not trundling this invalid in for appointments. How are you doing, anyway, Fimbel? I heard you had a really close call."

"That's what the doctor said after he got done. He said saving the leg was touch-and-go, and if I'd gotten there any later even taking it off might not have been enough. I hope I never hurt like that again. Could I sit down someplace? Getting up the stairs was hard, even with Matthias helping."

"Of course. Sorry, I wasn't thinking." He stepped back and pulled a chair out from under the table. "Matthias, would you help me for a moment changing the bedding around?"

"I will in a few minutes. I just have to go back downstairs for our baggage. And after that, I'd better write a short note to Raimund and tell him how things are now. Keeping that refining line going much longer is just more than one man can do."

Kloster Mansfeld

January 1636

Matthias picked up their bags as the train pulled away, and led off toward the door to the station waiting room. Jupp was using his cane less these days, but it was still too early for him to be carrying any sort of load for long.

"Matz, there's no reason we couldn't walk from here."

"For miles through the freezing cold over rough ground and through a half-frozen ford? You know what Nurse Masaniello said. Stick to the exercise schedule and don't overdo it, or you're liable to set yourself back. I'll go find a wagon headed our way. There are a few exercises you could do while I'm gone, all right?"

"I'm just worried about spending any more money, until we get out of this hole."

"And I don't want to see you in a hole. I'll go find us a ride, it won't cost us much. And then we need to be careful about not overworking you until you're healed, either."

"Well, I suppose I could take over most of the paperwork, and free you and Raimund to handle the shop. After all, an electrician has to be able to do simple arithmetic, even if they don't ask us to dive into all that complicated math you've been grinding away at."

"Oh, to be sure. What's seven times eleven?"

"Why, forty-two, of course, that's the answer to everything."

[image: towel]"You and Per Anhalter durch die Galaxis! When are you going to be done with that thing?"

****

Finally. They were home, as much as anyplace was home, these days. At least there wasn't snow on the ground today. He reached up to help Jupp over the side, then pulled off their few bags.

Raimund must have heard them; the front door opened before they got to it. His hand came out to clasp theirs. "Welcome back, both of you. You can't imagine how glad I am to see you."

"That goes double for me. I just hope you still feel the same way when we spread out all the figures on the table and have a reckoning."

"That bad, eh? Well, we can make more money, we know how now. We can't make more partners. Inside, inside, I want to close the door. I was very worried about you, Jupp, until the first letter came."

Matthias' lips tightened with the memory. "You weren't the only one. I was worried for a long while after that. The doctor told me he was almost sure to live, but he was so still with the medicine they were giving him to keep the pain down, and I didn't know whether he would walk again."

"But here I am, and I can even climb stairs by myself now. Well, by myself with the help of a cane and a handrail. So what do we have to do first, to get the cells up to full production again?"

"First? We can at least have dinner, and maybe cooking will warm the place up a little. I laid in some potatoes and carrots and a few things. No chicken, I'm afraid. After that, I think we'll have to pull everything, clean out the jars, make up new electrolyte, and start fresh. Now that you're back, Jupp, I want to get your ideas about maybe making the wiring bigger, since we have the copper to do it with anyway. And maybe we can borrow a tub to freeze some water outside overnight, so we could purify copper sulfate faster for a few weeks and get ahead on that." He paused. "And as soon as we have a chance to sit down and talk, Matthias, I want to hear about this business with your aunt."

Matthias nodded. "Yes, I'll show you that, along with everything else. The hospital's bill is going to be the big problem. They've let us have some credit, but only for a few months, and it means paying interest in the meantime. I don't like losing money to interest charges."

"So you wrote. Well, let's add everything up and see where we are."

****

Raimund looked doubtfully at the complicated rehabilitation plan while Jupp shifted position down on the floor. "Leg lifts for your knee are next, if I'm reading this right. Am I supposed to add resistance yet?"

"I think tomorrow we start that. Let me take a look. What does it say for tendon stretching?"

****

Raimund's help with the exercise schedule was giving Matthias some much-needed time for working out a few process improvements. Or trying, anyway.

He watched as the solution cooled and crystals formed in the bottom of the test tube. Yes, there was layering. So it looked like fractional crystallization could be gotten to work, and maybe they could reprocess their electrolytes more often without waiting to deplete the copper sulfate and bring production to a crawl every time its molarity got low. He wrote down the observations.

Whether it would make them money any faster, well, that was a harder question. It was too bad he could only run the experiment series at atmospheric pressure, but then, that would have been yet one more variable to explore. He continued taking notes, as the thermometer dropped and the precipitates settled out. Cool more slowly, maybe? What would that do? Or cool suddenly to a predetermined temperature? Easy enough to make up an ice bath for the next run.

February

Matthias hadn't done anything since they got back except work, eat, sleep, and help with the physical therapy. But it could have been worse; they were catching up to the medical bills, slowly, and Jupp was getting stronger.

A letter came from Dora. He had to nerve himself to open it, expecting anger over not keeping his promise to come see her at Christmas, when they'd both planned it for so long. But no, Dora was always kind, sweet, and patient. The letter was just disappointed. There was no hiding the sadness. Somehow, he found time and words to answer.

Sömmerda

March

These people didn't believe in wasting any time. Almost six hours at a good pace on the roads from Bischleben, and straight into a meeting with clients. Well, mud season hadn't started. Yet.

Karl looked around him as he came in the door. For all that the flax mill had been designed without any up-timer involvement, it had some touches here and there that reminded him of his Grantville days. The meeting room off the business office had a big central table surrounded by wooden chairs, and the wall opposite the windows was mostly slate, with a ledge to hold chalk.

This time, it wasn't only Thomas Hammel who stood up to greet him, there were two middle-aged men he hadn't met. There was also quite a collection of documents and notes stacked up on the table. Instead of a coffee pot, there was a pitcher of small beer and some cups; well, that was probably a lot easier to get, up here in Sömmerda. It looked like they expected to do a lot of talking today.

"Thank you for coming on short notice, Karl. I'd like to introduce you to our factor, Christian Folte, and Siegmund Pels from the shop floor."

"Herr Folte, Herr Pels, pleased to meet you." He reached across to shake hands. "I read Herr Hammel's letter, but I'm not altogether clear on what you would like me to do."

Folte waved Karl to a chair, and sat. "That's because we aren't clear as yet ourselves, and my hope is that some clarity may emerge from our discussions. But I'm sure you must be hungry by now. I'll send for some food, and we can talk while we wait for it to arrive." He flicked his hand toward a folded leaflet on the table. "This is what the cookshop across the street can offer. If you'll add what you'd like to this list, I'll have the order sent in." Meanwhile, Thomas poured out a cup and passed it over.

[image: flax]"As I think Herr Hammel here has informed you, we've become disappointed with the progress at Semmack's shop, where we've been getting much of our machinery. I'm not sure just what their difficulty is. The greatest bottleneck we face is the making of thread, and that's precisely where they've been unable to devise a machine that will consistently give us what we need without constant attention. Doing it with flax just seems to be causing some special difficulty. We had really expected to begin mechanizing those steps by now. Without that, we can't make our linen and fustian cloth affordable for the mass market we hope to reach.

"And so, I began looking for an alternative. I commissioned a researcher to sift through the Grantville libraries for clues. What he found is tantalizing and frustrating, in its generality and absence of specifics—it's all here in these notes for you to examine. What was most disappointing is that he found the eulogy of a man who spent many years maintaining up-time textile machinery—who died the year before we started building this mill. It appears that Semmack never met with him. But he had never worked on flax machines anyway, it was cotton and wool. And so I asked these two seasoned craftsmen to examine what our researcher found in light of their experiences. Siegmund?"

"Yes. Turning a mass of flax fibers into thread ready for weaving involves many steps, some of which have been successfully mechanized, and some have not. We've gotten as far as carding, which lays the strands parallel, in a loose mass. To prepare for spinning, this mass must be gradually drawn out, to form a sort of loose rope, with fibers sliding over each other as this happens. When it's stretched just enough, the bundle of fibers is the proper thickness to spin into thread."

Karl watched his hands sketching the motions, and nodded, waiting for him to continue.

"The pictures and descriptions of the machines in the books show pairs of rollers laid out in a row, each turning a little faster than the one before, so that they stretch out the bundle until it's ready to be spun into thread. Here, you can see a tracing made from the encyclopedia picture. What they don't tell us is just how far apart the rollers should be, how fast each one should turn, what kind of surface they should have to grip the bundle so that they can draw it out without causing it to break apart, and so on. But Thomas has said that to even try something like this without taking months to make all the parts by hand, we need the services of a lathe and a milling machine. And you've done work for us before."

"I see. So you want me to make a set of machine parts according to the best estimates we can reach of what might work, see what happens, and then figure out what to change, and try again?"

"Yes, that's what it comes down to. We have nothing to copy, so we must invent."

"Well. Going at it by making new parts after each trial could take a very long time. That might be what this Semmack is doing."

"But that's how inventing is done, isn't it? With patience and persistence?"

"In some places, perhaps, but what I saw the machine designers do in Grantville when they couldn't proceed straight from known principles was altogether different. They often built a test bed to search for the answers, before they tried to design the real machine."

Folte looked at him. "A test bed? They lie down in a special bed to meditate on the problem?"

"No, it's a metaphorical term. They build a fragment of a machine specially to explore the unknowns, but they build it so the things they will need to fiddle with can be changed around very quickly, without making new parts, or at least not complicated parts. I saw that done, when I worked at Davis'. Somebody wanted to make typewriters, but they couldn't just copy an up-time typewriter, because it was impossible to exactly copy the springs. So they made a test bed of one typewriter key and one type bar, and tried out different springs they could make, until something worked right. Then they designed a whole typewriter.

"Now, looking at this picture here, a roller test bed would be constructed to let you change the number of roller pairs, the distance between them, and all the other things you're unsure of."

Folte looked confused. "You suggest we give you an order to make machine parts, but they would never be intended to make thread for us?"

"Exactly. They would make knowledge for you, instead. That might sound like a waste, but what it did for the machine designers was save a great deal of time, and a great many parts for complete machines that wouldn't have worked. And so it saved much more money and time on the way to the real machine than it cost. I'm starting to get a few ideas of what a roller test bed might be like."

Folte raised an eyebrow. "A novel notion. Thomas, you're the smith here. Does that make sense to you?"

"It might. Let me think about it."

"All right. At least nobody is throwing up his hands and saying the whole thing is impossible. I would like to leave you all to examine all this material and combine your thoughts, while I take care of some other business, and then we can talk again later in the day. There's plenty of note paper here. Herr Reichert, it was good to meet you at last."

Just as he stood up, the door opened. A boy came in carrying a basket filled with tableware and covered serving dishes. Dora Hammelin was holding the door for him. A look passed between her and Karl; Herr Hammel caught it, and smiled. "Come visit us when we're done here, Karl. My Klara expects you for dinner."

****

Klara heard the front door close, and stuck her head out of the kitchen. "Karl! It's good to see you again. We'll be ready to eat in a few minutes. Meanwhile, you can all tell me how it went today."

"Thank you for inviting me, Frau Maierin. Well, it's a little complicated, but between us all, I think we might be able to do something."

Thomas put down the newspaper on the table and cautiously backed up toward the stove. "Klara, Dora, he's modest. What he said was, instead of trying to build a whole drawing and spinning machine all at once, we should build little pieces of it with lots of adjustments to try out, and work on one problem at a time. The more I think about it, the more sense it makes."

She kept bustling around, getting bread out of the Dutch oven, stirring, pouring. She moved aside for a moment, so Dora could reach a stack of plates to take to the table.

"Yes? And what do you think are the chances? I've been hearing enough grumbling from you and Dora and everyone else at the mill about Semmack's not getting anywhere. Can you do it?"

"The only thing I can say for certain, Klara, is the eighteenth-century English did. But none of the up-timers who came to our world knows exactly how."

"Well, I certainly hope you manage it. There are happier things to do in life than sitting at a spinning wheel evening after evening. I would be more than happy to say good riddance to the thing."

"A thought, Frau Maierin. It might help us understand the problem, if you would teach us to spin."

Her eyes lit up. "Dora, how would you like to teach the spinning wheel to these two clumsy bears?"

She smiled. "Of course, Mama."

Gräfenstuhl

"Incorporation? What's that mean?"

"Simple, Jupp, it means Aunt Grete is serious about investing in our business. What it means legally is that she gets something in writing to say she owns part of the business and what her share of the profits is. Look at the letter, she's saying that's the only way she'll agree to pay for the apparatus and chemicals we'll need to figure out how to purify silver and gold from the sludge."

"And this whole pile of other paper she sent? Do you understand it?"

"Mostly. We should all go through it a couple more times."

Raimund called over from where he was rinsing off a finished copper cathode, "My cousin has a lawyer he goes to. Maybe he wouldn't charge too much to go through it and see if there's anything to watch out for."

"I hope he wouldn't charge too much. The hospital payments are taking everything that's left, after we buy raw copper and get it brought here, and send off the pure stuff to market. At this rate we're not going to buy any chicken before the Austrian emperor gets married in an Anabaptist church."

That got a laugh from Jupp. "And the way it works . . ."

"We'd each get ownership shares according to what we put in, and so would my aunt, and that would decide how the profits get paid out. And then we get wages for the work we do in the shop, but that has to be paid ahead of any profits. There's other stuff, too. Keep reading."

****

Jupp shut off the flame and carefully lifted the crucible to pour an anode block. It was a little strange, having his face uncomfortably hot from the heat radiating from the little burner and the crucible, while he was bundled up for the cold in the shop while the line was down. At least this was a job that could be done sitting, for the small amount of melted anode slime they had to work with. Standing for any great length of time still hurt. He moved carefully, deliberately. The molten metal wasn't the only reason; that crucible had cost more than any of them liked, small as it was.

Meanwhile, Raimund was busy on the other side of the shop, waxing some thin copper cathode sheets on one side, so the silver would plate-out only on the other. That way, they could de-plate the copper afterward, and have an all-silver cathode. If all this worked.

Jupp loaded the crucible again, once it was cool enough to approach with heavy gloves.

****

Raimund stepped carefully between the patches of ice still lurking in Mansfeld's main street, with the canvas sack in one hand bumping against his knee. When Matthias opened the bank's door for him and then followed him in, the clerk behind the counter took no particular notice of the revolvers holstered on their hips. T-E-F Metals was an established business account by this time. While Matthias filled out a deposit slip, Raimund set down the bag and emptied it out. "Here you are. A decent run this time."

"Deposit to the corporation account as usual, meinen Herren?"

"Yes, of course. It's company silver."

"Fine, fine." He weighed the lot, then picked two plates at random for a quick check of the silver content. "They seem to be in order. I don't know how you manage such consistent purity, but I'll enter the deposit at the full weight, subject to a final assay." He wrote out a receipt and dripped wax on it for the bank's seal.

"Thank you very much. We manage it by consistent attention to detail. And now we'll need a bank draft for most of that."

"Ah. Still paying that hospital?"

"Yes. And unfortunately, we'll be paying them for quite a while yet."

"But they gave full value for it, I hear."

"So they did. Jupp is not only alive, he's on his feet and working again, praise the Lord for sending them to this world."

****

"Houston, we have a problem."

Raimund was getting a little tired of bizarre expressions from who-knows-where. The point of this one was clear enough, though. Oswald Weckesser couldn't possibly have gotten back this soon, if he had traveled all the way to Mansfeld.

"My name isn't Houston. What's wrong, Oswald?"

"The ford's gone. Washed out in the spring flood. It's too deep to get across with the cart. There were a couple of wagons stopped on the other side, and they can't get to us either."

Raimund sat down on the front step with a thump. Two weeks of high water, and now this. This wasn't like muddy roads. Everybody expected muddy roads in the spring, you just waited for them to dry out. This was different. This was trouble. They had three weeks' production of refined copper stacked and waiting to send off. There was enough raw copper in the cells and under the benches to keep the line running for a little while longer, but then they'd be stopped, with no more coming in. Anyway, even doing that would bring in no money if they couldn't get their yield to market. And there wasn't much anode slime on hand, so they couldn't extract more silver, which would have been a small enough load to carry to town on their backs.

"We're cut off? What do we do now?"

"Look for somewhere else to cross, I suppose. I heard there were a few villagers down that way walking the bank with poles, probing for a shallow place. Otherwise, figure out how to get things from a wagon on this side to a wagon on the other side."

Raimund put his head in his hands. Time to talk to Matthias and Jupp, and hope somebody had an idea.

Beside the river

Horst Winkler stood staring at the two farmers. "What is it with you two? Are you arguing just for the sake of arguing? What's wrong with moving the road down here to the new ford?"

"You accuse us of arguing just for the sake of arguing? What's wrong with it, you ask? Just stand here and look around you! How is anybody going to get to it, without coming across our fields? Just walking through would be bad enough, but a road would really tear things up. And who owns that forest on the other side, ha? Who knows what would happen if you cut a road through there? Figure out some way to use the old crossing! That's where the road is."

"Ja, Wolfi and Lukas did. Have you seen that raft-and-rope thing they threw together and started charging to pull goods across? You didn't? Then you didn't see them lose a zentner of potatoes off it the other day. My potatoes that I just bought."

Sömmerda

"Is that all of it?"

"Yes, I've already let the wagon go. You can close the door now."

"Okay." The millhand put his shoulder to the big freight door.

Karl looked back to where the crates rested on the mill floor. Dora was already checking off all the parts against the invoice, and her father was lifting the test bed's frame to the top of the rough wooden bench, standing ready beneath the spare pulley on the overhead line shaft. It took only a few minutes to bolt it down.

"You know, you really didn't have to come up here with this. We can set it up and start testing with Siegmund and the spinners."

"That's all right, Herr Hammel. I'm a lot more likely to understand what you'll need next, if I watch what happens when you first start working with it and we can talk face to face. An hour of that could save weeks of sending letters back and forth."

"Well, it's good of you. What comes first, for putting this together?"

"It seems to me we should do it one step at a time. Let's put on just the first roller set and the feed gate, and see what it takes to make it pull an even stream of fibers from the carded mass. Nothing else is going to do any good until that works." He reached down into a crate and unwrapped a pair of side pieces from their oily rags, set them on the frame's two machined rails, and lined them up with a machinist's square. It looked a lot like mounting a part on a milling machine's table.

Karl had his hands full holding everything in position. Dora moved in with a wrench to lock the parts in place. Altogether unintentionally, their hands touched. She looked down, not at Karl, but her eyelashes flickered and she didn't take her hand away before the bolts were secure. Her father was looking their way, and surely saw, but he said nothing.

Zur Gelben Ente

Mansfeld

If there was anybody who should have been here and wasn't, it was more than Erhard Faulstich could tell. The tavern's front room was overflowing with men and noise. He banged his empty tankard on the table. "All right! Enough! We will have order here and we will get something decided! All of you, find a place." Bodies shifted around and benches scraped on the floor. The noise level dropped after half a minute or so. "So. There is this wash-out . . ."

"Herr Amtmann, the answer is simple. We just dump in some stones and gravel, and we have the ford again."

A schultheiss from upstream broke in, "What? That's absurd! Where would we get that much rock, and how would we ever get it there? Insane!"

Erhard banged the tankard a couple more times. "Stop it! Every man here will have his chance to speak, but one at a time! No more interrupting. Raise your hand and I will call on you." Hands went up. Sometimes a little authority could cut through a lot of confusion. He pointed.

