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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





















Murder at the Higgins

Written by Gorg Huff and Paula Goodlett
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Room 617, Higgins Hotel, 7:20 AM, June 6, 1636

Alfonso Caparelli heard the knock while he was washing his face. He yelled, "Come on in, Gertrude," and reached for a towel. He was still drying his face when a hand covered his mouth and a strong arm pulled his head back. Then he felt the stab, low in his back but angling up. He tried to pull away, but he was off balance and his struggles, as much as the actions of his assailant, moved the long, narrow blade around inside him. His struggles weakened quickly, and when he was released, he fell to the floor, unconscious, and continued to bleed.

****

The wielder of the knife wiped it on the dying man's shirt and put it away. Then, carefully avoiding the spreading blood stain, went over to the desk and perused the papers. None of the papers in the desk were of interest, and were left scattered on the desk and floor. Two ended up close enough to the dead man that his blood soaked them. Next came the file cabinets. The victim's filing system was esoteric at best. Again, nothing that would be of interest to the killer's employer. However, there were some papers that the murderer found interesting. Those were folded and hidden, for later perusal. Then the killer stepped to the closed door and listened. Hearing nothing, the killer opened the door, stepped out into the wide hallway, closed the door, and walked away. In the room, Caparelli continued to bleed to death.

****

Twenty minutes later, Gertrude knocked on Alfonso Caparelli's door and, getting no response, used her key to unlock the door. The middle-aged, hefty, German woman opened the door, then screamed.

****

Detective Lieutenant Leonhard Himmel, Mounted Constabulary, got out of the police car and looked at the Higgins Hotel. Leonhard had been a medical student, then a soldier, and for the last three years, a police officer in what had evolved into the Thuringia-Franconia Mounted Constabulary, often called the State Police. He had been called in because someone had called the brass, and because even a city the size of West Virginia County didn't have the resources to support much in the way of a forensic unit.

He had also watched every police procedural movie or television show that had been brought back in the Ring of Fire. That wasn't because he wanted to, so much as because it was all they had, aside from some instructional manuals, to tell them how to be up-time style police. He had taken the courses and knew about things like fingerprinting and blood typing, that they could do, and things like DNA testing, which they couldn't. He had even read Sherlock Holmes, and listened to a lecture by Dan Frost on the errors Arthur Conan Doyle made about what did and didn't constitute evidence. After that, he had almost never used it. Most crimes were open and shut cases. Some idiot stabbed some other idiot in front of half a dozen witnesses. Someone burglarized a house or committed a fraud. But Leonhard was a conscientious cop, so he gathered the evidence in a careful and conscientious manner. Besides, it impressed the civilians.

He walked into the lobby and was directed to an elevator bank, mostly skipping the mall portion of the hotel. The elevator was waiting. As soon as he got in, the operator closed the doors and turned the handle, and the elevator started to rise. Leonhard was still a little thrilled by elevators, and the Higgins Hotel had big fancy ones. He watched as the dial make its way to the six and the operator brought the cage to a stop with barely a jolt. The elevator man, about thirty and short an arm, used the one he still had to point Leonhard to the right.

"What have you got, Alfred?" Leonhard Himmel asked Sergeant Alfred Bauer of the West Virginia County Police, when he arrived at room 617.

"Not nearly as much as I'd like," Sergeant Bauer said. "Most of the residents of the floor are already out and about. And the ones who aren't, didn't see anything. The room was tossed but we don't think much was taken. Once we get the body out, I'll question the maid to try and get a better read. Could be a robbery but again, we won't know till we get an inventory of what was here."

Leonhard considered. "Have you dusted the place for prints?"

"Nope. As soon as I got the word you guys were being called in, I stopped messing with stuff," Alfred said. "You can dust the place."

Leonhard grimaced. "I got a call before I came out. Delia Higgins called the brass. Word came down that we are to assist."

"It's the Higgins, and that means it happened right under the noses of the Grantville hoity toity," Alfred said. "What did you expect? And Press Richards, well, as soon as it got to looking political, laughed about dumping it on you guys."

"Right," Leonhard agreed. "So we dot all the i's and cross all the t's on this one."

Alfred nodded, "As long as it doesn't come out of our budget." Then he waved at a couple of people who were waiting just down the hall, being held back by a uniformed officer.

"The hotel detective and the floor concierge."

"Right. I'll talk to them."

****

The hotel detective was a man Leonhard recognized from several of the  classes he had taken. "Friedrich, how did you end up here?"

"It's good money, Leonhard, and free room and board while they're at it. I'm in a suite up on the eighth floor," Friedrich Hoffmann said.

Leonhard nodded. "Sounds nice. But why hire you?"

"Mostly, it's been petty theft. There is a lot of wealth of one sort or another around here, and it can be pretty tempting."

They talked shop as Friedrich led them down the hall to a room. "This floor has a conversation room, as well as the baths. The guests can reserve it on a first-come, first-served basis. Johann, here, is the floor concierge. He manages that and the bathing rooms, as well as the staff for this floor."

"So how often did Herr . . ." Leonhard looked at Alfred.

"Herr Caparelli."

". . . Herr Caparelli, use the conversation room?"

Apparently Johann didn't need to look it up. "Three days ago was the last time. On average, he would use the room about once a week."

"Is that usual?"

[image: conversation room]Johann nodded. "It's a way of impressing clients. The conversation room is booked by someone most afternoons and almost every evening. In fact, it's booked most mornings too. Including this one. We moved the party down to one of the conference rooms." The conversation room was a large room with a chandelier in the center of the ceiling. It had a round table with chairs, a couch and a couple of easy chairs, surrounding a coffee table.

He waved Leonhard and Alfred to the couch, and sat in one of the easy chairs. Friedrich took the other easy chair.

"How well did you know Herr Caparelli?" Leonhard asked Johann.

"I know how he liked his shirts pressed. I know what his favorite foods were, and how often he scheduled baths. About his business . . . well, I know that he kept papers in his room and I scheduled his time on the computers. Some, but not much. They are expensive. What he did with that time, I didn't inquire. Our guests' business affairs are theirs, and we make a great effort to be sure that their privacy is respected."

"You have to understand, Leonhard," Friedrich added, "millions of American dollars can change hands in this building on any given day. Someone who knew what was going to happen in a meeting room like this might make their fortune at the expense of our guests. That wouldn't be good for the hotel."

They talked about the victim, a personable man, friendly and easygoing. Also a fairly generous tipper, and he wore the very best clothing. Johann sniffed. "He tended to overdress for his actual station."

Somehow, Leonhard got the impression that Johann was not a fan of Alfonso Caparelli. Johann probably knew a lot more about what went on on the sixth floor of the Higgins than he would willingly tell. Leonhard understood. There was something almost feudal about the staff of the Higgins. Like the retainers of a noble house, they didn't talk about the guests, at least not to outsiders. The problem was that their reluctance to speak of their guests could hide a host of sins.

"Apparently whoever did this was looking for something," Leonhard offered. "Could his papers have had enough value to justify the murder?"

"Maybe." Friedrich sounded doubtful. "No offence, Johann, since I know you know your guests well, but most of them are the financial guppies, not the sharks. If you were going to commit murder for the papers in someone's office, you would want the fourth floor where the corporate offices are, or the penthouse."

"Considering that neither Master David Bartley nor Judy Wendell is in residence at the moment, it would be the fourth floor," Johann said. "And please don't underestimate our guests, Herr Hoffmann. Granted, it's not often that any of their arrangements are that valuable, but they are the backbone of our business community. And sometimes they are involved in the founding of new businesses that grow quite large."

Yes, Johann definitely took a proprietary interest in his guests.

****

"Yes sir,"  Ralph Schreiner, the elevator man, confirmed. "I was on duty, but I didn't take any strangers to the sixth. It's not allowed. We can't keep track of all the short-term guests, but the sixth is all long-term guests and we get to know them. Besides, long-term guests get identification cards with their picture and room number on them." He glanced over at Friedrich and continued. "It's hotel policy. If we don't know the person, we ask to see their ID and tell them the sixth is for long-term guests."

"It must be difficult keeping track of them all, Ralph," Leonhard said. "How many guests are on the sixth floor?"

Friedrich interrupted. "There are ninety-seven guests and nine staff living on the sixth floor at the moment. Not all of the staff that live here work on this floor, and some of the staff that work on this floor live off premises."

"That's a lot of people and this isn't the only floor. You must spend a lot of time looking at ID."

Ralph was definitely looking uncomfortable and sneaking glances at Friedrich. Leonhard got the impression that checking IDs was a rule that was honored in the breach rather more than Friedrich would approve of. "Is it possible that someone might have slipped off the elevator this morning without you noticing?"

"No, I didn't bring anyone to the sixth 'cept Lucy Serona, who brought up the breakfasts for the regulars."

"Regulars?" Leonhard asked noting that Ralph's Amideutsch had a bit more hillbilly than most down-timers.

"That's Frau Keller in 604, the Kusters in 605, Herr Pfaff, 611 . . ." Ralph was reeling them off as though to prove his knowledge.

"No. I mean, what makes them regulars?"

Friedrich interrupted again. "The guests can eat in their rooms, ordering from room service or go down to one of the restaurants. The regulars have their breakfasts pre-ordered. It's easier for the cooks that way, and there's a discount." 

Ralph took over. "They make up trays and put them on a cart and Lucy brings them up at seven. Well, about seven ten, actually."

"Was Caparelli a regular?" 

"No. Mostly he had the breakfast buffet down in the Oak Room, like a lot of them. They have scrambled eggs, biscuits and gravy,  fruit jellies and, well, it's serve yourself. All you can eat." Apparently Ralph was a foodie.

"The buffet down in the Oak Room is inexpensive for long-term guests," Friedrich added and Leonhard seriously considered ordering the man out. 

Instead, Leonhard asked him, "Why's that, Friedrich? An egg costs the same, doesn't it? So does a muffin."

"No, actually it doesn't. The biggest thing that puts restaurants out of business is not being able to predict how much food they are going to need over the course of a day or a week. And it's a percentage game. If you have twenty customers on Monday and forty on Tuesday, it's a lot more of a problem than if you have a hundred twenty on Monday and a hundred forty on Tuesday. The Oak Room averages six hundred to six fifty breakfasts a day. They know just how many eggs they are going to need, how much bread, how much jam, how much pancake batter, and so on. Because they know that, they can order food in bulk. It makes it cheaper and Mrs. Higgins passes the savings on to the long term guests, especially those that pre-pay." Friedrich stopped, and actually blushed a little. "Ah, Anna is in the commissary department and it comes up in staff meetings. Besides, you asked." 

"If we can get back to the point . . . You said the only one you delivered to the sixth was—" Leonhard looked at his notes. "—Lucy Serona. Did you pick anyone up?"

"Yes, a bunch of them. Probably thirty between when I came on at five and when Gerty screamed. Most of them between six and seven."

There were two elevators. The other elevator operator, who had been on duty also starting at five, was less certain, but didn't remember bringing any strangers to the sixth floor. 

The fifth floor was all short-term guests. So was the seventh, and there were staircases just next to the elevators. So the murderer could have been anyone in the Ring of Fire. Especially since, according to Friedrich's girlfriend, the Higgins did a booming breakfast business. Anyone could have stopped in for murder and a bite to eat.




Mounted Constabulary Station, 4:30 PM, June 7, 1636

"What have you got?" Leonhard asked Gloria Papenheim.

"Too much and too little. There are a lot of fingerprints all over Caparelli's apartment. Most of them are his. The maids' prints are also common, and some other staff, but there are at least a dozen that we can't identify."

"Where?"

"There were papers all over the place and we're not entirely sure where they started out. We think that the unidentified prints are mostly from his desk. In any case, they don't even prove that the person touching the papers was ever in the room, just that they touched the papers at some point. The good news is that while we have lots of extra prints, we have one set on a lot of the papers. I can't prove it before Judge Tito, but I'm pretty sure that set belongs to our killer. The maid said she polished the furniture three days ago. They do light cleaning, empty trash cans and the like, every day. They do more serious cleaning once or twice a week. The last time for this room was Tuesday afternoon. And the same set of prints that is on so many of the papers is on the filing cabinet and the desk. That gives us a time frame."

Gloria—or, more properly, Maria Gloriana Papenheim—was a small woman who had at some point had her nose broken. She had been one of many camp followers who had had the good fortune to be with the army that the up-timers defeated at the Battle of the Crapper. She was quick to point out that she was no relation at all to "that bastard Pappenheim." She was also what the up-timers called an "anal retentive," or sometimes called "obsessive compulsive." She was very precise about everything, which made her the perfect head for the Mounted Constabulary Forensic Unit. She was nice enough, but irritating in her insistence that everything be done the same way, every time. Her mouse-brown hair was cut short and she always wore overalls, a heavy shirt, and boots. When working a crime scene, she added up-time rubber dishwashing gloves and cloth booties. She went to considerable effort to conceal the fact that she was a woman.

"What can you tell me?"

[image: knife]"Not much yet." Gloria looked around. "He was stabbed from behind by someone who knew what they were doing. Judging from the amount of blood, whoever it was made a mess of his internal organs. A thin-bladed knife, but probably a fairly long blade. Eight inches, I'd guess, but we won't be able to confirm that till the coroner gets around to him. There were a lot of papers in the room, and it's a safe bet that he ran his business out of it. We'll know more after Sandy has a chance to go over the papers."

"Okay. Meanwhile, I have to go back to the Higgins and soothe the ruffled feathers of Delia Higgins. Tell the coroner that this is a priority and light a fire under Sandy."

****

The killer laid out the papers in careful order. There was time. It was necessary to wait for the newspapers to announce the death of Alfonso Caparelli. That would be the confirmation. Meanwhile, the killer was interested in the papers found in Alfonso's room. Alfonso was a liar and a thief, but he was a sharp cookie. Something here might be very valuable back home.

Next stop: the library.




Mounted Constabulary Station, 7:20 AM, June 8, 1636

"Alfonso Caparelli was a con man," Gloria said pedantically. "According to Sandy, his private correspondence demonstrates that he had intentionally oversold stock in several companies he was involved with. Companies that were supposed to have one or two thousand shares, in fact have as many as fifty thousand shares."

"Well, there's motive," said Alfred.

"Not necessarily," Gloria corrected. "Very little of this would be apparent unless you had access to the records that Caparelli kept in his room. The people who owned some of the stock didn't know that the people who owned the rest of the stock existed. And it would be hard to tell whether the lower-than-expected dividends were because the company had more stock out, or simply was having a bad quarter."

"Check it out anyway, Alfred. Get some of the accountants on it and find out who knew they were being ripped off by this guy. And check out his bank account."

"Bank accounts," Gloria said. "He had three at the Grantville National, two at the credit union, and two at the Abrabanel in Badenburg."

"Why so many?"

"We're not sure yet. But he has one personal account at each bank, and at least one business account that he had access to. I think it was all part and parcel of keeping people from knowing what he was doing."

"How much money did this guy have?"

"If the stuff in his room was accurate, he had about a hundred thousand, between the personal accounts, and as much as half a million dollars in the various business accounts. But I'm pretty sure that he's not the only one that had access to the business accounts."

"Alfred, would you call the banks and get those accounts frozen till this is resolved?" Leonhard said. "From what Gloria's been saying, there are going to be law suits."

"Sure."

"So, tell me more about this con man," Leonhard continued. "And while you're at it, tell me what a con man is doing in the Higgins Hotel."

"What do you expect them to do?" asked Alfred, "Run background checks on everyone who rents a room?"

"Well, it would certainly be convenient." Leonhard grinned at the sergeant. "Besides, it would be in their interest too. It can't be good for business to have someone like this guy staying in their hotel. Never mind. I'll have a chat with Friedrich about it."

"You can have a talk with him, but they have no means of finding out what someone did in Hamburg, much less Italy."

"Do we even know where in Italy he was from?" Leonhard looked at Gloria

She shook her head. "Not yet. Sandy is still going over his papers, but he's not finding much of a personal nature. And, so far, nothing at all before he showed up in Grantville about a year ago. He checked in at the Higgins as a short-term guest for about a week, then rented a room on the sixth floor and went into business."

"Went into business with who? Who was he involved with?"

"David Bartley, for one," said Gloria. "But Herr Bartley is somewhere in Saxony with the Third Division."

"Maybe. But his man, Kipper, was in town not that long ago to visit his wife . . . right in the Higgins. And Johan Kipper was a mercenary for years. If Bartley wanted this guy dead, Kipper could do it, or find someone to do it," Alfred said.

"But what's the connection?"

"There are two major ones," Gloria said. "First is that mercenary company of Bartley's, the one that makes clothes. There are documents in his file cabinet that indicate that they want to get control of the company away from Bartley."

"So what? Bartley owns lots of companies."

"Not since he got forced out of OPM, he doesn't," said Alfred.

Gloria held up a sheet of paper. "According to this, Bartley wasn't forced out of OPM. Instead, he was planted on Stearns to introduce the becky, so OPM could do financial manipulation."

"What's that?" asked Leonhard.

"A memo from Franz Kunze to Bartley, dated two days before his sabbatical started, talking about credit instruments for Third Division," Gloria said. "That was before Bartley was transferred to Third Division, so apparently the fix was in. And there are suggestions that Becky Abrabanel was involved because of her connection to Uriel, and through him to Wallenstein, ah, King Albrecht." She pulled another paper. "Apparently, Wallenstein is a secret Jew. And the Jews are taking over Europe with their financial manipulations."

Leonhard was gaping at her.

Alfred laughed. "It sounds like this guy was writing for the National Inquisitor."

"Maybe, but the documents look genuine," Gloria said.

"We'll check it out," said Leonhard.

"Are you nuts!" Alfred blurted. "Sorry. But even if it's true, you don't want to go there. This is David Bartley we're talking about, and Rebecca Abrabanel. You could find yourself walking a beat in Suhl, if you didn't end up on the wrong end of a discussion with the CoC."

"We will go where the evidence takes us, Sergeant. That's our duty. I don't care how rich or connected they are. They are, as of now, persons of interest in a murder investigation."

****

"So, Johann, did you know that Herr Caparelli was a thief?"

Johann was silent for a long minute then nodded. "I suspected, sir. You can't help overhear things, but our guests have a right to their privacy."

"Well, in this case, your respect for his privacy may have caused his death. And, certainly, it contributed to the crimes he was committing against others."

"I didn't know! I simply suspected, as I said. And what would you have me do? Shall I go through your papers in case you might be taking bribes? Turn them over to the newspapers for examination? Or should someone that lives in the Higgins have fewer rights than you have?"

"That's a pretty educated argument, Johann."

Johann smiled. It was, and he knew it, because he was repeating a lecture that he had gotten from the hotel manager, Maria Elisabeta Cotta. She was the daughter of the mayor of Eisenach and a cousin of Franze Kunze, which was how she had gotten the job. But she was very good at it and if the Higgins Hotel was Delia Higgins' kingdom, Frau Cotta was the prime minister. She had given Johann a nice long lecture about the rights of their guests when he had been hired and another when he had been promoted to concierge. Up-timer law gave people the right to be secure in their person, and Johann respected those rights.

****

"Thank you for seeing me, Herr Kunze," Leonhard said politely, as he was ushered into the office in the Higgins. Franz Kunze, the chairman of the board of OPM, still lived in Badenburg, but he kept offices in the Ring of Fire. His were on the fourth floor of the Higgins Hotel. Herr Kunze was wearing a suit of black fabric of up-timer cut, but with the intricate embroidery of wealthy down-timers, and a lace-covered cravat.

"That's fine, Herr Himmel, but I do have another appointment soon, so if you could get to the reason for your visit?"

"It's about a memo you sent David Bartley a few months ago." Leonhard handed over the memo, which might not be the best police procedure, but he wanted to see Kunze's reaction.

Kunze looked at the memo casually, then stopped and read it carefully. "I didn't write this."

He didn't sound like he was lying. But then, someone like Kunze would be able to sound like he was telling the truth when he was selling you your own shoes. Besides, what else was he going to say? "Do you have any idea how this might have gotten into the room of a dead man?"

Kunze shrugged. "Maybe he wrote it? I know I didn't. Is this about that fellow who was murdered two floors up?"

"Yes, sir."

"Well, if he was trying to pass this sort of thing off, perhaps some of his suckers got wise to him," Herr Kunze said, sounding very up-timer. "I certainly never had any dealings with the man, not at my level, you understand." He looked back at the memo. "He does have the format right, I'll give him that. Aside from the content, it could be something my assistant wrote for me." The memo was a carbon copy, typed on an up-time electric typewriter. The carbon wasn't signed, but that, too, wasn't particularly unusual. It was an internal memo, not a contract. No reason to sign it. As Kunze had said, the format was the standard for OPM and a dozen other companies, and the page header was the OPM logo.

"I'd like to have our forensic people examine your typewriter to determine if this memo was typed on it."

"You what? Are you accusing me of lying?" Herr Kunze looked shocked. More importantly, he looked pissed off. And proceeded to prove just how pissed off he was. "No, you may not take my electric typewriter and play with it because you have a wild hair about an obvious forgery. And if you want to speak to me again, make an appointment through my lawyer."

****

Leonhard got a warrant and got the typewriter. Extensive analysis showed that, no, the memo had not been typed on Herr Kunze's typewriter, but though that did suggest it was a forgery, it didn't take Bartley off the hook. Such a fake would clearly hurt Herr Bartley's reputation because, no matter the evidence, not everyone was going to believe it was fake. So Leonhard interviewed Delia Higgins and Darlene Kipper. Both those ladies were less than pleased to see him and more than happy to let him know just how displeased they were.




Mounted Constabulary Station, 10:40 AM, June 9, 1636

"What?" bellowed Major Groschen. "You were dissatisfied with offending Delia Higgins, Franz Kunze, and Darlene Kipper. Now you want the Vice President on our backs? Tell me, Himmel, is it that you feel you need more exercise? Is that why you're trying to get us both demoted to foot patrol?"

After raking him over the coals, Major Groschen did end up giving him permission to interview Vice President Helene Gundelfinger. It wasn't really all that surprising. Leonhard had a good record for clearing cases. However, the VP was in the capital at the moment and he would just have to wait.

****

"Herr Joachim Gross?" Sergeant Alfred Bauer asked.

"Yes. What can I do for you?" Joachim Gross was a fussy little man in meticulously clean clothing. He was wearing an up-time style business suit, pale blue with a ruffled linen shirt and no lace collar. His hair was oiled and his mustache waxed.

"It's about Herr Caparelli."

"Oh yes! Such a tragedy. I barely knew the man, even if we did live on the same floor."

"Really? According to his notes, you were partners in several ventures. The fluorescent lighting company, for one."

"Oh yes, that. I never should have let Herr Engel talk me into investing. Was Caparelli involved in that? It was a minor matter of business. I meant that we didn't socialize together. He was Italian, you know."

****

Joachim was relieved when the policeman left. At least they weren't asking about the Spanish type-setting machine. The new mimeograph sheets were much cheaper than a page of manually-set type, but they only had an effective lifetime of a thousand or so copies. Up-time typesetting machines were expensive and in very limited production, but the Gaige Compositor was invested in by no less a historical figure than Sam Clinton! And from what Don Gonzales had said, it was quite a successful investment too. It had flexibility that only computers could surpass.

Joachim had been concerned when he had seen Caparelli hanging around the conversation room while he and several of his clients and patrons had been discussing the investment. Now, though, with Caparelli dead, it should be safe enough. Except now these stupid police were nosing around. Don Gonzales had made it clear that this was one of those inventions that the up-timers didn't even realize was there, like the primers.  If they found out about it, they could spoil the whole thing. They could build Gaige Compositor's much faster with their industrial base, and look at how fast they had taken over the mimeograph market after they finally remembered them. Joachim called his lawyer and asked his advice. The last thing he wanted was to have a bunch of cops horning in on his investments.




Mounted Constabulary Station, 3:30 PM, June 11, 1636

"What is it with you, Leonhard?" Major Groschen asked tiredly. "I have a note from an attorney that you're using your investigation to pry into confidential business matters. And warning that should your investigation reveal those business matters, we will be sued."

"From who, sir? Delia Higgins or Franz Kunze?"

"No, thank goodness. Someone named Joachim Gross."

"He lives on the same floor as Caparelli did, and he was apparently involved in business matters with him."

"All right. I'll have a chat with the lawyer about how suspicious it is when you try to impede a police investigation. But, for the sake of my ulcers, would you please try to be more circumspect?"

"Well, sir, it turns out ulcers aren't caused by stress, but by a bacterial infection."

"Get out!"

Leonhard got.




Mounted Constabulary Station, 11:20 AM, June 12, 1636

"Well, this is interesting." Helene Gundelfinger was in Grantville for some meetings. "I didn't actually have much investment in the whole American Equipment Company takeover, and certainly not on the A.E.C. side. At the same time, if these papers get out, it's going to look like I have, because I do intend to support House Bill 317."

"Why, ma'am, if you don't mind my asking?" Vice President Gundelfinger was taking this a lot better than Delia Higgins had, and incredibly better than Darlene Kipper.

"Because we need the railroads, and this bill—as unfair as it is and as many people as it's going to hurt—is necessary to get the sort of investment in railroads that we need."

"If you say so, ma'am." Leonhard Himmel had gotten Gloria to read the bill once she had found the memo in Capparelli's papers. The bill, in essence, empowered railroad companies in Thuringia-Franconia to do the next best thing to expropriating property along their routes. Gloria said that it would be challenged in the courts, both SoTF and USE, if it passed. She also wasn't at all sure that it would pass, even if it did have the Vice President's support.

"I hope you people have discretion, because that piece of paper is just the sort of thing that could cost me the next election. Even though it's as fake as a three dollar bill, it's inflammatory enough to cause a lot of damage."

And that probably explained why she was being so nice. She didn't want the memo leaked.

****

Signora Ponte looked at the police sergeant with scant favor as he explained his mission. She looked at the hand-written note that purported to be a buy order from her husband to acquire five hundred shares of Ponte Clothing, sniffed and turned around, going back inside. "Come along, then," she said over her shoulder. She went to a roll-top desk and pulled out some papers. "Here is a sample of my husband's handwriting."

Sergeant Alfred Bauer took the letter and looked at it. It was an order form for fifty bolts of white wool. It was a form, but there were several written words.

"For longer documents, we have a typewriter in the office. Serena has become quite a good typist."

Sergeant Bauer started to put the form in his pocket, when Signora Ponte interrupted. "I will need a receipt for that, Sergeant."

****

The whitewashed board had pins holding up notes and pictures. There was David Bartley, and a line from him to Kipper, and from Kipper to Captain Ponte, the mercenary captain who ran Ponte Clothing company for David Bartley and might be trying to wrest control from him, though it was seeming less and less likely as time went on. It was starting to look like most of the documents and notes that filled Capparelli's secret files were forgeries. 

"So why is Ponte still up on the board? Because if I were Kipper, I just might use Ponte or one of his mercenaries to take care of the troublesome Herr Caparelli."

"Not me," said Sergeant Bauer. "I'd use one of my old friends who had no connection with Bartley at all."

"Then you've got a mercenary that has no particular reason to be loyal to Bartley with information that could ruin him."

"Do you really like Bartley for this, sir?"

Leonhard Himmel shrugged. "Not really. But he is as good a suspect as any other." He looked back at the board. There was Joachim Gross. Bauer figured the man was hiding something, but didn't know what. There were half a dozen of Capparelli's clients, people that he had gotten to invest in ventures. There were fairly complete records of those transactions. Three more people who lived on the sixth floor of the Higgins, and were mentioned in Capparelli's files. And almost any of them might have had a motive to kill the man. Not that they had all been losers. Several had been making money off the stocks that he had convinced them to buy. Not usually as much as he had promised, but some.