"The river did this before, in my grandfather's time. We had to move the road, and it was a great labor. A good, well-built stone bridge would put an end to worrying about fords, once and for all."

Erhard nodded, and pointed to another hand.

"It would do that all right, for those of us still here when it got finished. Meanwhile, I'd be finished. I have iron ore ready to send off, and new machinery to bring in that I've already paid for. There has to be a faster way."

Another hand, a village craftsman by the look of him. "Could we just build another rope ferry for now, one that works right?"

The same mine boss again. The way he was waving his hand, he probably had an answer to that. Erhard pointed. "Big enough to carry a fully loaded freight wagon, and never worry about dropping it off? For that much work and that much wood, we could probably have a bridge."

A different hand. "But a wooden bridge won't last for very many years! We'd still face the same problem again. And where would we get the timber?"

Erhard nodded. "That, at least, I can answer. The same forest one of you was objecting to putting a new road through, that you were worrying about the legal traps that might snap when the heirs to the land are finally found. If it becomes part of a plan that I can lay before the administrators with a straight face, the county can take the land in trust for the future owners, and contribute the timber on their behalf. I can promise you, those trees will grow back to a majestic height and girth before the courts ever reach a judgment!" That drew chuckles all around.

More hands. Somebody still thought it would be simpler to cut a new road through to where the ford was now, and the gemeinde on the other side predictably objected again. There was a proposal for an overhead cableway across the river. Then there was a burgher who thought leading pack animals through the forest without building a new road would be good enough—he obviously had no idea what it cost to move bulk cargo that way.

A young fellow who had been leaning quietly against the wall, listening, raised his hand. Anyone who would stand there listening until he was ready to say something might have a worthwhile thought. Erhard pointed to him. "Your name, please?"

"Raimund Treck. It seems to me that some of you have been saying different things, without realizing that you aren't disagreeing with each other. One says we should have a bridge that will last, so we won't have this trouble again." Some heads nodded. "Another says building a stone bridge will take too long, we need to get the wagons moving again right away, otherwise we go broke." That brought a mutter of agreement. "Well, then, I'm not a builder, but it seems to me the obvious thing is to plan a stone bridge and build a wooden one. Figure out how long it will take to finish the stone bridge, and then do like the army engineers, and throw up a wooden one as quick and cheap as we can, because it only needs to last until the stone bridge is ready."

Babble. "Build two bridges?" Babble. Erhard let it go on for a minute or two, before he banged the tankard again.

"The administrators sent me to discover a plan that all of you to the west would agree to, or at least not object to very strongly. I am certainly not going back with a tale of pointless wrangling. So tell me: do you generally agree that there is great need for a usable passage across that river immediately, if not sooner? Within the month, perhaps?"

"Ja, Herr Amtmann." "Ja." A chorus of wordless "Mm-hmms" and nods of the head or briefly raised hands.

"Good. That part is clear, then. There is something we agree on. And how many of you think there should be a permanent bridge that can stand through the floods?"

Just about the same response. Much more than half.

"Well, then. Does anyone seriously object to proposing a stone bridge, and a wooden bridge to use until it's built?"

One hand. Old Horst Winkler, a scruffy-bearded mine owner's factor Erhard knew well from previous dealings, much to his displeasure. "Yes?"

"Who pays for all this?"

"Why, Herr Winkler, who benefits from all this? The answer, it seems to me, is clear enough. We all do. So we all pay, in one way or another. The town council has already told me that if there's a sensible plan, they are willing to make available the services of the master builder they have engaged for certain renovations to the rathaus, to plan and direct. And as I have said, there is a way to make timber available, and perhaps some other materials.

"What the administrators are not willing to put up with, either set of them, is complaints about imposing another tax without consent. They have told me flatly that they will not move on this, until there is a petition on the church door with your names on it, saying exactly what it is you want and promising to contribute your share of work or money, as you choose. Who wants to write it?"

Some fool wondered if they could finance it with a loan and pay it back with tolls. Erhard put a quick stop to that. "You would prefer the annoyance of a bridge toll for the rest of your life, which would need to be large enough to support not just the bridge, but a toll taker too?"

When the muttering shifted to arguing about the best way to make sure the special construction tax would be spent for its proper purpose and not padded, and who would do the auditing, he knew it was decided.

Gräfenstuhl

"Hi-ho, hi-ho, it's off to work I go."

"Enjoy yourself, Raimund. Here, I made up some bread and cheese for you to take, and a bottle of filtered and boiled water. It saves the expense of small beer."

"Oh, yes, Jupp, I'm sure to enjoy mucking around in cold mud digging a foundation hole. Matthias, maybe you can write a couple of verses of Raimund at the Bridge to commemorate the occasion."

Matthias laughed. "Well, why not? It was your idea in the first place. I'll see what I can come up with, while we're upstairs doing physical therapy."

****

When Matthias came back from buying a little bread for dinner, the mail was already there, and Jupp had started cooking. One of the letters was from Aunt Grete. The other was from the hospital. There wouldn't be any tales from home in that one. Matthias opened it, dreading what it was likely to say. He called down the stairs, "Raimund, would you come up here? We have another problem."

When he came up, looking a question, Matthias turned the letter toward him. "See for yourself. We're behind in payments, and they want to know when we expect to send them some more. What do you think we can do about that, until we can get some of our copper to market?"

"Ffff. This could really hurt us, if word gets around that we're not paying our bills. Let me talk to my cousin. I think he's run into this kind of thing a couple of times, and might have some answers. I can walk over there in the morning, it's not my turn at the bridge site tomorrow. Is there anything left to do around here in the meantime?"

"Keep house. Write a few personal letters I should have gotten to before now. And after that, see if I can purify common salt by crystallization."

"Salt? What for?"

"Remember the notes we took in the college library? So we can react it with a little of the sulfuric acid we have left over after we extract the zinc, to make some reasonably pure hydrochloric acid. So we can make aqua regia with that and the nitric acid we had to learn how to make on the way to silver nitrate. So we can turn some of the sludge left over from the silver cells into chloroauric acid and then separate that. And if I haven't gotten any of that wrong, and if there aren't practical problems or dangerous reactions and byproducts I'm overlooking, we'll see if we can extract gold. Aunt Grete is asking about it again, and right now we have some time to try it. There isn't much else I can do in the shop, until we get some more raw copper."

****

Matthias heard Raimund scraping the mud off his boots outside, and went to open the door. "Well, what did he say?"

"He's put me in touch with a banking firm in Hamburg that his family uses once in a while. We should be able to get a business loan on his recommendation, to tide us over until the bridge opens and the wagons move again. If we can keep the hospital satisfied, we'll be all right. He's willing to let us have some smelted copper on credit as soon as there's a way to get it here, and the landlord is being patient with everybody."

"That's the letter of recommendation you have there?"

"Yes. You can read it, it's not sealed."

"Fine. Borrowing makes me nervous, but it's probably the lesser of the evils. Let's all sit down after supper and figure out how much we need, for how long."

****

It was Matthias' turn at the bridge site today. He didn't see much that he could take for an engineering example in future years. Even army engineers probably wouldn't be proud of this monstrosity, but at least it had gone up as fast as willing hands could shape timbers and pegs. Instead of piers in the river for it to rest on, it just had wooden posts mortised into wooden feet, and they hadn't even taken the bark off the posts. That was quicker to build than a truss that could span from bank to bank. Well, it would probably last for a year or two, if things didn't get too violent next spring. He kept on sawing planks for the deck. Miserable job. With any luck, the first wagons would cross tomorrow. They'd still be another few days turning augers and driving pegs to hold the planks down.

****

"What? What the devil do you mean, you can't take any loads eastbound?" Raimund was turning red in the face. Matthias had never seen him so angry.

"Just what I said, young fellow. Every run I can make for the next week is spoken for. You could ask the other teamsters who travel this road, but you probably won't get any different answer. If you wanted to get into the first runs after the bridge opened, you should have spoken to me earlier. I wouldn't have charged much more than the usual rate, if you'd come to me early enough."

"Mein Gott! What are we going to do?"

"Well, there isn't too much westbound cargo backed up. If it helps, I could fit you in for that in three or four days."

Jupp called over from the front door, "Let's take that, at least. If we can get some raw copper in here from the smelter, we can at least load up the cells and get running again. Maybe we could borrow a wheelbarrow and take a little of what we have to sell down to Mansfeld."

"Verdammt! If that's all we can do, Matthias and I will do it. The loan payment is already late. We have to do something."

****
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Few days following the death of rats,

Men pass away like falling walls.

—Shih Tao-nan (1792)




The Unholy Trinity: Bacterium, Flea and Rat

In part 1, I discussed how, historically, early modern Europe coped with the plague. The Ring of Fire (RoF) brought physicians, scientists, engineers, books and tools from the year 2000—albeit only what might be found in Mannington, West Virginia—to 1631 Germany. These provide new insights as to how to prevent or even cure the plague, although implementing those methods on a continental scale with the existing infrastructure will be a formidable and time-consuming task.

To achieve effective protection, we have to understand what causes the plague, and how it is transmitted to humans.

The Pathogen

[image: pestilence]Plague is caused by a bacterium, Yersinia pestis. The organism has a dual life cycle, with differences in body temperature causing different genes to activate in insect hosts than in mammalian hosts. (Abbott 5). In hibernating rodents, the reduced body temperatures may inhibit the bacterium's virulence as well as the host's immune response, so the bacterium can "overwinter" in such a host. (46).

To infect humans, just one to ten organisms are needed if entry is by oral, intradermal, subcutaneous or intravenous routes and 100–500 for infection by inhalation. (CIDRAP). It doesn't form spores, and it's sensitive to sunlight and heat (Rollins; Pollitzer2, 99ff), so it survives outside a host for long periods only under special conditions. Viable Yersinia pestis have been obtained sometimes from soil (e.g., contaminated rodent burrows).

Biting Insect Hosts

The principal insect hosts are fleas. Their eggs are laid on the host but fall off, usually dropping into the animal or human's bedding material. They hatch in 2–12 days. The larval stage lasts 1–20 weeks. The larvae eat old skin, hair and other organic matter; they especially enjoy "flea dirt" (adult flea feces) because of its blood content. The larvae spin cocoons and exist as pupae inside for a week to nearly a year.

The adult flea is about 5% of the total flea population. (Fitzgerald 516). The lifespan of the adult flea is dependent on the species and how often it is fed; adult human fleas fed blood daily can live over 500 days, and rat fleas about 100 days. (Pierce 363). A starved Indian rat flea reportedly can survive up to 29 days. (Cipolla/PHMPR 63). Adult fleas can survive on grain debris for three months. (Pollitzer7, 298).

The flea acquires the bacterium as a result of biting an infected host, and transmits it by biting a second host. The human flea (Pulex irritans ) is a poor vector. (Pollitzer7, 294ff). However, there are several species of animal flea in Europe and Asia that if hungry enough will bite humans. (240). For rodent-human transmission, the Indian rat flea (Xenopsylla cheopis ) was the principal villain in the Old World, with the European rat flea (Ceratophyllus fasciatus ) as runner-up. For rat-pet-human transmission, there are the dog flea (Ctenocephalus canis ) and the cat flea (C. felis ). (Pierce 363ff).

[image: flea]Depending on the species, the adult flea may live on the host (as for X. cheopis ), or it may live in nesting material nearby and "dine out" (as for P. irritans ). (Hall 24).

Inside the flea, the plague bacilli multiply, and in some cases form colonies that partially or completely block entry of later blood meals into the midgut. That means that the blood can't be digested, and consequently the flea begins to starve. The good news is it dies after 3–5 days without food. (Abbott 5; Pollitzer7, 288). The bad news is that it becomes a very aggressive biter. It also tries to clear its gastrointestinal tract by regurgitation, which transmits the bacteria (up to 11,000 to 24,000 in one bite) to the next mammalian victim. (Eldridge 393, Fagerlund 98, Abbott 8).

Foregut blockage occurs readily in the Indian rat flea, and rarely in the human flea. (Pollitzer7, 269). In the European rat flea, it occurs perhaps 12–16 days after the flea is infected. However, according to some authorities, the latter is capable of "early phase" (pre-blockage) transmission, as early as one day after infection, at equal efficiency, even if it isn't biting as frequently. (Abbott 5). Others insist that "transmission from unblocked fleas is exceedingly rare." (Perry 51). It's possible that they are important only when making a "mass attack." (Pollitzer7, 270).

Fleas reproduce rapidly. Heloise (178) says that "under good conditions 10 fleas can produce a quarter of a million new fleas within 30 days." The warmer the weather, the less time it takes for a flea to go from egg to adult; 17 days at 89.6oF versus 40 days at 69.8oF. (Vail).

Ticks and lice have been shown to be capable of transmitting plague between various mammals under experimental conditions. (Abbott 27). There is a suspicion that they may play a role in large epidemics.

Mammalian Hosts

Natural Plague Reservoirs

Scientists believe that plague is maintained, between outbreaks, in large colonies of rodents that are infected by but relatively resistant to the disease, such as deer mice and voles in California, or marmots and great gerbils in Asia.. Under circumstances that are poorly understood, but probably include high rodent and flea population densities and territorial overlap with more susceptible rodents, the plague (or more precisely the flea) jumps to a susceptible rodent host such as prairie dogs, ground squirrels, chipmunks and wood rats. (Abbott 38, 44). Even in susceptible hosts, the disease may remain endemic if the flea density is low enough; for prairie dogs, the threshold is supposed to be between 12 and 19 fleas per animal. (43). Unfortunately, we know next-to-nothing about plague "ecology" in seventeenth-century Europe.

In the seventeenth century, the three most important wild animal reservoirs of plague were the ones in the Himalayan foothills of Burma, in the lake region of central Africa, and on the Eurasian steppe. (McNeil 111). There were probably natural foci of plague in Europe, too, but I have not seen these identified. In the modern world, the closest foci are around the Caspian Sea. (WHO).

Rats, Humans, and Pets

While many rodent species are infected by Yersinia pestis, from a human health standpoint the most important rodents are rats. In the seventeenth century, the chief rat vector was the black rat (Rattus rattus). It is aptly called the roof rat (it climbs well) and the ship rat. It has 3–9 litters per year, and 4–8 young per litter. (Hendrickson 84).

In the eighteenth and nineteenth centuries, it was gradually and partially displaced by the brown rat (Rattus norvegicus), a larger and more aggressive rodent with a propensity for burrowing. The latter is dominant in temperate climates and in urban areas. It has 3–7 litters of 8–10 apiece. For both species, an average of 20 young a year are weaned. (Id.)

[image: rats]For every rat you see scurrying about at night, there are probably dozens you don't. In 1901, on a county estate of 2000 acres, about 32,000 rats were killed within five years by the owner's crew, and another 5,000 by the tenants. On a 400 acre farm, when the barn was emptied, over 1400 rats were killed. (Forbush 13).

Both black and brown rats are capable of transmitting plague to humans. (Orent 257). The more infected rats, the greater the risk; in one Indian village, human cases occurred in 3–4% of the houses in which one plague rat was found, and 28% of those where more were found. (Pollitzer9, 133).

With individual exceptions, rats are not resistant; plague is just as much of a calamity for them as it is for us. And so infected fleas will cycle rapidly through the rat population, giving them more reason to jump to us. Urban epidemics were often preceded by numerous rat deaths, sometimes taking the form of "rat falls" (especially in buildings with thatched roofs). (Abbott 32). A plague-infested rat is more likely to come out into the open, and is also more readily killed. (Simpson 363).

Because rats live in association with urban populations (providing opportunities for rat-to-human transmission) they are the most important animal host from an epidemiological standpoint. However, in rural areas, other rodents, such as squirrels, may be significant. Cats, and to a lesser extent, dogs can acquire plague by ingesting rodents. (Perry 53). Cat and dog fleas are poor vectors, but cats and occasionally dogs can develop pneumonic plague and transmit it to humans. (cats, Bagle; dogs, Wang).

Because humans are not the only hosts, widespread vaccination does not create a herd immunity effect. The organism will persist in the animal populations and these can re-infect humans.

There is often a seasonal pattern to plague. In northern Europe, cold weather drives the rats underground, away from humans, and so even if the rats die, their fleas are less likely to find a human host. The fleas also hibernate. Thus, human plague cases become less frequent come winter. Come spring, the flea eggs hatch, the fleas become infected, and the rats venture above ground. (Chase 110, 161).

Transmission

There are two major modes of transmission to humans, by bite from an infected flea, and by inhalation of respiratory droplets from an infected humans.

By bite . For transmission by bite, there are two steps, mammal to flea, and flea to human. The mammal is usually an urban rat, and it need not be alive to be dangerous; a corpse may bear living, hungry fleas.

The volume of blood ingested by the flea is very small (0.03–0.5 microliters) (Perry 51), and the minimum infectious dose for a flea surprisingly large. Hence, to infect the flea, the bacterial level in the mammal's blood (bacteremia) must be extremely high: 100,000,000 organisms per milliliter (ml). (Warrell 385). This level is readily obtainable in rats in the final stage of the disease. (Sebbane Fig2). The flea may thereby imbibe perhaps 5000 organisms. (Pierce 351).

Human-flea-human transmission is uncommon. For a human to transmit an infective dose to an uninfected flea the human must be highly bacteremic, i.e., have primary or secondary septicemia. The incidence of septicemia in humans is low compared to that in rats (Pollitzer7, 296), and even such humans typically don't have more than 10,000 organisms per ml blood. (Pollitzer8, 65). A simple bubonic plague case cannot transmit the disease.

Secondary septicemia was probably more common in early modern Europe than it is today, when bubonic plague is treatable. But by the time it kicked in, the patient was probably isolated.

It is possible for an already infected flea to jump from one human to another, and thus infect more than one individual. However, that's not likely to happen unless the first host is dead.

During the Third Pandemic, the Indian Plague Commission discovered that most bubonic plague patients did not have known contact with a prior case, there usually wasn't more than one case per house, and if there were multiple cases in a house, they were usually simultaneous. If they were successive, it usually was associated with higher rat mortality. (Pollitzer9, 133). The implication is that the transmission was primarily rat-flea-human rather than human-flea-human. (134).

In the early 1900s, it was firmly believed that there was a serious risk of direct transmission of plague to humans from infected fleas on the persons or in the baggage of travelers, or in shipped goods such as grain, cotton, and hides. While that's possible if the trip wasn't too long, it's more likely that such fleas would first cause rat plague. (Pollitzer7, 303).

If a human is bitten by an infected flea, the incubation period is typically 2–6 days. (CDC); there are rare reports of incubation for as long as 14 days. (Cipolla/Cristofano 121).

While dogs are resistant to plague, and probably not bacteremic enough to infect fleas, they may still carry infected fleas; sleeping in the same bed with a dog is reportedly a risk factor. (Weese 204). But being licked by an infected dog wasn't. (Abbott 45).

By inhalation . Pneumonic plague may be transmitted by coughing or sneezing of infective droplets. CDC says that the incubation period for aerial transmission is typically 1–3 days. (CDC). However, Lien-Teh (1926) reported that it was 2–9 days with a norm of 2–6. (FDA 16, 29).

While pneumonic plague is contagious, it is possible to exaggerate the risk. First, "Person-to-person transmission requires face-to-face exposure within 2 meters of a coughing patient." (WHO). Second, there are instances of people living in intimate contact with a pneumonic plague victim without getting sick. In the Manchurian epidemic (1921), there were four contacts living in the same 12x12 foot room as the first victim. Of these, only one contracted the disease. (FDA 17–18).

The last US case of human-to-human transmission of pneumonic plague was in 1925. (CDC). But from 1977–1998, there were 23 cases of cat-associated human plague in the Western US. Please note that this represented only 7.7% of the total 297 cases, so the cat vector is uncommon. They resulted in seventeen cases of bubonic plague, one of primary septicemic plague, and five of primary pneumonic plague. (Gage) The latter resulted from direct exposure to infective droplets.

Marmots are not only capable of direct (marmot-marmot, without fleas) transmission of pneumonic plague, in them the bacterium is pneumotropic—it heads straight for the lungs. In marmot regions of China, 45% of human contacts developed pneumonic plague. (Grent 196).

By ingestion . A human or animal may acquire plague by consuming an infected animal. The bacterium can survive for more than two months in a carcass. (Abbott 45). In the Middle East, humans have experienced pharyngeal plague by eating raw camel meat (20), and in the chaos of the Thirty Years War, it is not difficult to imagine a starving refugee or soldier consuming a rodent. Of 60 plague-infected cats, 75% had hunted. (Weese 204). That said, Simond showed that "it was actually rather difficult to convey plague to rats through feeding them." (Orent 183).

Other routes. In the early-twentieth century, there was much concern that plague bacilli escape from the body in the blood, urine, and feces of septicemic patients (Simpson 213) but it now seems doubtful that these play an important practical role in transmission, unless these materials come in contact with an open wound.

Given what's now known about the survival of the bacterium in the open, it's likely that cases of apparent infection from contact with the clothing of a victim were the result of exposure to infected fleas living in that clothing, rather than the free bacterium. (Pollitzer2, 103). In other words, there's no need to disinfect inanimate objects, only to de-flea them.

There have been reports of humans contracting plague after skinning a rodent, burying plague corpses, or in the case of children, holding "play" funerals for dead rats. (Abbott 29, 44–45; Chase 169; Treasury 147). However, it's likely these too were from flea bites.

There are also rare reports of transmission by being bitten or kissed by a human pneumonic plague patient (Pollitzer9, 163), or bitten or scratched by a cat (Abbott 20) and I suspect that there was contact with infectious sputum.

Survivor Immunity

Those who survive an active infection (as opposed to being fortunate merely not to infected in the first place) probably acquire some resistance—and such individuals were once favored as attendants for later plague sufferers—but re-infection is known to have occurred. (Pollitzer3, 185). Still, the immune response is longer lasting (antibodies detected more than a decade later—Li) than in those receiving vaccines.

Grantville Literature

The literature available in Grantville concerning the plague is mainly limited to the encyclopedias, and what would be in the library of a rural general practitioner (Dr. Adams).

The 1911 Encyclopaedia Britannica (EB11) of course makes no reference to antibiotics, but these are identified in the "modern" (as of the RoF, April 2, 2000) EB.

Dr. Adams probably has basic medical microbiology, pathology, pharamacology and internal medicine books in his library but he probably never saw a case of plague before the RoF.

Don't expect too much of his library; his medical microbiology textbook probably has just a portion of a chapter dedicated to Yersinia; see e.g. http://www.ncbi.nlm.nih.gov/books/NBK7798/#A1608.

Modern Anti-Plague Measures

Overview of Possible Protective Measures

With our modern knowledge of what causes the disease and how it is transmitted, we can logically classify protective measures as follows:

(1) diagnosing the presence of plague in humans or associated animals;

(2) killing rats or at least keeping them away from humans;

(3) killing fleas or at least keeping them away from humans;

(4) isolating humans with plague, especially pneumonic plague, from other humans;

(5) prophylaxis of exposed humans; and

(6) treatment of infected humans (and perhaps pets).

Improved Diagnosis

While swollen lymph nodes are a major indicator of bubonic plague, they can be associated with other diseases, including appendicitis, cellulitis (strep or staph infection), cat-scratch fever, Capnocytophaga canimorsus infection from dog or cat bites, sexually transmitted Lymphogranuloma venereum infection, infectious mononucleosis, cutaneous anthrax, measles, sleeping sickness, toxoplasmosis, certain snake bites, and tularemia. The location and painfulness of the affected node(s), the accompanying symptoms and the rapidity of their onset, and the circumstances (including geography, patient history, and other cases) must all be considered. (CDC; Gibson). However, it is prudent to assume that a febrile patient with buboes has the plague, until proven otherwise by more definitive tests.

Septicemic and pneumonic plague are less distinctive. Primary septicemic plague can be confused with septicemia caused by other bacterial infections. Primary pneumonic plague can be confused with pneumonia caused by other pathogens. The initial differentiation is typically on the basis of plague being more fulminant (rapid and intense) and of plague outbreaks being more explosive. (CIDRAP).

****

In the twentieth century, plague was confirmed by culturing a blood or node sample (not without risk!) and studying any bacteria observed under the microscope. Yersinia pestis is a slow grower; it takes about 48 hours for the colonies to reach 1–2 mm diameter. Growth is faster at 28oC, but incubation at 37oC is needed for expression of the diagnostic F1 antigen. (CDC/BLP).

Perhaps because of its finicky growth characteristics, there have been several instances in the early-twentieth century of cases with negative bacteriological findings that were belatedly recognized as plague. (Simpson 375ff).

Microscopic identification of the bacteria was facilitated by use of various specific stains. The Gram staining procedure (crystal violet, iodine, alcohol or acetone, safranin) leaves gram-positive bacteria purple and gram-negative ones pink; Yersinia pestis bacteria are gram-negative rods.

But many other bacteria are, too. The Wayson stain comprises basic fuchsin, methylene blue, ethanol, phenol and water. The Giemsa stain is methylene blue, eosin and Azure B. The original (1890s) Wright's stain was an alcoholic solution of methylene blue and eosin Y; modern formulations are likely to also contain azure A and thionin. Stained with any of these reagents, Y. pestis often has a bipolar "safety pin" structure. Biochemical tests may also be helpful; Y. pestis is oxidase, urea and indole negative, and catalase positive.

During the San Francisco epidemic, a simple agglutination test was introduced. Blood from a suspect was mixed with the Yersin antiserum (see below) and clumping indicated that the bacteria in the blood were Y. pestis . (Chase 97). In Surat 1994, antibody tests were positive even though bacteriological tests were negative. (Marriott 159).

By 1996 CDC guidelines, plague is reported as "suspected" until supporting lab reports are available. Detection of F1 antigen in a clinical specimen, or of an elevated serum antibody titer to F1 antigen, is considered presumptive of plague. If the elevation is four-fold or greater, or the bacterium is actually isolated from a clinical specification, that's confirmatory. (More recently, phage lysis and DNA hybridization tests have become available.)

While the resident Grantville doctor (Adams) is likely to have books or articles mentioning the F1 test, they are likely to be from a clinician's perspective, and might not even identify F1 as a capsular antigen, let alone provide any specifics as to how to purify or identify it.

Even with modern technology, diagnosis of plague can be belated. There was a case of a community hospital in California failing to recognize primary septicemic plague until day 9. (Margolis).

While not strict proof that a suspect human illness is plague, human plague is more likely if rats in the vicinity are found to be infected. (Pollitzer5, 317).

Identification of Plague Sites

A new victim may have acquired the disease at home, at work, or otherwise (restaurant, tavern, theater, etc.). It's important to determine as quickly as possible which location was the source of the disease, because plague is a "disease of place" (more precisely, of infestation with infected fleas). This can be done, for example, by inspecting the premises for signs of rat infestation and also attempting to trap rats and fleas. (Creel 1891). A possible complication is that a victim may have been moved from the place of infection to fool the authorities.

Improved Isolation

Bubonic and septicemic plague are not themselves contagious. In the premodern period, a practical advantage to isolation of non-pneumonic cases was that even though they weren't contagious in the strict sense, they were probably flea-ridden, and if they weren't, they offered contagious blood meals to any fleas that happened upon them.

However, modern practice would be to treat the patient and "contacts," their clothing, and the suspect premises with insecticide and also to eradicate resident rats, and rat-proof the building, so infection would not recur. Thus, the modern justification for isolation of those suffering from those ailments is that they could, at any time, develop secondary pneumonic plague—which is contagious. In any event, isolation need not be longer than the length of time that the patients remain in an infective state.

For bubonic plague cases, isolation is likely to be for two to three days after commencing antibiotic treatment, and the hospital might additionally insist on it continuing until clinical improvement (e.g., fever reduction) is seen.

Those with confirmed pneumonic plague remain in isolation under respiratory droplet precautions (caregivers wear gowns, gloves, eye protection, and surgical masks) until all lab cultures are negative. In addition, close contacts that refuse prophylaxis are quarantined for seven days. Isolation, by the way, is strict; in Surat 1994, the militia had orders to shoot-to-kill escaping patients, (Marriott 51); the escapees were called "living bombs." (106).

Improved Quarantine

The shutting in of whole households is a bad idea. It's important to separate those who are isolated because they actually have the disease from those who are quarantined because they are "contacts" or otherwise "suspect." Otherwise, the latter are put at greater risk. Such separation proved productive in 1900 Honolulu. (Mohr 162).

As noted earlier, even if the victim is not strictly contagious, it's likely that infected fleas are present and if given the opportunity, will transmit the disease to other members of the household. We thus must either remove the contacts to a safe location (while making sure that the fleas are not transported with them) or eliminate the fleas on the spot. In general, the latter is preferred (forced relocation is quite unpopular), but if the household is heavily infested, a temporary relocation may be in order. (Pollitzer 530).

We now know that the traditional quarantine period was far longer than necessary; it greatly exceeds the bacterium's incubation period. Of course, the incubation period itself isn't fixed; there's a range, and one may be conservative and pick a quarantine period that exceeds the longest reported an incubation period, or a somewhat shorter one that has less impact on commerce (and is less likely to be flouted by those who find quarantine oppressive).

EB11/Plague refers to the Venice convention of 1897, under which ships were considered infected if there had been a fresh case within the last twelve days. More particularly, it classified ships as being healthy (left infected port at least ten days before yet had no cases of plague on board), suspect (had cases, but not within the last twelve days) or infected. Crew and passengers from healthy ships were just placed under surveillance for ten days (they could go about their business, but doctors checked up on them). Those from suspect ships were treated the same way, but the ship was disinfected. Only those from infected ships were quarantined, for up to ten days. (Simpson 355). The 1903 convention reduced the quarantine to five days and required that all rats on an infected vessel be destroyed. (358).

A further problem with down-time practice is that the quarantined persons were in contact with each other. Imagine that someone who was on the ninth day of quarantine (thus, unlikely to be infected) is brought into contact with a new arrival. If the new arrival is infected, and is coughing, or there are fleas present, the bacterium could be transferred to the earlier suspect.

It's probably too much to expect "suspects" to be quarantined in individual partitions but one can at least provide a multiroom facility such that all "suspects" in a particular room entered quarantine on the same day.

[image: quarantine]As in early modern Europe, a cordon sanitaire around a plague district proved beneficial as a stopgap in circa 1900 Honolulu and San Francisco. However, since such districts are likely to have concentrations of the poor, and thus perhaps of particular ethnic, racial or religious groups, it may be difficult to say where good public health practice ends and discrimination begins. It was not unusual for quarantine borders to skirt buildings owned by privileged citizens, or for the border to be more porous where they were concerned. (Chase 68). Also, con men claimed to be able to raise the restriction for a suitable price. (69).

Also as in the past, the use of certificates of health to control movement encouraged the desperate to obtain clean certificates by bribery or forgery (68), and the appointment of citizens to monitor their fellows' health resulted in abuse. In 1900 Honolulu, both members of the Citizens' Sanitary Commission and quarantine camp guards were accused of theft, sexual harassment and attempted rape. (Mohr 115ff).

Disinfection

The bacterial cause of plague was discovered in 1894, but the role of fleas was not accepted by the scientific community until 1907. In the Third Pandemic, a variety of chemical disinfectants were used. For example, EB11/Plague suggests disinfection of victims' premises with "corrosive sublimate" (mercuric chloride) or sulphuric acid. Carbolic acid and chlorinated lime were used during the SF epidemic. (Chase 125). However, it is likely that these disinfectants' purpose was to kill "free" bacteria, and any effect on infected fleas was purely serendipitous. In 1914, Creel (1901–2) declared the use of germicides "a waste of time."

It's difficult to predict whether some down-timers will take the advice of EB11 even though it's dubious given what more modern medical books say about plague transmission.

Condemnation and Destruction of Buildings

[image: buildings carrying infection destroyed]If plague cases continued to occur in a building that had been "disinfected," the city might order the building condemned and destroyed. In San Francisco's Chinatown, porch and balcony additions were often condemned as unsanitary (and indeed they probably offered harborage to rats) and demolished. Unfortunately, the scrap wood was valuable as firewood and the indigent collected the wood for sale or personal use and subsequently contracted plague. Hence, the authorities had the debris treated with powdered lime. (Chase 126ff).

In 1899 Honolulu, this was taken a step further; if a plague case arose in a wooden home, the household would be relocated to quarantine quarters, their belongings would be disinfected if possible, and burnt otherwise, and the home (and possibly also adjacent wooden structures) burnt. (Mohr 88, 90). Places of business were handled similarly. (176, 201).

As plague cases increase, there will be demand to define a "plague site" more broadly, and thus to incinerate blocks or even districts instead of individual buildings. (Mohr 122).

But incineration is a dangerous solution, as the conditions that make a district favorable to rats also are unfavorable to controlled incineration. In Honolulu, the Chinese consul warned that in Chinatown, the buildings stood so close together that it would be difficult to burn them separately, and he advised tearing them down first and just burning the rubble. (Mohr 149).

[image: fire]Nonetheless, on Jan. 20, 1900, Honolulu firemen began a controlled burn of "block 15." The wind shifted and they lost control of the blaze. The result was the loss of one-fifth of the city's buildings, and the displacement of one-eighth of the population. (Mohr 4, 125ff).

Despite this tragedy, burning continued to be a major tool in the plague-fighting arsenal; Kahului's small Chinatown was incinerated. (Mohr 172). International observers were impressed by the Hawaiian success, and fire was used at Kobe 1901, Mazatlan 1903, and Manchuria 1910. (199ff).

There was also the issue of what to do with the plague site. In Bombay, the British "plowed the ground . . . , soaked the soil with petroleum, burned them, and kept the site isolated for a year." In Honolulu, soil samples were taken and, if the site were free of the plague bacterium, it could be rebuilt. (186).

Incineration, of course, increased the cost to the affected household, and this as well as fear of relocation in turn increased reluctance to report suspicious illnesses to the authorities, and indeed led to bodies being found in "improbable locations." (162). Since the fires were deliberately set by the city, the insurance companies refused coverage; all claims had to be directed to the government. (182). Recovery was typically half the face value of the claim, even with federal assistance. (191).

It's uncertain whether incineration by itself had any effect on rats (and fleas) in burrows beneath the burnt building, and even above-ground rats were probably scattered rather than killed unless the site was first surrounded by a guarded "stockade." To deal with the subterranean vermin, the site would have to be dug up after burning and treated with rodenticide and insecticide. (Creel 1903).

Better control methods were developed later in the twentieth century and by 1952, burning down plague-infected houses was considered a "barbaric practice." (Pollitzer 529).

Rat and Flea Control

It is important to prevent, as much as possible, the exposure of humans to flea ridden rats in the first place.

However, public health experts have changed their mind as to how to proceed. In the early 1900s, Bishopp taught that while "the elimination of all fleas is desirable," "the prime move should be against the rats which act as hosts for both the plague bacillus and the fleas that carry it." This move, he thought, should involve both rat killing and rat-proofing. He recognized that this would involve exposure to the fleas, but suggested that the workers could take precautions against flea bites. (Pierce 367–8). In 1907, US Public Health surgeon Rupert Blue declared, "if we destroy the host [the rat] there is no longer danger of infecting the parasite [the flea]." (Treasury 146).

Modern thinking is that it is a grave error to attempt to kill the rats without previously or simultaneously killing their fleas. Fleas will leave a dying rat and seek out a new host, which might be a human or a pet. (Webber; Acha 215; Beran 108; Abbott 47). Lisbon reported that in the absence of plague, only one of 246 fleas caught on men was a rat flea, but of the 30 fleas found on men in a boarding-house during a plague, 14 were rat fleas. (McFarland 592).

Considering how much controversy there was over this issue in the twentieth century, I suspect that some down-timers, even if they accept the Grantville teaching of the rat-flea connection, will insist on dealing with the rats first. Perhaps making an outbreak worse rather than better.

Rat Monitoring

In early-twentieth century San Francisco, dead rats were routinely examined for signs of plague. A single trained bacteriologist with proper facilities can examine up to 100–150 rats/day. (Simpson 363). The corpse was immersed in a killing solution to kill off fleas and then dissected. Plague rats often exhibit buboes, and another indication is the appearance of the subcutaneous blood vessels. (Treasury 32ff). This monitoring was important, as in Manila it was found that when the level of infection reached 2%, transmission to humans reached epidemic proportions. (Chase 168).

It was important to keep track of where the rats were found. In Hong Kong 1894, it was recognized that "the presence of plague-infected rats in a house or locality meant, sooner or later, if immediate measures of precaution were not taken, cases of plague." (Simpson 216).

Care must be taken, in collecting dead rats, not to contract plague. In 1901 Hong Kong, 30% of the collectors died of the disease. (217). The key is flea control. In Madagascar 1995, a three-chamber trap was used. The rodenticide-poisoned bait was in the central chamber, and the end chambers, through which the rat had to pass, were charged with insecticide. Thus, the fleas were killed before the rat. (Marriott 182).

Reducing Flea Transmission to Humans

To bite you, the flea must reach you. There are basically two approaches to preventing this; interpose a barrier between the fleas and our bodies, or trap or kill the fleas beforehand by mechanical or chemical means.

A flea can jump up to 13 inches horizontally and 8 inches vertically. (Pierce 369; Pollitzer7, 302). We are stationary targets when we are asleep, so it's important to secure beds from attack. The bed should be elevated more than eight inches off the floor, and the bedding should not hang down. The legs may be placed in pans of water, and ideally these are covered with a film of kerosene. Flypaper may also be placed on floor around the bed, in strips at least thirteen inches wide. (Bishopp/FB683 13). Of course, this presupposes that the fleas aren't already living in the bedding or on the sleeper.

Fleas may be manually removed from a person or animal with a flea comb. The fine-toothed comb for removing head lice dates back to the Neolithic. (liceworld.com). This is definitely down-time tech, my only concern is that the best time to remove fleas is before they get infected with plague.

Mechanical Trapping and Killing of Fleas

A popular flea trap involves a candle at the center of a bowl of soap water. The fleas are attracted to the heat; they jump and end up in the water; the soap is to reduce the surface tension and help trap them there. (Klein 43; Bishopp 29). Instead of water, one can use paper covered with a sticky substance.

In February 1994, Popular Science (46) described a flea trap that used an intermittent green-yellow light as a lure; the theory was that the flies would think that the interruption of the light was because a person was passing by and would jump at the presumed shadow. I suppose that the effect could be substantially duplicated by down-timers with a candle, colored glass and a wind-up clockwork shutter, but I doubt the incremental advantage would warrant the cost.