Leonhard sent out more people to interview everyone they could find. In all that hay, there had to be a needle somewhere. At least, that's what he told himself.




Mounted Constabulary Station, 9:50 AM, June 13, 1636

More pictures were pinned to the whitewashed board, and they'd discovered how Capparelli used the forged documents. He would leave the document on his desk or on a table, half-covered by another document . . . to be discovered by the sucker. And then he let them essentially "blackmail" him into letting them invest their money with him.

There were several people they interviewed who started the interview horrified by Capparelli's death, and ended it wanting to throw a party for whoever had stuck the knife in. There were also some who tried to look like they were sorry about Capparelli's death, but didn't quite carry it off.

Leonhard and Bauer weren't entirely sure how much of that was real and how much was just a difference in acting ability.

"I hate dealing with the business community," said Bauer.

"Why?" Gloria asked. "The privilege and power?"

"Naw," Bauer drawled in Amideutsch. "It's that they're all such skilled liars. Give me a drunk who stuck his woman's lover any day."

"We're fucking nowhere," Leonhard groused. "We have a dozen possibles. No one saw anything, except that one man who remembers some guy walking down the hall at about the right time. And we don't even know if that had anything to do with the murder."

"I wonder how the cops in all those up-timer books managed to get their villain every time," Sergeant Bauer said, then snorted. They all knew that it was because it was fiction. Dan Frost had explained that, though the arrest rate for violent offenders was a hell of a lot better up-time than it had ever been down-time. Even up-time, in real life, it didn't compare with what the TV cops managed.

"It's because in real life there's a shotgun on every frigging mantlepiece, and they almost never kill anyone. In fiction, every frigging clue is significant.

"Okay, Alfred. Go talk to Herr Kroft again. See if you can jog his memory, how the man was dressed, anything."

****

"No, I don't remember much about how he was dressed. It was all down-time clothing, but . . . Wait. Now that you mention it, I think his clothing was in the Italian style."

"Where in Italy?"

"Do I look Italian to you, Sergeant? What do I know of the difference in styles between Rome and Sicily, or Florence, for that matter? He looked Italian. That's all I know."

****

"We could go looking for any Italian who was checked into a hotel," Alfred suggested, but not with any enthusiasm.

"No. All that would get us is a list of Italians in the area . . . and not a complete list, for that matter. I doubt, for instance, that Lucco Ponte is checked into a hotel. Why should he? He has a perfectly nice house."

"We could show Herr Kroft a picture of Lucco, though I don't think I'd use him. Maybe Captain Ponte."

"Come up with a photo array, a dozen Italians including Lucco Ponte and his brother."

Herr Kroft wasn't sure, but the one that looked most like the man he had seen was Officer Ricardo Barbato, who had been on patrol in Bamberg at the time of the murder.

Another dead end, but they questioned the Italians in Capparelli's notes again, anyway. Ricardo Doria didn't look any more like Officer Barbato than Lucco Ponte did. So they showed him the picture of Officer Barbato and asked him if he knew anyone who looked like that.

"Not really. But he looks a little like an enforcer for a Venetian family. Fellow called Sivori. . . . Yes, Giovanni Sivori."

Alfred was half-convinced that Doria had given him the name just to get him to go away, but he checked it out anyway. Giovanni Sivori had arrived at the Ring of Fire on June fourth, and was still in the Higgins, on the fifth floor.

****

"Tell me about Signore Sivori," Alfred said to the desk clerk who had been on duty when Sivori checked in.

"I'm sorry, officer," the girl said. "But I don't remember him at all. At least not by name.

"He's on the fifth floor, room 530."

"530. . .  No, nothing. Well . . . I think there was a guy who wanted to stay on the fifth or seventh, but the seventh is all suites, so he chose the fifth. But I don't know if it was on the fourth or the third of June. We check in a lot of people, you know. I can't remember all of them."

****

One look and Alfred knew him. By type, anyway. This man was a killer. He might have other skills—probably did, in fact. But this man could kill easily at need. Alfred recognized the look because he saw the same look in the mirror every morning when he shaved. It didn't necessarily mean that the man was a villain, just someone who would do the deed without hesitation or regret.

He asked his questions and Signore Sivori was clear in his answers. Yes, he had heard about the murder. No, he didn't know anything about it.

Alfred handed the morgue photo of Caparelli to Sivori, who took it and looked at it. Putting, Alfred noted, his right thumb on Caparelli's shoulder. That ought to give them a print. Alfred was careful not to smudge the photo when he took it back. "Do you know this man?"

"I don't think so, but I might have seen him in the Oak Room. I had dinner there several times, and breakfast. I mostly lunch in town."

"Why are you here in Grantville?"

"I'm here doing research for my patron."

"And what are you researching?"

"And that patron is?"

"Why do you need to know that . . . Sergeant, is it? I don't mind telling you what I have done and where I have been, but my patron is a private man. Neither will I tell you what I am looking for in the State Library."

"All right. We'll leave that for now. But don't leave town without checking with us."

Alfred went back to the station in a hurry. He had a hunch about this guy.

****

"It's smudged and it's not the best paper either, but, yes, I think it's a match," Gloria said. "You could have done a better job of preserving the evidence."

"Hey, I was sneaking the print. I couldn't very well stick it in an evidence bag while the guy was watching." 

[image: finger print]"Well, all I can make out is a six-point match. Too much smudging. Six points isn't enough to be proof, but it's strongly suggestive."

"Is it enough to bring him in?"

"It's enough to bring him in for questioning. I doubt it's enough to get an arrest warrant. Heck, even if we had a perfect match, all it would prove is that he was in the room and lied about it."

Leonhard, who had been listening, said, "Bring him in. We'll have a talk and give him some coffee. Maybe get a better set of prints."

****

There was no answer at the room door. Nor was Signore Sivori at the State Library. They had no picture of him, but put out an "all points, wanted for questioning" notice.

****

"It doesn't make sense," Leonhard said. "The guy arrived in Grantville on the fifth and killed Caparelli the next morning. Then he just hung around till he noticed us getting close?"

"Well, he could have had dealings with Caparelli before and come back to kill him."

"There is no mention of Sivori in Caparelli's records," Gloria said.

"So maybe it was from before Caparelli got here. Or maybe Sivori gave a false name when he checked in."

"No. Remember, Doria recognized him. He's the one who gave us the name."

"So Sivori was a real name. Have another talk with Doria, Alfred. Gloria, go over Sivori's room with a fine-toothed comb."

The Mounted Constabulary didn't find anything of much use in Sivori's room. They got more prints, enough for a solid match to the prints found on Caparelli's file cabinet,  which they were pretty sure were the murderer's.

****

Three weeks later, the file was moved to cold cases. Not because there was much doubt about who had done it, but because it was a big world out there, and their chance of finding Sivori was slight. There was an open warrant on the man, with a description, but they had never gotten a photo of him.

It wasn't something that made any of them happy, but it wasn't all that uncommon, either.

"I wish I knew why," Alfred commented as he picked up the box with the files and evidence to take to the locker.

"We probably never will," Leonhard said.




Six months earlier, Room 617, Higgins Hotel, 2:30 PM, January 14, 1636

Alfonso Caparelli waved in the clients. "I'm sorry about the conversation  room. Someone else got in ahead of me, but I've ordered up some of the sausage rolls and I managed to get some actual orange juice."

The guests came in and Alfonso guided them to the sofa bed, then took a seat at his desk. In this case, it was even true that Alfonso was sorry about the conversation room. It was a more impressive room to have guests in, especially when one of the maids brought in coffee and donuts or wine and canapes.

Signore Garibaldi waved away his apologies, "The room is fine, a nice room, and we aren't here for the decor anyway. Right? Tell me about this process of yours." 

"The solar purification machine is one of those up-time ideas that is both incredibly simple and amazingly useful." He went on to describe the basics of the process, which was fairly standard and in a cheat sheet the library put out, but he managed to make it sound like he was the one who did the research. The principles involved were perfectly valid and the device would, in fact, work just fine. It would also be both more expensive and less robust than he implied.

Signore Garibaldi listened politely, but didn't buy. That wasn't unusual. Alfonso was a good salesman and every good salesman knew you didn't make every sale or even most sales. So he fed them danish and orange juice, gave them one of his special business cards that had a dot matrix picture of him, Caparelli Investments, and the address here in the Higgins, and invited them to come see him again the next time they were in town. Once he had seen them out and escorted them down to the lobby, he went back to his room.

Room 617 was a single occupancy on the sixth floor of the Higgins Hotel in the Ring of Fire. In the year of Our Lord 1636 there were other Higgins Hotels, but the one in the Ring of Fire was special. To Alfonso Caparelli, the address was enough to justify the rent. The room was fourteen feet wide and twenty-three feet long. It had a toilet and a sink. There was a shared shower and a bathing room down the hall.  He had a sofa bed and along one wall, there was a desk and file cabinets. They were down-time made and provided by the hotel, but he didn't bother with them now. Instead, he sat at his desk and turned the switch for the radio. The room, like almost every room in the Higgins, had piped-in music that could be accessed by the flipping of a switch. He turned up the volume, leaned back and just listened to the music.




The Barbaro family home in Venice, February 7, 1636

"It was a lovely room we stayed in. It was on the fifth floor of the Higgins." Signore Garibaldi smiled.

"Do they really have running water in every room?" asked Angelina Maria Barbaro.

"Yes. At least, in our room. In fact, our room had its own bathing room with something they call a shower. Of course, not all the rooms were as grand as ours. There was this funny little man, Caparelli, who tried to interest us in a business venture. He lived there permanently, on the sixth floor. His room had running water but no shower. They had a bathing room down the hall." He leaned conspiratorially down to the young woman. "I heard that Delia Higgins wanted to have a bathtub and shower in every room, but she was overruled by the Germans on the board of OPM. You know the Germans. No sense of modesty at all. They probably even shared the bathing room between men and women."

Angelina took a step back. "You were saying you discussed business with this Caparelli fellow?" Angelina didn't want to talk about communal bathing with this over-stuffed Livorno merchant.

[image: Venice]Signore Garibaldi nodded yes. "He wanted me to buy into a company making water something or other. Oh, I have his card and it has one of their up-time photographs on it. . . . Or was it a dot something? Anyway." He reached into a pouch and pulled out the card and showed it to her.

Angelina managed to keep her face from changing expression, but she could almost feel the blood draining out of it. "How, interesting," she managed. "What kind of picture is it again? I have seen some of the up-time photographs and this doesn't look like them." She turned, looking for her brother. She saw him, and waved him over.

"Paolo, come see this image that Signore Garibaldi brings us from Grantville. It's different from the photographs we have seen, is it not? Besides, we may want to do business with this . . . Caparelli . . . was it?"

Signore Garibaldi looked a little confused, but passed the hand-sized card across.

Angelina saw her brother's mouth tighten and apparently so did  Signore Garibaldi. "Is there a problem?" he asked.

"Not at all," said Paolo, grinning now. "It's just very different than the photographs I have seen. Hmm . . . what business did you say this Alfonso Caparelli was in?"

"Oh, he's just one of the men of affairs in Grantville," Garibaldi said. "Has his fingers in lots of pies, but didn't have anything that I was willing to become involved with. But he did well enough to stay at the Higgins on a permanent basis. See, on his card? Room 617, Higgins Hotel. If you're interested you can write him there."

It was clear to Angelina that Garibaldi was starting to wonder if he should perhaps have invested in whatever Caparelli had been selling. One look at the picture was all it took for her to know that Alfonso Caparelli was actually Alfonso Caponi, a minor thief who had gotten poor Antonio to invest in his shipping venture. Antonio had gotten friends into the business, and that had lead to his death. And almost to a war.

Caponi had gotten away before anyone had realized that the shares in the shipping venture he had sold were not actually his to sell. It was a big world, and her family had realized that it was unlikely they would ever find him. But now . . .

****
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December 1635, Tetschen, near the border between Saxony and Bohemia

John "Puss" Trelli walked up to the stall where his mount had his head over the door. Thunder locked his eyes on Puss' hands, looking for the usual treat. With a smile Puss pulled an apple from his pocket and broke it before offering his horse half.

Thunder snaffled the half presented on Puss' hand, but instead of immediately trying to get the other half, he searched beyond Puss, and emitted the horsy equivalent of a whine before butting his head into Puss' chest.

Puss wrapped his arms around his horse's neck and rested his head against Thunder. "You miss him too, don't you?"

They were still standing like that when Corporal Michael Cleesattel turned up quarter of an hour later. "You ready for patrol, Sarge?"

Puss patted his horse and gave him the other half apple. "Yeah, I'm ready."




Grantville

"What does it take to be bullet proof?"

Felix Trelli looked up from the book he was reading. "Could you be a little more specific?" he asked his daughter-in-law.

Sveta Andreyena settled down in a chair opposite Felix. "I've been reading some of John's notes for a second Erik Zeetrell story, and well . . ."

Felix smiled. "Does this have anything to do with the movie we watched last night?"

Sveta nodded. "Would a piece of boiler plate really stop all those bullets?"

"You're worried about 'Hollywood Physics'?"

Sveta nodded again. The original Erik Zeetrell story, as written by her husband, had contained several fight scenes that owed a lot more to Hollywood than to reality. When she'd rewritten the movie script as a novel she'd had to change a lot of the action sequences to maintain her own suspension of disbelief. After all, she'd learned a thing or two about fighting growing up with four older half-brothers.

"I'd call that scene in A Fistful of Dollars plausible."

"What about period armor?"

"They didn't have much armor in that period."

Sveta rolled her eyes. Papa knew that wasn't what she meant.

"Okay, sorry," Felix said. "The easiest way to find out, and to keep your sensibilities intact, is to run some tests. I'll see if the materials lab is interested."

Sveta smiled. The measles epidemic that had confined her to the house had not only closed the schools, it had also closed the technical college where Papa worked. With no students to teach, the staff were essentially sitting around twiddling their thumbs. With her own experience of being incarcerated in the house for weeks, she could see them jumping at the chance to actually do something. "Thank you."




Tetschen

"It's strange not having that pesky mutt of yours walking under my feet," Corporal Michael Cleesattel said.

Puss just nodded. He was still missing Yorick.

"You planning on getting another dog?"

"No!"

Puss' terse monosyllabic response silenced Michael, and they continued their patrol to the sounds of daily life in Tetschen as the day slowly turned into night.

[image: town]The townsfolk actually smiled at them as they walked past. Some of them even stopped to chat. This wasn't how townsfolk normally treated soldiers garrisoning their city, but the Hangman Regiment was different from most garrisons. For a start, they paid for everything. Sure they paid with divisional chits, but the Third Division's chits, known as beckies, were as good as real money. Secondly, they were disciplined. Of course, there was still some drunken fighting and a bit of damage to property, but to date that had been controlled and the perpetrators punished. Catching the perpetrators was Puss and Michael's job. They were Military Police. They stood for something the townsfolk appreciated, security.

"Help! Thief!"

The cry was almost lost in the sound of leather-soled footwear on cobbles. Puss quickly located the source of the noise. As a general rule, when someone yells "thief" the person running away is usually the person to stop. Now, Puss could have reached out to grab the young dandy's clothes as he went past, but they could so easily rip, letting him get away. That left some form of tackle. Puss could have jumped on the guy, wrapping his arms around his legs to bring him to the ground, but a guy could get hurt doing something like that. Instead, Puss took advantage of his near six-foot frame and hung out an arm. In some sports it is called a "stiff-arm tackle"; in others it is called a "coat hanger." Whatever one wanted to call it, Puss collected the probable thief across the neck with his forearm. It stopped the youth dead, and dropped him on his back.

Puss took advantage of the stunned state of the youth to gain a restraint hold. With the suspect secured he looked up to see what Michael was doing. True to the procedure they'd developed, he had a hand on the merchant. It wasn't so much to stop him running away as to stop him attacking the thief, as the concept of due process tended to escape people who'd just been robbed.

Puss assisted the youth to his feet. "What seems to be the problem?" he asked the merchant.

Andreas Fürgang pointed at Puss' captive. "He stole my purse!"

"You ruined my jacket." The youth tried to pull his arm free from Puss' grip, but Puss just applied a little more torque. "Ahhhh!" the youth protested as he squirmed in Puss' grip. "Do you have any idea who I am?" he demanded.

"You're the miscreant who stole this gentleman's purse." Puss turned to check on the merchant, and caught a sudden change in his countenance. Just for a moment, before he realized Puss was looking at him, Andreas looked scared. Puss took a mental note of that and concentrated on the problem at hand. "Could you describe your purse?"

"Here it is," the youth said, as he tried to reach into the top of his jacket.

Puss, however, was having none of that and applied more torque to the youth's right arm while he reached under his jacket and pulled out a heavy drawstring purse. He hefted it, trying to estimate the value of its contents.

"It was just a joke," the youth said.

Andreas stared intently at the purse in Puss' hand. "I have my purse back, so there is no damage done. Put it down to youthful high spirits, Sergeant."

"So you don't want to press charges?" Puss tossed the purse to Michael, who also hefted it as if trying to judge the value of its contents before handing it to Andreas.

The merchant, after a quick check of the contents of his purse shook his head. That left Puss with little choice but to let his captive go. The youth rubbed the arm Puss had been holding and glared at Puss. "You'll pay for this!" he said before stalking off.

"You want to be careful, Sergeant," the Andreas said. "His father is a very important man."

"And who might his father be?" Michael asked.

****

A few days later Puss was once more walking through the streets of Tetschen, this time accompanied by Corporal Thomas Klein. In the distance he heard the tell-tale sound of breaking glass. Someone was going to be facing a big bill for damages in the morning. He exchanged a wry smile with Thomas and altered course.

They were in no hurry to get to the fight, as the first few minutes were when the protagonists were at their most aggressive. Experience had shown that if they let them work out their aggression against each other for a few minutes, the fighters were usually a lot more willing to have the fight broken up, rather than combine forces and turn on the interfering policemen.

They arrived at the bar to see just what they had expected. The multi-pane front window had lost a pane, probably to a thrown mug, and two men were exchanging blows. Naturally, rather than try to stop the fight, the patrons had drawn back, forming a ring, and were egging on their preferred combatant. Puss had no doubt that at least one person in the crowd was taking wagers on who might win.

Not wanting to be killjoys, and coincidently become a target for the crowd, Puss and Thomas sought out the manager. They found him standing to one side of the bar with a cudgel in his hand, keeping an eye on the fight. "You need any help?" Puss asked.

Augustin Rappold broke his glance away from the protagonists to smile at Puss. "So far the only breakage is the window, and I know who did that."

Neither of the fighters, who were surprisingly enough still slugging it out, were soldiers, but some of the crowd were. "A soldier?" Puss asked.

"No, some foreign worker." Augustin used his cudgel to point out a man in the crowd.

The man was difficult to identify in the poorly lit room, but the style of dress definitely shouted foreign worker. As he was obviously not a soldier, he was no concern of Puss'. "You seem to have everything under control, so if you're happy, we'll leave you to it."

"Thanks for checking." Augustin leant close and whispered into Puss' ear. "You want to be careful of that Frederick Hoffmann. He's a nasty piece of work. He's the apple of his father's eye, and Ludwig won't hear a word against him."

"Thanks for the warning," Puss muttered before drifting off to pull Thomas away from the fight. He'd been getting a lot of warnings since he tackled the young dandy.

"You learn anything?" Puss asked Thomas.

"The word is Frederick Hoffmann is trying to hire some muscle to have you beaten up."

Puss nodded. Master Frederick Hoffmann, the seventeen-year-old eldest son of Ludwig Hoffmann, was beginning to look like trouble. "Someone's going to get hurt."

"Just as long as it's not one of us," Thomas said.

Puss wholeheartedly agreed with that sentiment. It was time to ask their friends in Charlie Company for help.

****

Captain Casper Havemann's tent was toasty-warm when Puss and his patrol entered. It wasn't just the pot-bellied stove that was keeping it warm. There was also the presence of not just the captain, but two of his lieutenants and the company clerk. "Come on in, find yourselves somewhere to sit," Casper directed. "Corporal Schlegel, you have the floor."

The company clerk flipped open a notebook, glanced at it for a moment, and looked around the tent. "My sources suggest that Frederick Hoffmann has employed Martinus and Christoff Gubka for the purpose of administering his revenge attack against Sergeant Trelli."

"Why would he want revenge?" Lieutenant Conrad Scheel asked. "All Sergeant Trelli did was detain him for a moment."

"In a most humiliating way," Corporal Schegel said. "Or at least that's what he believes. He has been heard saying he wants to spill Sergeant Trelli's blood."

"Well, Charlie Company isn't going to let that happen. Sergeant Trelli will be safe in camp," Conrad said.

"Except I can't afford to be confined to camp just because someone wants to have me beaten up," Puss said. "That would send a signal that such threats work."

"So what are you going to do?" Conrad asked. "Any time you step out of camp you're going to be a target."

"Precisely," Casper said. "Which is why Sergeant Trelli has asked for our help."

"How can we help?" Lieutenant Marcus Trautermann asked.

Puss turned to Corporal Schlegel. "Corporal, the map please."

Corporal Schlegel pinned an accurate aerial view of Tetschen on the board. "This is Tetschen," he said, rather redundantly. "The red dashes are the route Sergeant Trelli and Corporal Klein will take on their night time patrols for the rest of the week.

"It is expected that the Gubkas will be in a hurry to collect their payment, and on seeing a regular pattern of movements will pick a location on this route to launch their attack.

"There are three alleyways that we think are prime ambush locations. Here, here, and here." With each "here" Corporal Schlegel circled the alley in question.

"Just because you think they're likely locations doesn't mean the Gubkas will pick them," Marcus said. "There're too many possible ambush sites for your men to cover."

Puss nodded. "That's why I'm asking for your help."

****

In early January, Puss and his men prepared for yet another night patrol. Just as they had for the last few nights, they set the cuirasses and full-head helmets Lieutenant Scheel had liberated from the Tetschen armory near their tent's potbellied stove to warm them before they put them on. While that was happening, Puss cleaned and checked his new H&K Army cartridge revolver, which had been a Christmas present from his parents, while the rest of his patrol cleaned and carefully checked their service H&K Remington cap and ball revolvers.

In the hour before sunset, they started to prepare for patrol. First, each man inserted a groin protector, then they helped each other secure an infantry cuirass over their regular clothes. The armor was warm now, which made up in part for the weight. Over the cuirass went their regular greatcoats. In the light of the slowly setting sun, nobody looking at them would notice the added bulk of the armor. Topping it off was a helmet that protected the head, ears, and neck. The helmets were completely covered by large fur hats.

Before they left, each man strapped on his gun belt, slid a side-handled baton through a loop in the belt opposite the gun, and collected the close-in fighting weapons of their choice. The last piece of equipment each man attached to their webbing was a pea-whistle. This was standard equipment, and could be used to call for assistance. This time, though, such assistance would not be limited to fellow policemen. Trusted members of Charlie Company had agreed to respond if they heard a whistle.

Puss and Thomas left first, with Michael and Lenhard following at a discreet distance, but close enough to respond quickly if and when the expected ambush happened.

****

They paused at the entrance to an alley, and immediately Puss went on high alert. It wasn't just the out of place hoot of an owl—an agreed signal with members of Charlie Company—that told him that Frederick and his paid muscle were probably waiting for them somewhere in this alleyway. There was also the lack of the normal sounds and traffic one would expect to hear in this area at this time of night. "This is it," he muttered just loud enough for Thomas to hear as he pulled his hands out of his pockets and closed his eyes.

Thomas responded by stopping to light his pipe. The flare of the match was a signal to Michael and Lenhard that they thought the trap was about to be sprung.

Thomas dropped the match and the sound of his boot scuffing against the cobbles told Puss it was safe to open his eyes. He laid his left hand on his side-handled baton and tightened his grip on the collapsed expanding-baton in his right hand as they stepped into the alleyway.

There were four men waiting for them, which was at least one more than they'd been expecting.

"Well, well, well. Right on time, Sergeant Trelli, or can I call you George?" Frederick said. "Do you like my pets?" he asked, gesturing to three large men, each armed with a cudgel. "Get him!" he ordered.

It was every man for himself as Frederick's "pets" charged Puss and Thomas. One came at Puss with his cudgel raised. Puss had his side-handled baton drawn and held firmly against his left forearm as a parrying tool just in time to block the strike aimed at his head with a classical martial arts high block. Normally that was not a good thing to do, because it exposed the weak ulna bone (rated, if Puss remembered correctly, to a breaking strain of eight pounds, against the radius' twelve) to the full force of the downward strike. However, he was using the side-handled baton like a tonfa, and that distributed the impact across his whole forearm. His assailant wasn't so lucky.

The man was swinging a heavy cudgel with potentially bone-crushing force when his arm hit Puss' up-raised arm. The entire force of his impact was concentrated on the small area of his ulna that impacted the side-handled baton Puss was holding. There was a sharp crack that echoed down the alleyway as the ulna broke, and the man's cudgel went flying over Puss' shoulder.

The impact must have come as a surprise to the bully boy, but Puss, who'd learned the defensive move in his training, had been prepared for the jarring impact. He took advantage of the momentary distraction of the man to thrust his collapsed steel baton violently into the man's solar plexus, disabling him immediately.

Naturally, Puss was only human, and could only deal with one opponent at a time. That allowed the third man to take an unimpeded swing at his head. The blow glanced off his helmet, dislodging the fur hat that had been covering it. Puss' head was ringing, but he was still on his feet. Then the cavalry announced its arrival as Michael and Lenhard charged in, blowing their whistles as they ran.

"It's a trap!" Puss' assailant cried before taking to his heels.

"Look out! He's got a gun," Thomas shouted moments later.

Puss had regained his balance and was busy watching the man who'd hit him run into the welcoming arms of members of Charlie Company, and had completely forgotten about Frederick until Thomas cried out. He reacted immediately, dropping his steel baton and swinging round counter-clockwise while his right hand went for his revolver.

Most American men would, if pressed, admit to having at some time in their lives practiced fast draws. As a child Puss had done it with toy guns, and when he started Cowboy Action Shooting, he'd graduated to using real guns. Needless to say, the Ring of Fire hadn't stopped him practicing and he was, even if he did say so himself, quite good at it. Muscle memory took over. However, even Superman wouldn't have been fast enough to get a shot off before Frederick could fire.

"Die, bastard!" Frederick Hoffmann screamed as sighted along the top of his revolver.

There was a blinding flash and a cloud of smoke bellowed out of the revolver, and Puss felt a hammer-blow to the chest. Throughout this, his right hand had continued its well practiced path. It had hit the butt of the revolver, and even as the revolver was drawn, it thumbed back the hammer. The impact of Frederick's shot interfered with Puss' muscle memory. A convulsive contraction of the trigger finger resulted in a gunfighter's equivalent to premature ejaculation. Fortunately, the revolver was well clear of its holster; otherwise the bullet might have made a mess of Puss' right leg. Instead, it went into the cobbles, sending a spray of lead and stone fragments into Frederick's legs.

Puss recovered from the shock of impact to find his revolver cocked and aiming at Frederick as he lay bleeding and whimpering on the ground. He thought for a moment of firing, but only for a moment. He lowered his revolver and holstered it.

Thomas and Lenhard ran up to him. "Are you all right, Sarge?" Thomas asked.

"You were lucky he missed," Lenhard said.

"He didn't miss." Puss poked a finger through the hole in his coat. "It seems the armor stopped it."




Grantville

The dinner things had been put away and everyone was heading for the living room to relax, and maybe watch television. Felix Trelli tapped Sveta on the shoulder. "I've got the preliminary results from the materials laboratory."

"You have?" Sveta let herself be led back toward the kitchen. "I thought you'd forgotten about it."

Felix grabbed a folder before leading Sveta to a chair at the table. "No, but we got some interesting results that needed to be checked."

"Like what?"