Both humans and animals have been used as portable flea traps. In the early-twentieth century, a Cornell University building "was cleared of fleas by having the janitor, with legs wrapped in fly paper, walk back and forth in the infested rooms." (Bishopp 28). The Indian Plague Commission used guinea pigs as flea collectors (29), although I think the motivation was sampling rather than control. In San Francisco, they were used by sanitation workers to reduce the flea population before they entered a plague house. (Chase 183). These "furry flea magnets" would be even more useful if they were treated with insecticide first.

Flea traps are effective in detecting the presence of fleas, but their effectiveness for control has been disputed (Vail). I suspect that they are more useful for disposing of "scouts" than for eradicating an established infestation.

It has long been recognized that vacuum cleaners collect fleas (Heloise 129). Vacuuming removed 15–27% of larvae and 32–59% of eggs introduced into a carpet. Pupae weren't affected, as their cocoons were bound to the carpet. (Byron). Recently, it was discovered that vacuumed fleas are actually killed, possibly because the vacuum brushes wear away the cuticle (which keeps the fleas from drying up). (Hink).

The first vacuum cleaners (1860s) used a bellows to create the vacuum. Ideally, pushing the vacuum cleaner across the floor would cause the bellows to open and close. (In the McGaffey "Whirlwind," you had to turn a crank as you pushed.) A gasoline-powered vacuum cleaner was patented in 1899 and an electric vacuum cleaner in 1908.

Food-grade (natural) diatomaceous earth can be used to kill fleas; the silica shards degrade the flea cuticles. However it's effective only when dry. (Kern 3).

If just adult fleas were present, then storing contaminated goods in a insect-tight box for a week would be sufficient for them to starve and die. But if there are eggs or larvae present, you're out of luck, as they can dine on the textile fibers.

Flea Repellents and Insecticides

Strictly speaking, a repellent repels but doesn't necessarily kill, and an insecticide kills, but doesn't necessarily repel.

These compounds may be applied to people's skin, clothing, and bedding, and to the fur of pets such as cats and dogs.

Rats may be used to deliver insecticides to places where fleas linger that humans can't access directly. Thus, if rat runs are discovered, these are dusted with insecticide (that isn't also a rodenticide). The rats pick it up on their fur, and carry it into their nests. If the access tunnel to a rat burrow is found, then the insecticide can be blown in. (Webber 252).

The modern EB/flea indicates that adult fleas on infested animals may be killed with pyrethrum, rotenone, malathion and methoxychlor, and flea larvae and pupae, away from the host, with dieldrin, lindane and malathion. Benzyl benzoate, phthalate compounds and diethyltoluamide are identified as repellents. The essay doesn't mention DDT, no doubt because its use was restricted in 1972. There are many cat and dog owners in Grantville, and they may own samples of additional insecticides.

DDT (dichloryl diphenyl trichloroethane) is both insecticide and repellent. NTL, the USE delegation to England brought with it "several pounds of the DDT which the fledgling American chemical industry was starting to produce." (Flint, 1633 , Chap. 21), and it was used specifically as a preventative against plague. There aren't a lot of date cues as to when the delegation left home (Eric's motto is "vague is good"); John Bogan's proposed timeline has the delegation departing in June, 1633.

Historically, the first large-scale use of DDT was in WW II, to control lice-borne typhus. A powder with 10% DDT was applied to "to the patient, his clothing and bedding." Over 1,300,00 Neapolitans were treated in the first month and civilian cases were halved after the first week. (Bate).

Ultimately, DDT was delisted because of its environmental effects (documented in Carson's Silent Spring), but it is still used occasionally under emergency exemptions: "In January 1979, DDT was used to suppress flea vectors of murine typhus in Louisiana.[26] As late as June 1979, the California Department of Health Services was permitted to use DDT to suppress flea vectors of bubonic plague.[27]" (Bate).

DDT can be sprayed as either a dry powder or as a solution, and wherever "a DDT residue will be left in places where [the fleas] develop, feed, seek shelter or will crawl over the deposit in the course of their normal activities." The residue is effective for several months, sometimes a year or more. (Henderson).

Malathion (2-(dimethoxyphosphinothioylthio) butanedioic acid diethyl ester) is presently the most commonly used insecticide in the United States, and it does kill fleas.

Carbaryl (1-naphthyl methylcarbamate) was first used in 1976 and is the third most used insecticide in the United States.

DEET (N,N-diethyl-meta toluamide) (CCD 299) was first synthesized in 1954. (Eldridge 572). It's just an insect repellent, activating an olfactory receptor.

Icaridin (Picaridin) was not used as an insect repellent until 2001, which was after RoF.

Benzyl benzoate was adopted at the end of WW II as a standard clothing repellent, as it was shown to be effective through at least two soap-and-water washings. It's the simplest chemical of the repellents known to me, and over 90% effective against fleas, but it was "poorly accepted by military personnel" because of its disagreeable odor and tendency to irritate the skin. (GPO 511).

Hexachlorophene (Lindane) is an insecticide and antiseptic, and kills more quickly than DDT, but its period of effectiveness is shorter. (Pollitzer 522). It's quite neurotoxic and also causes contact dermatitis. (EPA 204). I would avoid it.

I have documented the existence in chemistry books reasonably believed to be in Grantville (Condensed Chemical Dictionary, Merck Index, Morrison & Boyd's Organic Chemistry) of guidance for the synthesis of DDT, malathion, carbaryl, DEET, benzyl benzoate and hexachlorophene.

Pyrethrins are natural insecticides of botanical origin. The species producing the most potent insecticide is the Dalmatian chrysanthemum (Tanacetum cinerariifolium , syn. C. cinerariifolium ) and the big question is, would it have been in Grantville, in a garden or indoors, at the time of the RoF?

If not, we would need to find it in nature. Matsuo (3) says that it is native to Dalmatia, that the insecticidal properties of its flowerhead extract (pyrethrum) were known locally as early as 1694, and that these properties were scientifically verified around 1840. But according to Casida (3), it was a variety developed in Dalmatia in the nineteenth century. Neither Matuo nor Casida cite sources. The first scientific description of the species was in 1847. (Grdisa)

I am inclined to believe that it was indeed native to Dalmatia, since Dalmatia was hardly a plant breeding center. But that still begs the question of what was its native host range in the 1630s. Once the pyrethrum powder became a commercial product (1850s), it would have been planted in places it didn't grow originally. However, it presently grows in the wild in "in southern parts of Istria (Premantura), Kvarner islands (Krk, Cres, Lošinj), mountains Velebit and Biokovo, and along Dalmatian coastal region and its islands (Brač Korčula Dugi Otok Mljet Vis Hvar and Pašman) (Grdisa).

Within Europe, it can also be grown in France, Italy, Spain and Switzerland. The first plantings in Japan were reportedly of German origin. (Matsuo). "Commercial cultivation of the Dalmatian Chrysanthemum is done at altitudes between 1600 and 3000 meters because pyrethrin concentrations increase with altitude, whereas flower production diminishes at altitudes below 1600 meters. Ideal growing conditions are a semi-arid climate with cool winters, ca. 1200 mm rainfall and a two- to three-month dry season. They tolerate temperatures as low as -12oC." (EAP).

In the early-twentieth century, yields were perhaps 500–600 pounds dried flowers per acre. (Wardle). With modern cultivars, "Around 250 kg of dried flowers are produced per hectare during the first year, increasing to 1000–1200 kg per hectare in the second and third year. After third year yield declines." (Grdisa).

The active agents are cinerin I and II, and pyrethrin I and II; the structures appear in the Merck Index, but without synthetic guidance. They are rapidly inactivated by air.

Other chrysanthemums used to make insecticidal extracts include T. marshalli , carneum, coccineum (roseum ), and coronarium , the latter two allegedly used in Persia in ancient times (Panda 1), but their levels of the active agents are much lower than for the Dalmatian species. One or more of these were used in the "Persian insect powder" sold in the early-nineteenth century, but replaced by the Dalmatian extract. EB11/Pyrethrum says that roseum is found in the Caucasus and blooms in May and June.

Pyrethroids are synthetic analogues of the natural pyrethrins. The goal has been to increase potency, selectivity and stability. I think they are too complicated to be reasonable synthetic targets for the NTL 1630s.

Rotenone is a fairly complex chemical that was isolated in 1895 from a plant (Lonchocarpus utilis) of French Guiana—the natives used a crude extract as a fish poison. In canon, there is a USE colony in Suriname (Dutch Guiana) and there's a reasonably good chance that a similar plant is available there.

Sodium fluoride is able to kill flea larvae (Pollitzer 525) and may be useful in combination with agents that specifically target the adults.

Methoxychlor is a symmetric aromatic compound that is no harder to synthesize than DDT and indeed was introduced in 1948 as a DDT substitute. The "modern" EB portrayed it as "greener" than DDT but EPA banned it in 2002.

Chlordane is another organochlorine, and has proven effective against DDT-resistant fleas (Pollitzer 523), but it's probably too complex chemically to be synthesized within the first decade NTL and it was banned by EPA in 1988.

Sulfur is already available in the 1630s, and it can be used to repel some insects. Unfortunately, the rotten egg smell (from oxidation) is pretty good at repelling people too. Moreover, despite folk claims on its behalf, it's apparently ineffective for flea control. (Miller 286; Halliwell). But don't confuse dry sulfur with the fumigant sulfur dioxide!

Insect growth regulators (lufenuron, methoprene, pyriproxyfen) only affect immature fleas and are likely to be too complex chemically to be available in the NTL 1630s.

Boric acid is available from the Maremma of Italy. Boric acid will kill flea larvae that ingest it, but has no effect against adult fleas. (Vail).

Kerosene-water emulsions were used in early-twentieth century China to kill fleas. (Treasury 233), and in 1914 Creel (1901) suggested using them to wash the walls, floors and ceilings after a building was fumigated. Vedder (108) suggests sprinkling a floor with kerosene, and smearing posts with crude oil, to kill the flea larvae. Note that kerosene can be made from coal tar, and coal is available in England, France and Germany.

Flea repellent claims have been made for various botanical products (bayberry, pennyroyal, eucalyptus, rosemary, citronella) as leaves or oil extracts, without any documentation of effectiveness. (Vail)

Creel argued in 1910 that "measures intended for the destruction of fleas are . . . of relatively small value," urging that rat-proofing is more effective as an anti-plague measure. (Treasury 170). I disagree . . . .

Rat Control

Rat control—whether in the form of rat-proofing or extermination—is complicated by seventeenth-century building methods. London featured many "large blocks of interconnected houses built from the debris of older buildings." (Hall 64). These can be processed effectively only on a block by block basis. Even in the case of new construction, the buildings often shared side walls. (67).

In Manila 1905, the authorities began rat control by mapping the sites at which plague-infested rats had been found. They then fanned out from there, establishing the furthest points away at which such rats could still be found. The rat-catching force was concentrated along the borders of these plague rat regions, and moved inward. They were followed by the rat-proofers. Once all regions were processed, the city was divided into a grid and rats were caught for testing each week at each point on the grid, so any new occurrences could be detected and controlled. By 1906, there was no longer plague among human beings, and by 1907, it had also been eliminated from the rats. (Treasury 205ff).

Since the rats might be infected, they must be handled with care (and insecticide). In 1900 Honolulu, the winner of a rat-catching contest came down with plague. (Mohr 164). Subsequently, the public health officers warned citizens to use shovels to dispose of their trophies. (Mohr 167).

Rat-Proofing

There would be good public health and economic reasons to control rat populations even if they didn't act as plague vectors. Hence we want to make our towns less desirable places for them to live and breed, by reducing rodent habitat (hiding and nesting places) and barricading them from potential food supplies and human workplaces and habitations.

This isn't easy. They can squeeze through "a hole no larger than a quarter dollar," jump upward two feet (three with a running start) and four feet horizontally (more if jumping from a height), and climb a vertical wall if they can find a claw hold or brace their backs (say, at an inside corner). They can survive a five-story fall and tread water for three days. (Hendrickson 87).

Where do we start? Considering how the black rats spread from place to place, one possibility is the waterfront. That means rat-proofing the ships (by fumigation) and the wharfs (by rat-resistant construction). (Treasury 177).

Ships . A ship can harbor an amazing number of rats. In San Francisco, a 260-ton lumber-carrier was fumigated, and 310 dead rats were collected. A grain-carrying vessel yielded 1700 rats. (208).

We also must address the avenues by which rats get off ships. Early-twentieth century authorities required that ships be fended off six feet from the dock, gang planks raised at night, and mooring lines equipped with "rat funnels." Hurdy recommended that these funnels be of heavy galvanized iron, with a 3 inch diameter spout and increasing to at least 36 inches diameter at the other end.

Of course, the rats may get a free ride to shore if they are hiding in the cargo. Fumigating vessels with cargo is more complicated than fumigating an empty ship, as you must avoid damaging the cargo or starting a fire. (Treasury 212ff). There is the option of transporting the cargo to an off-ship fumigation chamber.

Rail cars . Rail cars and freight yards likewise can offer food and shelter to rats.

Buildings . Rat-proofing buildings isn't easy; one must worry about the floor, walls, ceiling, doors, windows, air or light shafts, water and sewage pipes, and wiring entry points. The rats only need to find one point of ingress.

The most important buildings to rat-proof are those that contain large amounts of food. Creel says, "the food depots . . . in order of importance are stables, meat markets, bakeries, restaurants, groceries, warehouses and private dwellings." (Treasury 174). However, a building should be given higher priority if it is known to be a plague source. And then, having processed that building, attention should be given to other buildings on the same block.

In terms of rat-proofing buildings, there are two basic approaches. During the San Francisco outbreak, a Missouri farmers' method of keeping rats out of corn bins was used to protect the cottages at a quarantine camp; the cottages were "mounted on stilts eighteen inches off the ground." (Chase 183). This is called "rat-proofing by elevation"; the eighteen-inch clearance provides room for their natural enemies (cats and dogs) to hunt them.

This is a pre-RoF technique. The Norwegian Folk Museum in Oslo has a circa 1300 "loft" storehouse from Telemark (building 133). This storehouse was mounted on stilts of a special design. On top of each wood column, a split-log is placed, turned so the flat side was down—the combination looks in profile like a mushroom. The goal was to create an overhang that prevented rats from climbing up the column into the building.

The second approach is to use walls and flooring that are made of a material the rats can't gnaw through quickly, e.g., concrete or stone. (Treasury 161, 176). Note that a rat can chew through four-inch-thick concrete and half-inch-thick metal (rat-patrol.org). It may be helpful to embed a wire mesh in the concrete.

I fear that this structural rat-proofing will be very expensive in the NTL 1630s. Stone ice houses, for example, were much more expensive than the wood ones introduced in the nineteenth century. Concrete, in the OTL 1630s, was a forgotten material (despite the Romans), and it will take time for concrete technology to diffuse out of Grantville. Steel, while known, was even more expensive than stone.

Unfortunately, the places where the rats are most likely to congregate are the neighborhoods that can least afford sanitation measures. In Newcastle, the plague outbreak occurred first in Sandhill, the poor quayside area.

In twentieth-century America, rat-proofing was required by municipal ordinance, i.e., the cost was imposed on the property owner. If that's done in the NTL 1630s, there will probably be a lot of resistance. Public perception of success will help overcome that resistance, but bear in mind that substantial results won't be seen until rat-proofing is the norm. There may be an advantage for the central government to offer financial incentives to the first towns (preferably smaller ones) to rat-proof, and progressively reduce the incentives as the proof of success mounts. Ultimately, of course, the towns will punish those who fail to rat-proof, rather than pay those who do.

Creel (1896) suggests that rat-proofing measures be urged "in the early days of an epidemic, when every suggestion of the sanitary authorities is eagerly supported by the community." But it would be better to introduce them before the first case of plague.

Some rat-proofing measures fall short of wholesale rebuilding of structures. In stables, one may require metal-lined feed bins. For residential kitchens, one can similarly provide rat-proof containers. Sanitary garbage cans (metal with tight covers) would be helpful, and of course the garbage must be removed frequently. (Treasury).

Rat Extermination

Rats may be exterminated using rodenticides, rat pathogens, traps, or natural predators. Professional rat catchers existed before the RoF (the first appearance of the name "Pied Piper" was in a book published in 1605), and they employed all three methods. Less directly, one should cut off their food supply, destroy their existing nests, and prevent new nests from being established.

Extermination, by itself, is not an effective control technique. When a substantial number of rats are killed, the survivors become more wary of traps and hunters, and also they face less competition for the available food. The decrease in rat population is temporary. (Creel 1896).

Rodenticides. Fumigants kill by inhalation. Since they are often effective against fleas as well as rats, we discuss them in a separate section. Here, we consider rodenticides that kill by ingestion or skin contact.

Chronic (slow-killing) poisons have the advantage that the survivors are less likely to learn to avoid the bait. The bait is first left without the poison and once it is taken the poison is added. The preferred chronic poisons are anticoagulants like warfarin, bromadiolone, and diphenadione. Unfortunately, their chemical structures are complicated enough that I doubt that they will come into play in the NTL 1630.

A pioneer method that supposedly killed rats was to feed them flour laced with plaster of Paris; this supposedly formed "enteroliths" that killed them (Creel 1894). This bit of folklore was tested in 1990 and no rats died after two weeks of this diet. (Meade).

So that leaves the acute poisons. The poisons used in the early-twentieth century were arsenic, white phosphorus (OTL 1667)and strychnine (it comes from the seeds of an Indian tree, and reached Europe in OTL late 1700s) (Creel 1894). Arsenic (trioxide), sold as "ratsbane" in the 1500s, is relatively cheap and slow acting (so the poisoned rats die in their burrows, away from humans); Pollitzer prefers it to phosphorus. Strychnine is only poorly accepted by rats. (Pollitzer 463ff).

The bulbs of an onion-like Mediterranean plant (red squill, Urginea maritima ) contain scilliroside, a potent rodenticide, and extracts have been used against mice at least as early as the thirteenth century. It is one of the safest rat poisons because it causes humans and pets to vomit (rats can't vomit!). The principal problem is batch-to-batch variation in potency, so each batch should be tested for adequate potency (say, LD50 of 500–600 mg/kg vs. rats). (Pollitzer 407ff; Verbiscar).

The metal phosphides are probably the most popular nowadays. When digested, they generate phosphine gas. Zinc phosphide will probably be the easiest one to produce and it's more potent then either arsenic or red squill extract.

Rat pathogens . EB11/Plague makes reference to the Danysz virus but provides no particulars as to where it came from or how effective it was. It turns out that it is not actually a virus at all, but rather a bacterium. I have seen it identified as Bacillus typhimurium (Chase 136) or asBacillus enteritidis (Besson 444). While the San Franciscan public health officers thought it effective (Chase 136), Rosenau determined that it is only fatal to rats if eaten in large amounts; in smaller doses it renders the rat immune. (Treasury 181ff). Moreover, evidence has mounted that it causes gastroenteritis in humans. (Pollitzer 496).

Traps . Human ingenuity has come up with a variety of traps, baited or otherwise. Traps may imprison, immobilize or kill the rodent. The imprisoning (cage) traps may either drop down on the vermin or permit entry through a trap door that shuts when triggered. The immobilizing traps may have glue boards or steel jaws. The killing traps may have a spring-loaded wire (snap) to break the animal's back, or they may be barrel traps with tipping tops to drown it. (Treasury 154ff; Pollitzer 460). Rats are clever, and will learn to ignore traps, or to snatch the bait without getting caught. Estimates of the number of traps one person can handle vary from 70 (Creel 1893) to 200. (Pollitzer 462).