"Like the fact that even at a range of ten feet, the standard service rifle couldn't penetrate a cavalry cuirass."

Sveta whistled. That was definitely news. "I thought there were plenty of casualties amongst the French cavalry at Ahrensbök."

"That's what the newspapers said," Felix agreed. "And that's why we retested everything."

"And . . . ?" Sveta prompted.

"The SRG still couldn't penetrate the armor with a standard bullet and charge. We even tried different rifles and different breastplates without success. Our current theory is that the casualties at Ahrensbök were the result of hits to lesser armored parts of the body, or they weren't caused by rifle fire. We've sent off a request to the Medical Department in Magdeburg for a complete breakdown on the nature and location of injuries so we can test that theory."

Sveta thought about the amount of paperwork the department would have to wade through to satisfy that simple request. "They're going to love you for that little job."

"Nah, it'll give them something to do." Felix grinned. "Anyway, back to your results. You'll be interested to learn that even the most powerful standard black-powder pistol cartridge we tested, the .45 Long Colt, fired from an H&K Army with a seven-and-a-half-inch barrel couldn't penetrate a fifteen gauge pikeman's breastplate."

"What? Not even at point blank range?"

"Nope. Not according to our tests. That's not to say the person wearing the armor won't be hurt by the impact, because the impressions in the clay backing we used suggest they would have been."

"What about a down-time pistol?" Sveta asked.

Felix smiled. "That's something else altogether. Using a wheel-lock smoothbore cavalry pistol we were able to penetrate the breastplate out to thirty yards."

Sveta blinked at that. It didn't make sense. "I thought up-time guns were supposed to be better than down-time ones."

[image: calvary pistol]"With up-time ammunition they often are. But you've got to remember that a cavalry pistol is a pistol in name only. Some of them have barrels over twenty inches long. The one we tested had a fourteen-inch barrel."

One couldn't live in the Trelli house long without learning something about guns. Longer barrels tended to mean higher velocities, which meant more muzzle energy. As she'd discovered when she read the data sheet that accompanied the new H&K Dragon she had bought recently—the short barreled revolver had less than half the muzzle energy of her H&K Army. And besides, with no cylinder chamber limiting how much powder you loaded behind a bullet . . . Yes, she could definitely see a cavalry pistol generating more energy than a revolver.

"I don't suppose down-time muskets can penetrate the cavalry armor where the SRG failed?" Sveta wasn't hopeful, but the idea that a supposedly-inferior weapon could be used by her hero to take out an armored opponent appealed.

"You suppose right, but only out to about forty yards, and they only achieve that because their muzzle velocity is up around fifteen hundred feet per second, compared with the SRG's nine hundred."

Sveta smiled. Forty yards was long range for a gun fight in the Erik Zeetrell world. "What about loading multiple charges into the SRG? Would that give enough energy to penetrate the armor?"

Felix shook his head gently. "That's not advised. The SRG's rifling is optimized for the existing powder charge. You start increasing the bullet's velocity, and you start losing accuracy."

"But what if you really needed to be able to penetrate the armor? Couldn't someone empty the powder from, say, two cartridges down the barrel, and would that be enough to penetrate the armor?"

"Probably," Felix reluctantly conceded, "but only if you could hit the target."

"That's good enough for me," Sveta said as she made a note in her notebook. The reduced accuracy could even be a plot point. "Out to what range?"

Felix rolled his eyes. "Call it a hundred and fifty yards, but your chances of hitting are probably worse than using a regular smoothbore."

"That's okay," Sveta said as she added that morsel to her notes. "Now, assuming you hit your target, is there anything that can stop a double-charged SRG?"

Felix sighed. "Your best bet would be one of the new flak-jackets Tracy Kubiak is making. One of the steel-plate inserts she offers is supposed to give protection against a .30-06."




Tetschen

Frederick Hoffmann had been carried to the medical department's clinic to determine the extent of his injuries, which, from what Puss had overheard while another medic treated his own injuries, were much worse than first thought. A large chunk of lead had ricocheted off the cobbles and torn its way through Frederick's left calf. That'd been the source of all the blood, but most of the whimpering was because Frederick had somehow managed to break the fibula in his right leg. Puss wasn't sure how much of a problem that was going to be, but back up-time his friend, Chris Drahuta, had managed to break the same bone playing tag football. He'd had to have a titanium plate inserted and the bones screwed together. Somehow Puss didn't think medicine had progressed that far down-time. He said as much to his companions.

"He might lose the leg," Michael said. "Mind, the regiment's medics know what they're doing, so he should survive the surgery."

"He's facing the death penalty," Thomas said. "You really think they're going to waste their time doing more than stabilizing his condition?"

"It's all good practice," Lenhard said.

Puss winced. It wasn't that his colleagues were particularly bloodthirsty, because by local standards they weren't. But there was a certain callousness about them that Puss hoped he never developed.

Michael pulled a large cap-and-ball revolver from under his coat and held it up. "This is the gun Frederik Hoffmann used. It's a Bittner 10mm, made in Karlsbad."

Puss held out his hand for the weapon, which looked like a Colt Navy. Closer examination revealed it was an almost direct copy, and that in spite of a lack of a safety notch, all of the remaining chambers were still capped. Mentally cursing wannabe Darwin Awardees, he gingerly pried off the five remaining percussion caps. "He's a bigger fool than I thought."

"Why do you say that?" Thomas asked.

"Because he carried it with the hammer over a loaded chamber."

Lenhard patted the revolver in the holster at his hip. "I do that all the time. So do you."

"Sure, but we've all got Hockenjoss and Klott revolvers. They use a transfer bar safety. This thing doesn't." Puss passed the Bittner to Lenhard.

"I knew the kid was mad, that just proves it," Lenhard said as he examined the Bittner. "You could have saved everyone a lot of time and effort by killing him when you had the chance."

"I tried, but my first shot went low. By the time I was ready for a second shot, he was on the ground and disarmed. Killing him then would have been murder."

Lenhard turned to Thomas and Michael. "Can you believe this guy?"

****

Puss stood with Lenhard back at the shooting line at a makeshift range while Thomas and Michael set up a well used breastplate against a bank. He could have helped them, but the gunshot he'd taken the other day had left bruising that still hurt.

"Who wants to go first," Puss asked when Thomas and Michael got back.

"I will," Michael said. He picked up the Bittner and after fitting a single cap took aim and fired. At a range of ten yards they could all see the dent the bullet made.

Thomas was next. He took aim with his H&K Remington and fired. It too only left a dent. "Your turn, Sarge."

Puss' revolver was a new H&K Army double-action revolver in .45 Long Colt—just like the weapon his wife had used recently to kill a home invader. The bullet was heavier than the simple balls Michael and Thomas had fired, and it had at least twice the muzzle energy of their revolvers. He thumbed back the hammer and took aim.

Boom!

Puss holstered his revolver before leading the group forward to check that he was really seeing what he thought he was seeing. He'd fully expected to penetrate the armor. After all, he was shooting from close range, and the ballistics of the ammunition he was using were little different to the ammunition he'd used up-time, and he'd many a time shot holes in old car bodies.

"It's a bigger dent," Lenhard said as he fingered the latest impact.

"And I'm sure it'd hurt whoever was wearing the armor," Thomas said.

"But it still didn't penetrate," Michael said.

"Do you still want to try the wheel-lock?" Lenhard asked, gesturing to the weapon left on a barrel a few yards away.

Puss thought about it. He was paying for these tests out of his own pocket, but he had to know if what had happened in that alley had just been a fluke. So far it seemed that the armor he had been wearing was bullet proof. "Do it," he instructed Lenhard.

The pistol Lenhard loaded was an old smoothbore cavalry holster pistol with a bore of about half an inch. It was over twenty inches long, and had a barrel of fourteen inches. He took aim and fired.

The sound of the impact was completely different, and Puss was sure it'd gone straight through the armor. That impression was confirmed when the four of them examined the damage.

"You were lucky Old Man Hoffmann's so rich his son can afford a revolver," Michael said as he pushed a finger through the hole.

Puss had to agree. If Frederick had been using a period pistol, he would most likely have died in that alleyway.

"You won't see me swapping my H&K for one though," Lenhard said, waving the wheel-lock. "This thing weighs over four pounds, and it's only got a single shot."

"That's a pretty good reason to stick with a revolver," Michael agreed. He turned to Puss. "Is there any way to improve the penetration of our revolvers?"

"I'll write home and ask."




A few days later, Grantville

"Mailman's been," the housekeeper said as she entered the living room.

Sveta looked up from the up-time gun magazine she was struggling to read and smiled at the house keeper. "Anything for me?" she asked.

Magda sorted through the small bundle of envelopes and handed three envelopes to Sveta, who put the letter from her husband to one side to look at last and broke open the letter from her doctor. As she read her eyes lit up.

"Good news?" Magda asked.

"I've been given the all clear to go back to work on Monday." A measles epidemic had hit Grantville in the last days of November and Sveta had been confined to the house ever since because of the risk to her unborn child. There had been only Magda and Hero, the family cat, to talk to most days, and she would have been bored to tears if she hadn't been able to write a book based on the script her husband had written for the movie On His Majesty's Secret Service.

Speaking of books, Sveta carefully picked up the next letter. It was from Schmucker and Schwentzel, the publisher to whom she'd sent her manuscript. She chewed on her lip as she stared at the heavy bond envelope.

"Come on, open it."

"I'm scared," Sveta said. "What if they didn't like it?"

"I liked it," Magda protested. "And so did your friends."

Sveta smiled. Magda and her friends weren't exactly unbiased critics. Reluctantly, she broke the seal and opened the letter. Her spirits skyrocketed when she saw the smaller piece of paper that had been enclosed. She'd seen similar pieces of paper in the hands of Elisabeth Müller, the eldest of a pair of sisters who boarded at the Trellis', and a published author in her own right. "They like it," Sveta said as she turned the check over. It was for four thousand dollars, which was what she'd been promised as an advance if she provided them with a publishable manuscript before the New Year. The letter went on to say the book would be published soon.

That left the letter from her husband. She opened it, and a few lines later was lost in the world John "Puss" Trelli described. She knew enough about the realities of garrison life to treat most of it with a pinch of salt, but she had to smile at some of the things John claimed the people in his community got up to. Her smile vanished when she got to the bottom of the last page. "Someone shot John!"

Magda appeared at the door. "What was that? Someone shot your husband? Is he badly hurt?"

"No. Apparently he was wearing some armor." She continued reading. "The fool set himself up as bait to catch a criminal."

"But he's okay?"

"Yes. A few bruises, but that's all."

"Did they catch whoever shot your husband?"

"He doesn't say."

"That can't be good."

"No, and he's asking questions about what guns can penetrate armor," Sveta said. She was going to have to talk to Papa.

****

Sveta made the mistake of bringing up her letter at the dining table. Mama, of course, was quite horrified that someone would shoot her son, but Papa was more pragmatic.

"He was lucky the person who shot him wasn't using a regular muzzle-loaded pistol. That would have gone right through."

"Felix! How could you?" Sue protested. "You'll upset Sveta."

Sveta wasn't upset by Papa's comment, but only because the same thought had been running through her head most of the day. "I'm worried that the person who shot him will try again, but with something more powerful." She turned to Felix. "Could we get him one of those new flak-jackets you said Frau Kubiak is making?"

"We could, but they're expensive, and John wouldn't wear something like that unless his men had them too," Felix said.

Sveta digested that thought for a moment. It would be so like the man she was getting to know to insist on taking the same risks as his men. Her thoughts moved to the check she'd received, and she patted her baby bump. She wanted her baby to know its father. "I got a check for four thousand dollars from Schmucker and Schwentzel today, would that be enough to pay for one each for John and his patrol?"

"I'll give Tracy a call," Felix said.




Tetschen

It was late on Wednesday afternoon when Puss and his patrol walked out of the courthouse. Ahead of them, already down the steps and on the street, were the wives and children of the Gubka brothers and Hans Seidl. They were walking in a tight group, and if the good people of Tetschen weren't exactly spitting at them as they passed, they certainly weren't making them feel welcome.

"Come on, we'd better see them safely to their homes," Puss said as he started down the steps.

A hand landed on his shoulder. "It might be better if you didn't, Sarge. Me and Thomas will look after them."

Puss looked from the hand on his arm to Michael's face. He saw the look on that face and remembered that those women had just seen their husbands convicted of attempting to kill him and been sentenced to death. "Okay."

He stayed on the steps and watched as Michael and Thomas hurried after the families, and wondered. "They don't seem to be very popular," he muttered.

"Yeah, well, what do you expect?" Lenhard asked. "Their husbands didn't try to kill just anyone, they tried to kill a member of the Third Division; the goose that's laying the golden eggs that's making them all rich."

Puss continued watching them until they disappeared around a corner. He didn't like the idea that they were being punished for the sins of their husbands.

****

Back at camp, Puss sent Lenhard on while he dropped in for a few words with Corporal Schegel.

"Georg, what do you know about the Gubka brothers and Hans Seidl's dependents?" he asked when he found the company clerk in his office.

"What do you want to know, Sergeant?"

"Do they have jobs and a roof over their heads?"

"Now why would you want to know that, as if I didn't know?" Georg made a note in his ever-present notebook. "I'll look into it, and if they don't, I suppose you'd like me to do something to remedy the situation?"

"Please!"

Exasperated, Georg sighed. "If it was anybody but you, Sergeant Trelli. . . . Okay, I'll see what I can do, but they won't thank you for it, you know. That kind of people never do."

"I don't expect to be thanked, but poverty is a major reason people turn to crime. If those families can survive on what they earn honestly, it means they won't turn to crime to survive."

"And if I believe that, you've got a bridge you'd like to sell me." Georg shook his head. "You're too soft for your own good, Sergeant Trelli."

"Maybe, but at least I can sleep at night."




Late January, Tetschen

Market day was usually one of Puss' favorite days in Tetschen, but this market day was different, as was the crowd. A lot of people had come to town for the show, and Puss wasn't happy to see them, because the show they were coming to watch was the execution of four men.

Beside him his patrol were enjoying the carnival atmosphere. Lenhard was stuffing his face with a hot sausage in a bun, while Michael and Thomas were eating pies.

Michael gestured into the crowd. "The Gubkas' and Seidl's families are over there."

With Michael pointing, Puss was able to quickly locate the group of women and children. The women looked about as happy as you'd expect, as did the older children, while the youngsters seemed to be enjoying the occasion.

"There's a rumor going round that you helped them get jobs with the Third Division Exchange Corps, Sarge," Thomas said.

"Yeah, well . . . you know what they say about rumors." Puss couldn't take his eyes off the three families. They looked so isolated there amongst the crowd. "Things could get nasty for them later. Maybe we should move closer to them just in case."

"I think it's safe to say there's a lot of truth in this rumor," Michael muttered.

Aware something had been said but not what Puss turned to Michael. "What'd you say?"

"You shouldn't be let out without a keeper, Sarge. Come on! Let's find somewhere to watch over your new pets."

"Pets," Puss muttered in disbelief as he followed his companions.

"Pets," Lenhard confirmed. "You're worrying about them just like you worry about that mangy nag of yours."

****

Throughout the show—and Puss had to consider it a show—his patrol gave him a running commentary on their opinion of what was happening, and how the crowd seemed more interested in the event than the recent execution of the two men who'd murdered Corporal Behrns, the bodies of whom were still hanging from their gallows.

[image: hanging]"It's because Frederick Hoffmann is to be hung," Michael explained. "Everyone was expecting him to be executed by the sword."

"What's the difference?" Puss was curious in spite of his best efforts to ignore what was happening.

"Hanging is a much more disgraceful punishment, Sarge" Thomas explained. "It not only takes the life and honor of the person being executed, it also brings shame to their families."

"You can't help but wonder if maybe Herr Artner had a score to settle with Herr Hoffmann, can you?" Michael asked.

"The old man or his son?" Lenhard asked.

"Ludwig," Michael said. "Or maybe he just didn't like Dr. Berlich. Not that I would blame him, he's a nasty piece of work."

"A judge can't impose a punishment just because he doesn't like a defendant's lawyer," Puss protested.

"Maybe they couldn't do that up-time, but here and now?" Thomas smiled. "They can do anything they like if there's enough public support for the punishment."

"And I bet half the argument for hanging is because the offences were committed against members of the Hangman Regiment," Michael said.

"But we aren't part of the Hangman Regiment," Lenhard protested.

"Tell them that," Puss muttered, gesturing to the crowd in general. He was starting to catch on. "And I suppose there's some special significance to the fact that instead of hanging them all from the same beam there's also a single much higher scaffold?"

"Correct, Sergeant," Thomas said. "The higher anyone is hanged, the more humiliating the punishment."

Puss sighed. "I was kind of hoping you were going to tell me it was because Frederick instigated the crime."

"That'll be part of the official justification."

All four condemned men, their arms tied securely behind their backs, were marched up to the gallows and positioned under a noose. The first man climbed the ladder backwards. The hangman looped a noose around his neck and carefully positioned the knot. There was a brief moment of silence and then the hangman pushed him.

The man had obviously known what was happening, because he wasn't so much pushed off the ladder as he jumped. There was a huge cheer from the crowd as the man dropped, and was left hanging lifelessly by his neck.

"More up-time magic," Michael muttered as the next man was backed up the ladder to his noose. "Those new formula's are taking all the fun out of a hanging. Many's the time I've seen a hangman forced to add his weight to strangle the condemned man when the fall didn't break his neck."

Puss winced. It was bad enough see a man executed cleanly. Watching a man slowly strangled would have turned his stomach, but no doubt that was what some of the audience wanted to see.

The last man to climb a ladder was Frederick, and he resisted all the way, much to the joyful amusement of the crowd. The hangman had to call upon his assistants to pull Frederick up high enough for him to place the noose over his head. When it came time to be pushed off the ladder Frederick took his resistance to a foolish extreme. Instead of jumping like the men before him, and letting the fall break his neck, Frederick fought it all the way. His maneuvering reduced the carefully calculated amount of slack in the rope, and when a huge shove from the hangman finally managed to dislodge him, his fall wasn't enough to break his neck.

The crowd roared their approval as Frederick struggled in the tightening noose and booed when the hangman wrapped his arms around Frederick and jumped off his ladder. Slowly, life left Frederick's body.

Puss was just about ready to throw up. He gave the four fresh bodies swinging in the morning breeze a final pensive look before turning to check out how the wives and children of the Gubka brothers and their cousin were coping.

Unfortunately, Puss was so intent them that he missed the approach of Frederick Hoffmann's father.

"You murdered my son!" he yelled at Puss as he confronted him.

There was nothing Puss could say that wouldn't inflame the situation, but considerations like that had never stopped Lenhard. "Your son was legally executed for trying to murder the sarge."

Ludwig snorted loudly. "They hung him. They hung my son. They treated him like a common criminal."

"That's because he was a common criminal," Lenhard shouted back.

This could only get worse, so Puss intervened. "Your son was a spoiled little monster," he told Ludwig.

"My son . . ."

"Thought his daddy would protect him from the repercussions of anything he did, and he did plenty. Well, this time he went too far, and not even your money could save him."

Ludwig lifted his fist and waved it under Puss' nose until Puss grabbed it. "Don't do anything stupid, Herr Hoffmann. Your son was what you made him. Don't make the same mistake with your younger son." He turned Ludwig and pushed him toward his wife and surviving son and daughter who were watching. He waited to make sure Ludwig wasn't going to turn on him before turning himself and walking off. Michael, Thomas, and Lenhard hurried after him.

"You sure know how to make friends," Michael said when he caught up.

"He had to hear it from someone," Puss muttered, still angry at the waste of lives.

"You really think Herr Hoffmann bought his son's way out of trouble before?" Thomas asked.

Puss nodded. "A person doesn't just decide one day to go out and murder someone. They build up to it. According to Georg, Frederick's been getting away with petty theft and minor assaults for years because his father was buying off the complainants. That positively reinforced his behavior, and so it escalated. A couple of months ago he's rumored to have brutally beaten a prostitute. His behavior was only going to get worse."

"How do you know all this?" Lenhard asked. "And what's 'positively reinforced behavior'?"

"I've read about similar cases." Puss didn't feel he had to tell them the cases had been fictional, as the stories fitted nicely with what he'd read in his sisters psychology textbooks. "It's sort of searching for boundaries. A child does something they know is wrong to see if they can get away with it. If they get punished, they know there's a limit."

"And if they get away with it, they do something a little worse to see if they get away with that?' Lenhard asked.

"That's right."

"And so you decided that if his father wasn't going to impose limits, then you would?" Lenhard asked.

Puss raised his brows in astonishment at Lenhard's thought process and smiled. "Very clever, Corporal Poppler."

"And you feel rotten that in order to stop him, the Gubkas and their cousin had to die too."

Puss smiled grimly. Lenhard was definitely on a roll. Sacrificing the Gubkas and their cousin in order to stop Frederick made him feel dirty, but he'd felt it had to be done.

"Which explains why you wanted to help their families," Thomas said.

There was nothing Puss could say about that, so he said nothing.




Early February, Tetschen

Puss and his patrol were getting ready for their usual morning patrol of Tetschen when Captain Casper Havemann announced his presence and walked in with Lieutenant Marcus Trautermann and Corporal Georg Schlegel close behind.

"Is that the new body armor I've heard about?" Casper asked upon observing the flak-jackets Puss and his men were wearing. "Do they really offer more protection than a cavalry cuirass?"

"Only where the steel plates are," Puss said as he tightened the flak-jacket's laces. "The layers of silk will stop a bullet penetrating the jacket, but it can still go in a long way."

Casper nodded. "Talking about steel plates, I understand you have two sets of plates per jacket?"

"That's right. The twelve gauge ones we're wearing, and the three gauge ones that are supposed to be proof against modern rifle rounds." Puss gestured with his head to where his spare plates were sitting.

Markus pounced on to them. "It's not much thicker than a cavalry cuirass. Are you sure it's proof against modern rifle rounds?"

Puss shrugged. "It's possible. A .30-06 can go through O gauge mild steel at close range, but those are some kind of fancy heat-treated steel alloy."

"We'd like to borrow them," Casper said.

"Pardon?" Puss looked toward his colleagues to see if they knew what was going on. He got three shaking heads in reply.

[image: Königstein]"We've got a plan of how to take the Königstein," Casper said.

"Oh?" Puss was all ears, as were Michael, Thomas, and Lenhard.

"We've discovered a weakness to the security," Casper said. "They get regular supplies by wagon from the local town. The guards know the driver, and open the gates for him without checking the cargo. We intend taking over the usual supply wagon and driving straight into the Königstein."

"We could take the gates without a shot being fired," Markus said. "But just to be on the safe side, it'd be nice if the assault team could borrow your armor."

Lenhard wrapped his arms protectively around his flak-jacket. "All of it?"

Casper smiled. "No, just the plates you aren't using, please. Oh, and if I could borrow your old cartridge revolvers, Sergeant Trelli?"

"My Rugers?" They'd been a sixteenth birthday gift from his sisters and wasn't sure he wanted to let someone use them. On the other hand, having them could save the life of Captain Havemann or one of his men. Regretfully Puss moved toward his footlocker.

"You can borrow one of my H&K Remingtons," Lenhard offered. Michael and Thomas quickly chimed in with the same offer.

"That's very good of you," Casper said, "but I was looking forward to using Sergeant Trellis' cartridge revolvers."

"But Sergeant Trelli's family sent each of us a pair of conversion cylinders for our Remingtons when they sent the flak-jackets," Lenhard said as he drew his Remington and removed the cylinder to show everyone."

"Thanks, guys, but I don't mind lending the captain my Rugers." He unwrapped the two stainless steel revolvers and placed them on the bed. "You're welcome to borrow them, Captain . . ."

"But you want them back as soon as I finish with them. I'll take good care of them," Casper said.

Puss pulled a green and a red plastic cartridge box out of his footlocker. After weighting up the situation he put the green box back and passed Casper the red one. "You'll probably want these."

Casper accepted the box and opened it. "What was wrong with the ammo in the green box?"

Puss nodded toward his footlocker. "Those are just normal .45 Long Colt bullets, whereas those," he gestured to the box in Casper's hand, "are as powerful as a .44 Magnum, and at close range should go through cavalry armor."

Casper and Markus weren't the only ones to whistle at that. "You didn't offer us any of those rounds," Lenhard protested.

"It's a smokeless round, Corporal Poppler, and the cylinders on your Remington's won't take the chamber pressure they generate. Heck, only a handful of up-time models can take the pressure these rounds generate."

"And your Rugers would be one of them?" Casper asked.

"And my Ruger Vaqueros are definitely one of that handful," Puss confirmed.

"Thank you very much," Casper said as he put the cartridge back in the box. "Is there anything we can do to repay you?"

Puss didn't want to say anything, but he couldn't keep envious eyes off the new white winter uniform Casper and Markus were wearing. It looked like they were wearing insulation filled jackets and trousers, which had to be warmer than the woolen uniform he and his men had. Lenhard, of course, wasn't so reticent. "Those new winter uniforms as warm as I hear they are?"

Corporal Schlegel grinned. "I could probably arrange for you to be issued a set each from company stores."

"I appreciate the offer," Puss said, "but our flak-jackets won't fit over the jackets."

"I wear an extra large, see if mine will fit over your body armor," Casper offered as he started to take his jacket off.

Casper was a big man for a down-timer, but Puss was nearly six feet tall, and filling out. Casper's jacket didn't fit. Puss handed it back.

Casper turned to Georg. "Corporal, can we have some made for Sergeant Trelli and his men?"

Georg sighed as he pulled out his notebook. "I'll send someone around to take measurements."

"Then if that 's all, we'll take our leave and let Sergeant Trelli and his men get back to whatever they were doing," Casper said as he collected his booty.

There was a bit of a hiccup when it came to picking up the eight steel inserts. Casper looked from his arms full of guns, and ammunition to the steel plates, then turned to Puss. "I don't suppose . . ."

"We'll follow you," Puss said as he picked up two of the heavy steel plates.

****

A few days later Corporal Georg Schlegel turned up with four kitbags bearing the names and numbers of Puss and his patrol. Georg shooed off the men who'd carried the bags and distributed the bags, which were immediately pounced upon by their recipients.

"What goes around comes around, Sergeant. The wives of the men who attacked you made these garments themselves especially for you and your men."

Lenhard stopped pulling his new winter uniform out of its kitbag. "Are they safe?"

Georg nodded. "Regina inspected them personally."

Regina was Georg's wife. On a good day, if he was soaking wet, she'd only make two of him. A more mismatched pair Puss had never met. However, they were devoted to each other, and if she told Georg that the uniforms were safe, then they were.

"So it's true that the sarge helped them get resettled?" Thomas asked as he went back to pulling his new uniform out of his kitbag.

"He asked me to see what I could do, and much against all my expectations, they wanted to show their gratitude."

Puss smiled at Georg. He hadn't expected any gratitude either. Still, one didn't look a gift horse in the mouth. He happily continued putting on his new winter uniform. There were a couple of sets of fine woolen long johns, a couple of wool shirts, a woolen sweater, and a large padded winter jacket with matching padded trousers that came up above the hips like ski pants and were held up by shoulder straps. The jacket fitted nicely over his flak-jacket. When he was finished dressing Puss looked at his men, who'd reached a similar stage of trying on their uniforms. The uniforms looked as if they'd been individually tailored to fit. They also made them look bigger and more impressive, which was always a good thing for military policemen.

"We should be a lot warmer in these. Tell the women thank you, please, Corporal," Puss said.

The rest of his patrol added requests that their thanks also be passed on, and Georg left the tent shaking his head.

"Everyone ready to see how our new uniforms work in the real world?" Puss asked.