Natural Predators . Webber says that "a well-trained cat can be most efficient"—I will ignore the question of precisely how one trains a cat—but some older sources are not fond of felines. Creel (1895) declares they are all of "doubtful value" and can carry infected fleas to their owners. Rucker warns that the ordinary cat won't attack a large rat, and favors dogs, especially terriers, as ratters. (Treasury 159). But bear in mind that Rucker was writing in 1910, when the large brown rat occupied the city. In the seventeenth century, the cats have the opportunity to pursue the black rat, a smaller prey. (167).

In the countryside, there are lots of predators: weasels, ferrets, minks, badgers, skunks, hawks, and owls. However, farmers don't give them much encouragement, and in fact we're lucky if there aren't bounties for killing them.

Professional urban ratcatchers have been known to use ferrets, and sometimes they are trained to work with dogs. (Treasury 168). A Middlesex ratcatcher with two ferrets killed 250 rats in one barn in a day's work. (Forbush 13).

Incentivization . In some places and times, bounties have been paid for each rat killed. Human nature being what it is, people abused the bounty system. A 1907 Danish law punished "any person who preserves or breeds rats, or imports rats from abroad, in order to obtain premiums . . . ."

Fumigants

Fumigation has the advantage that it can combat rats and fleas simultaneously. A fumigant is a substance which, under expected temperature and pressure conditions, can be produced in the form of a gas at a fatal concentration for a target harmful organism. Fumigants kill by inhalation; at least partially by asphyxiation (displacement of oxygen), and in most cases by a direct toxic mechanism, too. Thus, DDT, which requires direct physical contact between the flea and the DDT residue to act, is not a fumigant.

Generally speaking, fumigants are not insect-specific, they kill mammals, too. That means they will kill rats. It also means that they will kill unwary humans.

In terms of use, it's important to recognize whether the gas is flammable (F) or non-flammable (NF), and whether it's heavier (HTA) or lighter (LTA) than air. HTA gases sink and diffuse slowly; LTA gases rise and diffuse rapidly. Fumigants which boil at above room temperature (HB) have the advantage that they can be handled as liquids, whereas low boiling (LB) fumigants must be stored and transported under pressure and/or refrigeration.

With regard to all of the fumigants described below, Grantville literature is unlikely to go beyond identifying the chemical as a fumigant; effective concentrations/durations will have to be determined by experiment.

Sulfur dioxide (NF, HTA, boils -10°C) is the earliest known fumigant, obtained by burning sulfur. Odysseus orders, "Bring sulfur, old nurse, that cleanses all pollution, and bring me fire, that I may purify the house with sulfur . . . " Sulfur was specifically used as a plague disinfectant in 1720 Marseilles (Byrne 121), without of course any concept that it might help by killing rats or fleas.

In 1914, it was virtually the sole ship fumigant in use at American ports and even in 1932 it was used 6.5% of the time in the continental US and 89% in the Philippines. (Williams). Even after hydrogen cyanide displaced it at major ports, it remained in use at those with occasional needs for fumigation, because the fumigation crews didn't require the same stringency of training. Sulfur dioxide has the advantage that it can be smelled at concentrations much lower than those that are dangerous to humans. (Pollitzer 505).

Sulfur dioxide will kill plenty of rats, but the smell alerts them to danger, and there are many places for them to hide where air circulation is poor—in coal bunkers, dunnage, pipes and bilges, and behind sheathing. The steamship Innamincka was fumigated five times over a two-week period, each time killing more rats. (Grubbs 1267).

If water (perhaps as steam) is present, sulfur dioxide will react to form sulfurous acid, which is a parasiticide and germicide. (Wardle 156).

There are several different methods of generating sulfur dioxide. (Rosenau 1139ff). The simplest is to burn sulfur inside an iron pot at the fumigation site. A chemist can calculate the theoretical amount needed for complete combustion in air, but the practical rule is that one pound produces 1% gas when burnt in 1000 cubic feet air. Maximum theoretical concentration is 5%, but 4% more typical.

For building fumigation, some authorities recommended sulfur burnt to yield 4% concentration for 10–12 hours. (Bishopp 27; Creel 1901) There would probably be a separate sulfur pot for each room of the building. For ship fumigation, the standard exposure was with 3% gas for five hours. (Treasury 212).

Sulfur may be burned in a furnace (perhaps 1800°F), with induced draft. Sulfur trioxide, visible as white fumes, is also produced. The sulfur oxides are drawn through water-cooled tubes into a blower. By displacement of air it is possible to achieve higher concentrations of sulfur dioxide in the fumigated compartments. The Clayton furnace was once popular for fumigation of large vessels.

Sulfur dioxide may be liquefied by compression (to four atmospheres) or cooling (to -18°C) and then transported to the fumigation site in pressurized or refrigerated tanks. Liquid sulfur dioxide can be vaporized without risk of fire. Two pounds of sulfur dioxide correspond to one pound dry sulfur, and in 1917 the liquid cost ten times as much as sulfur.

Sulfur dioxide is quite toxic to insects but unfortunately "has a deleterious effect on grain and flour and is highly corrosive to metals." (FAO). There are authorities who complain of its lack of "disinfectant" (germicidal) action (Simpson 390) by the older sulfur fumigation methods, but contrary to early-twentieth century belief, contact with surfaces bearing the free bacterium don't play an important role in transmission to humans.

Carbon monoxide is generated by the incomplete combustion of carbon. On steamships, funnel gas (a mixture of carbon monoxide and dioxide) has been used for fumigation against rats. However, it's not toxic to fleas (Wardle 156) unless combined with dry heat (Pollitzer 497).

Cresol (carbolic acid, phenols) can be isolated from coal tar. It's gently heated to vaporize it, and is toxic to insects at a concentration of 4 ounces per 1000 cubic feet. I don't know whether it has any effect on rats; it's probably more suitable as a room fumigant for lay use. (Wardle 157).

Nicotine (F, HTA, boils 247oC) was first used as a greenhouse fumigant in 1825, by burning tobacco. In France it was used as a tent fumigant; wood shavings soaked in tobacco juice were suspended in a wire basket and set on fire. (Wardle 159). In at least 1630s England and the Netherlands, grave diggers, corpse carriers and physicians, such as Doctor Ysbrand van Dimerbroek of Nijmegen, deemed the tobacco pipe to be useful as a portable fumigation device, protecting them from the noxious vapors thought to carry the plague. (Byrne 121, 344) While that would not be useful against the real threat—rats and fleas—from there it is not too great a step to burning the tobacco on a brazier so as to purify an entire room. Of course, you would still need to recognize that the necessary concentration and exposure were high enough to endanger humans, and take appropriate precautions.

Naphthalene is a coal tar constituent, and was once the active ingredient of mothballs. It's a solid that sublimes at room temperature. There has been debate as to whether it's truly toxic or merely an insect repellent. (Timar-Balazsy 293).

Hydrogen cyanide (F, LTA, boils 26°C) was first isolated in OTL 1786, although bitter almond extracts were used as poisons well before RoF. It was used to protect orchards against scale insects in 1886. In 1915 it was the cheapest of the fumigants, thanks to its high potency.

It can be generated on site by reaction of sodium cyanide with sulfuric or hydrochloric acid. One fluid ounce of cyanide and one of acid, to three of water, is sufficient to fumigate 100 cubic feet. The fumigation should be for at least 4–6 hours, preferably a full day. (Howard).

To permit it to be transported and stored safely, in the 1920s it was absorbed into either diatomaceous earth or gypsum pellets. In this form, it was called Zyklon B, and in WW II became infamous (with the warning odorant omitted) as the gas used to exterminate the Jews.

Calcium cyanide reacts with moisture in the air to generate hydrogen cyanide. WHO says to use it only outdoors.

I'd be very reluctant to recommend use of hydrogen cyanide in any form until the antidote (amyl nitrate) is also available. Even then, I think I'd urge that its use be limited to ships that can't be unloaded, fumigation chambers for cargo, and isolated food storage facilities.

Hydrogen phosphide (F, HTA) has been used to fumigate insects in stored products, and rat burrows.

Methyl bromide (NF, HTA, boils 3°C) came into common use as a fumigant in the 1930s. It is nonflammable and nonexplosive under ordinary circumstances, and its vapors dissipate rapidly. It is very good at penetrating into porous materials at ordinary pressure, but it is not as toxic as hydrogen cyanide. (Bond).

Carbon disulfide (F, HTA, boils 46°C) was used as a soil fumigant in 1869. It's a liquid that evaporates quickly when exposed to the air (boiling point 115°F). It can be ignited by an open flame and it has been implicated in many explosions (FAO). Hence, it's considered too dangerous to use in buildings. (Pollitzer 496). Early-twentieth century Public Health Surgeon Rucker considered it "one of the best of all weapons" against rural rats and squirrels. You'd saturate a pad of absorbent cloth with the liquid and thrust it into a rodent burrow (after, presumably, blocking all known escape holes). (Treasury 158).

Carbon tetrachloride (NF, HTA, boils 77°C) is the poison that every amateur entomologist is familiar with. However, as shown later, it is of relatively low toxicity.

Chloropicrin (NF, boils 112°C) was first prepared in 1848, and was a byproduct of the explosives industry (it's a picric acid derivative). It was used in WW I for chemical warfare. It's not as potent as hydrogen cyanide but it has been added to the latter as a warning gas.

Sulfuryl fluoride (NF, HTA, boils -55°C) was first used in the 1950s to kill termites. It came into common use as a structural fumigant. It's odorless so a warning gas should be added.

FAO recommends use of hydrogen cyanide, methyl bromide, and chloropicrin for rat control in empty storages and warehouses, hydrogen cyanide or methyl bromide in ship holds; just methyl bromide in spaces containing food, and hydrogen cyanide or phosphine in outdoor burrows and garbage dumps. (Bond Schedule T).

The Grantville up-timers will not know the relative toxicity of the various fumigants to rats and fleas, but this can be determined by experiment. According to available rat LC50 data (LC50 is the concentration that kills 50% if exposed for the stated period, typically 1 or 4 hours), it appears that in terms of effect against rats, hydrogen cyanide > methyl bromide > sulfur dioxide > sulfuryl fluoride > carbon disulfide. However, when the rats have the opportunity to flee, other factors than simple toxicity come into play.

In 1915–16 New Orleans, public health officers determined the efficiency of fumigation with either sulfur dioxide (3 pounds per 1000 cubic feet, 6 hour exposure) or hydrogen cyanide (5 ounces per 1000 cubic feet, 0.5 hours for superstructures and 1.25 for holds). The efficiency was the number of rats killed by fumigation as a percentage of the sum of those so killed and those trapped after fumigation. The results were as follows:

[image: table]

(Creel).




This showed that sulfur dioxide was excellent for fumigating empty holds, but otherwise inferior to cyanide.

Insofar as efficacy against fleas is concerned, data are very sketchy, but it appears that hydrogen cyanide > methyl bromide > chloropicrin, carbon disulfide > sulfur dioxide. (Pollitzer 526).

Fumigation

Ships, warehouses, food storage facilities, food containers and residential buildings can all be fumigated.

To be effective, the target area must be sealed so the fumigant cannot readily escape. In addition, if it is possible to deprive the rats in advance of possible refuges, that's advisable.

Creel suggests that the fumigation may be validated "by placing captive fleas in a test tube within the room and rats in cages well protected by loose covering to simulate natural harborage. A small amount of dust in bottom of the test tube will simulate natural conditions for fleas." If the rats and fleas die, that's promising . . . .

Ship Fumigation . Absent detailed ship plans or deliberate measurements, you can assume 1000 cubic feet for every ten net tons. I would expect wooden hulls to be leakier than metal ones, and Havard (767) says that with 5% sulfur dioxide, you want 48–72 hour exposure in wooden ships as opposed to just 24 hours in metal ones. Creel (1900) thinks that 4% sulfur dioxide for 12 hours suffices if the vessel is empty.

The ship must be prepared for fumigation by removing dunnage, ropes, canvas, etc. and opening up dead spaces such as bilges, double sheathing and piping. It's nice if the ship is designed so these spaces have removable or hinged access panels. (Grubb 1268).

Building Fumigation . If the walls themselves were airtight, then it might suffice to close and caulk windows, and from the outside place gummed paper strips over the doors and windows. (Howard). It may also be helpful to paper over the floor edges. (Hinds). However, I suspect that the walls, floors and ceilings are leaky, and that it will be necessary to "tent" the entire building with a flexible, gastight material.

This will not be easy in the 1630s; even with the changes wrought by the RoF, rubber will be in short supply, and plastic sheets even more so. At this point, it appears that the most effective strategy would be to cover the building with sail cloth. While sail cloth is intended to "catch the wind," and thus has some resistance to gas transfer, it isn't totally impermeable, either. Indeed, a test showed that "10 ounce duck, untreated, will transmit practically 85 per cent as much air under a slight pressure as though there were no such obstacle in the way." (Hinds 3). So several layers may be needed to reduce the permeability to an acceptable level. It's also possible that it would be advantageous to use some kind of varnish, as was done with certain nineteenth-century balloons.

A further complication is that few of the individuals in the part of town at greatest risk (i.e., highest rat concentration) are likely to live in single-family buildings, and the deadly fumigant might percolate out through the party walls. It's possible that effective fumigation will require working on a block-by-block basis.

If the building is multi-level, then with a lighter-than-air fumigant like hydrogen cyanide, you start at the top and work your way down, and with a heavier-than-air one like carbon disulfide, you do the reverse. (Hinds 7).

Next the fumigant must be introduced into the target area. Either the fumigant in active but enclosed form must be transported there, and then released, or it must be produced in situ by chemical reaction. If the release or in situ production is triggered manually, the operator must wear suitable protective gear (respirator). The design of respirators is beyond the scope of the article, but for now I can say that these will probably either involve absorption of the gas onto activated charcoal, or inactivation of the fumigant by reaction with a chemical agent. It will be necessary for the respirator to include a reservoir of fresh air if the contaminated air can't be purified.

Not only is this problematic from an infrastructure standpoint, when the operator exits the target area, there will necessarily be some release of the fumigant. Hence, I think that the release or production would have to be on some kind of time delay, e.g., a fuse or clockwork mechanism, so that the operator can get clear and complete the seal before it occurs.

Temperature affects efficacy; at low temperature, the fumigant vaporizes and diffuses more slowly, and insect metabolism (and thus respiration vulnerable to attack) is retarded. At high temperatures, the fumigant may dissipate too quickly. It's also advisable not to fumigate on a windy day.

The building must remain sealed for sufficient time for the fumigant to do its work; this period will need to be determined by trial and error. Effectiveness may be judged by exposing test insects and rodents to the fumigant in a suitable confinement.

Finally, the building must be cleared of the fumigant without endangering the health of people in adjacent areas. It's possible that the miner's canary will come in handy for testing the air quality.

Ultimately, I have my doubts as to how well fumigation will work for period residential buildings. Even in Rucker's day, in buildings "it was difficult to confine the gas by stopping all cracks and other openings." Rucker thought that the use of fumigants in the city was "limited chiefly to warehouses, elevators, and ship holds."

I am also very concerned about the hazard to human health posed by fumigants. Even in a tech-savvy culture, they are best left to well-trained professionals.

It has been found that people will fail to report finding rats in their homes because of the stigma of having the home fumigated. (Treasury 233).




Supportive Care

Generally speaking, the patients should be transported to the hospital if not cared for at home (those who walk to get treatment tend to have poor outcomes) and stay in bed until the disease is brought under control with pharmaceuticals, If they get up and about, even to relieve themselves, there's a risk of heart failure. Since fever is one of the symptoms, fluid intake must be maintained. A light diet seems best. It's definitely a bad idea to excise the buboes. (Pollitzer8, 117).

Prophylaxis and Treatment in Humans: Introduction

Topical Treatment. In the seventeenth century, it was not uncommon for buboes to be lanced and drained. This was a bad idea because it would expose the caregiver to infectious material. However, a bubo may be aspirated to take a sample for diagnostic purposes, or to relieve pain and swelling.

In the late-nineteenth and early-twentieth centuries, there was some experimentation with application of topical antiseptics (iodine, mercuric chloride, carbolic acid, potassium permanganate) to or even their injection into the buboes, without much success. (Jennings 127).

Systemic Prophylaxis and Treatment. In the late-twentieth century, the accepted plague therapy was with antibiotics or other chemicals. Antibiotics were also used for post-exposure prophylaxis. Less established therapies include vaccines, antisera, phage and bacteriocins.

Pharmaceuticals

Antibiotics are the chemical weapons employed by fungi (especially Actinomycete) in their ceaseless war with bacteria. Scientists identified particular fungi as producing antibiotics because of their visible suppression of bacterial growth in culture. They then isolated the active agents and characterized their structures. If we were lucky, the structures were simple enough that the compound could be synthesized chemically. And chemists could also suggest modified structures and test them for improved activity (greater potency, less specificity, greater safety).

If not, the compound could be obtained only by growing the mold and isolating its antibiotic product. The compound could be improved upon only by mutating the producing organism and hoping for a change in the antibiotic, or by chemical modification of the natural antibiotic (semi-synthesis).

In Grantville literature, the modern EB says, "Treatment is primarily with streptomycin, tetracycline, and sulfonamides. Penicillin is without effect against plague."

Streptomycin is the modern drug of choice, when available, for treatment of plague. It's produced by the soil organism Streptomyces griseus , and the organism was first isolated OTL 1943, from "leaf compost, straw compost and stable manure" on the Rutgers College of Agriculture farm. (Pringle). The antibiotic's structure was determined in 1948. Its NTL availability is dependent on either fortuitously isolating the same organism (very unlikely, given the likely scale of a 1632 universe screening program, and you'd also have to recognize that you had S. griseus in hand) or synthesizing it on the basis of a structure published in Grantville literature (also unlikely; it's an aminoglycoside, a rather complex compound, and OTL its total synthesis didn't come until 1974) (Umezawa).

Another modern first-line drug is gentamicin , another aminoglycoside (actually a mixture of three); same problems. The polyketide tetracycline, and the related drugs oxytetracycline and doxycycline, have been recommended for plague therapy in recent years (although FDA says that there have been no controlled studies comparing them to the aminoglycosides). None of these are likely to be available in the NTL 1630s, either from their original biological sources (hard to find) or by synthesis (too complex). See Appendix.

Of the first-line anti-plague drugs, the only one that will be available in the NTL 1630s ischloramphenicol . Canon says that chloramphenicol had already been produced by September 1633, and possible synthetic strategies are discussed in Cooper, "Industrial Alchemy: Part 3, Organic Chemistry Methods and Canonical Appearances" (Grantville Gazette 26).

In modern medical practice, chloramphenicol is given 500 mg intravenously every 6 hours, for fourteen days (as therapeutic; Webber 246 says 7–10 days) or 7 days orally (as post-exposure prophylactic). Its use is especially recommended when plague meningitis has developed. (Torres 475). It has been successfully used (in the 1940s) to treat pneumonic plague. (Pollitzer8, 114).

Canon has thus far not paid much attention to the difficulties of intravenous administration in the NTL 1630s, i.e., hypodermic needles are new and probably in short supply, and medical appreciation of antisepsis is also limited. It's clear that the NTL doctors will try giving chloramphenicol orally, even for treatment, if intravenous administration isn't possible, and it turns out that it was so used back in the 1940s. (Pollitzer8, 114). The other possible oral anti-plague agents are fluoroquinolone antibiotics (ciprofloxacin, levofloxacin, ofloxacin). (Brouillard). These are less daunting synthetic targets than the aminoglycosides or polyketides, but they are certainly more complex than chloramphenicol.