A couple of days later

Puss sat on his cot reading the local newspaper's coverage of how Captain Havemann and his assault team had captured the gate of the Königstein using a stratagem straight out of Virgil's Aeneid. He snorted at the flowery language and tossed the paper to one side. "There must be something we can do," he complained. Since the bulk of the regiment left town, a lot of the action had gone with them.

Across the tent, Corporal Michael Cleesattel rolled off his cot to add some wood to the pot-bellied stove that was keeping them warm. "Don't wish for trouble, Sarge. It might turn up." While he was up he filled a mug from the pot simmering gently on top of the stove. "Don't you have a story you can write?"

Puss sighed. His writing had started out as therapy while he was being dragged around from city to city as part of Dylan Pence's dog and pony show to promote the sale of war bonds. Sveta, who had been his minder at the time, had passed his scribblings on to Jabe McDougal and his partner, Gino Bianchi. Puss' mind hit a blank wall there for a moment as he remembered how Sveta had thought herself in love with Jabe. It wasn't a good feeling to know you aren't the man your wife wanted to marry, but they'd created a baby together, and naturally they'd married. He just wished it hadn't been because of the baby. Still, in the months since Sveta had moved in with his family, they'd exchanged a lot of letters, and he was starting to get the impression that she might be starting to like him. With that thought in mind he dug out her latest letters so he could reread them.

"Sergeant Trelli! Sergeant Trelli! There's an urgent message from Königstein."

Puss lowered the letter he'd just started to look at the tent flap where Private Günther Kühn, one of Corporal Schlegel's junior clerks, was busy untying the ties on the tent flap so he could get in. "Who's it from?" he asked, expecting to hear it was from Captain Havemann or Corporal Schlegel.

"Major Eisenhauer," Günther answered as he finally gained entry.

"What?" Puss erupted from his cot and just about landed on Günther to relieve him of the message he was carrying. Major Eisenhauer was the commanding officer of the Third Division's 19th Battalion, the first of two battalions forming the Hangman Regiment.

"What does he want?" an equally curious Michael demanded.

"Give me a chance," Puss muttered as he broke the seal on the soiled envelope. That it needed to be sealed wasn't a good sign. The fact that it was so badly soiled meant the message had traveled from Königstein by messenger rather than by radio—that was an even worse sign. "We're to get to Königstein with all of our equipment statim." Puss looked up. "What does statim mean?"

"It's Latin, Sergeant," Günther explained. "It means at once, or immediately."

"Well why can't he just say so," Puss muttered. "And why couldn't he have sent that message by radio?" He turned to Michael. "Do you know which tavern Thomas and Lenhard favor with their business?"

"Yes," Michael said as he grabbed his padded jacket and gun belt and dashed out of the tent.

"Private Kühn, I need you to go to the stable block and ask the stable hands to get our horses ready."

Günther froze. "Carl Schaffer's stuck in the infirmary with a broken leg, and no one else will go near your horse, Sergeant."

"You mean they haven't been looking after Thunder? Why on earth not?" Puss demanded.

"They're afraid of him."

"Afraid of Thunder?" Puss shook his head in disbelief. "He's a gentle little lamb."

"Only with you and Carl, Sergeant. I've seen him try to take chunks out of people."

In Puss' experience with horses, that kind of behavior usually meant someone or something had upset the animal. "If anybody's been mistreating Thunder . . ."

"Oh, nobody has mistreated your horse, Sergeant. I'll tell the stable hands to get your patrol's horses ready and to lay out Thunder's tack so you can saddle him."

Puss watched Günther run off. He'd certainly never seen the private run that fast before. He spared a thought for the idea that stable hands—people used to being around horses—could possibly be scared of Thunder, before turning to the task of dressing for the outdoors and packing the rest of his gear. There was no telling how long they'd be away, so they probably had to take everything they could carry.




Königstein

They were met on arrival by Captain Casper Havemann, his opposite number from 19th Battalion, Lieutenant Markus Trautermann, and a few men from Casper's headquarters unit. "Captain Havemann, Captain Kirchmann," Puss said as he saluted the officers.

"Thank you for arriving so promptly, Sergeant Trelli," Casper said. He turned to the men behind him. "Corporal Amsinck, see to their horses."

"You have an apple for Thunder, Sergeant Trelli?" the corporal asked as he approached.

Puss smiled as he pulled an apple from his jacket and passed it to Matthias. He and the corporal had a lot of mutual respect for each other. Puss had saved Matthias' life when he dragged him and Captain Havemann back to their lines when the Poles counter attacked back in Zielona Góra, and Matthias had repaid the favor by killing a man who was intent on murdering Puss a few days later. "I've heard that some people are scared of Thunder," he joked with Matthias.

Matthias broke the apple and carefully offered half to Thunder. "Funny that," he muttered as his companion took charge of the other three horses and they walked off.

"If you and your men would follow me, Sergeant, I'll guide you to your quarters."

They were led into a large room that had been set up for them with four cots, a table and chairs, and most importantly, a roaring fire. Corporal Schegel made for the table while Puss and his men picked out a cot each and dropped their saddlebags and carbines before heading for the fire, where they stood with their backs to the flames and waited to see why they'd been called in.

 "You're probably wondering why Major Eisenhauer isn't here," Captain Kirchmann said. "Well, he's left me to deal with the problem."

Puss hadn't even thought about why the major wasn't there. "I'm more interested in knowing why we've been called to Königstein in such a clandestine manner."

"All will be revealed," Captain Havemann muttered.

Captain Kirchmann nodded. "Ten men failed to appear for the last pay call."

The USE military took pride in the fact that it paid its troops on time. The only thing that could stop a pay call was actual combat. Merely waiting for the shooting to start wasn't enough. Equally important, soldiers didn't miss a pay call without good cause. "They couldn't be missing in action?" Puss asked.

Captain Kirchmann shook his head. "Every man was accounted for after we took the fortress."

"So they're definitely AWOL? Puss asked.

"Unfortunately, and if they don't return inside thirty days, their status will be changed to deserter, and you can imagine what the press would do with that," Captain Kirchmann said.

Puss nodded. The change of status was a purely administrative action, recognizing that the unit had a vacancy that could be filled. However, that wouldn't sell as many papers as a headline that the famous Hangman regiment had a deserter problem. "So you want us to find these men and get them to return voluntarily."

"Preferably," Captain Havemann said, "but we'll settle for involuntarily, just as long as they're back inside thirty days."

"No pressure then," Puss muttered.

Captain Kirchmann smiled. "We'll leave you to get on with it. You coming, Casper?"

"I just want a quick word with Sergeant Trelli."

Captain Kirchmann nodded and left, leaving Puss and his patrol looking expectantly at Captain Havemann and Corporal Schlegel.

Captain Havemann shoved his hands into his trouser pockets. "Sergeant, we really need this solved quickly."

"I understand it could be embarrassing . . ." Puss started to say.

Captain Havemann snorted. "It's already well past embarrassing. Of the missing men, one was my batman and two others were members of the assault team."

Puss winced. A batman was a personal servant who looked after an officer's equipment, and as such it was a position of significant trust. And the assault team that secured Königstein's gate would have been made up of Captain Havemann's most trusted men. To have these men betray him like this would be a hard blow to take. "We'll find them, Captain."

Captain nodded and left, leaving Puss and his patrol with Corporal Schlegel.

Puss pulled out a chair and sat on it astride and rested his forearms on the back rail. "What do we know about the missing, Georg?" With the officers gone he didn't have to be so formal with the company clerk.

Georg pulled out ten files, each with a photograph paper-clipped to it and laid them out on the table. "These three are from 20th battalion, and these seven are from 19th Battalion."

Puss pointed to one of the photographs of a man form 20th Battalion. "How much does Corporal Behre have invested in the Third Division Exchange Corp?"

"I'll have to check the pay records," Georg said.

"Do that. And find out how much he still has lodged with the pay office." Puss thought for a moment. "Do the same for all of the missing men."

"The men from 19th Battalion were recruited locally after the regiment arrived in Tetschen," Georg explained. "So I doubt they have more than a couple of hundred invested."

"But they could still have a couple of month's pay held by the pay office." Puss did that himself, after all, the pay office actually paid interest on the balance.

"Why do you ask, Sarge?" Michael asked.

"Well, I know how much I have invested in the Third Division Exchange Corp, and it would take something pretty special for me to give that up."

"Same here," Thomas muttered.

"So why did these men go AWOL?" Lenhard asked.

"That's something we're going to have to find out. Georg, can you get the full pay and service records for these men?"

"I won't be able to get them until tomorrow."

"Right, so we start work bright and early tomorrow. Now, if nobody minds, I want to check on my horse."




The next day

Puss and his patrol were seated around the table in their quarters reading the records of the missing men when they heard sounds from the courtyard below. Puss opened the window and looked down. He could see men running toward a cone-shaped building. "What's that building that looks like a cone?" he asked.

"No idea," Michael said from beside him. "But whatever is going on has to be more interesting that pouring over pay records. What do you say we go and see what's going on?"

"Anybody want to stay behind?" Puss asked. He got three shaking heads in reply. "Okay, secure the records and we'll go wander and nose around.

****

"What is this place?" Puss asked the first man they found when they got to the cone-shaped building.

"Sergeant Trelli!" Private Tobias Brandt said as he latched onto Puss' arm and started to pull him toward the door of the building. "Am I glad to see you and your men."

"What's going on?" Puss asked as he liberated his arm from Tobias' grip.

"We were refilling the cistern when we pulled up a man's body."

That sounded weird. "Where's the body?" Puss asked.

"Follow me."

Puss followed Tobias through the cone shaped room, where a couple of horses were harnessed to a sweep arm, and into what, for want of a better word, Puss mentally labeled as the "pump room." There was a massive rectangular wooden water tank occupying the space from the back wall to the lip of a well that had to be ten feet in diameter. Up above there was a round shaft over a foot diameter that ran the length of the room, and around that was wound a rope that looked like three or four inch manila. 

Puss walked over to the naked body that had been laid out on the floor. "Anybody know who it is?"

"It's Daniel, Sergeant," Tobias said.

"Daniel who?"

"Daniel Blauermel."

That was the name of Captain Havemann's missing batman. Puss turned to his men. "Any of you think to bring the mug shots?"

"I did," Thomas said as he pulled a packet of postcard sized photographs out of his jacket pocket and sorted through them. He walked up to the body and compared the face with the mug shot. "It certainly looks like Private Blauermel."

Puss started pacing, and as he paced his eyes kept returning to the well. Historically, wells had often been used to dispose of bodies. They had the advantage of being holes in the ground that someone had already dug. They were also deep and dark, so people didn't usually look down them without a good reason. He walked up to the well and looked over the lip. It looked a very long way down. "Anybody got a stone?" he asked.

"I'll get something," Herman said. He returned a couple of minutes later with a handful of stone fragments.

Puss dropped one and started counting. "One one-thousand, two one-thousand, three one-thousand, four one-thousand, five one-thousand, six one-thousand."

There was a faint "plop!" before he could start saying "seven one-thousand." "At least six seconds, that's . . ."

"A long way," Lenhard said.

"The well's five hundred feet deep, Sergeant," Tobias said.

Puss blushed, and immediately changed the subject. He'd noticed how big the bucket was, and he could easily understand how someone as small as Daniel could have been scooped up as it filled. "I need a volunteer to go down and check for more bodies."

Puss's request was met by a complete lack of enthusiasm from the rest of his patrol and the half-dozen men who'd been working the pump. "Then it looks like it's me. Okay, someone get some rope and a lantern."

Quarter of an hour later Puss was being lowered down the well. As he got closer to the water he leaned out with the lantern to survey the bottom of the well. The water was clearer than he had expected and he could see down to what looked like the bottom. He located the first of the bodies and after tying the lantern to the bucket paddled over to the body and tied a light rope to a hand so it wouldn't drift away while he struggled to tie a rope around it in such a way that it wouldn't fall out on the way up. When he finished with that one he looked for the other body and repeated the action. Then, with both bodies secured to the bucket he called for them to haul him up.

The trip up seemed endless, and Puss' thoughts turned to who could have killed the three men and why. It'd probably have to wait until they were properly identified, but Puss was starting to wonder about the men who'd allegedly gone AWOL.

****

Back in their room, Puss was pacing around in front of the fire. "How long does it take records to identify three bodies?" he muttered. "They've only got a choice of ten."

"I bet all three are from Charlie Company," Lenhard said.

"It'd certainly clear up some of the inconsistencies if they are, but why were they killed, and why were they stripped?" Puss muttered.

"The new winter uniforms cost the army a hundred dollars each, Sarge," Lenhard said. "But there are buyers offering three and four times that."

"And how do you know that," Michael asked.

Lenhard shrugged. "I wanted to know how much our new uniforms cost, so I asked Georg."

"And?" Puss prompted, curious in spite of himself.

"All told, with the tailored fit, and the extra reinforcing plus the reversible oil skins and cavalry cape, it comes to a bit over a thousand dollars each."

"Ouch. Now I'm really glad I loaned Captain Havemann my Rugers."

"It won't have been his own money, Sarge," Thomas said.

"Of course not, but still, that's ten times the regular price. I wonder how Georg's going to bury that in the company accounts.

"That's not our problem, Sarge."

A knock on the door silenced them. "Who is it?" Thomas called.

"Corporal Schlegel. I have the results of the body identification."

Michael dashed to the door and opened it. "Come on in. Who were they?"

Georg walked in with a bag and his usual satchel over his shoulder. He took a seat at the table and pulled some photographs out of his satchel. He laid down pairs of photographs of the dead men and their pay record photographs, naming them as he laid down the photographs. "Corporal Martin Behre, Private Johan Welf, and Private Daniel Blauermel."

"All from Charlie Company," Puss said as he walked to the table and looked at the photographs. "Okay, so we've got some names, now we need to work out when and why they were killed."

"I might be able to help with part of the why," Georg said as he placed the other bag on the table. One by one he pulled revolvers out of the bag and laid them on the table, then he added a single spare cylinder for a H&K Remington cap and ball revolver, a green plastic cartridge box, and a handful of cartridges with red-dyed bases.

"There're two guns missing," Michael said as he quickly checked for his revolver.

Lenhard was next, leaving Thomas to look at the three remaining. None of which were his. "What happened?" he asked.

"Corporal Behre was issued with your revolver, and Private Welf was issued with one of the late Corporal Behrns' revolvers. Is it possible they were killed for the guns?"

Puss shook his head. "The revolvers aren't that hard to buy."

"If you've got the money," Lenhard said. "And those conversion cylinders aren't exactly cheap."

"Or easy to obtain," Georg said.

"But to kill three men . . . and why did they kill Daniel Blauermel? He didn't have a revolver."

"He was Captain Havemann's batman," Georg said. "And that red plastic box of ammunition you gave the captain is missing."

"Why would anybody want to steal that ammunition?" Puss asked.

Georg opened the green plastic cartridge box on the table and showed everyone the twelve empty slots. "Two reasons. One, Corporal Behre was only issued twelve rounds for the revolver, and two, Captain Havemann was seen to shoot an enemy through a door. Those bullets with their bases dyed red are reputed to be able to penetrate any armor."

"So someone got Daniel to steal the spare cartridges," Michael said.

"It sounds that way," Thomas agreed. "What do you think, Sarge?"

Puss had been distracted by the idea that people thought those high-powered bullets had been worth killing for. He heard his name called, but nothing else. "What was that?"

"Michael thinks someone got Daniel to steal the ammo. What do you think?"

Puss thought about it. "Well, as Captain Havemann's batman he'd have had access to the ammunition. But why would he do it?"

"And why kill him?" Michael asked.

"Because he was an outsider and they couldn't trust him?" Georg suggested.

"That as good as any reason I suppose," Puss admitted. "But it doesn't really help us."

Puss started pacing again. "Okay, what do we have? There are three dead men and seven AWOL."

"Two revolvers and about twenty-six super-powerful cartridges are missing," Michael added.

"But you can't safely fire those cartridges from either of the stolen revolvers," Puss said.

"Would they know that, Sarge?" Thomas asked.

Puss had to concede the point. "Probably not. So, twenty-six super-powerful cartridges for one revolver. But why do they need the revolver and ammunition? Why not just desert?"

"And why now?" Lenhard asked.

That question was met by silence.

"What about the armor plates we loaned Charlie Company?" Thomas asked. Don't tell me you've lost some of them too?"

"They're all safe in my office, Corporal Klein. The men surrendered it as soon as the fortress was secured," Georg said.

"Probably didn't like carrying the extra weight," Lenhard said.

At more than eight pounds per plate, Puss couldn't blame them for not wearing them when they didn't need to. The flak-jackets with just the light inserts weighed about ten pounds, but they fitted so well that they didn't feel that heavy. "Okay, if that's settled, how about getting back to basics. The three prime motives for murder are money, passion, and revenge. How do they fit?"

"Passion is out," Lenhard said. "That's usually just one person getting killed."

"And revenge against who?" Michael asked.

"Which leaves money," Puss said. "But why do they need the guns and ammunition?"

"A bank job," Lenhard suggested.

Lenhard was smiling as he said it, but Puss wasn't so sure. "Or someone moving with a lot of money or portable wealth."

"Gerlach Transport," Georg suggested. "Maybe they want your special ammunition to shoot through the steel bodywork of the truck?"

"But the stuff they carry is hardly portable wealth," Michael said.

"And besides, why wait until now to act?" Puss asked. "They're been doing the Grantville-Tetschen run with their pickup and trailer rig all winter."

Georg shrugged. "It was just an idea."

"And it was a good idea, Georg," Puss said. "It's possible that they are scheduled to carry some special cargo. I think we're going to have to head back to Tetschen first thing tomorrow morning and ask some questions."




Tetschen

Just shy of four hours after they'd set out Puss and his patrol rode into Tetschen, line abreast with their white cavalry capes covering them and most of their horses. It was barely eleven o'clock and people stopped what they were doing to stare at the sight they made. As they rode through Execution Square, Puss tried to avoid looking at the swinging bodies, but something dragged at his awareness. "What's happened to Frederick Hoffmann's body?" he asked when he realized one of the scaffolds was empty.

"Probably his family cut him down," Thomas said. "That's what usually happens."

"And the others?"

"Probably nobody cares enough. They'll come down in another week or so and be buried at the city's expense."

Puss shuddered. He knew the bodies were left hanging as a deterrent, but he still didn't like it. "Okay, let's find out where Peter Gerlach and his truck and trailers are."

****

"Herr Gerlach has been unable to make his latest scheduled trip to Tetschen because of a slight mechanical problem," the Quartermaster Corp clerk said.

"Was he supposed to be carrying anything special this trip?" Lenhard asked.

Puss wanted to kick Lenhard, but since the question had been asked, he was interested in the answer.

Private Mathaus Kress looked around as if to check no one was listening and leaned closer. "We're supposed to be getting a new shipment of paper for the beckies."

Anybody stealing paper meant for the beckies would be a step closer to producing forged bills, which meant that cargo would be well worth someone's while to take. Except, Puss wondered, how would a bunch of soldiers be able to dispose of it? That suggested some kind of conspiracy. Still, it might not be anything they had to worry about right now. "How long before they can fix the problem, do you know?" Puss asked.

"Repairs should be completed in time for his next scheduled trip."

"Thank you, Private Kress."

"You're welcome, Sergeant Trelli, and you'll be happy to hear that Herr Hoffmann won't be bothering you any longer," Mathaus added as Puss made to turn away.

Puss stopped and looked over his shoulder. "How do you mean?"

"He and his family packed up and left Tetschen earlier today. He won't be coming back for a while. Not until the disgrace of his son being hung for attempted murder has been forgotten."

"Oh, shit!" Puss muttered. "What's the bet they walk right into our deserters?"

It was a bet none of his patrol was willing to take.

****

It didn't take them long to find out that Ludwig Hoffmann and his family had taken the same route out of Tetschen that Gerlach Transport used. That just added urgency to their actions.

The first thing they did was replace their flak-jacket twelve gauge steel inserts with the three gauge ones. Then they checked their weapons. Each man had a Sharps carbine clone and two revolvers. Thomas had one of Puss' Rugers to replace his stolen H&K Remington, while Puss had his H&K Army and tucked through his belt, the other Ruger. Both the Rugers were loaded with red-base ammunition, and because they were riding toward possible trouble, everyone wore lanyards in case they dropped their revolvers.

With a final check of their horses' hooves and their tack they set off at a gentle canter. Ludwig's party had left some three hours ago, which would gave them a six- to ten-mile lead. Puss and his men had just completed a twenty-mile ride, but at a leisurely pace. That meant their horses weren't blown, but they couldn't ride them hard in the pursuit.

By alternating cantering, trotting and walking, they would able to average five to six miles per hour, which should have them catching up with the Hoffmanns somewhere between Libouchec and Chlumec, which according to the map they'd been shown, was about the most deserted stretch of road on the route to Teplitz, where Ludwig had a right to reside and run his business.

Just over two hours into the journey, they were walking their horses again. But they weren't walking beside them. It was much too cold to do that, even with their cavalry capes on over their new uniforms and oilskins. At the pace they were moving, it was easy to keep an eye on the tracks in the snow they were following.

Michael pointed to a dark patch in the trampled snow. "That dung's still steaming. We can't be far behind them now."

Puss looked at the droppings in question. It was barely above freezing, and the wind made it feel colder. So horse droppings that were still steaming had to be very fresh. "Let's speed up." He led the way for a few paces as Thunder moved into a trot.

They were moving swiftly when they turned the next corner and saw, less than a hundred yards ahead, the wagons they'd been following. But that wasn't all they could see. A group of white clad men were pointing guns at the Hoffmanns and their retainers.

Puss wasn't sure who started it, but as one horse bolted the others followed suit until all four horses were racing neck and neck toward the armed men.

A top human athlete can cover a hundred yards in less than ten seconds. A horse can do it in half the time. Five seconds doesn't leave time for much, especially when the encounter was so unexpected. The bandits managed to rattle off a single volley at Puss and his men before dropping their muskets and taking to their heels, with Michael, Thomas, and Lenhard in pursuit. Puss stopped near the wagons where a lone man dressed in a Hangman regiment winter uniform was standing with a revolver in his hands.

Puss hauled Thunder to a halt and raised his revolver and squeezed the trigger. There was a dull click of the hammer falling on a spent cartridge. In the mad dash Puss had managed to empty his double-action revolver without noticing. He immediately dropped the gun and started to reach for the Ruger shoved under his belt, but the bandit already had his revolver pointing at him. Puss held out a palm in a futile attempt to defend against the expected bullet.

Boom!

Puss was surprised not to feel any impact, and was almost unhorsed as Thunder spun round and drop-kicked the bandit in the chest, sending the man backward, to fall in a crumpled heap. He quickly dismounted and, leaving Thunder ground tied, hurried over to the fallen man, drawing his Ruger as he went. A moment later he knew his haste wasn't needed. The bandit might not be dead yet, but the damage Thunder had done to his chest was going to be fatal.

Puss looked around. Three men on horseback were walking slowly toward him, while Ludwig Hoffmann and his family and retainers were popping out from wherever they'd taken cover. Puss pushed his Ruger back though his belt and felt for his H&K army lanyard with one hand while digging a speed-loader from a pouch on his gun belt with the other. With his eyes on Ludwig he ejected the spent cartridges into his hand and reloaded before holstering the gun. "Are you and your people all right?" he asked.

"You! But you saved us from those bandits!"

Puss smiled wryly. "It's what we're paid to do."

****

Ludwig Hoffmann had been surprised when the white clad men had emerged from nowhere, but he hadn't been worried. After all, he'd seen soldiers in the Hangman Regiment walking about in the same uniform back in Tetschen. He'd thought it was just a spot inspection by one of their patrols. That was until he recognized Isaac and Jacob Knechtel, the sons of his greatest competitor. He'd realized they intended to kill him and his family, and there was nothing he could do to stop them. And then a miracle occurred. Four mounted men in white, with capes billowing in the wind, appeared on the road and charged down on the bandits, firing as they rode.

Ludwig took advantage of the distraction to dive under a wagon. When he looked up again Isaac was still standing there, with his revolver in his hands, with a handful of his followers, while his brother had bolted with the rest of their men. Isaac's men had time to fire one volley at the rapidly approaching horsemen. But even at such close range their bullets seemed to have no effect on the horsemen. With the riders almost upon them, they bolted, leaving Isaac standing on the road on his own.

Three of the horsemen continued after the routed bandits, shooting at them as they caught up with them, but the fourth horseman stopped right in front of Isaac and pointed his gun at him. Ludwig wasn't sure why, but the horseman dropped his gun and held out his hand. There must have been some mystical power at work, because the gun in Isaac's hands exploded.

The explosion caused Ludwig to duck, and when he next looked up, the rider was on the ground examining a fallen Isaac. Ludwig crawled out from under the wagon and got to his feet. It was only when the rider turned and asked if everyone was all right that Ludwig recognized the man responsible for his eldest son's death. "You! But you saved us from those bandits!"

The young up-timer just smiled and holstered the revolver he'd been holding and said, "It's what we're paid to do."

****

Puss was standing over the body of the man Ludwig Hoffmann had identified as Isaac Knechtel when Michael, Thomas, and Lenhard returned. Neither the name nor face matched that of any of the men who'd gone AWOL.

"So you finally killed someone, Sarge," Lenhard said.

Puss shook his head. "This one's all Thunder's."

"So that moves his score to three," Michael said.

"No, four," Thomas said. "You're forgetting that guy in Erfurt."

Michael nodded. "That's right. So that's four he's killed. You're falling behind, Sarge."

"You're not serious?" Puss demanded, looking to where his horse was sniffing at the ground where he'd dropped his reins, looking for food under the snow.

"Thunder's a properly trained warhorse, Sarge."

Puss didn't need Lenhard to expand on that comment. He knew that the knights of old had trained their horses to fight, and having seen Thunder at work, he was prepared to believe Thunder had been trained to do that by someone. "Why didn't anyone tell me?" he asked.

All three of his men dropped their heads. "It started as a joke, Sarge," Lenhard said.

"Give the poor inexperienced up-timer a real horse to ride?" Puss suggested.

"Something like that," Lenhard agreed. "But you knew how to ride, and you soon had the most viscous animal in the company literally eating out of your hand."

There was nothing Puss could say about that, so he got back to more important matters. "What happened to the bandits?"

"Shot while trying to escape, Sarge," Michael reported.

Puss sighed. "It would have been nice to have had at least one survivor to question."

"Sorry, Sarge," the three of them chorused.

"Have you identified them?"

"Seven of them match the AWOLs. The eighth man's a stranger," Thomas said.

Puss turned to where Ludwig and his family had been listening in. "Herr Hoffmann, would you mind going with Corporal Klein and seeing if you can identify someone for us?"

"Of course, Sergeant Trelli."




A few days later, Tetschen

Puss and his patrol were standing at attention in front of Captain Georg-Friedrich von Frankenberg, the commanding officer of MP Company Third Division and his Lieutenant, Heinrich Diefenthaler.

"I can't leave you alone for a minute, can I, Sergeant?" Captain von Frankenberg roared as he waved a newspaper under Puss' nose.

"No, sir," Puss said as clearly and firmly as he could.

"What was that?" Captain von Frankenberg demanded. "Are you trying to be funny?"

Puss tried to be even clearer this time. "No, sir!"

Captain von Frankenberg slumped down into his chair and spread the newspaper out on his desk and started to read aloud.




"ST. GEORGE'S GHOSTS GALLOP TO GLORY."

"Bandits masquerading as members of the famous Hangman Regiment were killed in a short engagement with the equally famous St. George and his ghostly riders."




Captain Frankenberg looked up to see if Puss was listening.




"Sergeant John 'St. George' Trelli, knowing that a group of bandits were in the area, led his patrol after respected Teplitz merchant Ludwig Hoffmann in a desperate chase, arriving like the up-time 7th Cavalry, in the nick of time, to save the day.




"Ambrosius Weineck has a certain way with words, doesn't he, Sergeant?"

Puss managed to nod agreement, although he could think of other ways of putting it.

Captain von Frankenberg screwed up his paper and waved it at Puss. "Where did he get this pack of lies?"

"I couldn't say, sir."

" 'Couldn't,' or 'would prefer not to say,' Sergeant?"

"I'd prefer not to say, sir."

"Very well. Let's look at your report then." Captain von Frankenberg placed Puss' hand-written report on his desk. "How much of this am I to believe?"

"It is mostly supposition, Sir. We know the Knechtels were in Königstein before the men went missing. Their possession of the revolvers and uniforms suggests they were parties to the murders of the men from Charlie Company. We think they went there to recruit a group of local men known to them to attack Herr Hoffmannn when he left Tetschen."

"And why did they kill three men?"

Puss desperately wanted to shrug. He didn't know, but he could give his best guess. "For the uniforms, I think."

"But they only needed two extra uniforms. Why kill three men?"

Puss nodded. "I think . . ." For a moment his mind went blank and he couldn't remember the third man's name. "I think Captain Havemann's batman was just an extra. Somehow they persuaded him to steal some of the high-powered cartridges I gave the captain, and he was killed to silence him."

"And why would anybody kill for some cartridges?"

"There was a rumor going about that they could shoot through any armor, sir."

"And why would the Knechtels do this?"

Here Puss was on firmer ground. "Herr Hoffmann was leaving Tetschen with virtually everything he owned, sir. He admits to having had over half a million dollars in cash hidden in his wagons."

"And no doubt a lot more he wasn't admitting to." Captain von Frankenberg nodded. "Okay, I can accept that as a motive. And all this is contained in this barely-legible scrawl you call your report?"

Puss winced. He'd tried to use his best cursive handwriting, but a fountain pen wasn't his favorite writing implement. "Yes, sir."

Captain von Frankenberg slid the report across his desk to Puss. "Take it away and type it up. I want something I can read. Dismissed."

****

The moment the door shut after Corporal Klein, Captain Georg-Frederick von Frankenberg high-fived with Lieutenant Heinrich Diefenthaler. "Our boy did well," Georg said.

"That story he supplied Herr Weineck was perfect. It tied everything up with neat little bow-ties, and no mention of men deserting the Hangman Regiment," Heinrich said. "Sergeant Trelli should be working for the Joint Armed Services Press Division."

Georg shook his head. "That would be a waste of his talents. No, I think I'll put his name forward for the new War Crimes Platoon that Jena has been talking about."

"It's quite a jump from sergeant to captain, Georg. There're a lot of well qualified officers out there."

"You don't want the job yourself, do you?" Georg asked.

"No, it's not for me, but the competition is going to be fierce for such a plum billet."

"You're forgetting something, Heinrich."

"What?"

"What unit is the War Crimes Platoon most likely to work with?"

[image: hangman]Heinrich stared blankly for a few seconds, then, as enlightenment dawned, he smiled. "The Hangman Regiment."

"And who has just done a considerable service to the Hangman Regiment? None other than our very own Sergeant John Trelli."

"And his men, Georg. There will have to be something in this for them, or he might decline the promotion."

Georg sighed. "Sometimes Trelli and his sense of fair play is more trouble than he's worth. Okay, I'll add them to the recommendation."

****

The streets of Tetschen were crowded as the other regiments of the 3rd Division started to arrive. Puss wended his way through the streets until he arrived in Execution Square. He walked past the hanging bodies of Karl Bauman and Peter Diener, and came to a halt under the scaffold where the bodies of Martinus and Christoff Gubka and Hans Seidl were still swinging in the breeze. His part in their deaths still bothered him.

The sound of childish laughter broke through his gloomy thoughts and he turned to watch a couple of children as they chased each other around the scaffolds, laughing and giggling, oblivious to the bodies swinging above them. He'd been like that once.

Once, he snorted to himself. Anybody would think he was ancient. Instead, he was still only twenty-one, although what he'd been through and seen sometimes made him feel old.

His eyes followed the children as they ran to their parents—a couple with a baby in arms. Puss let his eyes settle on the couple. They seemed happy together with their children, and he wondered if he and Sveta would ever be like that. Well, they had the first baby on the way, so they were partway there . . . but what would married life together be like?

He'd counted up all the hours they'd been in the same room together, and it came to under a hundred hours. That wasn't a good basis for marriage, but maybe the separation hadn't been all bad. From someone who would barely give him the time of day, Sveta's letters hinted that she might actually be starting to like him. As for his feelings for her, they had only intensified. He ran his tongue over his suddenly dry lips as he remembered that night . . .

Splat!

The impact was totally unexpected, but he knew almost immediately what he'd been hit by. He dropped to a knee, and even as he looked over his shoulder to try and identify the culprit, his hands were forming a snowball with which to retaliate. He'd expected to see Lenhard, or maybe Michael, but instead there were two boys, one looking shocked, and the other pointing at his shocked companion. Assuming the guilty party was trying to put the blame on his companion, Puss launched his snowball at the pointer, catching him by surprise. The boys wasted precious seconds staring at Puss, who was able to quickly assemble another snowball and catch the second boy, also in the chest.

It developed into a massive battle as children and adults joined in the snow fight on one or other side. A great time was being had by all, until the city watch and the military police turned up.

****

Author's note:

The execution scene is adapted from descriptions in: Theatre of Horror : Crime and Punishment in Early Modern Germany, Richard van Dulmen ; translated by Elisabeth Neu. Cambridge, Mass. : Basil Blackwell, c1991.















All that Glitters . . .

Written by Terry Howard
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Somewhere in Spain, 1635

"Pedro, how would you like to have money of your own?" Juan asked as he placed two drinks on the table and sat down uninvited. They were in a shabby cantina not far from the university. Pedro preferred to do his drinking in better quality establishments, but it was the end of the term and his father had yet to send him his remittance for the next quarter. Of course, it wouldn't matter how much he received. He was always out of money again before the next round arrived. How long before was only a matter of how high on the hog he lived early on.

Even when his father passed on he would not be at an end of the problem. The title and estates would go to his older brother.

"What scheme are you pushing this time Juan? I don't have any money to invest right now and I won't have any later."

Juan was a scholarship fellow at the university. Beneath his polished exterior was the money-grubbing soul of a peasant. The last time Pedro fell in with one of Juan's schemes they were convinced they had a system which would break the bank at the local gaming house. Explaining to his father why he was completely broke before the term was half over got him a firm lecture on being responsible, and an even firmer warning against keeping low company.

"I don't need money. I've got all the capital investors I need. All you need to do to get a share is get me in touch with someone at the royal court."

"What is it this time?" Pedro asked, interested in spite of his better judgment.

"I've been to Germany. In the library from the future I read a history of a part of Mexico called California. Two hundred and fifty years from now they will discover so much gold it will take years for thousands of men just to pick up what is lying in the stream beds. When they actually start mining gold it will take decades to exhaust the resources.

[image: Sutter's Mill]"At Sutter's Mill?" Pedro asked.

Juan turned pale.

"Did you think you were the first person to go to Grantville and read the histories? The court knows all about the gold in California, and Texas and elsewhere. Rest assured, steps are being taken to procure it, along with the silver in Sierra Nevada and the copper in Arizona.

"Thank you for the drink, Juan." Pedro found himself thinking, I should have milked this for all it was worth. He would have wined and dined me for three days if I had handled things differently.

Juan smiled. His mind was much faster on its feet than Pedro's. "That is all well and good. But what about the gentlemen I have ready to invest in a California gold mine? Surely you know someone who, for a fee which we will split three ways, will put our request for a land grant before the appropriate officials."

"Juan, there is no way they are going to give you a land grant in Mexico's gold fields."

A smiling Juan replied, with a twinkle in his eye, "I don't need a land grant. I just need someone at court to apply for one for me."

Pedro joined Juan in smiling. "Now there is an idea worth thinking about. Come, my friend, let us find a better meal than we can get here and talk about it."

Magdeburg, Germany

"Aayden, how good of you to come. I was afraid you wouldn't make it." Bastian greeted his guest in the small lobby of the Magdeburg Gentlemen's Club.

"I almost didn't. Sorry I'm late. The coach broke an axle. But after the prospectus you sent out? Of course, I came. Unless you're a liar, which you're not, then you think you've found the goose which is going to shit gold. If you have, then of course I want in on it. I at least owe it to an old friend to hear him out.

"Besides, I've wanted to see this gentlemen's club I've been hearing about. And since you are holding the meeting here at the club I can do both."

"Well, you will have to see it later. Everyone else is here and we need to begin."

In a small meeting room designated as the Gustav Salon, in honor of the larger-than-life portrait dominating one wall, a comfortable, upholstered, wing-back chair waited for Aayden. Bastian went straight to the easel.

"Gentlemen, I see no reason to make introductions. We all know each other, at least by reputation. And if there is someone here you do not know well, I would think the fact I saw fit to invite each of you should settle any doubts about anyone who is here. After all, if you do not trust my judgment, then why did you come, knowing full well that I was going to ask you to open your purses and put your money where my mouth is?" His friends laughed politely. "All for the greater glory of our collective future, of course."

Bastian flipped the cover sheet off the flip chart to expose the first page. "This is the Island of Antigua, in the West Indies." He pointed to a projected blow up in the corner. "Here is what was known as English Harbor in Grantville's histories. It is a natural deep harbor, the best harbor in the West Indies. "He used a pointer to trace the high hills surrounding the harbor. "It offers high ground for gun emplacements. It is easily defended. It provides excellent protection from winter storms. And, from this port, according to Grantville's histories, the English dominated the West Indies for over two hundred years. I propose we form what I am calling The German West Indies Company, to build a privately-owned warship, ultimately several of them and an armed merchant fleet, and take possession of Antigua, the harbor, and by extension the West Indies.

"The answer as to why is found in a single word. That word is sugar. Antigua had a thriving sugar industry as did the West Indies in general and will again. The profits from the sugar trade financed England's industrialization. Their superior industrial base let them dominate the seas and rule for more than two hundred years over an empire that included one third of the world. In Grantville's histories, it was an English-speaking world. There is no reason why in this time it should not be a German speaking world.

"Richelieu has bought out England's interest. He is looking to a greater French World Empire. Where once would have flown the English Jack he wants to see the fleur de lis with French the dominant language of trade. Gentlemen, if we take possession of Antiqua and develop the sugar trade to finance our industrialization, it can be a good German eagle that flies over an empire were the sun never sets. Our German sons will rule the waves. The German tongue will be the language of international trade, science, the arts and education. The rest of the world's children will learn German just to go to school, as we once learned Latin when Rome ruled our world."

****

Amongst the sage nods, speculative gazes, and smug thoughts of world domination, Bastian's cousin, and childhood rival, Carl sat and smirked.

"Bastian, do not play us like a stage magician, keeping us focused on the hand with the wand while with the other hand you pick our pockets.

"Don't get me wrong, I find the idea of a German world empire attractive. I find the idea of a profitable sugar trade even more attractive, and I am ready to subscribe to a company to build privately-owned warships for profit. But, the idea you have not shared with us is even more attractive than the ideas you have."

Bastian looked perplexed. "Whatever are you talking about?"

Carl snickered. "Bravo, cousin, bravo! I have always said, if ever you have to flee Germany you must head for England. There you can make a grand living on stage in the theaters of London.

"Do you think you are the only one in Germany who supports a researcher in Grantville? Of course not! But you must think your servants do not talk! My researcher in Grantville reports not only on what he finds in the books, but what is often of more interest are his reports on what other people's researchers are looking into. And, my researcher does keep his mouth shut. Yes, from Antigua we can build a sugar industry, from which we can finance a world empire. But your researcher has spent a good deal of time looking into something else. Antigua is first and foremost a very fine and, more importantly, a very securable and defendable port from which our superior warships could depart. And for your plans to work, they will indeed need to be superior, so they can attack and plunder the Spanish treasure fleet."

[image: ship]The open mouthed, pole-axed look on Bastian's face when he was caught in the headlights of an oncoming truth caused the other men in the salon to chuckle.

"Ah, well, that is, ah—"

A smirking Dieter, also a childhood playmate and a cousin, but more distant than Carl, came to his rescue. "The thought you are looking for, Bastian, is: Well, yes my friends, of course I have thought of plundering the Spanish treasure fleet. And I do think it would be an excellent short-term gain on our investment, in support of our long-term goals, of course."

Bastian blanched as white as bleached linen and looked ready to pass out. The other six men in the room roared with laughter.

"Flip the next page, cousin, and show us the plans of the ship you stole from Rainaldi's desk at the naval base."

"I did no such thing!" Bastian objected.

"No, of course you didn't. You hired someone else to do it for you." Carl said.

"Well, of course I did. I am a gentleman after all. A gentleman does not steal!"

There were several sincere nods of agreement.

"But how did you know it was my agent? He could have been anyone's."

"Actually the correct word is 'she.' She could have been anyone's agent. And she was. You bought the plans, but she stole all three copies. I am, by chance and good planning, now in possession of the other two. That was sloppy of you, by the way. I was lucky to interdict the second copy while it was still on its way to Paris."

A sarcastic Bastian, past being embarrassed said, "Are you sure you don't want to pitch the idea, Carl?"

"No, Bastian." Carl said. "You are handling the presentation just fine. I like the idea. But, like always, you come up short on being a lying, sneaky, underhanded and conniving son of a bitch. That makes you a nice guy. But now you're talking about piracy on the high seas and nice guys don't make good pirates. So, I'm just not sure you are the man to be heading things up.

"But let's come back to that. Why don't you flip the map and show us Rainaldi's plans."

"Well, it isn't all about the Spanish gold. In the long run sugar is worth more, and industrialization will lead to empire." Bastian asserted.

"Okay, but in the short run let's talk about your pirate ship," Carl insisted.

Bastian flipped the map.




Somewhere in France

"Monsieur LeBlanc, or should I call you Capitaine LeBlanc? Now that you have been here for a month, how do you find the accommodations?"

"The rats are large and numerous. The fleas and lice are plentiful. The food is rotten and the bedding is worse."

"Good!" The warden smiled a genuinely amused smile. "Then you will not be wishing to stay any longer than you must."

The man standing shackled in the warden's office in the St. Malo prison glared at his seated tormentor without saying a word.

"Have you noticed; just how many of your fellow inmates here are not the usual gutter sweepings who fill the prisons of France?"

LeBlanc remained silent.

"Indeed you will not find a finer collection of successful poachers, murderous gamekeepers, thieving hunters and stock thieves in one place in the entire world."

"If they are so good what are they doing here?"

"Ahh, therein rests the tale. A request was made for anyone who was a known poacher or stock thief, but was convicted of some other crime than the one for which he was best known. Or, perhaps men who were only caught or convicted by, shall we say, false witness? After all we do not need any incompetent poachers, do we? A competent one would not be in jail for poaching. Such men were sent to this prison from all over France. There are now one hundred and twelve of them here. You may have your pick of eighty-nine of them.

"You, of course, are no poacher, game keeper or stock thief. But, like the men gathered here, you are best known for something other than the crime of which you were so justly found guilty."

LeBlanc was adamant. "I was wrongfully found guilty of cheating at cards!"

"Wrongfully convicted?" The warden laughed. "I think not. You were not playing by the rules. That is cheating. Every gentleman at the table was willing, and expecting, to lose large sums of money to the duke's favorite for the privilege of associating with someone who had the duke's ear. When you won, the duke's favorite was sure you must have cheated. This was affirmed by every gentleman at the table. They all understood that, according to the rules, the favorite is the winner. But you, it seems, did not know this. But, then, you are no gentleman are you, Capitaine LeBlanc?

"Tisk tisk," the warden continued rather gleefully. "You should not have been passing as a gentleman. If you had been gaming in a house suitable to your station, this never would have happened to you."

"You said I could have my pick of eighty-nine of the inmates? To what purpose?"

"Ahh, Yes! I was told you were a man who got things done, a man men will follow. Tell me, Capitaine, would a royal pardon be of interest to you?"

"At what price?"

"On top of a full pardon, when you have succeeded, the crown will recognize your bogus coat of arms with a patent of nobility?"

"At what price?"

"And there will be the opportunity to gain a sizable fortune to support the award of arms."

"If I live and return? What impossible task does the king want accomplished?"

"Actually it is far from impossible. A ship is being outfitted. A party of ninety men, motivated to succeed, men experience with arms and in woodcraft, led by a noted mercenary officer—" The warden nodded toward the captain. "—provided with accurate, dependable maps, well supplied and well armed, will leave for the New World. You will land at an established colony which used to be James Town and is now St. Louis in the new Louisiana territory. From there you will travel inland, and locate gold bearing streams.

"This is not blind prospecting. You will have maps for a rich deposit that would have been discovered in 1799 in a place called Carolina. Return to the colony after having found the placer deposits and a full pardon will be waiting for all of you. In addition, your illegal coat of arms will be recognized and you will be able to pay your way home with the gold you bring back. Lead a second expedition to establish a permanent mining base, and receive one percent of the first year's revenue. Settle in the New World and be named royal governor of the mining colony with a suitable rank and land grant."




In a salon in Venice

"Simone, it is good to see you here," Rabbi Leon da Modena said. His words carried an underlying message. He thought Rabbi Simone Luzzato should come to more of what could unquestionably be described as one of the foremost salons—arguably the foremost salon—in The Serene Republic of Venice. "Tonight, there will be no one here except our people," Simone said, meaning Jews. He did not have to tell Leon he did not appreciate some of the gentiles Sara Coppio habitually invited to participate in her intellectual gatherings. At least, he did not need to do so again.

He simply did not trust them. You never knew when they would turn on you and turn you in for something you said, or even something you didn't say. It did not even need to be something you agreed with. They could just make it up. Danger is the spice of life, but Rabbi Luzzato found the flavor of life hot enough without intentionally adding unpredictable random irritants to the mix.

"True," Leon replied. "Considering tonight's topic, it would be counter-productive."

Simone asked, "You know the topic?" All Simone knew was that it would be a Solon for Jews only.

Leon gestured to the easel set up with a large map of the world according to the future as told in the libraries and books of Grantville. Everyone there had seen it before in the very room in which they stood, if not elsewhere. But before he could answer, Sara gathered the attentions of the luminaries of the Jewish community of Venice.

A smile to melt the snow in the Alps, graced her beautiful, blond-framed face. "Thank you for coming tonight without any foreknowledge of the topic to be discussed other than the fact that I was limiting tonight's participants to members of our own community. For the majority of those of you who do not know him, let me introduce Chiam Lefkowitz. He has arrived here from studying in Grantville, at my invitation, to share a proposal which I am sure you will find interesting. It is an idea which I am sure you will also find it attractive. Whether it is feasible is altogether another matter. But I am not in the leastwise uncertain as to whether or not you will find it worthy of discussion."

Chaim stepped up next to the map board. "I have been assured you all will be familiar with this map of the world."

There were several nods around the room.

"I have further been assured that I do not need to acquaint you with the facts from the history of the world from which Grantville came concerning the rise of Zionism which led to a Jewish State in Jerusalem in 1948."

Again, there were nods around the room.

"Nor do I need to speak to the tragic pogrom which took place in the Germanies in the 1930s and the 1940s called the Holocaust."

While the mood of the room darkened, no one disagreed.

"Being forewarned, the holocaust should be avoidable, over and above the probability of it simply being butterflied out of existence. Do I need to define the phrase 'being butterflied'?"

There was a slight shake of the head from Sara, and others.

"But there are other pogroms which will arise. There are always pogroms. We suffered a sack of the ghetto right here in Venice by imperial troops just five years ago when the Gonzaga court fell. The 'others' do not need a good excuse to pillage our people. A bad one will do.

"The threat of expulsion is something we live with. Like wars and plagues, they populate our history. I need not list them for you. Venice bought one off in the 1570s or we would not have our ghetto here."

There were nods of agreement.

"We do what we can. Often this is no more than to kvetch amongst ourselves. It is the nature of galut. But exile without complaining is tourism, not exile."

Chaim got the chuckle he was looking for to ease some of the darkness his words were bringing into the room.

"We are prospering for now in Venice and Venice prospers from our being here. But, we prospered in Spain until there arose a Pharaoh who knew not Joseph. For now, as Grantville prospers, we prosper. Yet the USE is beset on every side with enemies. And Gustav is not immortal."

Chaim paused to build tension. "Until there is a Jewish state somewhere in the world when next we are expelled, we have no guarantee as to who will take us in. Will the French welcome us in the New World, where we went in that other time line that is now nothing but a memory in the books in Grantville? If so, for how long?

"Zionism did not bring the return to Jerusalem until 1948." From the map of the world, and his comments, where he was heading was clear.

" 'Next year in Jerusalem,' is not going to happen in our lifetime. The Ottoman Turks will hold power over Jerusalem for another three hundred years.

"We need a state of our own while we wait for the messiah to call us home to Jerusalem!"

Chiam tapped Australia, with a pointer. "This is just too big to secure. Without a navy large enough to rule the seas, it will be sub-divided and fought over." He tapped New Zealand. "This is a much more defensible island. And if we deem it to large, then this—" He tapped Tasmania. "—is our second choice."

"There are Jews living in the shtetles in the east who will go for the promise of security and their own land, but they will be unable to pay for passage. Others who are comfortable where they are will have to pay the way of the first to go just as we did in the time of Ezra and the first return from Babylon.

"I am told you have an understanding of steam engines?"

"Barak Myer demonstrated a small one in this very room." Sara replied.

"Then you should know what I mean by a pressure relief valve. What is the value of having a Jewish nation somewhere in the world, a nation with no king but God? What is the value of a place—" He repeated himself, not from being a poor speaker, but to reinforce his point. "—to where anyone of us can flee with the certainty of finding a place of refuge when faced with pogroms and expulsions?"

His pointer returned to New Zealand. "This island has deposits of gold."

[image: New Judea map]He flipped the map of the world to show a second map. The large map of the islands of choice were proudly and predominately labeled New Judea. The site of Christchurch was shown as Tel Aviv.

"We know the approximate locations of the gold fields." He tapped them with the pointer. "And with some diligence, surely we can find them. That alone should be reason enough to make the journey. The gold can be used to, as Grantvillers say, bankroll the economic development of our new country."

A very solemn young man made hard eye contact with his hostess before pontificating, "My fellow Israelites, the sons of Abraham need a homeland. We need a place of our own while waiting for the messiah to come and call us back to Jerusalem. The Ring of Fire has shown us how to make that happen."

There was silence in the room.




In a Bar Somewhere in Grantville

"Tell me something, Vincent. Why are we working our asses off when we know where gold and diamonds are laying around in open fields just waiting to be picked up?"

"Because, Sergio, the diamond fields are in South Africa and we are in the middle of Germany, in the middle of a war. Because it takes a ton of supplies per man per year—and that is each and every year—to field a prospector. If you don't make a strike the first year, how will you pay for the next year's supplies? Or how will you pay your way home? If you saved up everything you made for a year, you might be able to just about pay your way there. If you can come up with that kind of money, then go for it. But you can't. If you could, you'd be turning out window glass, or steam engines, or porcelain bathroom fixtures and you wouldn't be talking foolishness about chartering a boat to South Africa."

"So instead of sending prospectors, we send farmers the first year. Now, listen to me, Sergio, I've got this all figured out and it will work.

"I was talking to Sumner. He's married into the Mennonites that came here from Holland. You remember that Kraut who was putting together a German South African company?"

"The one who turned out to be crazy as a loon?"

"Yeah, but he had a lot of people interested. He was lining up a good chunk of money. The problem was, he was spending it as fast as it came in. Still, Sumner's father-in-law had Sumner convinced to sell out and move to the proposed Cape Town Colony. Sumner says he can put together a boat load of farmers who want to own their own land.

"Some of them can pay their own way, some can't. So we do what the crazy Kraut was claiming to do, but wasn't. We sell shares in a company to establish a colony at Cape Town. Then a year or two later, after they have a crop in, we can send prospectors and they can buy the food there instead of buying it here and paying to ship it. That way we can stay right here and run the company while someone else deals with the Zulus and the Mau Maus, and the other wild animals."

"Sergio, you're crazy if you think anybody is going to let the likes of you and me have the kind of money it would take to make that work."

"Vince, I'm living paycheck to paycheck. And every month I've got less spending money in my pocket because the only thing that isn't going up is my rate of pay."

"You got a raise."

"You call that a raise? It's a joke, an insult! Now I can sit here and go broke a little at a time, or I can sell the cars and the four wheelers now that there is about to be some gas available. And I can sell some other stuff—I don't know what all else—and send one of Sumner's people to South Africa the first year. Then next year I can sell the house and leave the wife and kids with the in-laws on the farm and go strike it rich. If I don't come back, the kids end up farmers. Shit, if my father-in-law didn't hate my guts I'd quit my job and go work the farm with him as it is."

"Sergio, you're crazy. There's a war on. There's no way you're going to be able to pull this off."

"Maybe. But I'm sick and tired of watching everybody get rich but me. This will work, I tell you."

"It might if you actually did something about it. But, then, this is, what, the fifth or the sixth scheme you've come up with this year that you are sure would work? You ain't done a thing about any of them and you ain't about to."




Somewhere in Spain

"Pedro, why are you wasting my time? The court knows all about the gold in California. I know you know this. They are not going to give it away just because someone asks for it."

"Uncle, I don't expect the grant request to be honored. Juan has promised a number of backers that he would seek a land grant in an area with reported gold deposits. I told him the court knew about the California gold. He does not wish to go back to his investors until he has at least tried to get the land grant. He assured them he knew someone who could get the request before the right people. I am who he knew. You are who I know. When Juan goes back with the answer that no grant is forthcoming, he will need an official rejection letter to justify no longer having the money he is willing to split with you."

"Less a commission for you, of course. Hmm? Juan, you say? Is this the gambling companion your father warned you to avoid?" He noted the sheepish look on his nephew's face.

"Never mind. Just how much is Juan prepared to pay for me to look like a fool before the court?"




Somewhere in France, in the St. Malo Prison

Henri LeBlanc stood up in the common area of the prison when it had been depopulated of all but the chosen few. "If any of you are not interested in a full pardon and a chance to be a rich man—" Henri paused. "—leave now!"

Henri could have recited the alphabet and gained their attention. Some people have the gift. It is a rare person who has truly kissed the Blarney Stone. Rarer still is the person whom the stone kissed back. And rarest of all are the people the stone kissed first. Henri LeBlanc was that rare. Some people have the gift. He was one of them.

But this time he did not bother projecting blarney. This time, he knew, the words alone would catch and hold the attention of his pigeon. "The king has a copy of a map of the New World. It is copied out of a book in a library in Grantville in the Germanies; a book from the future. The map shows a place less than a few hundred miles from a port in the new French lands across the sea, where the streams are laden with gold. A man can scoop out enough gold to fill his purse in a matter of a few days. Or even just a few hours, if you are lucky."

The stillness in the common yard became profound.

"The king wants that gold. But he is too cheap to pay men to go get it for him." This garnered a snicker from his audience.

"I will be given that map if I can find a few good men to go with me, men who are honest, humble, hardworking, and, above all, trustworthy." The room itself seemed to snicker. "The king is looking for men who are upright, devout, loyal, and sensible. I need a few selfless men who are willing to risk their live for the love of their king." LeBlanc paused. He let the pause linger just to a hair shy of the breaking point. "So, naturally, I came to you."

The tension in the courtyard boiled full and over with roaring laughter. Such laughter as had never been heard in that grim place before and the likes of it would never be heard there again. When it was at its peak, just before it could start to run down LeBlanc raised his hands and called for attention. "If you go, when we return to port we will receive a full pardon, and what we have with us is ours. If you want to pay your way back to France, then you had better have found the king's gold.