Sulfanamides . Grantville has unspecified "sulfa drugs" by Fall 1633. (Flint, 1633 , Chap. 35). These probably include sulfanilamide, whose synthesis is discussed in "Industrial Alchemy, part 3." Grantville Literature also provides synthetic guidance for sulfacetamide, sulfadiazine, sulfadicramide, sulfaguanidine, sulfamidochrysoidine, sulfathiourea, sulfadiamine, sulfonylbisacetanilide, sulfoxone and the heterocyclics sulfamerazine, sulfamethazine, sulfamethizole, sulfamethoxazole, sulfamethoxypyridazine, sulfapyrazine, sulfapyridine, sulfaquinoxaline, sulfasomizole, sulfathiazole, and sulfisoxazole.

Prontosil was first used therapeutically against bubonic plague in 1938. (Pollitzer8, 104). It was discovered to actually be a prodrug, metabolized by the body into sulfanilamide, the first sulfa drug. Meyer constructed a "mouse village" into which he introduced infected fleas; the mice in the section receiving sulfanilamide lived and those that just had a normal diet died. (Sabin 305)

The sulfonamides are bacteriostatic—they stop reproduction rather than reducing the bacterial load. Clinically, large-scale use began in 1940–41 with sulfapyridine and sulthatiazole. Later, sulfadiazine and its derivatives became more popular. (Pollitzer8, 105). Sulfadiazine treatment saved 3 out of 5 pneumonic plague patients in a 1946 epidemic. (FDA 25).

In a mouse study, Sokhey demonstrated the efficacy of several sulfa drugs. He treated at either 48 hours after challenge (deemed prophylactic) or 72 hours (most likely after septicemia, which is at 48–72 hours in mice), with these results:

[image: table]

In 1941–48, in humans with bubonic plague, mortality rates were:

[image: table]

(Pollitzer8, 106).




By way of comparison, with streptomycin, the mortality rate was 1.8% pre-bacteremic and 10.8% post-bacteremic.

In 1952, WHO recommended an initial dose of 10g, and a total dose of at least 50g over the first week. (Id.). With sulfadiazine and sulfamerazine, the initial dose was intravenous and subsequent doses, oral; sulfamethazine (deemed equivalent in efficacy to sulfadiazine) was given only orally.

The sulfonamides have only a small niche in modern clinical practice, although the WHO Plague Manual still lists sulfonamides for use against plague in humans—for sulfadiazine, a loading dose of 2–4 g then 1g every 4–6 hr for 10 days. However, they are still widely used in veterinary practice.

There are two concerns I have with the sulfonamides, the first being that with these doses there might be significant side effects, and the second that there will be temptation to reduce the total dosage so more people can be treated.

On the first point, it has been suggested to me that "at least some of the adverse actions of the stronger sulfa medicines can be reduced by concomitant administration of folinic acid (which mammalian systems can use in folate metabolism, while microbes can not)." (Krin).

Vaccination

Plague vaccines present plague antigens to elicit activation of T-cells and production of anti-plague antibodies in the recipient.

For prophylaxis, they have the advantage that by administering just a few doses one can provide prolonged (how long, see below) future protection, whereas with a pharmaceutical you have to keep giving the drug on a daily basis. Like pharmaceuticals, vaccines have side effects, and thus the therapeutic benefit must be weighed against the adversities. Moreover, "protection is delayed for at least 1 week after immunization . . . ." (Anisimov 1462).

Vaccines are useful only prophylactically; they don't cure one who has already contracted the disease. Indeed, there are reports of plague vaccines actually worsening the disease, possibly because they boosted the exposure to the bacterial endotoxins. (Chase 49). However, there is no short-term increase in susceptibility to plague. (Pollitzer 532).

****

Vaccines are not completely unknown to down-timers. A crude form of vaccination against smallpox was used pre-RoF in Asia and occasionally (mostly as a folk remedy) in Europe; this was variolation, which used a dried and thus hopefully attenuated (weakened) form. It is this method that is initially adopted by the Grantville Sanitary Commission, once its border screening brings someone with an active case of smallpox into their hands. (Offord and Coljee, "A Gift of Blankets," Grantville Gazette 10.)

Several vaccines have since been developed with up-time guidance. In NTL 1633, the Grantville Sanitary Commission sends a mission to England to find a "cowpox" to use to cross-immunize against smallpox. It goes upriver from Bristol to Gloucester, and finds a horse with "grease" (horsepox). On the way back to Bristol it distributes crude horsepox vaccine with instructions on how to use it. (Offord, "Cowspiracy," Grantville Gazette 12.) And catpox is used similarly in the Spanish Netherlands. (Flint and DeMarce, 1634: The Bavarian Crisis , Chapter 69.)

The tetanus death of an up-time child precipitates the formation of a company (Daisy Matheny Biolab) for vaccine development. Its first vaccine (mid-1634) is a typhoid vaccine. The company is hopeful that it will enter human trials of the tetanus vaccine in 1635. (Offord, "Little Angel," Grantville Gazette 10).

****

So, what about a plague vaccine? It won't be known in Grantville, but Y. pestis has little genetic variability, and thus is an easy target for immunization (unlike, say, influenza) (Carniel 144). Historically, the problems have been reactogenicity (side effects), transient protection, and failure to protect against the pneumonic form.

The modern (as of RoF) EB mentions the availability of a plague vaccine; production was discontinued in 1999.

The first step to making a vaccine is isolating the pathogen, and that should be easy enough; there are millions of germs in each bubo. The catch is handling the pathogen so as not to contract the disease. Nowadays, a biosafety level III containment facility is required because of the risk of infection by inhalation. That means a double set of self-closing locked doors, steam sterilization of discarded cultures, protective coats, gloves and glasses, handwashing, negative pressure ventilation, medical surveillance of personnel, easily decontaminated furnishings, and a biological safety cabinet with inward and outward HEPA filters.

Of course, the early plague researchers did not have such facilities, so it is possible to develop a vaccine without them. It is also possible to get sick as a result.

Even if a vaccine is developed in the NTL, there is no guarantee that it will be effective for a long enough period to be useful, or that its protection will outweigh its side effects. OTL history demonstrates just how difficult it is to make a truly useful plague vaccine.

Immunization with pus from a bubo was at least proposed by Weszpremi (Hungary, 1755) and Samoilovski (Samoilowitz?; Russia 1781). Whyte (England 1802) inoculated himself and four assistants and all died a week later. There were other instances in which the inoculation had no effect at all, probably because the inoculum was from a convalescent and non-infectious. (Pollitzer3, 185; Huygelen 93).

The Haffkine vaccine was widely used in 1897–1919, and is referred to in EB11/Plague without particulars other than that there was a controversy as to the inclusion of carbolic acid. It was a preparation of heat-inactivated bacteria (KWC: killed whole cell), injected subcutaneously.

I believe that the bacterium initially was cultured for 5–6 weeks and then killed by exposure to 70oC for one hour. (Bazin 344). However, the treatment later became 55oC for 15 minutes. (Pollitzer3, 190). During the SF epidemic, Haffkine was able to supply 10,000 doses a week. (Chase 49).

In 1900 Honolulu, the vaccine was found to vary in potency, which meant in turn that doctors had to guess at the proper dosage. (Mohr 165). It took a week to develop immunity, and protection lasted 6–7 months. (Simpson 332).

In India, according to Haffkine, the mortality in the vaccinated population was 1.6%, and in the non-vaccinated, 24.6%. (Bazin 344). However, we don't know whether the two groups had the same exposure to the disease.

The usual side effects were fever, headache, nausea, malaise, pain, and local swelling; these were incapacitating for a day or two and persistent for a week or more. (Simpson 331). When the Haffkine vaccine first arrived in Honolulu, two doctors publicly injected each other. "Both men became seriously ill" for several days. (Mohr 177–8). A SF reporter experienced the following side effects: shooting pains and numbness in the inoculated arm, dizziness, tinnitus, fever and stupor, overall lasting eight hours. (Chase 49). There were mass public protests against a vaccination order. (59). The severity of the vaccination reactions was so great that in one of the Pacific Islands the authorities discontinued its use. (Meyer).

There were experiments with other inactivating agents (formaldehyde, merthiolate, sulfathiazole, alcohol), culture media (casein hydrolysate), incubation temperatures, etc. (Pollitzer3, 190ff).

The modern plague vaccine comprises bacteria grown on agar and killed with formaldehyde. The immunization protocol required a booster 1–3 months after the initial dose. Surprisingly, no clinical trial has demonstrated its efficacy even against bubonic plague. However, there's circumstantial evidence; a version was used in Vietnam, and the incidence of bubonic plague in servicemen was 8 case per million, versus 333 in unvaccinated Vietnamese. (But bear in mind that the US Army had much better sanitation than the Vietnamese did, and so probably less exposure to infected fleas.) Significant side effects were common and could be incapacitating. (Meyer: Barrett 1089; Titball).

According to the 1988 directions for use, it was then given intramuscularly, as two or three injections. The second injection is 1–3 months after the first, and the third 3–6 months after the second., "The duration of protection against infection following administration of the primary series of these injections of Plague vaccine is brief (i.e., 6–12 months) and booster doses in approximate 6 month intervals are required for continued protection."

Whatever its effectiveness against bubonic plague, the KWC vaccine didn't help much versus pneumonic plague. For example, a chemist at Walter Reed, who had received vaccination in March and on Aug. 10, 1959, was exposed on Aug. 29 and displayed symptoms on Sept. 1. (FDA 26). And mouse studies have shown a failure to protect against inhaled Y. pestis. (Titball).

****

The side effects of the KWC vaccine can be reduced by use of selected fraction (subunit) of the organism or even better a purified antigen. That requires a higher development of biotechnology than just isolating and killing the bacterium.

I was surprised to discover that a "nucleo-protid" vaccine was reported by Lustig and Galeotti in 1897. The bacteria were killed with potassium hydroxide and then the vaccine was made by filtering off the cell debris, precipitating the supernatant with hydrochloric or acetic acid, and dissolving the precipitate in a weak solution of sodium carbonate. This no doubt impure product was toxic but in a dose of 3 mg in humans just caused fever, malaise and local swelling. (Simpson 409; Lustig; Pollitzer3, 172). It was used therapeutically in 1898 Bombay and considering all cases, the treatment increased the chance of recovery by 55%, and if both "moribunds" and "semi-convalescents" were excluded, by 96% (to about 40% of the serum-treated cases). (Choksy).

According to Bergey's Manual of Determinative Bacteriology (8th edition), Baker (1947) was the first to isolate the F1 fraction. This was probably a rather impure extract, as another source says that the first Yersinia protein to be isolated was the secreted 17-kDa capsular F1 antigen, in 1974. (Carniel 72).

Until the 1632 universe advances to the stage of being able to sequence proteins or genes, and to make and express recombinant DNA, F1 can only be obtained by culturing Y. pestis, which obviously presents workplace health risks. (Skurnik 399).

****

An attenuated strain of Y. pestis (EV 76 Madagascar) was developed in 1908 and brought into large-scale use in 1934. (Pollitzer3, 197). It has been reported to provide greater protection against both bubonic and pneumonic plague than the formaldehyde-killed vaccine in mice. (Russell). It is not avirulent; in mouse studies, the fatality rate has been 1%. (Titball).

The attenuated strains normally had to be used within one month of their preparation. There is controversy as to whether they can be preserved longer by freeze-drying. (Pollitzer3, 201).

Attenuation of virulent bacteria is more art than science, and the medical personnel in Grantville are unlikely to have more than a modicum of theoretical knowledge about the process. In essence, it involves passaging the bacteria through different culture media or animal hosts, then testing for virulence. In practice, plague strains were attenuated by cultivating virulent strains under hostile conditions (in immune animals, under high or low temperature, in the presence of alcohol or anti-pestis phage, etc.). (Pollitzer3, 170).

****

Cross-immunization . There are two other human pathogenic Yersinia species, Y. pseudotuberculosis and Y. enterocolitica . All three species share the V antigen, which in 1963 was shown to be a protective immunogen. It has been demonstrated that mice are partially (50%) protected from bubonic (not pneumonic) plague by prior exposure to Y. enterocolitica (Alonso 1980) and pseudotuberculosis. (Wake 1978; Pollitzer3, 193). There is both a short-term (antibody) and long term (T cell) protective immune response. It turns out that the V antigen is polymorphic (exists in multiple forms), so whether cross-immunization works depends on the similarity of the V antigens in question. (Roggenkamp).

Both pseudotuberculosis and enterocolitica can cause gastrointestinal upset and even death (although they are certainly much less malevolent than pestis). Some naturally avirulent strains (enterocolitica 4052, pseudotuberculosis IP32680) have been isolated, (Carniel 148), and so there has been post-2000 work in genetically engineering them to delete virulence factors. (Carmiel 154).

There are at least ten other Yersinia species that don't cause human disease, but they were only identified in the 1980s or later and there have been no cross-immunization studies employing them.

Another interesting tidbit is that Yersinia produce bacteriocins, which suppress other bacteria, even other Yersinia species. On the one hand, this means that cross-immunization isn't likely to be effective in someone already infected with Y. pestis , as the pestis bacteriocins will inhibit the competitor. On the other hand, those bacteriocins might themselves be of therapeutic value. In 2012, it was found that a Y. frederiksenii colicin Fy inhibited pathogenic Yersinia . (Bosak).

Antisera

A vaccine comprises immunogens that stimulates the host's immune system to produce antibodies and to activate T-cells, thus providing defense (acquired immunity) against the infection. Alternatively, one may immunize an animal host, and extract the antibodies from the animal's blood serum; these extracts are called antisera. This may be advantageous if an animal responds more vigorously to the available immunogen than does a human.

Since the antisera comprise foreign (animal) proteins (the antibodies), there is a risk that if they are administered to a human, the recipient will experience an immune reaction. This risk can be reduced by use of an antibody fragment rather than whole antibody. Papain digestion (yields Fab) is from papaya, which is not especially available in Europe. Pepsin yields (F(ab')2 and is much more available. Reduction yields Fab'.

Typically, an immunized animal will continue to produce antisera for several months following the last injection. Eventually production will peter out and a new immunization is needed. If the immunogen is the killed bacterium, then that means handling a dangerous organism again.

Antisera may also be obtained from human volunteers who were immunized repeatedly to build up their antibody levels, or who survived the infection. Of course these sources tended to be in limited supply. Nonetheless, in NTL 1632 Dr. Sims is treated for smallpox with such anti-serum. (Offord and Coljee, "A Gift of Blankets," Grantville Gazette 11).

There were a couple of antiplague antisera (i.e., polyclonal antibodies) used before antibiotics. The first was the Yersin rabbit antiserum (1895). Yersin also developed a horse antiserum (1896). There was Naidu's buffalo antiserum (1931) and Sokhey's horse antiserum (1936). For production, the horse has the advantage of size (more blood) and the rabbit of being susceptible to the bacterium (higher response). (Pollitzer3, 204).

Yersin's horse antiserum was routinely used for both prophylaxis (in physicians only) and treatment during the SF epidemic. (Chase 49). Since it contained nonhuman proteins, there was the danger of "serum sickness" (an allergic reaction). This can be life threatening, but in general the horse antiserum was safer than the Haffkine vaccine. (Chase 83). The usual side effects were rheumatism-like symptoms. Protection only last two weeks, but patients were more willing to received repeat dosings. (Simpson 332).

It's somewhat confusing, but it appears that Haffkine also developed a therapeutic "serum" (antiserum). In 1941–48, the mortality rate was 23.5% overall in bubonic patients treated with this serum, 50.7% if they had already exhibited bacteremia (bacteria in the blood), and 1.2% if they hadn't. (Pollitzer8, 103). These results are markedly inferior to those achieved with the sulfanilamides (let alone streptomycin), and that helps explain why antiserum therapy was eclipsed by drug therapy.

Other Biologics

Phage. Phage are viruses that infect bacteria. Since phage reproduce in the bacterial host, a relatively small dose can be administered, which reduces the chance of side effects.

Phage are also very specific in their action. This is advantageous in that it further reduces the chance of side effects. It is disadvantageous in that you aren't going to find a broad-spectrum anti-bacterial phage, you need to keep looking until you find an anti-plague phage and the possibility exists that the phage will not lyse all strains of Y. pestis. (Rashid, Table 1).

Bacteria develop resistance to phage as well as to antibiotics, but Carlton says (without attribution) that bacteria mutate to resist antibiotics once in 10^6 divisions and vs. phage once in 10^7 divisions. However, that may be because in the modern world, there is much more of a pool of antibiotic resistance genes, and so it might not be true early in NTL. The problem of resistance may eventually be addressed by mixing phage that bind to different bacterial receptors, or finding phage that target a pathogenicity factor (so a mutation that protects against the phage may also expose the bacterium to the immune system), but in early NTL we won't be able to screen phage for their specific biomolecular targets.

Phage therapy has certain problems, some of which will be evident to Grantville physicians:

1) you need to work with the active pathogen, not only in identifying phage that are effective against them (that's true of antibiotic screening too) but also in producing the phage—you are growing the phage in those hosts;

2) thus, there is a need to ensure that the phage preparation does not include live pathogen (without denaturing the phage);

3) the high specificity of phage means that either the pathogen in a patient must be typed (perhaps not just to species, but also to strain), which would be difficult and time-consuming in 163x, or you must administer a phage cocktail;

4) phage can be cleared rapidly from the body;

5) patients can develop anti-phage antibodies—phage are more likely to be immunogenic than antibiotics, especially small molecule antibiotics such as chloramphenicol; and

6) lysis releases bacterial endotoxins. (Pollitzer3, 216).

In 1925, d'Herelle successfully treated four plague patients with a highly virulent anti-plague phage isolated from rat feces. However, subsequent studies yielded conflicting results. (Anisimov).

It appears that at least in some cases, researchers used harsh treatment (heat, oxidants, etc.) to inactivate any surviving bacteria and that these treatments also denatured the phage coat proteins. Hence, a negative result might in fact have been attributable to the lack of functional phage. Also, some old phage trials used lysogenic phage—phage that can replicate without killing the host cell. What we want are lytic phage, those that rip open the cell to release their progeny. On the other hand, some of the positive results were in studies that did not feature proper controls.

There have also been experiments with mixtures of phage and plague bacilli. (Pollitzer3, 217). However, I'd be worried about the release of bacterial endotoxins.

I doubt that the physicians in Grantville are going to know much about phage therapy, for any bacterial disease let alone plague, that having been popular mainly in the Soviet Union. They should however know that phage infect bacteria and expect to find phage in bacteria-rich environments.

I was pleasantly surprised to discover that anti-pestis phage could be found, not only in the blood and tissues of plague-infected humans and animals, but also in soil and water. "In 1927 Flu (22) recovered phages from canal waters in Leyden, Holland, that were active against Y. pestis, Escherichia coli, and Shigella dysenteriae." (Garcia). Phage "PY100 was isolated from pig manure collected on a farm in Germany." (Schwudke). In Athens, at a time when plague didn't appear to be active, 2/217 rats had blood containing anti-pestis phage. (Pollitzer3, 215).

Bacteriocins. Bacteriocins are the bacterial equivalent of antibiotics, chemicals they produce to kill competing bacteria. The problems of developing them are also analogous. Also, they tend to be narrow spectrum and cytotoxic.

Therapeutic Considerations

Yersinia pestis strains with multidrug resistance were isolated in Madagascar in the 1990s. (Abbott 56). Of course, that was after streptomycin had been in use for half a century.

My fear is that because the drugs will be expensive and in short supply in the 1630s, there will be a temptation to reduce the total dose per patient. That may lead to relapse, and it will tend to breed a resistant strain.

Some medical sources contain dire warnings to the effect that antibiotic therapy must be commenced within 24 hours of appearance of symptoms or death will occur, especially in cases of pneumonic plague. If these warnings appear in Grantville Literature, and are taken literally, a physician facing a supply shortage might well decide not to "waste" the antibiotic on someone belatedly diagnosed with plague.

Delay in treatment is of course a concern. A particular problem is that some of the drugs are bacteriolytic, that is, they rip open the bacterium. That releases bacterial endotoxins, mimicking septicemic plague and perhaps causing septic shock. The greater the delay, the greater the bacterial population, and the more endotoxin release.

Clearly, there's a falloff in effectiveness as treatment is delayed. A study of mice challenged with pneumonic plague showed that streptomycin was 100% effective when given after 24 hours, and 59% after 42 hours. (Byrne). And an account of the fight against pneumonic plague in Surat 1994 said that those treated within six hours usually recovered, those reached after twelve hours had a fifty-fifty chance, and those treated after 24 hours were unlikely to be saved. (Marriott 52).

However, that begs the question of when the clock started ticking. When the first symptom appeared? When plague was diagnosed? And it's likely that there's more time to act in cases of bubonic plague.

Control of Transmission from Wild Hosts to Urban Rats or Humans

While wild animals will generally try to avoid people, environmental change can cause them to change territory. Plague outbreaks have been associated with flooding in India (1994) and Zambia (1996), and drought in Mozambique (1994). (Abbott 16).

The destruction or relocation of a wild rodent plague focus is likely to be extremely difficult, and the attempt can backfire if the rodents flee toward civilization. (Webber 246).

In general, people should be warned to stay away from large colonies of rodents, like prairie dog "towns" in the American southwest, and to be wary of lethargic or dead animals. Also, you shouldn't "skin a dead animal without wearing gloves and a long-sleeved shirt." (Fagerlund 98). If you must pass through a plague focus, then wear long trousers tucked into socks," both treated with flea repellents or insecticides, and don't eat or even touch the rodents." (Webber).

Once more immediate health concerns are addressed it may be advantageous to monitor rodent colonies that are near towns or major road arteries to determine whether they bear infected fleas. Certain animals (notably coyotes, dogs, badgers, raccoons, skunks, and black bears) can be infected by plague, and produce antibodies against it, but are not sickened by it; they can be used as "sentinel" animals to detect that the plague is emerging from a natural reservoir. (Acha 215; Abbott 47).

In recent years, efforts have been made to introduce insecticides into wild rodent burrows in order to reduce flea populations (Id.), but this has been as much to protect endangered mammals as to safeguard human health, and it is labor intensive and time consuming. There has even been work on vaccines for prairie dogs and ferrets. (54).

Conclusion

I would predict that in some European communities, such as Magdeburg, Venice, Essen, and post-Baltic War Amsterdam and Copenhagen, there will be access to up-time rat and flea control agents, building materials, and human prophylactics and therapeutics, not many months after those are duplicated in Grantville itself. In others, whether because of remoteness from trade routes, economic or technological backwardness, or active ideological resistance to up-time influence, there will at most be knowledge (and not necessarily acceptance) of the up-time teachings concerning the role of bacteria, fleas and rats in the propagation of plague. And of course still others will fall in-between those extremes.

[image: plague victim]At the high end, I would expect the following: quarantine and fumigation of ships; rat-proofing of at least new construction; rat-catching for monitoring purposes; extensive use of DDT in rat-infested areas for flea control; stringent plague reporting requirements; bacteriological and agglutination testing of blood of human suspects (and perhaps also rats found dead); DDT treatment of persons and bedding of plague victims and "contacts"; isolation of pneumonic plague cases; treatment of at least bubonic plague cases with chloramphenicol and/or sulfa drugs; "prophylactic" drug treatment of pneumonic plague contacts (supplies permitting); and possibly vaccination of physicians and nurses with KWC vaccine. Ideally ship fumigation would be carried out by transferring the cargo to a custom-built, rat-proof fumigation facility equipped for hydrogen cyanide fumigation, and fumigating the empty ship with sulfur dioxide.

At the low end, limited to pre-RoF commodities, there are still measures to be taken. Quarantine periods can be reduced (which will be welcomed). Smaller buildings can be rat-proofed by elevation; new large construction built using brick or stone. There will probably be more extensive rat extermination by poison, traps and natural predators, with protective gear (clothing, tongs) used by those disposing of the corpses. Fleas will be trapped and there will be experimentation (alas, probably not controlled experimentation) to find substances that repel or kill fleas; some sort of hydrocarbon emulsion is perhaps the likeliest. There may be some attempt at sulfur dioxide fumigation of ships and houses. Those who contract the plague will most likely only receive supportive care. However, some experimentation with phage or antisera is possible. For prophylaxis, if chemical synthesis isn't an option, the only recourse is to attempt to develop a killed whole cell vaccine, with the bacteria killed with heat or perhaps strong acid.

In fourteenth-century Italy, Gabriele de Mussis described the plague as "sharp arrows of sudden death." (Byrne 23). Up-time science offers several shields against this scourge, but it remains to be seen how soon the governments of the new time line will be able and willing to take advantage of them.














Crowdfunding

Written by Kristine Kathryn Rusch

I have decided that I love crowdfunding. As I write this, I’m wearing a t-shirt from the successful Kickstarter campaign for the upcoming Veronica Mars movie, the one the studios refused to back for years despite fan interest. When fan interest funded the film, the studios provided the rest and now we fans get the film we’ve been waiting for. 

That’s not the only project I’ve backed. I tend to back about two per month between Kickstarter, Indie-a-Go-Go, and the other crowdfunding venues. Most projects—particularly fiction anthologies—don’t fund because the editors putting the projects together don’t think of the reader; they approach Kickstarter as if the readers are New York editors. Here, the anthologists say. We have big names. Now give us money.

Unlike traditional publishers, who often guess at an audience’s interest in a project, crowdfunding actually measures the interest. My husband Dean Wesley Smith and I ran a successful Kickstarter campaign in August of 2012 for our anthology-magazine, Fiction River. We wanted to kickstart—literally—the first year of Fiction River, with enough cash to get us off the ground.

But that wasn’t our main reason for trying crowdfunding. We stated our main reason in our Kickstarter video (which you can still see on the Kickstarter site if you go to Fiction River). We wanted to know if we had an audience for our project. We figured that if we didn’t get backers, then no one cared that two award-winning editors and publishers were jumping back into the publishing arena.

To our surprise and delight, we funded in less than 48 hours. (Thank you, everyone who supported us.) We’ve just published the fifth volume of seven scheduled for the first year, with the second year planned. And we’ll probably do another Kickstarter somewhere along the way.

But I haven’t just benefitted from crowdfunding as an artist. I’m benefitting as a fan. Not just for the Veronica Mars movie (t-shirts! Stickers! Posters! DVDs!) but also for neat-o things like an art calendar that Hugo and World Fantasy Award winning artist John Picacio has done for the last two years running. Sometime in the next year, I’ll get a nifty special edition of Alice in Wonderland, illustrated by artist David Delamare, plus some prints of his artwork, which I’ve always wanted.

Technology giveth and technology taketh away. Without crowdfunding, the changes in technology would have destroyed our local movie theater, the Bijou in Lincoln City, Oregon. But the Bijou did a Kickstarter campaign, with rewards for nonlocals as well as locals, and received enough funds to get the digital equipment needed to run films in the modern world—saving the theater, and a bit of our small town culture.

No one in the history of sf, all of it, from the beginning of sf to now, foresaw crowdfunding. I think we all knew what good a band of people and fans could do. We’d seen it at conventions, at the charity auctions and the support-literacy events. We’d watched write-in campaigns save TV shows like Star Trek. We knew the power of fandom and collective action.

But we never wrote about what could happen when people who had never met—and would never meet—got together online to help raise funds for projects that would never have made it through a convention gauntlet or a traditional marketing venue. We sf writers missed this one.

Not that I expect us to predict everything. That’s really not what sf is. But crowdfunding feels like an sf sort of thing—what with the write-in campaigns and the way that fandom often kept certain projects alive.

However, I probably wouldn’t be writing this post if it weren’t for an article I saw in the Los Angeles Times in December. The article was about one of my geeky things—the top tech of the year—and it listed something that surprised me.

Let me give you some context.

For the past several years, I’ve either run or walked for a half an hour every day. That’s well and good in the summer. I could go out and exercise from 6 am to 10 pm without worrying about darkness. But in the winter, I only had six or so good daylight hours for exercise. (I get up late.)

If I missed those hours, I had to either stay inside (ick!) or go out in the darkness. I generally go out—and I’m a sight to be seen. I wear a baseball cap with a built-in headlamp. I wear a safety vest. I wear reflecting athletic shoes. I wear glowing armbands and/or leg bands. I say “and/or” because the damn things break every fifth run. I’m constantly buying new ones.

I’ve seen cars slow down on a dark night just to figure out what I am. The driver sees a weird group of disconnected lights, and probably thinks some alien has come down from some strange UFO to take him away.

I’ve wanted something better, something sturdier, something easy to assemble for years now. Running gear manufacturers make reflective coats, but not coats with lights. Same with running pants. They reflect, but they don’t light up. And considering how dark some of the roads are around here, reflecting isn’t enough.

So that bit of tech in the LA Times? It was a jacket, with LED lights, and reflective material and its own lithium battery. The jacket is washable (theoretically) and tough, able to withstand the punishment that an athlete will put it through.

Mine’s on order. I don’t know if it’ll live up to its promises, but if it does, that jacket will be my first bit of clothing that needs a USB and eight hours of plug-in time to work properly.

Which, I must say, has the sf fan in me properly geeked-out.

As I was investigating this jacket to see if it was worth my hard-earned cash, I discovered something completely cool. The jacket is the result of a successful Kickstarter campaign (if you want to see it, check out the Badger 360 on Kickstarter).

Someone else wanted a simple way to be safe while exercising outdoors at night, and got a handful of people to fund it. And now, something I’ve wanted for years is on its way to me—because of crowdfunding.

I’ve watched crowdfunding help families with medical emergencies, create nifty new  products, and satisfy my fannish cravings. I’ve backed things because I thought they were cool and some because I really wanted the item being produced. I’ve thrown in a few bucks to help friends, and I’ve spent way more than I should to get a fantastic reward. I’ve watched crowdfunding save businesses and (most likely) save a few lives.

That jacket made me realize, yet again, what a wonderful sf world we live in. We may not have our flying cars (yet), but we have ways of working in concert with people we’ll never know to help create marvelous visions and a whole lot of hope.

I like this present, even if we never quite imagined it. If someone had told me forty years ago that this was our future, I wouldn’t have believed it. But I certainly would have looked forward to it.

And I can’t wait to see what the next forty years will bring—especially now that we can fund it all, just a few dollars at a time.

****
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Across the Drained Sea

Ni-T'o gently adjusted Nate's elbow as the former US cavalry scout pulled back the bowstring. Nate was a sure shot with pretty much any gun, but the stone-age weapon was giving him fits. Ni-T'o let out a soft, sighing whistle, which Nate imitated. Once all the air was out of him, he let the arrow fly.

"Dammit!" Nate hissed as the arrow landed several yards away from the target, the life-sized outline of a man chalked onto a steep bank.

"Better." Ni-T'o told him in English, with a patient smile. "Try again."

"Thank you." Nate replied in Ni-T'o's native tongue. His tribesman friend's smile broadened. Nate might be a slow study in the art of the bow, but he had a knack for languages.

Two weeks had passed since Nate, and his comrade-in-arms, Gonzalo, had arrived at Stone Wall Village, so named for its considerable natural defenses. During that time they had worked hard to master the language of their hosts, and to share their own languages in exchange. The village elders supported this effort, and now it wasn't unusual for groups of children to merrily shout "Hello!" or "Hola!" whenever the two visitors were nearby. This pleased them, because they knew that some day such knowledge could prove very useful to the people who had so kindly taken them in as their own.

Gonzalo, a repentant ex-conquistador, and T'cumu were practicing with their bows nearby. Apparently, Gonzalo had passed the beginner's course, and was on his own, while T'cumu refined his own technique at his side. Nate grimaced as Gonzalo sunk an arrow deep into the center of his target's forehead. T'cumu grinned proudly at his pupil, giving him a congratulatory clap on the shoulder.

"Nate, I think I am . . . how do you say it . . . getting the hang of this!" Gonzalo called out cheerfully in his accented, but otherwise excellent English.

Nate was actually glad to see Gonzalo doing so well, but a bit of competition between fighting men was only natural. He gave his friend an encouraging wave, and tried to relax, taking a few deep breaths before firing. He eyed the target, pulled back on the string with the rather surprising amount of effort that required, breathed out, and let fly. Although he had been aiming at the head, at least this time he hit the target, burying the arrow in the left knee.

"Good! You have injured him!" Ni-T'o exclaimed in his own language. "Now, finish him!"

Nate nodded, and prepared another arrow. He pushed all thoughts from his mind, focusing solely on the task at hand. The arrow flew true this time, hitting the target squarely in the neck.

"Well done! Now, we try from farther back." Ni-T'o was a very thorough teacher, and Nate knew he was in good hands. One way or another, he too would get the hang of it. He had to, because he was running out of bullets and no one was making more of those in the New New World, at least not yet.

Afternoon bow and arrow practice ended as the sun sank behind the massive, stony hill of the village. They climbed the steep path up to the heavy timber gates, weary, but feeling excited. The following morning they would leave on their expedition to the mysterious mesa that lay across the Drained Sea. After making sure their supplies were in order, they tended to the horses, who had grown a bit wide around the middle thanks to the generous villagers giving them extra treats.

"These critters need some exercise!" Nate remarked as he brushed Poppy's spotted appaloosa coat.

"As do I!" Gonzalo exclaimed, patting his belly. "I fear I must cut a new hole in my belt. I haven't eaten this well since my youth in Seville."

"Me, too. This is the best grub I've had since my mama's Christmas dinners back in Texas. We're getting as spoiled as these horses. It will do us some good to be on the road again."

It had truly been a nice holiday, but both Gonzalo and Nate felt a certain itch. They were soldiers, men accustomed to roughing it in wild places, with danger ever present. Secretly, they relished it.

****

The pre-dawn light painted the village in soft lavender as the expedition gathered near the gate. They were getting an early start in order to have as much daylight as possible for the journey ahead. It went unspoken, but they also wanted to avoid all the fuss of the villagers turning out in droves to wish them well, it was better to just slip away nice and quiet.

Ni-T'o was the last to mount, embracing his new wife, the gentle Hvshi. She was putting on a brave face, but it was plain to see she didn't want him to go. The guards opened the gate, and the three horses wound their way carefully down the hillside, heads low, hooves sounding a pleasant clip-clop on the well-worn path's stony ground. They headed out across familiar fields toward the strange lands beyond, each animal pausing now and then for one last bite of the delicious soft grass. It turned out the plant was peculiar to the patchwork of landscapes that had passed through time with them, and had yet to be found in the New New World. Their riders patiently allowed this, knowing that from here on their precious mounts would have to make do with the meager rations in their saddle bags, and whatever they could scrounge up from the unknown territories they would pass through.

"It is so odd," Gonzalo mused aloud, "that something so common as grass should be absent in these lands. What we have always taken for granted is now a precious commodity."

Nate nodded his agreement, reaching down to grab a handful of seed-filled stalks. With a thoughtful expression, he plucked them loose and slipped them into a coat pocket.

[image: sea]After some deliberation in the weeks before, they had decided to head westward, following the ridge that had shielded them from the displaced body of water they now called The Drained Sea, in the direction of the ocean they assumed was native to this era. The sheer, glass-smooth cliffs left behind by the incredible process of movement through time were impossible to scale, so they hoped the ridge-line would lose altitude as it marched toward the distant seashore.

Around ten miles later the heights began to drop. Here, the uncontained sea had swept over the top of the range, destroying everything in its path. It must have been a awesome sight, an inexorable wall of water of biblical proportions, that left behind a vast quagmire of fallen trees and rotting vegetation. It was a truly dismal scene. Flies as big as songbirds buzzed over stagnant pools and the stench of decay was terrible. The party managed to stay above the worst of it, sticking to the higher ground whenever possible.

Eventually, their gambit paid off. The way before them began to sweep gently down to sea level. A band of sapphire appeared on the horizon, edged with blinding silver in the morning light. The sun, which always seemed larger and hotter than it had been in their own, future times, climbed slowly into endless vaults of cobalt sky. They could already feel the day's heat rising on their faces. Mercifully, the air was now freshened by sea breezes, and the sharp tang of salt came to Nate and Gonzalo like the greeting of an old friend.

They lost sight of the water as they passed through a sandy lowland lying behind a wall of dunes. The sound of waves could be heard now, causing Ni-T'o and T'cumu to become alarmed, thinking it was the breathing of some huge, hidden beast. Gonzalo reassured them, but the two men still looked wary, this was all new terrain to these inland folk. They climbed to the crest of a dune where they got their first close look at the great ocean. Ni-T'o and T'cumu gasped in awe at the sight of water stretching away as far as they could see.

"Do you think this is the Pacific?" Gonzalo asked Nate, who had been born in North America.

"I don't think so. I'm pretty sure we all moved through time, but not space. We are now in the Illinois Territory of a whole peck of millions of years ago. Things sure are different, though."

"A grand understatement, indeed." Gonzalo said, shaking his head slowly at the strangeness of it all. "In any case, I am somewhat relieved that my original theory was wrong."

"What was that?"

"That this is Hell."

Nate gave a dry laugh. "I don't think you were entirely wrong."

Out over the breaking waves, huge flying reptilians squawked, diving at leaping schools of gleaming green fish, scooping up twenty at a time in their long, beak-like snouts. Despite their frightening appearance, the creature's behavior reminded them of seagulls, and Nate and Gonzalo both grew wistful for their own times. If you squinted your eyes, you could almost believe you stood on the shores of the Atlantic. They smiled at the looks of wonder on Ni-T'o and T'cumu's faces, and gave them a few more minutes to absorb the sights before pressing on.

Below them, the tide was going out. The Drained Sea's drying and dying bottom lay exposed some sixty feet higher than the current sea level, forming a promontory stretching nearly two miles out into the Cretaceous ocean. Long miles up that new swath of shoreline lay their destination. The mesa rose high above the sea, and was set a mile or two inland, a hazy, purple mass in the distance. The very sight of it drew them, and after a small while, they silently urged their mounts in its direction, as if following the kind of secret signs only migrating birds could sense. Mystery called, a siren song they must obey.

[image: shells]They cautiously climbed the muddy slope up onto the bed of the Drained Sea. Had it come from far in the future, or some lost epoch even further back in the unwritten history of the world? There was no way of knowing. The sand was littered with seashells of all sizes and colors, the remains of those who hadn't survived the long crawl down into the new ocean their former home had spilled into. Some resembled the familiar shells of the Atlantic, but many seemed to have been crafted by the hands of fanciful artisans, marvelous twisting shapes painted with bands and blotches of opalescent colors; the eye grew tired trying to take in all their various forms.