"Yes, we will face untamed wilderness, savage men and more savage beasts. But I have seen the streets of Paris by night." This raised a chuckle. "We will have muskets and swords, if you want one. We will have mules and supplies, and in the end, we will have wealth and freedom.

"Any amongst you who are afraid of wild beasts and wild men may return to the peace and safety of the cells at this time to sit here and rot until you die or grow old and hope you are alive when your time is served. I will be interviewing and signing just eighty-nine of you. If you can recognize the chance of a lifetime . . . if you have the courage to pursue a dream . . . if you have the stamina to see it through to the end . . . if you fancy a journey across the sea and a trek of two hundred miles and back . . . if you are such a man of vision, then step forward and join Henri LeBlanc. Kiss the book, join the company and come back to France a rich man."




Somewhere in Spain

"Brother of mine, what brings you to your childhood home after all these years?" Adan sounded flippant. He didn't intend to. It was an unconscious defensive strategy. The twins had gone to court. Adan left, swearing never to return, and Alano swore to never leave. He hadn't come home until now.

"I have to talk to you about Pedro and you will not come to court, so I must come to you."

"What did Pedro do now?" Adan sounded hopeful. He was genuinely concerned about what would become of the boy. He was not doing well at the university. Worse than that—much worse than that—the boy did not get along with his older brother at all. It was the older brother who would inherit the title. And, even if he set up an annuity for the boy, he was not at all sure his older son would honor it. If the boy was trying to find a place at court, there might be an answer to his worries. After all, Alano had never once drawn on family resources.

"He came to me with a scheme for a New World gold hunt."

Adan nodded. "Cortez and Pizarro did quite well by it."

"Oh, he's not interested in going. He just wants a patent as a prop for raising money."

"Pedro?" The boy's father shook his head. "Blowing money? Yes. Raising money? Not likely. He wouldn't know how!"

"No, but his friend, Juan, sure can. He has already raised a considerable sum just to procure a New World land grant. With that in hand, he will raise a lot more to sponsor a company."

"Maybe I misjudged Juan."

"Oh, I don't think so. I doubt he has any plans of going anywhere. He's just going to skim money off the top and let someone else dream of going to the New World. I am sure he fully expects the company to fall apart before anyone sets sail, because he really does not expect to get a land grant. What I have in mind, if you concur, is to actually get the boy and his friend a new world land grant."

The twins made eye contact and broke out laughing.




Somewhere in the Grantville offices of the Abrabanels

The man behind the desk asked, "Mister Sanabria, how can we help you today?"

"How do I go about chartering a boat to take a load of colonists to the Cape of Good Hope on the southern tip of Africa?"

"Well, that is quite ambitious. You are interested in prospecting?"

"Eventually, yes. But, not initially. We want to establish an agricultural community. There are a number of families who are interested in owning their own land." Dick limited the reasons for going to that one point. He saw no need to add that some of them wanted as far away from the war in Germany as they could get. Others wanted a place in the world where they would be free to practice their faith without having their children exposed to the temptations of a competing and dynamic culture. "When that is in place and producing a surplus, when we do not need to ship food to Africa to supply the miners, we can discuss prospecting."

"Well, that is certainly taking a long view of the situation. The Cape of Good Hope is rather high on a list of places the family is interested in pursuing as soon as we can free up the capital. And find the people to go, of course. But right now there are higher priorities that must be attended to first."

"Oh, we're not looking for investors. We think we have the funds to pay for chartering a ship. We just need to know how to do this and we want to confirm a firm estimate of what it would cost."

"I see. Have you considered that you might need to set up a military stronghold before you set about putting in farms?"




Somewhere in Spain

"Pedro, I still do not understand why your uncle insists on seeing the two of us in person just to tell us that we cannot have a California land grant," Juan said as he looked over the selection of books in the extensive personal library maintained by his friend's uncle.

"Juan, try and listen this time. I've told you before I have no idea why he wants to see us. I received a message summoning the two of us. It did not say why. It did make it clear that we were both to be here in person. Put that back. Someone is coming."

Pedro's uncle and a second man entered the library. It was the other man who spoke. "So these are the intrepid explorers who are seeking a land grant in the rich New World's known gold country. Your uncle tells me you have arranged all the backing you need to outfit your expedition. I am sorry to tell you the California lands have all been promised. But your ability to raise the capital to mount such an expedition, all from minor sources, without troubling anyone at court, has been recognized and deemed worthy of reward. We have a land grant for you. The grant is, of course, contingent on your success. I envy you the adventure of finding the gold that is known to be there from Grantville accounts.

[image: Everglades]"Well, gentleman," he said, with a slight bow to Pedro, "good-fellow," with a lesser nod to Juan, "I look forward to seeing you in a few years when you get back from the Florida Everglades." With those words he handed a sealed document to Pedro and left.

"Uncle, was that who I think it was?"

The old man smiled. "That depends on just who you thought it was."

Juan spoke up, "Where did he get the idea that we were planning on going to the New World?"

"Oh!" The old man's smile disappeared and his eyebrows bumped up against each other over his nose. Acting is a major part of diplomacy, after all. "He got that idea from me. You weren't planning on going yourself? I am so sorry about that."

Juan was impressed that Pedro's uncle actually managed to sound sincere.

"Well, I guess you will just have to change your plans. After all, you have an appointment to keep in a few years when you get back with the Everglades' gold."

****
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Vehra, Thuringia 
1629

Matthias Ehrenhardt stared in shock at the smoldering embers, the soot-blackened stone half-wall, and the emptiness. The villagers had stopped the fire from spreading to any of the other houses, but his own, and his parents, and everything they owned but the clothes he stood in and the schoolbook in his hand were gone.

Old Jonas Metzel laid his hand on Matthias' shoulder, trying to offer what comfort he could. "I'm so sorry, boy. Why these things happen . . . but even if you had been here, there was nothing you could have done. Before any of us even knew there was a fire, the whole inside was filled with flame. I think they must have both died before we even knew."

Matthias could find no words. Herr Metzel went on, "Perhaps Pastor Kleinke will know better what to say. But now you have your life to live. You can stay with my Barbara and me for a few days, while we think what is to be done. We can at least offer you a place to sleep, as Christ teaches us to show compassion to those in their time of need."




Henschleben 
Two weeks later

With so little to carry, the one-mile walk from Vehra had been easy enough, even for a skinny fifteen-year-old. But for all the times Matthias had come here for lessons or church services, today was anything but ordinary. Today he wasn't going back. He was leaving aboard a freight wagon.

His eyes kept straying to the church, where they'd held the funeral. Herr Metzel squeezed his shoulder again. "I know it's hard, but it's the right decision, Matthias. If you stayed, what kind of an apprenticeship could you find, with no money to hand but the few coins dug out of the ashes? Yes, go to your aunt in Eisenach, and you can finish your schooling, and have time to turn your inheritance rights to something you can use. Remember us, and remember what Pastor Kleinke teaches us about good works, but go." His voice lowered. "I could only wish the rest of the world was like our Heimat."

Matthias looked reflexively back over his shoulder toward Vehra. It felt like his heart shrank in his chest at the thought—the Heimat, the place he'd grown up, the one place he was truly at home. "Could there be any place like it?"

Herr Metzel must have seen his face. "Perhaps not. But remember that your Aunt Grete is at least one of us. Where she is, there is a bit of our Heimat."

Some of his schoolmates had gathered in the street to see him off, shaking his hand, or wishing him good fortune. Dora Hammelin, the village smith's daughter, edged in through the press with a sheathed knife in her hand. "Here, I made this for you, Matthias. A man needs a good knife." She slid it halfway out, to show a gracefully shaped blade and a through-riveted hardwood handle with a checkered grip.

"You did? Thank you, Dora, it's beautiful. I wouldn't have expected such a gift."

"After all our times together? You've always been good to me, helping me with my lessons. Nobody else would have given me any Latin at all." She held his hands in hers for a few moments. "Will we see you again?"

"Yes, Uncle Berthold writes that we'll need to return several times, before my inheritance is all settled." He squeezed her hands. "I would like very much to see you again."

Plodding hooves sounded in the distance.




Henschleben 
Late summer, 1634

Once again Sunday had come, and once again Dora's father was waylaid on business as they left church. Dora smiled to herself. Isn't it always that way? But that's all right. A little time for one or two extra touches, before I pop the cake into the oven. Maybe if I slice one of the pears this way, and arrange the pieces around the edge . . . She really wanted something at least a little special for Matthias' visit; it was so seldom they saw him the last few years. It was too bad Mama wasn't back from visiting with her older sister Mathilde in Straussfurt yet, but with any luck she'd be home in time. Dora hummed happily to herself, with half an ear for the birds twittering outside the open window.

That came to a sudden stop in a burst of raised voices. It was the last thing she expected to hear. She put down the pear she'd been peeling and hurried to the doorway, with the knife still in her hand.

"You astonish me, Matthias Ehrenhardt! I thought you had better sense. I would never have expected this from you!"

"Herr Hammel―"

She put one hand on the door frame, as she turned to look at the two of them wide-eyed. "Papa, what is it?"

Her father glared at Matthias, petrifying him into silence for the moment. "Matthias has just delivered the news that he proposes to forget all about finishing at the university and going on to study law, and instead devote himself to alchemy at this new school nobody's ever heard of!"

Matthias got his tongue back. "For heaven's sake, Herr Hammel, chemical engineering, not alchemy! I've enrolled at the Imperial College of Science, Engineering, and Technology. Uncle Berthold himself agrees that it's the opportunity of a lifetime. The possibilities are breathtaking!"

"The possibilities―"

Dora started down the stairs. "Matthias―" Her apron snagged on the door handle and threw her off balance. With four uneven steps down to the kitchen garden, no hand rail, and nothing for her foot to come down on, she pitched forward.

Matthias moved like lightning to get under her. He got there, but there was no time left to get his feet placed properly. Down he went in the wet dirt, with Dora on top of him. She remembered the knife at the last moment and tried to throw it aside.

Papa rushed in to pull her off Matthias and onto her feet. While she was still straightening up, he swung back to Matthias and seized him by the left arm, rolling him forward. "Careful, there! You don't want dirt to get into that cut. Dora, is there boiling water?"

"B . . . ?" She caught sight of the blood on Matthias' arm. "Oh! You're hurt! I- I'll build up the fire right away. We'll need some clean rags. I know we have some." She started back up the stairs, with one hand clutching her bruised shin.

"Good. This young paladin―" Papa gestured with his thumb. "―has been wounded in your service, and it's our Christian duty to tend to him. Come inside, Matthias." He gave him a thin smile. "These other matters can wait, but we must speak of them afterward."

****

"I'm sorry, Matthias, but this is likely to sting." By now Thomas Hammel's hands and Matthias' arm were well washed with boiled water and soap. Thomas took the steaming linen rag his daughter was holding on the end of a fork, dripped a little red wine on it, and wiped the skin around the cut, and the cut itself, as gently as he could. Matthias hissed; Thomas frowned in sympathy. There were better disinfectants, but this was what they had in the house, and the first aid pamphlet said the most important thing in cleaning a wound was promptness. Fortunately, this one wasn't deep or long, and if they could keep it from becoming infected, there should be nothing but a small scar.

"Good, the bandage now." Dora fished another small linen rag out of the bubbling pot. Thomas took it, waved it in the air for a few seconds to cool it, folded it into a pad, and started to place it over the cut.

"Papa, the honey. Here!" Dora was holding out the little blue crock to him.

Thomas blinked, then he remembered. The pamphlet had said honey was a good aid to healing. Again, there were better things nowadays, but at least they had this. He spread a few drops on the bandage and set it in place. "Here, Matthias, hold this."

Dora pulled out a long strip from the pot. Thomas cooled it in the air, carefully wound it around Matthias' arm and the linen pad, and tied it off. He went to rummage through his chest for something the young man could wear for the moment. Meanwhile, he considered his words.

****

Dora got the blood out of the shirt easily enough with cold water, and left it to soak along with her own soiled clothing so the dirt wouldn't set while she finished getting the cake ready to bake. Washing and mending could wait for a little while.

Papa wasn't shouting any more, but he was looking across the table at Matthias with a serious air. It made her nervous. What was this all about? Finally he spoke. "Matthias, the time has come for some very plain speaking. Your virtues are undeniable, as you've proven once again. But. This is no fairy tale, Dora isn't some magical princess, and for certain I'm no kinglet with honors and positions to give out to whoever I favor.

"We've always thought that one day you and Dora would wish to marry, yes? It's never been said in so many words, but this has been in the air?"

"Yes, Herr Hammel, now that you say so. I've never put it into words, but yes, I would wish that very much."

"Yes, Papa! That would be . . . Yes."

Papa nodded, twice, slowly. "As I thought. And I have always thought that with an education in the law there would never be any doubt that you could carry a man's duty to earn a living and provide for a family. At least, with as much certainty as God ever grants us in this world. But now? The last thing I heard you say was that you are not just proposing to leave the university and enter this new and untried school, chartered by a new and untried emperor, you have already done it?

"Look at me, Matthias. Here I am fifty-three years old, as skilled a smith as there is, and still not a master with my own shop in a good town, because no town had a place open that they didn't fill up with one of their own. Well, finally, by good fortune Count August has need of a smith at this new flax mill of his in Sömmerda, so at least I am to be an Adelmeister as soon as we can pack up and move there, and not live on the dregs of little jobs in the villages any more.

"But I want something better for Dora. When she marries, it must be to a man of proven ability to make a good living. I never doubted that you would, until now."

"You doubt me now? You know me. We've known each other always."

"We knew you until the bad times came, and you had to go live with your aunt's family off in Eisenach. But you were younger then. Do we know you now? How well? And this thing you now intend to study . . ."

[image: chemicals]"Chemical engineering, Herr Hammel . . ."

"We do not know at all. Perhaps it will bring you success. Perhaps. We may pray that it does." His fingers tapped a few times on the table. "I do know that you're intelligent, honorable, and kind. That, at least, has never changed." He paused again. Dora's eyes were flicking back and forth between them. "That is worth a great deal. My daughter would accept no less, and neither would I." He took a deep breath and let it out. "But I am a father, and I have my responsibilities. If you are determined to follow this uncertain course of action to an unknowable outcome, I must not consent to a betrothal until you prove yourself in the world. You understand me?"

"Yes, Herr Hammel. Of course. My love for Dora is the greatest part of why I do this! I can finish this curriculum and begin earning a living years sooner. I promise you―"

"Stop right there. You are in no position to promise anything, except that you will try your hardest."

Dora looked into Matthias' eyes, and reached across to touch his arm with her fingertips for just a moment. "I don't know what to say, Matthias. Explain all this to us, will you? Can you? I need to understand what this trade is, what it means. But I will pray for your success, until we can be together."

A hint of iron crept into her father's voice. "No promises from you either, daughter. I, too, wish for this young man's success. How could I not? But not all wishes come true, and some of life's lessons come the hard way. Remember that, both of you." His expression softened. "But nothing has to be decided now, nothing can be. It will be years yet before either of you can afford to marry. And now, maybe, we can talk of lighter things. You've grown up well, you look straight and strong for a scholar. How have your aunt and uncle been?"

****

"All right, Herr Ehrenhardt?"

[image: river]Matthias finished manhandling his trunk up the river bank. "Yes, thank you, I've got it now."

"Good journey, then. Maybe we'll meet again some time." The boatman waved and pushed off.

Matthias knelt to get his arms through the straps, and carefully stood up under the load. The sun was halfway down the sky as he started the short walk into Schallenburg, still turning over in his mind everything that had happened the day before. It had been such a pleasure to come home for a few days and see all his relations around Vehra again, but the things Dora's father had said―

One last visit tonight, before he began the long trip down-river in the morning, all the way to Magdeburg―just time enough to catch up with his old friend Benno Balsch and his parents.

It was too bad Benno's brothers couldn't be there too, but they were apprenticed too far away to make it home very often. But Benno himself was to stay and work the family's land; that was the plan. Well, they'd have the whole evening to tell stories.

Something wasn't right, though. It was too quiet. Nobody was in sight. Nothing was moving in the street but a couple of cats. Then the church bell rang, and people started to come out. One look at the way they walked, and Matthias knew. He hurried toward them.

He and Benno saw each other at almost the same moment. "Who is it, Benno?"

"Sibylla Rudigerin. And her baby."

Matthias' face must have gone blank, while he tried to think who that might be.

"You never met her. Reimar's wife. It was terrible. The midwife tried everything she could think of, and couldn't get the baby out. It's good to see you, but this is a sad time you've walked into."

"Yes, yes, I'd better go see him and offer my condolences."

"Tomorrow would be better, I think. It's too much for him right now. Look, here come Papa and Mama. No, they're stopping to talk with some neighbors. Come on, we'll find you something to put in your stomach and then we can sit outside and talk. Have you made any more new songs?"

"Nothing I'd want to sing in front of people just now, I'll tell you that. And I don't think I'd want to write about this." He fell silent for a minute or two, while they followed the gentle curve of the street around toward the Balsch home. Then he raised his eyes and muttered, "Now I understand. This settles it."

"What?"

"Benno, you know I visited our friends in Henschleben yesterday? Dora Hammelin and her father?"

"I didn't, but I can't imagine you passing them by."

"Well, it came out that she cares for me as much as I always have for her. God willing, we'll marry when the time is right."

"You're betrothed? Congratulations."

"No, her father won't allow it, not until I show I can support a family." The corner of his mouth turned up for a moment. "Well, I suppose I must agree that Thomas Hammel is a sensible man. As far as he sees things. He got me to dithering right up to this minute about whether I ought to do what he thought I should, and go back to studying law."

"You're not? What are you doing, then?"

"That's one of the things I was going to tell you, and this―" He swept his hand back toward the church, "—puts an end to my doubts. No, I'm going to study chemical engineering, it's one of the new professions. Then I'm going to make my career somewhere close to Jena or Grantville. Whatever Thomas Hammel says, and whatever happens, my wife won't be put in the kind of danger poor Sibylla was. I won't be the cause of that."

Benno was giving him a puzzled look.

"It was all over the university last spring. The medical faculty at Jena has started teaching things nobody all the way back to Hippocrates ever knew about. Women don't die in childbirth there. Not that anybody seems to have heard of, so far."

"Is that true? We hear a lot of things, but . . ."

"Oh, yes, it's true, and a lot more besides. I tell you, Benno, we can only guess at why God sent Grantville to us, but maybe this was one part of His plan. And I believe it would be very wrong to ignore this gift." His fingers moved thoughtfully back and forth in the hollow of his hand. "I suppose He must have decided that if it was time for a miracle, it was time for a thundering big one."

****

Matthias' thoughts kept circling back to the last few days, Thomas Hammel's words especially. Dora's father had seen a lot in his years, that couldn't be denied, but he hadn't seen some of the things Matthias had, let alone Uncle Berthold. Still, there was no arguing against his last piece of advice: try your hardest. By his silence Matthias had all but promised that much.

Even if he hadn't, this was too long a trip to pass in idleness, though too fine a day to do nothing besides study. The chittering of a couple of birds flitting from one tree to another along the river bank brought him back to his surroundings. He stood up to stretch, with his finger marking his place.

Zacharias Kessel, the merchant sitting on the bench in front of him, half-turned. "What's that you've had your nose buried in all morning?"

"This? Englisch für Studenten der Technik, by Wolbert Oberdorfer, instructor at the University of Jena. They teach it there, they need to. It's an interesting language; the grammar is simpler than you'd expect. It has its quirks, though. We have separable verbs in German, but did you ever hear of a separable infinitive? In English all infinitives are separable, though some grammarians deny it."

[image: bridge]"Not something I've had to think about, thankfully. Ah, we're almost to Weißenfels." He pointed toward a wooden truss bridge, just coming into sight around the next bend.

Matthias looked, then looked again. That kind of bridge construction was common enough, but this one seemed distinctly odd: strongly built, yet too narrow for any kind of wagon. And he could see right up through it to the sky.

"Herr Becker, do you know what kind of bridge that is they're building there?"

The bargemaster flicked a glance at it, then went back to gauging the current, picking out the swiftest channel. "Not building, boy, built. That one was done over a year ago, and it probably means trouble for us on the river. I don't know what's going to come of it."

Matthias must have looked puzzled. Kessel smiled for a moment. "That's a railroad bridge. You've heard of the railroad, haven't you?"

"Well, yes, but only from the newspapers. Hmm. I think I see. Nobody walks on it, so they didn't put on any deck boards, and just enough bridge to carry those two rails on top?"

"You're quick. Wait 'til you see how those trains move."

Becker growled, "A damn sight faster than this river does, I'll tell you. At least they can't match our freight rates."

"They will, Herr Becker, they will. But cheer up. You can always get a job with the railroad. You just have to move with the times."

"Hmmph. By the time they manage that, I'll be retired and living with my grandchildren."

Matthias eyed it thoughtfully until the barge rounded the next bend. For an engineering student, this, too, was studying.

"We're stopping here for a short while, meinen Herren. I have some freight to unload. You'll have time to get something from the inn or one of the cookshops. Don't worry, I won't shove off without you." He picked up a horn and blew a couple of blasts, then started working his way in toward a landing float on the left bank. Two men came down with a handcart.

Kessel stood as soon as the barge was tied up. "Come on, my young friend, I smell fresh bread." He patted his stomach. "We can eat outside and watch. You'll see."

Ten minutes later they were seated at a table in front of the riverside inn. The soup wasn't bad; it was a thick potato chowder with some greens in it and a little cut-up sausage. The sour rye bread was good solid stuff too, with a personality all its own. Not every meal they'd had along the way was this good. Matthias finished half of it before he started looking around. "So tell me, Herr Kessel, what are we supposed to watch?"

"I think you'll see in about a minute. Hear that rumble from where we just came from?"

[image: engine]Matthias cocked an ear. There was some kind of mechanical noise, getting louder fast. Then something that looked vaguely like a big black barrel turned endways came into sight a hundred yards or so from the river. The newspaper woodcuts didn't come near doing justice to the reality of the thing. Puffs of smoke from the front end shot rhythmically into the air, mechanical parts flew back and forth alongside the wheels, and a roar and a rattle came from the wheels themselves. A man leaned out the window of a shack at the back end, and waved at them. It rumbled along perhaps three times as fast as a man would walk, towing three flat-topped wagons and a covered coach behind. A bell on top began ringing, as it rolled into the town.

 "Well, you're right, that's something to see. It's really moving; I can't imagine a wagon going like that, not without breaking itself apart. What do you suppose it's carrying?"

"I don't know, but it has to be important. You see those soldiers in the last car? Whatever's under those canvas drapes, they're making sure it gets where it's going. I've heard some stories. . . . Anyway, a good many businesses are going to be different when they get it built all the way to Magdeburg. That's what I'm watching for."

Becker's horn blew on the other side of the inn. "Oh-oh, he must be done with his paperwork." Kessel hurriedly finished the last couple of spoonfuls and picked up what was left of his bread.

****

It was chilly this early in the morning, with the fog drifting across the water. Matthias had his hands inside his coat, rubbing them together. You could see the sky overhead, but that was about all. How these bargemen knew where they were―well, they seemed to know every ripple on sight, and could probably call each one by name. But the sounds alone were enough to tell Matthias that the city was out there. A couple of small boats passed, going the other way. The man at the bow was pushing sideways now; a landing stage loomed up. Matthias half-rose, trying to figure out where they were. The master called out behind him, "Magdeburg Altstadt, southeast gate." Matthias sat back down on his trunk while the flurry of debarking and unloading went on, and a few people boarded. It wouldn't be much longer, now. They shoved off again.

"Altstadt, northeast gate." Bow and stern lines went across. Matthias stood up and propped his trunk against the gunwale, then stepped ashore. The bow man reached for the handle on the other end, to boost it over. "Got it? A piece of advice, young fellow. Don't let that thing out of your sight. In fact, don't let it out of arm's reach."

"That bad?"

The man shrugged. "It's a city, what would you expect? There's thieves everywhere. Especially down here by the water. Good luck."

"Thanks. And safe trip back." He waved, and knelt to get his arms into the straps. A man standing nearby with a handcart shrugged, and looked around for another customer. Matthias pulled the college's pamphlet out of his pocket, and folded it open to the map. Just a few hundred yards, now . . .

****

Germund put down his tools and answered the door. The fellow in the upstairs hallway gave him a friendly smile, and spoke in German-accented Latin. "Ave. Are you Germund Hockenoher?"

"Pfff! I am Germund, true enough! For the rest, when the registrar asked my surname, I said 'ha'kke noe'. It means 'don't have any.' Not something we have much need for at home. And he garbled it as Hockenoher, so that's how it is in the college records. Without a doubt they'll inscribe it in fine flourishes on my diploma. And you?"

"Matthias Ehrenhardt. I read the card you posted in the bursar's office."

"Ah, then, you're interested in sharing the room, such as it is? Well, come in and take a look. It isn't much, but it's cheap. For two, it will be cheaper. I take it you're not swimming in silver, or you wouldn't be looking this far west of the gate for a place to live. I'll be frank. The one thing I insist on if we room together is that you pay your share of the rent on time."

"Yes, of course you would. Well, I have enough money for necessary expenses, but I know better than to waste any." He looked around. "It does look like it must come cheap. As big as you are, I think you might be able to reach your arms from one wall to the other, without straining too hard. How would the two of us manage to sleep in here, and still have room for anything else?"

"You noticed, did you? There's an answer to that. One of the shops around the corner sells a kind of bed on posts. You can get it with two beds, one above the other, or just the upper one so you can stand it above a table or cabinet. They called it a bunk bed. So you use the floor it stands on twice. We'd need another chair, too. Only one came with the table. Oh, and this pile of boards in the middle of the floor won't be in the way for long. It's my travel trunk. I built it so I can take it apart and put it back together as a bookcase."

"That's clever, I'm impressed. Are you a carpenter, then? Studying one of the trades?"

"Not exactly. My family owns a small shipyard, so of course I know how to shape wood. It's in Uddevala, on the fjord behind Orust in southern Norway, near the tip of Denmark. We've already had a couple of small navy contracts. But steam is coming, anybody can see that, so it was decided that I should come here and learn mechanical engineering. You?"

"Chemical engineering. About the same as mechanical engineering, but with a lot of practical chemistry besides. So many bottlenecks have to do with materials, that I think I can make a real difference and have all the work I want, if I learn to design the chemical factories to make them. And hardly anybody is doing it."

"Sounds like a whole lot of study, but you could be right about that. Anyway, small as the rooms are in this place, there's one thing you might not have noticed. Indoor plumbing, two floors below us. So it's not quite as cheap as you'd think, but that's all right with me." A couple of loud clangs came through the open window. Matthias flinched for a moment. "Oh, don't worry too much about the noise from the metal-working shop on the ground floor. They hardly ever work at night."

"What about meals?"

"Down the street. This is only a rooming house, not a boarding house. The neighborhood is full of cheap places to eat, that's where most of the apprentices and journeymen go. That's better for us, anyway. There's no telling what time of day any of us will finish classes."




Sömmerda

Thomas Hammel only needed to follow the little canal downstream from the dam, to find the new flax mill. That was reasonable enough; the plan was to do most of the work with water power.

He stepped in through the main door and came to an astonished stop. He moved sideways from sheer reflex, to get out of the way of whoever or whatever might be coming behind him, then slowly ran his eyes all around, trying to grasp what he was seeing.

[image: weaving]He'd been in mills before, but this place was like nothing he'd ever seen or heard of. It was no wonder the count's factor wanted a smith here; there was more iron than he'd ever seen in one place; even the shafts overhead were metal. Judging by all the still-empty space, and the ground he'd seen being cleared outside, there was going to be a lot more of everything.

The Dutchman who'd planned the place was outside explaining something to a couple of masons. Meanwhile, Thomas started walking around the nearest of the machines, trying to see what it was supposed to do when the wheels began to turn. His foot bumped something on the floor behind it; he looked down and saw a thin paper-bound book with a woodcut of the machine gracing the cover.




Semmack Model 2
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Installation and Maintenance




He picked it up and began to read.




Magdeburg

What a day it had been! Matthias stared out the window for a moment or two, trying to pull his thoughts into order. Finally he picked up his pen.




My dearest Dora,

Lectures began today. In many ways this college is like the university, but in other ways it's very strange . . .




There was a makeshift air about the place. Generations ago the building had been a monastery. Since then, it had been put to use as the city's Latin school. For now, the college was stuffed in here and there wherever space could be found; he'd heard that the embryronic technical library was already becoming cramped. The construction crew tearing into the long-overdue roof replacement, with all their tools and materials, only added to the air of chaos.

A recitation echoed down the corridor as Matthias found his way to class. He just had time to drop his books onto the table that took up the middle of the little lecture room, and slide a chair in under himself. There was barely enough space for the half-dozen students to get in and out without tripping; it had once been a monk's cell.

An older man bustled in and took a seat under the chalk board, an up-timer by the way his hair was cut. "Good morning, ladies and gentlemen. My name is Lennon Washaw, and I'm happy to meet you all. Welcome to Algebra One, German section. You're all where you want to be, right? Nobody here who'd rather take this course in English or Latin?"

"Ja, Herr Washaw." "Ja." Heads nodded around the table.

"Good. Now, before we get started, there's one thing I want to make clear. I want every one of you to pass this course. If you get stuck somewhere, come see me for help, or ask another student. Do it right away, don't let yourself fall behind. Learn right now to take charge of your education and make it a success, because that's one thing we can't do for you.

"So, here's what algebra is all about, and why we need it. Books open to chapter one?" He tossed a piece of chalk in his hand and stood up.

Matthias watched. Was it all about to make sense? The idea of letters that stood for numbers whose size you didn't know was just strange. And apparently all of engineering depended on that. Even geometry. But now there was someone to ask.

****

Another difference from the university. Nobody waited on the tables in the refectory, there was a serving line instead. It seemed to move fairly quickly. Though the technical college people were a minority here, the only feasible way to fit them into the room was to serve them at a different hour than the Latin school.

Matthias stepped away with his mid-day meal, and looked around for a place to sit. The hall looked long-used and somewhat dingy; the building repairs so far seemed to be mostly concerned with keeping the wind and rain from destroying the place. Judging by the pathways worn into the stone floor, it had seen a lot of feet through the centuries. Ah, there were some empty places at a table where a couple of soldiers were just sitting down. They had that look about them. A chance to practice his English.

"Hello. May I join you?"

"Sure. My name's Dave Fritz. That's Brent Little over there. You studying here?"

"Yes, I'm starting on chemical engineering. My name is Matthias Ehrenhardt."

"Oh, that sounds like fun. You get to play with boomenstoff?"

"Well, maybe, when they find a place they can put a laboratory. It's all classrooms and books now, and a lot of it. What are you studying?"

"Me? Surveying and mapping. I've got some of the high school math and I took drafting my second year, so the army decided to send me over here for a while. It beats digging latrines."

Little gestured with the slice of bread in his hand. "Uh-huh, better than hiking along with a whole regiment kicking up dust in front of you, too. I wouldn't mind working with half a dozen guys, myself, even if it's camping out."

"Yeah, what are you taking? If you said, I forgot."

"Electronics technician course. I'm a radio operator anyway, so I put in for it. Somebody has to keep this junk we've got running. You wouldn't believe . . ."

"Yeah, I probably would. They've got me helping out, teaching basic mechanical drawing. T-square and triangle, if you believe that. And they don't have plastic to make see-through ones, either. Slows you down. Hey, Matthias, will I see you in class?"

"I don't know. All engineering students take mechanical drawing, but they say I need algebra first. And then English for almost everything after the second year. It's algebra, chemistry, and a lot of English now. Of course, my Latin is good."

"Hadn't thought about that. Do you even need Latin here?"

Matthias rocked his hand. "It's useful, sometimes. But the up-timer engineering students have to learn it. Not for science and engineering books, but for correspondence later on, maybe for papers they publish."

Little's mouth turned down for a moment. "Better them than me. German's complicated enough."

Dave Fritz laughed. "Whatever German turns out to be, five years from now!"

Matthias looked back at him, and smiled. "Hmm, yes. Doctor Luther would not be pleased. You up-timers are a corrupting influence."

"Ain't we, though!"

All of them laughed.




Sömmerda

"Forge work finished for the moment, Herr Hammel? Herr Bosboom would like to see you over there."

Thomas nodded, and followed the workman to the other end of the mill.

"Ah, Herr Hammel, here it is."

Thomas stared at the machine bolted to the bottom of one disassembled crate, and what had to be its base in the other. "This is what you meant by a lathe? I worked with lathes in my journeyman days, but nothing the least bit like this mountain of cast iron!" He spared hardly a glance for the collection of even more enigmatic objects that had been packed in with it. He straightened up and turned to look at the engineer. "So, Herr Bosboom, what are we supposed to do with all this?"

"We do what Hochuli was going to do, what else? Secure the stand to the mill floor good and solid, put it all back together, and bring a belt down to it from the overhead shaft. And stack his tool chests alongside the way he did at our last job site, so they're within reach. We're going to need this as soon as we have power. There are always parts that have to be made or altered, when we're bringing up a place like this."

"Hmmph. I don't see any manual in there with it, like all the flax machines you ordered. I hope you've done this before."

"No, Hochuli always did that. He was my mechanic, he knew how to set it up and work it."

"Gregorius Hochuli, who lingered too long in the wine shop last night, and stumbled blind-drunk into the mill race? That Gregorius Hochuli? Who never even hinted at this―thing? My aching head!"

"Herr Hammel, you're a master smith. Surely you can manage this."

"Surely? This thing has more gears than anything I've seen yet, and cranks and levers everywhere. Look at this whole business in the middle. This is nothing like any lathe I've ever heard of. Well. Did he leave us any books? That would help."

"I think so. I'll look in his baggage later, but let's see what's in this big tool chest." Bosboom started opening and closing drawers. Very little of what was in there made any sense to Thomas at first glance. The bottom drawer was deeper than the rest, and there among the strange gleaming tools rested a fat volume. Bosboom pulled it out and opened it to the title page. Marks Handbook.

Thomas looked over his shoulder to see. "Oh, wonderful. It's in English. Why should I not have expected that?"

****

[image: mill]Thomas Hammel was upstairs putting away his coat when Dora called, "Papa, it's Herr Hannes Bosboom, from the mill."

"Thank you, Dora, please show him in. I'll be right down."

The man held up two books when Thomas came into the front room. "I think these might be what we need."

"I hope so. That other book is full of important-looking knowledge, but it doesn't say anything about installing a lathe, or putting it to use. Even without knowing English, I can tell that. Well, let's take a look. We can sit ourselves at the table, there. Excuse us, Dora."

Dora shifted the lamp and her notes a little, to make some space. Bosboom took a chair, opened the first one, and turned it toward Thomas. Machine Tool Operation, Volume 1, 1922 edition. "I already had a look. This is a German translation, thank heaven, and it doesn't look too bad. It seems well organized."

Thomas gave the table of contents a quick scan. "Well, it does cover the twentieth-century lathe. We can hope. I'll get started on this."

Bosboom gave him a slap on the back. "Good. Meanwhile, the chain hoist should be free by the end of the day tomorrow, so we can pick it up off the floor."

Thomas gave him back a sour look. "Let's not rush things, Herr Bosboom. One thing I've learned since I came here, better read the manual before you do anything else, or you'll probably break something. Let me see if I can find out what pitfalls there are, before anybody tries to move that beast. I can't even imagine what it cost. I just wish there was somebody around here who'd seen one of those things before."

****

My dear Matthias,

We are all in Sömmerda now, and Papa has found me a place at the mill now that it's begun running, helping with the accounts and letters. I like it much better than domestic service, and my dowry is growing faster, though they do not provide room and board there. I live with Papa and Mama again . . .

****




The head clerk looked for all the world like he was sampling a lemon, and fretting about whether the rest of the barrel would meet the approval of a demanding client. "I tell you this frankly, Dora, I'm not at all used to the idea of women clerks. But your father seems to have the factor's ear, and here you are. So. I will expect you to earn your pay." He shook his finger. "There are no sinecures in the Sommersburg enterprises!"

"No, Herr Pöhls, of course not. I am a very good worker."

Pöhls looked at her severely over his spectacles. "I hope you are a fast learner, as well. You have put these invoices in proper order quickly enough, which is very well, but it's unfortunate that you came knowing nothing of the Italian system of bookkeeping." He sighed, stood, and took a thick volume from a high shelf. "Here, I'll lend you this. Take good care of it and study it carefully, and come to me when you have questions, for you will. This is not easy to grasp. For now, you understand the purpose of a ledger and you can add, yes?"

"Yes, Herr Pöhls."

"Good. I'm thankful for that." He picked up a thick ledger book from the table, opened it to a page marked by a slip of paper, and put his fingers on two of the columns. "Check these against the invoices for errors, then total them, and do the same with the six following pages. Now, I must return to my own work." Muttering something under his breath, he arranged a couple of stacks of paper to his satisfaction and reached for a pen.

Dora picked up the ledger and the textbook and returned to her own table. Fussy, grumbling employers were no novelty; a grumbling employer in a clean office where the windows let in plenty of light and they paid on time was. If they wanted her to learn formal bookkeeping, then good enough, that's what she would do.




Fritsche Brothers smithy 
Bischleben, Thuringia

"Friedrich, it's ridiculous! For what they're willing to pay? Absurd."

"I don't know, the piece looks simple enough."

"Look again. You see what the finish is like, every place it isn't left rough from the casting? Then look right here, on this drawing they gave me, this 'blueprint.' You see these numbers next to the diameter? The army supply clerk explained what it means. They call that a tolerance. The thing has to slide in and work with no hand-fitting at all; it's something to do with repairs on the battlefield."

Friedrich's eye skipped from place to place on the drawing for a dozen heartbeats, then he put his finger on the spot again and looked up with a question on his face.

"You don't believe it could mean what it says? I didn't believe it either. Yes, it does have to be bored to within three thousandths of an inch of the exact diameter the drawing says, or they won't accept it. Not to mention, the rest of the tolerances aren't much more forgiving. And they measure every one, too."

"Whoof. Well, somebody made this one you brought to look at. We're master smiths, Georg. If they could make one, so can we. Let me think on it for a day or so."

"Ja, that's another thing. They don't want just one, they want fifty, and they want them in two weeks. And they claim the Grantville shops could do it, and for the price he offered, if they weren't all backed up down there."

"What? That is crazy. One of these things would be close to a week's work, and that's after we figure out how. We'd have to make some kind of special tools for a thing like this, before we could even start. Fifty, though?"

"And plenty more jobs like it, if we could take them. We're a lot closer to the Erfurt army depot than the Grantville shops are. He said they'd love to send us the work."

Friedrich got up and walked around the workbench, thinking. "Fifty of them, and more jobs like it. Wonderful." He blew out a breath, and looked at the beautifully finished steel part. "Grantville this, Grantville that. I tell you what, Georg. It's time to find out whether that nest of sorcerers really can do something like this and make any money at it, or that pen pusher is just trying to blow smoke in our eyes. Do you want to go down there, or shall I?"

****

The end of the workpiece was glowing a nice cherry-red. Just right. Georg chose a medium size cross-peen hammer, pulled the piece out of the forge, placed it just-so on the anvil, and brought down the hammer in a smooth, economical motion. With hardly any need for conscious thought, he advanced the bar and took aim for the next stroke.

The little bell on the door jingled, and a breeze blew in. A customer? Georg stayed his hand and looked over his shoulder.

"Friedrich! Welcome back!" There was somebody else just about to come in the door behind him. Georg started to put down the hammer.

"That's all right, brother, strike while the iron is hot. We can talk in a minute. This is Karl Reichert. I'll show him around meanwhile."

"All right, then, this won't take long."

The piece was well on its way to becoming a hinge-half by the time it was too cool to shape. Georg shoved it back in the fire and turned to look curiously at the young man examining the trip-hammer. No mustache or beard, fairly short hair, maybe in his early twenties. His clothes looked well-made and reasonably new, but they were clearly meant for working, not for impressing people with his importance. Before he could speculate further, Friedrich started across the shop with the newcomer in tow. "Georg, Karl here is a machinist from Davis' new shop in Schwarza. I've arranged to bring him here for a week to look at what we have, and some of the things we've been getting asked to make, and give us an idea what would be sensible for us to consider taking on. Karl, this is my brother Friedrich."

"Pleased to meet you, Herr Fritsche." The fellow had a firm handshake. Not like a smith's, of course.

"So, you're the master Friedrich wrote about? You look young for that."

[image: textiles]An amused smile crossed Reichert's face. "I hear that a lot. No, there hasn't been time yet for anyone who started after the Ring of Fire to master this trade. If Grantville had guilds, I'd probably be a middle-rank journeyman. My job is mostly to set up the machines for production jobs and show the operators how to run them. I make whatever special tools are needed, and run the more complicated parts myself. And anything else the machine operators and junior machinists can't handle."

"Oh? That sounds like master's work."

"Someday, maybe. The old-timers, what few of them there are, have their hands full teaching us what they know, doing the really tricky jobs, and trying to turn themselves into tool-and-die makers with nobody to go to for advice. We all have to stretch.

"Anyway, I can answer one question right now. You've got enough water power here to run a small machine shop, if you decide to do it. If you put in one of the new mill wheels, you could run a good-sized one. So, would you like to show me what your customers are asking for?"




Magdeburg

 The lamp flame danced briefly as the door swung open.

"Ho, Matthias, you look like somebody who's just seen lutefisk for the first time! You're not going to devour that pencil, lead paint and all, are you? What has got you scowling like you're getting a visit from a tax collector?"

"Uhh? Oh, hello, Germund. Homework. It feels like I'm beating my fists against a brick wall. I'm supposed to compute a square root by three methods. The slide rule and the logarithm table, I understand. Or at least the squared answer checks. But this digit-by-digit way of going at it on paper . . . it looks almost like long division, but I can't figure out what I'm doing wrong. The book isn't helping, either. I thought it would be easier to take the course in German, but this is such a muddled mess of words. I don't suppose you've done it yet?"

"No, next week. Maybe you need to put it down for a while and then look at it again. I was just thinking, we could go get dinner at the Green Horse tonight. There's a Scottish couple singing, they're supposed to be pretty good."

"Don't tempt me, the Green Horse is almost as far from here as the college. I don't want to end up having to leave this until tomorrow. Go ahead if you want, but I need to stay on this."

Germund gave him a sidewise look, then scooted his bag out from under the bed and pulled out a book. "I tell you what. I'll go down to the corner and bring us back something to eat. Meanwhile, you can see if my Latin algebra book is any better, and tell me what you think. After that, maybe we can go hear some music. What should I bring you?"

Matthias looked toward the book. "Thanks. Thanks. I'll give it a try. Bring me? Whatever they have that's filling. You know I'm not fussy." He pulled a couple of bills out of his pocket and flipped the book open to the index.

****

When Germund clumped in with a covered pail wrapped in a towel, Matthias hastily swept the books and papers onto his bunk and replaced them with their two cheap bowls. He looked suspiciously at what Germund dished up. Clearly, there were vegetables boiled into a state of abject submission, though he couldn't have said what they'd originally been. There might have been some kind of meat in it. Maybe. Two apples came out of Germund's pockets. There was nothing wrong with the apples. He shrugged and dug in.

"Well?"

"Well, what?"

"Did you figure it out?"

"Um, yes, finally. That Latin algebra book is an even worse muddle than the German one, if that's possible, but I got one clue out of it all. After that it worked, and I got the same answers as with the slide rule. Well, more accurate answers, which is the point. But, you have to multiply the digits you have so far by 20, and then add the next one you're going to try, and see if it subtracts? Why does that work? I don't see where it comes from."

"Don't look to me for the answer to that. That's Washaw's job, right? That's why we have professors, and not just books, isn't that what they said? Anyway, you got what you wanted, so let's go hear some music after we take this stuff downstairs and wash up."

"Yes, yes, I can't go any further tonight. That sounds good. I will ask him tomorrow in class, though. Just pushing numbers around without understanding what's going on is asking for trouble. I don't like it."

Germund looked thoughtful. It occurred to Matthias that maybe he'd just taught a lesson.

****

The tables were about filled up by the time Matthias and Germund got back into the city. They managed to get a spot on a bench in the corner. A potboy hustled over to ask for their orders.

Matthias looked at the offerings on the chalkboard, and considered for moment. "A mug of small beer, I think."

"Good heavens, Matthias, this is the Green Horse! You ought to try the Klingenschmidt. It's fabulous."

"I don't know, it's expensive."

The serving boy broke in. "Well, yes, I suppose it would have to be. It's the best beer we have, the best in town, they say. It costs more to make, because the brewer takes his time with it. But we sell a lot of it."

"Go ahead, Matthias, it would be a shame to miss." He raised his finger. "One for me." The boy nodded and made a note.

"Um, well, I can afford one glass. All right, I'll try it. One glass of Klingenschmidt. Then I drink small beer." The boy marked his pad again, and moved on to three women who'd just come in.

A stout man in a white apron whisked a couple of wooden chairs into the empty space at the far end of the room, stood up on one of them, and began tapping a spoon on a glass mug. The buzz of conversation died away.

"Meine Damen und Herren, are you all ready for an evening of song and story?"

"Ja!" "Ja!"

"All right, here's who you've been waiting for! Welcome James McNally and Mary Jean Cameron!" He waved his hand toward the far door and stepped down. A tall, brown-haired woman swept in carrying a violin and bow, followed by a man holding a couple of wooden whistles. He was shorter, with a receding hairline, but he looked solid. There was a spatter of applause, cut short when the woman tapped her foot on the floor four times and swung into a lively dance tune with an unusual-sounding rhythm. Her partner came in when the theme came around for the second time. It drew Matthias in; it was a bit of a jolt when it ended.

"That was 'Braes of Mar.' Now, a song by a countryman of ours we won't be meeting in this world, a poet with imagination, name of Robert Burns. 'Beware o' Bonny Ann.' Ready, Jeanie?" She nodded, and started off with a slow, stately air. He came in as the verse began, in a pleasant baritone.




"Ye gallants bright, I rede ye right,

Beware o’ bonny Ann;

Her comely face sae fu’ o’ grace,

Your heart she will trepan.

Her een sae bright, like stars by night,

Her skin is like the swan;

Sae jimply laced her genty waist,

That sweetly ye might span."




McNally raised a whistle and played a bridge, while the violin paused. Then the violin came in again and they sang together until the last two lines.




"Youth, grace, and love attendant move,

And pleasure leads the van:

In a’ their charms, and conquering arms,

They wait on bonny Ann.

The captive bands may chain the hands,

But love enslaves the man;

Ye Gallants braw, I rede ye a’,

Beware o' bonny Ann!"




Whistle and violin together repeated the last line as an instrumental, and faded away. It was quite beautiful.

"Thank you, thank you. Weel, that was Burns bein' altogether civilized. He must have had some high times, though, to write some of the things he did. There's this next one, 'Nine Inch Will Please a Lady.'"

"High times, hah, Jemmy! Wishful thinkin's what Rabbie Burns was a master of, if y' ask me." She made a face at him, then raised her bow. There was a glint in his eye and a quirky smile on his face as be began to sing.




"Come rede me, dame, come tell me, dame, my dame come tell me truly,

What length o' graith, when weel ca'd hame, will sairve a woman duly?"

****

Jean Cameron was answering a question from someone in the knot of bystanders when Matthias and Germund came up front to pay their share to the performers.

"No, like as not if we ever can get back home again and still hang onto our haids, we'll na find whoever ought t' be paid back. Mad times, mad. Ye've heard what the French Revolution was like? When cowards in power get a terror going, they oft care nothing for who's enemy or friend. Whatever viper whispered poison in somebody's ear is likely ta'en up theirsel's by now. But at least we got awa'. My brother in the navy has this notion that it's better to be owed for favors than black deeds. So he knows people, a lot o' people. And here we are, singin' for our suppers 'til we find something that pays better."

She gave them a quick smile when they dropped a little silver into her violin case.

****

Dear Fritz,

A great opportunity has come my way. I'll tell you all about it when I see you, and give you my new address.

Scriptum Schwarza

Your friend always,

Karl




Bischleben

If it had been only the army supply depot, Friedrich and Georg Fritsche wouldn't have risked such a major investment. But change was in the air all around Erfurt now, and even in Erfurt itself. Then Swartz Motors showed up with a stream of prototype work . . .

Karl studied the cylinder head casting and the drawing of the part's final shape. It was really too bad the designer hadn't talked to him first, but that happened a lot. The piece didn't offer anyplace on the top side to make a reference surface so he could support it solidly on the milling machine. It would have to be the bolt points, and they were all recessed. He began sketching ideas for a fixture. Something simple, that wouldn't take too long to make, because the design was almost sure to change before Swartz ordered the next one. Could the part itself serve as the frame of the fixture? Thread the bolt holes temporarily so he could screw in standoffs, and then bore them out to final size after they served their purpose? But how to secure the rough casting on the machine without twisting it under the force of the clamps, while he bored and faced off the bolt points?

Suddenly, Karl was acutely aware that for the first time in his career he had nobody to go to for advice. He was now the resident expert on machine shop technique, and it was up to him to solve the problems and deliver. He shook off the attack of nervousness and forced his mind back onto the problem.

Lead. He could temporarily embed it in lead.

The piece of scratch paper filled up as he sketched out possible approaches, refined them, then turned to explore others.

****

To be continued . . .
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Chapter 13: Family Gathering

Altes Schloss, Dornburg/Saale, Saxe-Altenburg County 
August 1634

The sun was hot, but fortunately the beer was cold. The Old Castle, built on a cliff high above the Saale, had a deep cellar where the temperature stayed low even in summer. So the three dukes could enjoy the cold beverage, standing at the balusters of the terrace overlooking the valley.

Johann Philipp was the duke of Saxe-Altenburg and owner of the two castles here in Dornburg. His residence, Altenburg, was forty miles away.

Albrecht of Saxe-Weimar had had the shortest trip. The distance to Weimar was just a little more than fifteen American miles.

The third of them was Johann Ernst of Saxe-Eisenach. The old duke lived over sixty miles away, but his coach—built on the chassis of an original up-timer VW-bug—had given him and his two women the most comfortable trip.

On his way he could inspect the whole length of the newly built railroad, which would be the track bed for the new railroad between Eisenach and Jena once they started to lay down tracks. It was already generating income for the company. Most merchants on the Via Regia chose to pay for using a much better road than the old one.

Deep below them, the afternoon train to Magdeburg was just making its way along the Saale. An up-timer pickup hauled four wagons slowly over the uneven tracks the Americans had built a couple of years earlier.

Johann Ernst noticed Albrecht's thoughtful gaze. "Two years ago it was the eighth wonder of the world," he said, "but now it's a pity. Fascinating, how fast times are changing."

Albrecht shrugged. "It's still the best kind of vehicle we have. Apart from the up-timers' airplanes."

"It's even better than the airplanes," Johann Philipp said. "A single person can reach Magdeburg faster by air, but if you have to attend with your wife, there is not enough room, and no political justification for a flight. And don't think I can leave Elisabeth at home whenever I have to travel to Magdeburg.

"Fortunately, there is this new company lending salon cars. It's nice to have upholstered seats and no crowds of children running around and crying."

Albrecht laughed. "The same with Dorothea. Better a whole day on the tracks than two hours in that noisemaker. Especially with all the dresses she needs for the concerts and the balls. Next will be the new opera house—"

"Not to forget the difference in costs," Johann Ernst commented.

"It's always the money that you're concerned with, Uncle Ernst. Aren't you?" Albrecht asked.

"Hey, with all these expensive projects around, you have to get your moneybag as locked as possible. Do you remember the fraternization meeting in 1614? Imagine, how many people would be in this castle tomorrow if we still had those crowds around us. I'm still shuddering."

Johann Philipp smiled. "Yes, the benediction of the new age. No hundreds of people and animals any longer. We could have had this without the Americans, too. But nobody dared to damage his reputation.

"Oh, I don't complain, not in the least. This meeting would have completely cleared out my food storage. And my beer cellar. It will still be bad enough."

He emptied his stein and lifted it to signal a servant for a new one.

"But why," he asked Johann Ernst, "did you want us to gather the day before the company meeting?"

"Let's have a fresh beer each," the old duke said frowning. "And then send the servants away." He sat down at the table.

****

Johann Philipp grinned. "And now, Onkel Ernst, let the cat out of the bag. Why do we meet here in secrecy?"

Suddenly Johann Ernst was solemn, and looked a little embarrassed. "It's family business. If I could have found an opportunity to have Ernst and Wilhelm here too, I would have done so.

"But our commoner relative is a little too preoccupied with his new friends in Magdeburg, and Ernst too deeply covered with his work for Gustavus Adolphus in the Oberpfalz. So I'll tell you both, and Christine is talking to your wives.

"I am about to become a father."

Johann Ernst wondered if the jaws of the two younger Wettin dukes would fall onto the oak table. In spite of the seriousness of the situation, he began to smile again.

Albrecht was regaining composure first. "You mean—No, Christine is definitely too old. So it's your young architect who is expecting. Or somebody else?"

"No, it's definitely Max. She told me on my birthday. She has even got a photo of the twins."

"Twins!" Fortunately the terrace was sealed against the rest of the estate, and the servants hopefully far enough away.

"Does Christine know?" Albrecht asked gasping.

"Yes, she does. In fact she was the one who paired us off. You know, she always was more concerned with our childlessness than me."

"And what do you want from us?" Johann Philipp asked. "Becoming godfathers of your Kegel?"

"Nice idea, if you'd like to."

The younger men flinched.

"Actually, I'd like to get your help to turn them from Kegel to Kind."

"Accept them as your heirs?" A deep scowl floated over Albrecht's face. "Why should we? They would take away the heritage of our own children."

"Namely?" When Johann Ernst mentioned the big problem of both his nephews, they suddenly looked very embarrassed.

Johann Philipp had married Elisabeth von Braunschweig-Wolfenbüttel in 1618, three years after her young husband Duke August von Sachsen had died. They soon had a daughter, Elisabeth Sophia, who now was fourteen and betrothed to Ernst von Sachsen-Weimar. But no son. No heir. And that meant that his properties would fall to his younger brothers—whose names should not be mentioned, because they were still officers in service of Johann Georg von Sachsen, who had seceded his duchy from the CPE last year.

Albrecht had married Dorothea von Sachsen-Altenburg, Johann Philipp's youngest sister, in June last year, but they also were not expecting an heir soon. And according to the conclusions they had drawn from the up-timers' history books, there would be none.

So both younger men eyed their old uncle with suspicion and even a whiff of envy.

If looks could kill, Johann Ernst thought. Then loud: "Hey, please let me live those few years I still have. It wasn't me who wrote these books."

"It doesn't seem that you have considerably fewer years than we," Albrecht said scowling.

"Au contraire, mes Amis. I'm the oldest German duke in centuries, while you are still young. When I die in a few years it's unavoidable and, if you allow me the opinion, I had a good life.

"But whether you die or not, will totally depend on you and the circumstances. You will most probably not die of the same accident. Torstensson will hopefully not plunder Altenburg in this world. With up-timer trained doctors around, you might survive a heart attack or a disease that perhaps killed you in the old timeline.

"So nothing speaks against living happily ever after."

"Apart from children," Albrecht's face was still very cloudy.

"Even that may change. Have you already been to an American doctor? I know first-hand that their examinations are very embarrassing—it's not nice to have a finger in your butt—but they said they could have helped Christine, if she still was thirty."