Suddenly, Nate started laughing, causing his three companions to turn toward him with curious eyes.

"Gentlemen, we are all rich! When we were in the marketplace back in the City of the Pyramids, I noticed they were using sea shells for money. They were little bitty things, too, probably made valuable by being hauled so far up the Mississippi. These . . . these are a treasure trove! Gonzalo, tell our friends they should send their people here to harvest these, then they can go to the city and buy anything they want! Maybe even one of those pyramids!"

Gonzalo's face broke into a wide grin. He translated for T'cumu and Ni-T'o, who also began smiling very widely. Soon, all four men were laughing like drunken lords, surrounded by acres of potential wealth, all free for the taking. Gonzalo marveled at the variety, and hoped that not all of the unusual creatures had perished, that some were making a new home for themselves in the waters of this time. They steered their course a bit farther inland to avoid breaking too many of the precious things beneath their horse's hooves.

The ground was mostly sand, but long, snaking hedges of reef began to rise before them. These increased in number and size until at times they were negotiating a maze. Ni-T'o reached out to touch the edge of an elegant, bone-like fan, but drew his hand back with a yelp, his finger oozing a drop of blood. There would be no climbing over the twenty-foot high masses of razor-sharp, dead corals. Sometimes, the sandy paths between ended in blind canyons, in other places deep pools blocked their way, protected from drying up completely by the shade of the surrounding coral walls. These were filled nearly to the brim with strange-looking sea creatures. Things that somewhat resembled crabs blinked at them from the tops of long eye-stalks, while schools of shining almost-fish roiled the still waters, doomed to a prison from which they would never escape. There would be no passing through these sad remnants of the former sea, which might hide larger creatures as well, unknown dangers not worth tempting.

And so, they were forced to backtrack again and again, a frustrating process. The plan was to arrive at the mesa well before nightfall, but going as the crow flies had proven to be a mistake, which was now eating up precious time. At last, they concluded that there was no choice but to return the way they had come, the winding coral reefs had proven to be impassable. They now gave the region of jumbled reefs a wide berth, staying always to the open ground, even if it meant a long detour. They recalled seeing a wide, flat expanse of sandy bottom from the heights near the village, and so they headed that way, sure that when they reached those the going would be much easier. It was the long way around, but in the long run it was the surer road.

Upon reaching the area that must lie near their village, they breathed a collective sigh of relief. The flats looked as if they stretched unimpeded all the way to the mesa. Their gladness was short-lived, however. As their misadventure had taken several extra hours, it was now past noon. With no trees to provide occasional shade, they were totally exposed. The Cretaceous sun radiated its oppressive heat like a hellish oven, but they had to press on. Usually, the hearty tribesmen eschewed any head covering, but now both men donned conical hats of woven grass, with rather ridiculous-looking wide brims. Nate and Gonzalo shared a secret grin at the sight of their comrades' new finery, then set about protecting their own heads. Nate pulled his own trusty leather hat down low over his forehead to ease the glare, and tied his kerchief around his neck to protect any exposed skin. Gonzalo wrapped a tattered Spanish flag over his helmeted head and shoulders until he resembled some ersatz sheik of Araby. All together, they were a humorous sight, and Nate looked over at Gonzalo with a soft chuckle.

The Spaniard responded with a resigned shrug and a smile. "The merry minstrels have come to town in all their finery," he said in a gay tone. It was hot under his metal helmet despite the protection of the cloth, and he found himself wishing for one of those conical grass hats, ridiculous-looking or not.

They continued on in the sullen silence that the midday heat always brought to their travels, it being too hot to speak, or even think, clearly. Nate's sharp scout's eyes scanned the way ahead. They were coming up on something, a glistening line in the distance. Nate frowned, pretty sure that it was exactly what he had hoped they could avoid—water. The other men all noticed it shortly, and grim looks passed between the riders.

Soon enough, they arrived at the edge of a meandering, hundred-yard-wide band of slowly moving water, stretching for long miles in both directions, and blocking their path. It was most likely a small native river finding its way back across the new landscape to the sea again. Nate scratched the back of his neck while Gonzalo pulled on the tip of his pointy, black beard, each man considering the new obstacle. Ever-sensible Ni-T'o and T'cumu dismounted to give the horses a much welcome drink from a water skin. Once the horses were taken care of, they passed it around to all, trying their best to conserve their precious supply—there would be no chancing the brown water running sluggishly at their feet.

"I shall go first," Gonzalo announced. "We forded many streams such as this during my journeys."

"Be my guest. But make sure to take it slow and careful. It's a bit muddy, hard to see what's on the bottom."

With a confident nod and a quick sign of the cross, Gonzalo urged his handsome palomino stallion forward. The water was mostly shallow, coming up just past the horse's fetlocks. Unfortunately, a deeper channel ran through the river's center, rising nearly to his horse's belly. Flavio, a veteran of many campaigns through hard terrain, took it all in stride, moving forward with cautious steps, bracing against the increased current. A few nervous minutes and some mumbled prayers later, they were back in the shallows again. Upon reaching safety, Gonzalo waved them forward. Ni-T'o and T'cumu remounted gentle Bella, and gestured for Nate to lead the way. Poppy gave him an annoyed snort when her hooves sunk into the muddy bottom, but she had done this hundreds of times herself in their travels together.

"Move your fat, spotted ass, lazybones." Nate growled at her. The doughty mare shook her head once in protest, then daintily picked her way forward, Bella and her riders close behind.

Nate's horse passed through the center channel without any fuss, and they were entering the shallows when he turned back to check on his friends' progress. The two men were a few yards back, just coming out of the deepest part. They looked nervous. It was their first time fording a stream on horseback, but they smiled at Nate, signaling their well-being. They had been lucky no one had to swim, always a bit of a scary business, the more so here in territory that was beyond unfamiliar, and bordering on the alien. Nate started to smile back, but something caught his eye which made his face freeze. There was a large mass under the water several yards behind Bella, an indistinct, moving darkness in the murk, and it was drawing near quickly. His companions saw his expression change and followed his eyes.

"Go!" Nate shouted.

T'cumu shook Bella's reins, urging her forward with a well-practiced click of his tongue. She began to move, but there was a roiling disturbance on the surface now, surrounding the horse and riders, impeding their movement. At first, Nate had feared it might be a giant alligator, like those which had savaged the City of the Pyramids, but now he could see that this was a school . . . a school of something he had never seen before in his life. There were hundreds of them, the largest about two-feet long. When they broke the surface, their smooth, rubbery skin glistened with bands of light-green and bluish-gray. The back end of the things was a bit like a squid's, with two fins on each side of a pointed tip, resembling the ace of spades. They had two eyes, one on each side of their front ends, joined by a raised, cylindrical bar across their backs. Instead of a squid's tentacles, they sported a long, supple trunk, the end of which formed the shape of a crab claw, lined with serrated teeth. Those bizarre appendages were now rising from the water like the necks of the mythical hydra, and began snapping at Bella and her rider's legs!

[image: monsters]Ni-T'o and T'cumu somehow stayed calm, Ni-T'o kicking the things away while T'cumu did his best to control the now panicking mare. Bella let out a shrill, horse scream, and began to thrash around aimlessly, trying to shake the creature's cruel mouths off. Nate was afraid that she might slip and fall over, making things all the worse. The little monsters hadn't reached Nate and Poppy yet, so Nate turned her around and urged her toward the frightened Bella. T'Cumu had effectively lost control, so Nate made a grab at her halter, hoping she would instinctively follow Poppy to shore and safety. Unfortunately, the things had begun to bite at Nate and Poppy now, too. The now highly irritated mare was having none of that, and swung around to head back into the shallows, causing Nate to miss the target, his hand closing on empty air. Nate was just about to dismount when a figure came splashing through the water toward them, calling Bella's name; Gonzalo, attempting a rescue on foot. Nate allowed himself a tiny sigh of relief. His new friend was something of a juggernaut in the heat of battle, foolishly brave, and utterly unstoppable.

The Spaniard reached Bella, the water nearly up to his waist. He grabbed her halter with both hands and pulled as hard as he could, calling her name to make her focus on him. T'cumu gave over control to Gonzalo, and bent down to help Ni-T'o fend off as many of the biting mouths as they could. Bella started to rear, but Gonzalo, hanging on tightly, used his weight to pull her back down, then set about dragging her toward shore with all his might. Nate was now in the shallows and mostly clear of the things, Poppy stamping with her sharp hooves, killing any that came near. Nate tied a line to his saddle horn, readying his lariat.

"T'cumu!" he shouted at the top of his lungs as he began to swing the sturdy rope, building momentum for the throw.

Always a quick study, T'cumu shouted back "Yes!" in English, and raised his hand to show that he was ready to make the catch.

Gonzalo had made scanty headway, and now the creatures were latching on to him as well. Nate's throw was true, thanks to long years of practice. T'cumu caught the line, and deftly secured it to his mount's elaborate Spanish saddle. Gonzalo saw this, a grateful expression coming to his sweating face. "Pull!" he shouted.

Nate used Poppy's greater mass and strength to drag the terrified mare forward, out of the channel and into the shallows. Gonzalo kept hold of her halter, giving her a litany of praise and encouragement in lilting Spanish. As they neared shore, Ni-T'o jumped from her back to better have at the nasty little monsters, chopping them up with his deceptively sharp stone ax. Once on dry ground, they let go of their grips, flopping and scuttling about, trying to find their way back into the water. Not many did.

With Bella calmed down and being comforted by the ever-attentive Flavio, Nate leaped off Poppy's back to check her wounds. To his amazement, there weren't any.

Gonzalo reached the same conclusion. "Nate, there is no blood! The teeth did not break the skin!"

"Well, I'll be. I sure expected the worst. These critters are like the crabs we used to catch down in the Gulf. It hurts like hell when they catch you with their claws, but they rarely draw blood, just give you a nice bruise."

It was the same with everyone who had been bitten by the strange little creatures, black and blue, yes, but no serious injury.

"Well, we sure are lucky," Nate said, taking his hat off to rub his sweaty scalp. "Thank heavens she didn't fall back into the channel or they might have overwhelmed her."

"Perhaps God is with us, after all, even here in this hellish place. I think Bella is well enough to travel, let's continue on. The shadows are growing long, and our destination is yet miles away."

"Amen to that. Let's git."

****

An hour later, the mesa had grown larger before them, looming in the distance like some gigantic, beached leviathan. They were finally making up for lost time, and hoped to reach its walls before sundown.

Nate rode slowly along beside Gonzalo, while Ni-T'o and T'cumu scouted ahead a bit. The going was easy, cracked mud and hard baked sand, as flat as a pancake in all directions.

"Gonzalo, I have something I'd like to give to you, a gift. I've had my pleasure from it, and I think it's something you might like."

"Oh, Nate, you do not need to go to any trouble for me! The gift of your companionship in these hostile lands is quite enough."

Nate ignored him, and opened his saddle bag to fish around in it. With a satisfied grunt, he pulled out a leather case. From this, he produced a book, as thick as the Bible, and expensively bound.

"I shouldn't do it, because they add unnecessary weight, but I always carry a few books with me on the trail. That's my pappy's doing. He managed to raise me to love reading, despite my many other shortcomings. Here, take this."

He handed the book, which was indeed heavy, to Gonzalo. The Spaniard took it, grinning like a kid on Christmas morning. He studied the cover, which featured a line drawing of a rather scrawny-looking knight jousting with a windmill.

"It's a novel called Don Quixote, one of my favorites," Nate told him. "I used it to help myself learn Spanish. I think there's a lot of subtlety in the prose that I probably missed, but it sure is entertaining. It was written about a hundred years after your time, but I figure you may enjoy it anyway."

Gonzalo turned the pages eagerly, pausing here and there to read a few sentences aloud in flowing Spanish, an ecstatic look on his face. Then, he abruptly closed the book and stared down at it, cradling it in his hands. Nate waited for several long moments for Gonzalo to say something, then, much to his alarm, realized the man was softly crying.

"Aww, jeez. Are you all right, Gonzalo?" Nate shifted in his saddle, embarrassed and worried for his sometimes surprisingly sensitive friend.

Gonzalo brought the book up to his chest and held it there carefully with one hand, like a precious infant. With the other, he buried his rather large, hawk-like nose in a tattered handkerchief and gave a great snort. Then he took a deep breath, smiling again, but his eyes still brimmed with saltwater.

"I must apologize for losing my composure," he said in a muffled, shaky voice. "It's just that this is something of my homeland, in my own language! It is all that I have left of Spain, a place I fear I shall never see again."

Joyful tears zig-zagged their way down the rugged, weather-worn geography of Gonzalo's face, his dark-brown eyes shining brightly through the moisture.

"This is truly a noble gift, Nathan Theseus Tucker. I have no way to repay you, except in my continued service to you as your friend and faithful comrade in arms. You have my most profound gratitude."

"Well, your friendship is a pretty fine gift, too. That would do any man proud, and I thank you," Nate replied, starting to feel a bit choked up himself for books he would never read again, the Texas he would never set foot in again, the family he would never see again, all lost in the unreachable depths of a far-distant time. He clicked the corner of his mouth that told Poppy to start a canter, escaping the emotional situation before he lost his own composure, which was simply not the way of the Texan.

Gonzalo still cradled the precious book to his chest, head bowed and eyes closed in prayer.

"Thank you Dear Lord, for these gifts you have seen fit to bequeath to me, a lost and hopeless sinner. I probably do not deserve such fine friends as these, but they do make my life in this awful place and time bearable. Your mercy is great. Amen."

Then, he very carefully wrapped the volume in a clean, silk scarf, and reverently stowed it deep within his saddlebag, next to his well-worn Holy Bible. He smiled up at the too-bright sky, grateful for this one piece of his homeland, even if it was from a future age he would never know. With a gentle prod from his boot's pointed toes, he urged eager Flavio into a canter, following his treasured comrades across the desolate vast of the Drained Sea.

****




To Be Continued . . .

















Karma
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Hans leaned forward on his yard-sale-caliber easy chair and stirred his wine spritzer with a plastic drink sword. "You and Debra wouldn't fight so much if you had more karmatrons."

"Karmatrons?" Rob glanced at his wife. How had they been so unlucky to share an apartment wall with Hans and his wife, Susan? The worst Rob had expected tonight was stilted conversation, not a grilling on his marriage. Hans had invited them over for drinks and then bombarded them with questions ranging from why Debra was always late to how often they argued in public. Pompous jerk.

Hans looked the stereotypical college professor with his tweed jacket and patched elbows. "I'm exploring whether certain elementary particles influence our behavior. There are good and bad karma particles. Karmatrons and anti-karmatrons."

Rob sipped his beer. "Karmatrons make us happy?"

Hans yawned. "Let's say they facilitate a more pleasant aura."

Rob wondered why he was discussing Debra's shortcomings with such a pretentious snob. "Karmatrons make you fight less?"

"In a very simplistic analysis, that explanation might suffice."

Susan emerged from the kitchen with steaming-hot nachos. She set the platter on the table and sat down. She winked at Rob. "Y'all know Hans' theory is a load of bull."

"No, it's science, dear." Hans patted Susan's knee.

"If we had some extra karmatrons, maybe you'd be more than a visiting instructor," Susan told her husband. "You might have friends in the physics department."

Hans gave a dry laugh. "I'm working on it."

Susan sipped her vodka collins. "Bless your heart."

Hans flashed a paper-thin smile at Debra. "Now, Debra, what irritates you about Rob?"

Debra laughed. "He never listens. He just nods and smiles, like he's following some tips from a seminar on conversation skills."

Rob stared at Debra. Why wasn't she more annoyed? Last night they'd fought for hours, because Debra said he didn't pay attention to her.

****

"Debra?" Rob called out when he returned from class the next day.

She glared at him from their battered Formica table.

Rob sighed. The last month all they'd done was fight. "What's wrong now?"

"I hope nobody in the English department kept you waiting."

Rob put a dog-eared stack of Faulkner novels on the table. “I met with my thesis committee. It's no cakewalk discussing Sisyphean motifs and poker in Faulkner."

She rolled her eyes. "Being a grad student's so exhausting."

"And waitressing's a real job?"

She crossed her arms. "Why'd you tell Hans about our fights?"

"Me?" Rob raised his voice. "You bitched about me snoring."

Debra jumped up, knocking her chair onto the linoleum floor. "Why don't you move out?"

She'd gone from zero to sixty in a flash. Was there no middle ground? Next door they could discuss anything. Here, at home, they just fought.

Rob scowled at Debra. "Why don't you move out?"

Debra flung her purse over her shoulder. "Fine, I will."

"Where are you going?"

"Susan's." She slammed the door.

****

Rob paced around the parking lot until he calmed down. Finally, he saw Susan exit her apartment. She got into a rusty pick-up and sped off, leaving the front door open. He told himself it was worth it. He stepped inside. "Debra?"

Debra sat on a futon, her eyes red. "I'm sorry. I don't know why I got so upset."

Rob put his arm round her. "I'm sorry, too."

"Susan ran out to get some vodka." She sighed. "It's so calm here."

"Yeah." Rob opened a closet. "I wonder . . ."

"Are you looking for something?"

"Yep. A happiness-sucker. Did you hear what Hans said about karmatrons?"

Debra nodded. "He wouldn't shut up about it."

Rob heard a buzzing from the air vent. He dropped to his hands and knees. "Something's in here."

"Watch out. Susan will be back any minute."

He popped the vent. Inside, two hoses protruded from something that resembled a trumpet. One hose was taped to the duct; the other pressed against the vent cover.

"Son of a bitch." Rob pried off the tape. One hose covered a small square of plywood. Moving the wood, Rob saw a pinprick of light coming through the wall behind the duct. "He's pumping bad mojo into our place."

"Rob." Debra handed him a notebook.

He stood up. "Where'd you find that?

Debra smiled. "I did some snooping, too."

The notebook was full of graphs and numbers. Hans was studying two groups: the negative group (Debra and Rob) and the positive group (Hans and Susan). The notebook was labeled: Effect of Displacement of Anti-Karmatrons.

Rob pictured Hans, drinking glass against the wall, feverishly collecting data. Even in the karmatron-flooded air, the idea pissed Rob off. He switched the two hoses, replaced everything and put the vent back. "Let's see how Hans likes a taste of his own medicine."

****

Past midnight Rob woke to the sound of arguing next door. He turned to Debra, who put a finger to her mouth. Together they listened to the neighbors.

Susan's voice came through the paper-thin walls. "You experimented on Rob and Debra?"

"Now, dear, you—"

"Don't use your professor voice on me. I'm not one of your students."

"Quiet!"

"I won't be quiet." Something scraped near the baseboard. "Is this your karma pump?"

"It's called—"

"Shut up!" A loud crash. "Now it's scrap."

Debra sat up. "Do we argue like that?"

God, he hoped not. The only good thing about the fighting was that he'd learned a lot about Debra. "No, we're not like them.”

“I like Susan.”

Rob nodded. “Me too. She had nothing to do with Hans' experiments. I wish we could get her out of there."

As if on cue, Susan shouted, “What if I tell your department how you've been taking lab equipment home with you?”

Hans snickered. “They don't care what a non-physicist thinks.”

“We'll see about that!” A door slammed.

“Jackass,” Debra muttered.

Rob imagined how Hans might fare tomorrow. If anti-karmatrons got Hans fired . . .

That would be karma.

****
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