"And why should you want to help us have heirs of our own?" Johann Philipp's expression was a classic example of confusion. "That will even reduce your and your children's claims to the family's properties."

"I want you to be happy legal guardians for my children instead of resentful ones. As you have correctly noticed, there isn't much time for me to play their father's role, and I have to see for the children's futures.

"And we nobles today have to be careful how to behave. What do you think will happen in West Thuringia, if the common folks hear—" His voice got dark and histrionic. "—about the wicked princes of the east, trying to divide their beloved county under themselves after the death of their beloved duke.

"Depriving the beloved children of their beloved young heroine of their hereditary rights, driving their beloved mother of the land and widow of the duke into deepest mortal grief." He paused, both hands in the air.

"Okay, perhaps too much 'beloved,' but do you see the pattern? It's no longer the age of 'we send in the hounds of war to silence them,' but rather 'let's declare a republic and send all the nobles packing'. And you both know who will wholeheartedly support them in that case." He pointed south into the direction of Grantville.

Now he looked into two very thoughtful faces. He took a deep gulp from his beer while waiting for a response.

After a long silent moment, Albrecht cleared his throat. "And since you are so imaginative today, what is the alternative image?"

"Oh, that's easy," Johann Ernst waved dismissively. "The mother of the land and the young heroine welcome their friendly relatives who are sworn to protect and support the next generation. The twins wave paper flags with the coats of arms of Saxe-Altenburg and Saxe-Weimar. All the people of West Thuringia line the streets from Eisenach Central Station to the Stadtschloss to celebrate the new age of friendship within all of Thuringia."

Now all three were laughing.

Johann Philipp pointed to Johann Ernst. "Have you ever thought of writing a play for the theater about this?"

"No, there is no stage large enough for this. But I think about a little movie, the size of Star Wars, perhaps."

"And who will be your Darth Vader?" Albrecht now was frowning again.

"Oh, in my script there is none. It's a happy family movie, G rated. So what's your problem?"

"I’m thinking about Wilhelm and his children, and Ernst. What will they say?"

"I'm rather sure Wilhelm will be very happy if his sons of a commoner suddenly have a precedent to get their shares of the wealth, too. And nobody knows if Ernst will ever leave his office long enough to attend his own wedding. At the moment he seems to be entirely happy with his new job. I wonder how they should manage to produce the seven sons mentioned in the Encyclopedia. So I'll write to both of your brothers.

But what is your problem?"

Albrecht now looked confused again. He shrugged. "In all honesty? I don't know. It's all so—unprecedented. Over the centuries, until three years ago, we and our ancestors always knew what to do if one died without heirs.

"And now you want to mess up old habits, open Pandora's Box, so to speak."

"I intend to only get the hope out of it," Johann Ernst said softly.

Then he smiled. "But I've got a sweetener for you. As, let's say, food for thought. For all of you, including Wilhelm and Ernst. As soon as I'm gone, you can have all of my properties under your administration. Nearly all, I should say.

"Christine still has her dowry. We never touched it, and as far as I know, Samuel has convinced her—or she has convinced him—to invest it in one of these mutual funds. And she already owns the Fischbach mansion in Eisenach for her dower house.

"And as far as I know Max, she won't expect anything for herself, either. She loves to earn her living. That leaves the children. If you both act as legal guardians, you will give them their share as soon as they are of age. In all those twenty years, you have full access to all my properties. And without false modesty, that's much more than I inherited from Papa and Casimir. Much more. Moreover, I've repaid all of my dear brother's debts.

"I've reopened many of the old copper mines around Eisenach. I even swallowed a bitter pill and leased the Bergregal for Stedtfeld from the Boyneburgs. Do you have any idea how much copper, silver, nickel and cobalt we can produce from the hundreds of thousands Zentner of slag from the old smelts alone, when it's processed by electric power? Everybody buys copper like crazy.

"Since the farmers on my properties can now produce more with fewer people, they could exceed the pre-war production of crops and flax easily and have the potatoes on top. So the leases are coming in regularly, and the output of our textile manufacture is astonishing, even with only eighteenth-century technology.

"Oh, and the Schwarzburger Goldwäscherei also has an excellent return on investment. We don't want to let all that gold flow into Grantville literally. Or do we?"

Now both his nephews had their mouths gaping. "You," Albrecht gasped. "You own that company."

Johann Ernst only smiled.

"All that will be yours for the next twenty years. But there is one single exception."

The two young men had started to smile, but now their faces got solemn and very alert.

"I will bequeath the New Wartburg to the people of Germany."

Chapter 14: A Meeting of the Real Fruitbearing Society

The next day

The day was hot, but the salon in the Old Castle was comfortably cool. Thick walls and small windows were sometimes good for something.

[image: emblem]When Christine von Hessen-Kassel entered the room, the other women rose.

Since she was the oldest of the duchesses and countesses in this room, it would have been a natural sign of honor in this circle for them to rise and bow, but none of the women showed the slightest inclination to subordination. They all came rushing to her, chatting like a flock of geese.

Amalie was the first to reach her. She was the wife of her nephew Wilhelm, Landgrave of Hesse-Kassel, and the two women had been friends since the young princess from Hanau had come to her own home castle in Kassel. She showed no sign of reluctance and hugged Christine joyfully.

"Welcome, Christabel, how nice to see you."

"Vigdis, my friend, it's always a pleasure."

Both women were using their secret society names.

****

[image: Fruchtbringende]In autumn 1633, they all had met at Johann Casimir's funeral in Coburg. According to custom, their husbands retired at one point to their meeting of the "Fruchtbringende Gesellschaft"—which was in fact a pretense for drinking and talking about politics.

After the Ring of Fire, the original agenda of the Fruitbearing Society, founded in 1617 at the funeral of Duchess Dorothea Maria of Saxe-Weimar, had drastically changed. Originally founded to save the German "noble mother language" from "foreign pressing language yoke," they had given up this target when Grantville ignited the creation of Amideutsch. Pragmatically they had decided to delay their original purpose for some time, and wait and see what would be the result of this mishmash.

So they made their society a discussion forum for the exchange of ideas about how to retain their noble status and power in this new world of republicans and levelers.

The Tugendliche Gesellschaft, on the other hand, which existed since 1619 as the female counterpart, had drifted, at least in Christine's opinion, completely into the realm of arts. Playing the lute or writing poems was not the kind of pastime her scientific mind could be satisfied with.

So after the men had disappeared, a small group of women had gathered in the tea salon of the Veste Coburg. Led by Christine and Anna Sofia, who in the meantime had become the widowed countess of Schwarzburg-Rudolstadt, they implemented what they had been planning for about a year.

"We women," Anna Sofia had emphasized, "are the real fruitbearing ones. We are the ones who bear new life while the men go to war to kill other men or to get killed by them. The Americans have shown us a new perspective with their own model."

And so they had constituted themselves. As in all other societies of that kind, each of the women had chosen a "secret" name. But unlike all other societies, the secret name was no description of a status or an emotion (Christine's name in the Virtuous Society was Die Freigiebige, The Generous) but the name of an up-timer woman who had done her share for the equality of women.

So Christine had taken the name of Christabel Pankhurst, an English Suffragette, and Amalie had taken hers from Vigdís Finnbogadóttir, the first female president of Iceland and of any nation in Europe.

****

After many hugs, the women managed to settle down around a large oval desk, and Anna Sofia could open the meeting.

[image: women meeting]"Dear sisters of the Real Fruitbearing Society, you all will have the opportunity to report today about developments and problems in your respective local groups. But before this, Christabel has a request."

"Thank you, Olympe," Christine said. "I have sent letters to all of you briefing you on the developments and problems in my little local group at home." Nearly all of them started to giggle.

Only Anna Sofia was frowning. "Christabel, I have already written that I cannot really support your family policy. I fear it will bring you too far into public view, so you may not be able to productively work for us any longer."

"I am rather sure," Christine replied, "that the exact opposite will happen. Many women from Marksuhl and Eisenach, commoners and nobles alike, have already visited us to wish us the best. So I had the opportunity to talk with many of them whom I had not met before. It seems that the most of them see kind of role models in Johann, Max and me. They don't want to accept the apparent future fate, but to work on solutions, as unconventional as they may be."

She took a deep breath. "But that was not my request. I want to officially present a new candidate for membership in our society. And I suspect that you already anticipate who she might be."

A murmur arose, but Christine could not decide how positive it was.

Especially Dorothea and Elisabeth, the two wives of Johann Ernst's nephews Albrecht and Johann Philipp were not yet convinced that what Johann Ernst and Christine had initiated in their family really was a good idea.

Christine had spoken to them the day before, while the men had a conference about the same issue on the terrace. But the two duchesses had at least promised to think about the subject that would—perhaps in twenty years—reduce their own share of the Wettin properties significantly.

"Dear Sisters, you will now have the opportunity to learn first-hand who conquered not just two hearts in our duchy. Please welcome Maximiliane von Pasqualini."

When Christine opened the door, Max entered the room. She stopped and bowed. "Hoheiten, I'm pleased to meet you, and I'm very thankful that you have agreed to lend me your ears."

"Welcome, Frau von Pasqualini," Anna Sofia answered solemnly. "I am sure your mentor, the duchess of Saxe-Eisenach, has introduced the requirements of membership to you. But I want to repeat and make it crystal clear for you. You have to present three reasons to convince us our society will gain experience if you join us. We will not comment while you are speaking. Then you will leave this room and we will decide about you. Finally, we will either call you to join us, or your mentor will tell you the bad news. There will not be a second chance. Are you prepared?"

Max nodded. "Yes, I am, Hoheit."

"So you may begin now."

****

"The first reason," Max began. Speak slowly and distinctly. Better too slow and too loud than mumbled. "The first reason I want to present is the fact that my family is barely nobility. Contrary to you all, who belong to the highest families in the Germanies, I was born into a family whose head, my father Alexander, had to work for our living. And he did it with pride.

"Many prominent buildings carry his name as architect into the future, and I inherited some of this pride from him. I also have worked to earn my living and had to struggle with stubborn men to get my proficiency accepted."

At that moment, she could see the partially icy faces thaw a little. Faint smiles appeared at the mention of "stubborn men."

Thank you, Peter, for the rehearsal.

"This is the first experience I can bring into this noble society.

"The second reason is my three years of intimate knowledge of Grantville and the up-timers' customs, especially my personal researches about the relationship of the genders, has made me, without false modesty, an expert in this field of knowledge.

"The only thing I'm unfortunately lacking is knowledge and deeper understanding of their female fashion."

An audible chuckling and giggling arose. Certainly most of the women in this room had tried some up-timer clothing and struggled with zippers on the backside or the hooks of these infernal bras.

Only Anna Sophia's face was still, if not stiff, at least very solemn and thoughtful.

"This is the second experience I can bring into this noble society."

And now: show time.

"The third reason. Just last week I received something important, and even the duchess of Saxe-Eisenach doesn't know about it yet."

Christine's eyebrows lifted. Max smiled. Yes, one little secret you haven't noticed, you scheming woman.

Max dug deeply into her handbag—an up-timer custom which slowly spread with the availability of powder tins and lipsticks—and produced a parchment.

She unrolled it and handed it to Anna Sophia.

"Please show it around. For all of you who have the same problems I had with this horrendous mishmash of Italian and Latin, let me summarize what the dean and the council of Bologna University have written to me in about five thousand words:

"They hereby revoke the diploma they awarded me—summa cum laude, I must emphasize—in the year 1631.

"I already had a personal—" a shrewd smile in Christine's direction "—meeting with our court lawyer, and he confirmed to me that I haven't overlooked anything.

"The one and only reason for them is the fact that I'm a woman. 'Sexum incompetente' they call it.

"This is the third experience I can bring into this noble society."

In the meantime a muffled murmur had arisen. And Anna Sophia now scrutinized her with the same suppressed approving smile she had seen on Johann's face when she had presented him her plans for the Wartburg.

"Thank you all for listening to me."

Max bowed, turned around and was halfway at the door.

"Halt!" That was Anna Sophia's voice.

Max slowly turned around.

"I think," the dowager countess of Schwarzburg-Rudolstadt continued, "we have to break with our customs. Please come here, Frau von Pasqualini."

While Max again approached the large desk, Anna Sophia and Christine rose.

"I must admit," Anna Sophia said, "that my prejudgment of you was wrong. And I have to apologize for my stubborn—" Is she really grinning? "—behavior."

Anna Sophia looked around.

"I strongly believe we need no secret discussion."

Now Elisabeth von Braunschweig-Wolfenbüttel, duchess of Saxe-Altenburg, and third in age after Christine and Anna Sophia, started to clap her hands and rose from her chair.

The younger women followed her.

Anna Sophia gestured for silence. "Accepted by acclamation. So, please, young sister, tell us the name you have chosen to use in our circle."

"Thank you, everybody, thank you." Max's eyes filled with tears and her voice was choking.

Then she straightened, and cleared her throat. "I choose the name Tansu. Tansu Çiller would have been the first female Prime Minister of Turkey in 1996."

"Wisely chosen," Christine said, hugged her, kissed her on both cheeks and said, "I am Christabel."

From her researches on women's movement up-time, Max knew that could only refer to Christabel Pankhurst. A radical, shrewd woman. Wisely chosen.

One after the other the women came and introduced themselves.

****

Anna Sophia had ordered a break. Most of the women gathered around Max and tried to squeeze some intimate Grantville gossip from her. A common disappointment arose when they learned that Max's knowledge was rather theoretical.

"I never was in a women's circle in Grantville. Sorry. I was a man then, no chance. But I can explain baseball and football to you, if you like."

Not really . . . That left after some minutes only Emilia Antonia von Oldenburg—Benazir—wife of the count of Schwarzburg-Rudolstadt, and the only one younger than herself, standing next to her.

Max knew Emilia had just turned twenty. Ludwig Günther had married her last year, five years ahead of the schedule in the Americans' books. Rumor, or better, Christine's excellent connections, had told her that this had been something like love at first sight. Very uncommon in high nobility.

"Tansu," she started, obviously rather embarrassed. "I have heard you are with child."

"Children, as a matter of fact. We're expecting twins." Max smiled. Her eyes went to Emilia's belly. "You're pregnant, too. It shows already."

"Yes," Emilia smiled shyly and put a hand on her belly. "We have been blessed. Ludwig is ecstatic."

"Come, Benazir, let's sit down. When are you due? Do you have problems with your feet?"

"In November. No, only some peculiar appetite from time to time. Fortunately we have enough salt herrings and apple pies in the Heidecksburg." Now they burst into laughter.

"I prefer Spreewald cucumbers." When Max saw Emilia's puzzled look, she explained. "Since the Brandenburgers have read the Encyclopedia they have started cultivating cucumbers there. They are selling them marinated in vinegar. We've got one barrel by a devious route in spring. Mmmm."

Emilia laughed then turned solemn again. "Have you thought about your delivery? It is easy for us, because we are living only half an hour by train from Grantville. We should have enough time to reach Leahy. But you live in a faraway village, and are expecting twins. Many women have died in a twin birth."

Max frowned. "My friend Anna, the pastor's wife in Marksuhl, is the senior midwife there. She has already successfully delivered twins, and thinks it shouldn't be a problem.

"But we plan to go on an extended Christmas vacation in Grantville. That's around my due date. Nobody knows what might happen. Dr. Shipley has told me there is a very experienced French midwife living there who's just working on the fifth edition of her handbook for midwives. And she is eager to deliver the twin children of a duke. We'll see. I'll meet her on my next trip to Grantville."

Emilia's eyes widened. "So you would rather have the help of a midwife than an up-time doctor? Don't you think this is too dangerous? Midwives are often suspected to be witches."

Max could see a slight glint of panic in the young woman's eyes. Witches, ugh! But better not challenge these beliefs on the first date.

"I must admit," Max said, and took Emilia’s hand in hers. The young countess visibly relaxed. "This is a rather new subject for me, too. You don't think about these things before you need them. But in the last months I did some researches in the up-timers' libraries and found out that we can be happy the Americans come from the year 2000 and not from 1800.

"It seems the doctors of that time monopolized the obstetrics and convinced women to have their children in hospitals and no longer at home. And killed them in great numbers."

Emilia gasped, pulled her hand back and put it on her belly again.

"Benazir, don't be afraid. They overcame this more than a hundred years before they left their world and I have complete trust in the competence of Dr. Shipley and the other Grantville doctors. Have you experienced one of these boring lectures on sanitation they hold everywhere?"

"Oh, yes. Dr. Adams himself has visited the Heidecksburg and whipped all our personnel with his speech. Ludwig said we should attend as an example too."

"Can you imagine that the doctors in the nineteenth century held lectures to their students by showing them organs of dead people, and then went straight to delivering children without washing their hands?"

"Oh!" Emilia held her hand before her mouth.

Max noticed the other sisters having gathered around them in the meantime listening carefully.

"Yes, they transported these bacteria from the dead bodies where they live in masses directly to the bodies of the newborn children and their weakened mothers. And if eventually both died, they sometimes even blamed the midwives.

"Until a doctor called Semmelweis found the real reason. And it's so easy to avoid. Washing your hands with highly concentrated alcohol is enough."

" 'Alcohol'? That means—"

"Spirit of wine. Schnaps. No matter from what fruit it's made. But it must be distilled again at least twice to concentrate the alcohol. And you must, of course, keep it away from the men in your household."

Emilia flinched when suddenly the women around them burst into laughter. She hadn't noticed them listening.

Anna Sophia smiled. "It seems we have found a real treasure of knowledge."

Max grinned. "Sometimes it's an advantage to be a bookworm.

"But what I wanted to say is that midwives don't deserve their bad reputation. In the Middle Ages, midwives were highly esteemed. But then came what the Americans call the Little Ice Age and more nasty weather. For each field of crop lost to a hailstorm, the peasants needed a scapegoat. And what was more appropriate than burning the old crone brewing herbal essences and delivering children?"




Chapter 15: Bridging the gap

The same day, another room

The day was hot, and the conference room in the Old Castle still hotter. When Marshall Ambler entered the meeting he originally was supposed to lead, the moods were boiling over.

"Sandstein!" "Iron girder!" "Spannbeton!" "Wooden trestle!" "Granit!" "Reinforced concrete!"

Words and rags of sentences flew around his head while he made his way to the single empty seat at the large round table. A company meeting. Pooh, and I’m supposed to tame these predators. He greeted the men he passed with nods or handshakes.

Then he reached his seat, dropped his briefcase on the table and looked around. A servant brought him a mug of beer, but that was not what he needed first. He sighed. A shotgun would come handy now. But the man to his right had the second-best option.

"Darf ich?" he asked, seizing the empty beer stein from his right-hand neighbor without waiting for a reply. Fortunately, they were made from stoneware and not from glass in this time and place.

Then he lifted it, and struck it on the heavy oaken table with all his power. The mug broke with a loud Bang!

Silence.

"Guten Tag, meine Herren!" Marshall said softly, while a servant removed the shards. "I want to apologize for being late, but the train from Jena was unfortunately delayed by a damaged track.

"I want to especially welcome our guests Landgraf Wilhelm von Hessen-Kassel, Graf Ludwig Günther von Schwarzburg-Rudolstadt and Herr Heinrich Reuß zu Gera."

He bowed. "I hope you don't judge the quality of our company by the behavior of its representatives."

Most of the men around showed abashed faces.

"Can I assume that you already started with item five on our agenda, titled 'Projected Bridge over the Werra'? So how were the other items decided?"

A look around showed him that obviously nobody had thought about proceeding along the agenda. A lost gaze and a shrug from his secretary, Melchior Nehring, convinced him that the young man had at least tried something.

"Okay, gentlemen, let's start from the beginning," Marshall said, sitting down.

"Item one, 'Welcoming the guests'. Check.

"Item two, 'Decision about subcontracting Vulcan Locomotives for building the first four locomotives.' You've got the general conditions printed in your documents."

He turned to the count of Schwarzburg-Rudolstadt who had appeared here as a delegate for the locomotive factory in Schwarza he had heavily invested in. "Erlaucht, if you want to explain your point of view first?"

The count rose, bowed before the Wettin dukes. "Durchlauchtigste Hoheiten." Then turned to the others. "Meine Herren. It is my extraordinary honor and a pleasure to speak before you."

Surprisingly he then got to the point rather fast—enough meetings with a horde of impatient Americans, I suppose—and the already negotiated contracts were, without much dispute, accepted and scheduled to be signed the next day.

Items three and four took the rest of the afternoon. Providing an additional small stop point in Mönchenholzhausen—We'll need double the normal size for the station signs—was decided easily, but the request of the mayor "and people" of the city of Apolda to join the company and build a branch line to connect the town to Weimar and Naumburg took a lot of time before it could be relegated to a subcommittee. After all, Apolda offered to build all the necessary bridges crossing several creeks along the suggested route in advance. The right of way was already owned by the duke of Saxe-Weimar since Marshall had surveyed the area in 1632.

Marshall was happy that he could postpone the controversial subject of the Werra Bridge, which had popped up during each of the breaks they had at the afternoon, to the next day. Perhaps the moods would cool down during the night. Judging from all the buzzwords he had heard, the different groups had all contacted different experts in Grantville.

It wouldn't be easy to bring them back on a common track.

Later that day

[image: castle]Marshall looked around in the castle's yard. The owner, Johann Philipp von Sachsen-Altenburg, had decided to relocate tonight's dinner out here. A short gaze at the sky gave Marshall the hope that the weather wouldn't rain on his parade.

A rather large crowd had gathered, although only one assessor was allowed per member of the company council. But this alone consisted of five mayors—with Apolda's as the sixth—four delegates from the counties, three dukes, and Marshall as chief engineer. The three noble guests also had brought a small entourage each.

Plus the women. Johann Philipp had issued the invitations at their last company meeting in spring. Dornburg was rather central and had a railroad connection. The Old Castle was large enough to provide lodging for the now about one hundred people gathering tonight and all the servants who accompanied at least the nobles.

Marshall had heard that the duke prepared amusements for the commoners' wives. The nobles' wives had some kind of society meeting. Oh yes, I remember: One German: a professor, two Germans: a party, three Germans: a society.

At the moment, most men and women were standing around sipping at glasses of champagne. If Marshall wasn't completely mistaken, it consisted of a mixture of wine and slightly sparkling water. The French vintners were—inspired by Grantville's books—trying to produce sparkling wine, but were certainly not yet exporting it to Germany.

Everybody was waiting for the nobles to appear.

Marshall could hear a bell sounding, perhaps from a clock tower in the town down in the valley, and looked at his watch.

Pünktlich wie die Eisenbahn.

He laughed. Perhaps he was the only person in the whole wide world who knew this up-time German proverb from his time in Nuremberg.

The bell was nearly exact. GMT had another meaning now than up-time. Everybody was adjusting their clocks by the time signal on VOA. It had been the only one available on earth until VOL went online.

And, punctually like the railroad, the large door into the castle opened and the nobles made their appearance.

"Graf Ludwig Günther von Schwarzburg-Rudolstadt und Gemahlin Emilia Antonia von Oldenburg," a servant announced loudly.

Marshall had not yet met all the wives of the nobles so he stared like everybody else. No wonder the count had married so fast. Emilia Antonia was certainly a beautiful girl.

And now he could see the influence of Grantville on the high society fashion. Two years ago, when he had met some of the noble women for the first time, most dresses had covered everything between neck and shoes.

In the meantime the hems had gone slightly up, and the neckline had gone slightly down. Denim—genuine or imitated—was the dernier cri of 1634, combined with silk and lace in earth colors.

And while the dresses still showed unobtrusive colors, "jewelry" was something completely different.

Nobody knew how it had happened, but an unnamed person had bought a whole cardboard box of cheap plastic junk jewelry in Grantville's Dollar Store, hidden it for a couple of years until the price went up, and then dribbled it into Europe's market.

Who cared for diamonds or pearls, if you could get uncopyable singletons made from plastic? A whole slew of pieces in all colors of the rainbow passed Marshall.

When finally came "Herzog Johann Ernst von Sachsen-Eisenach mit Gemahlin Christine, Landgräfin von Hessen-Kassel und Freifrau Maximiliane von Pasqualini," Marshall needed all his self-restraint to hide a grin. Both women had CDs dangling from necklaces of plastic pearls. And at least one of these looked very much like the infamous AOL software.

Oh, by the way, "both women" . . .

Marshall was rather disconnected from the gossip network in the Lokschuppen, but even he had heard about the young mistress of the old duke. No American would have dared to appear at such an event with both wife and lover.

Other times, other customs.

Somehow the face of the young woman rang a bell, but Marshall had no idea where and when he could have met this German noblewoman.

Especially the noble who now approached him, obviously assigned his dinner partner.

Those smiling dark eyes below rather short, dark hair . . .

He bowed. "Marshall Ambler zu Ihren Diensten. Guten Abend, Freifrau."

[image: Maximiliane]She curtsied. Then surprisingly she addressed him in American English. "Good evening, Mr. Ambler. But aren't we on a first name basis yet?"

"What?" His face must have shown his utter confusion.

The woman laughed. " 'Call me Max'?" she said.

Marshall's mouth gaped. "Max? You? Max? Is that you?"

He had met a young man in staff meetings at Grantville's Tech Center back in 1631. A very promising architect from lower nobility somewhere in northwestern Germany, with an excellent diploma from Bologna University. A skinny bookworm who was constantly scribbling in his Filofax.

But that young man now turned out to be not only a woman, but the mistress of his boss. Dangerous.

He looked around. Then: "Do they know?"

She laughed again. "Still hiding in your basement, Marsh? Have you missed all gossip around here?"

Marshall shook his head. "Max!"

"Come on," she said. "You have to take my arm and lead me to the table. My duke will get angry if you treat me badly."

Oops. Marshall looked to the duke of Saxe-Eisenach who was at the moment whispering with his wife. But both looked rather amused and not angrily in Marshall's direction.

Okay, that was a joke. Nevertheless . . .

He bowed again. "Freifrau von Pasqualini, may I offer you my arm?"

"Of course, Mr. Don Quixote Ambler, thank you very much."

And she even knows that story.

****

Marshall shook his head for the umpteenth time. "Are you sure this story is not stolen from a fairytale, or a movie? Das Wirtshaus im Spessart?"

"It happened to me, honestly," Max answered. "I never have been in the Spessart, too many vagabonds and highwaymen lurking there. And I don't know that movie either."

[image: Das Wirtshaus]"They don't have it in Grantville, but I saw it in my time in Nürnberg. A German noble girl dresses as a man to get her unloved betrothed out of the hands of bandits, who have their robbers' den in an inn, and falls in love with the very handsome robber chief."

"Not exactly my story. But I'll talk with Johann and Christine about that movie idea.

"And speaking of Johann . . ."

The duke of Saxe-Eisenach had just risen and was striking his teaspoon against his stein.

After silence had fallen, he cleared his throat. "Meine Damen und Herren, I surely speak for everyone here when I thank the duke of Saxe-Altenburg for his hospitality and the extraordinaire dinner we have had."

Common applause was the reaction to his words.

Marshall could wholeheartedly chime in. It was astonishing how fast potatoes had conquered the Thuringian kitchen. The chefs and housewives even tried new combinations. Potato pancakes with blood sausage were things he needed to get used to, but were definitely not bad.

"I don't want to bore you," the duke continued, "with a long speech. I only want to tell you a little true story.

"Once upon a time there was a bridge. It was during the up-time war the Americans call World War Two. And it was in Germany. At that time, the German Führer had already managed to aggravate the whole world against him, and the Americans and other nations were invading Germany from all sides.

"The German troops had to recede from all borders and blasted all the bridges behind themselves to not let their enemies use them. There was only one bridge left crossing the Rhine. They used it themselves and wanted to blast it just when the Americans arrived.

[image: bridge]"And they pushed the button—fuses were no longer en vogue at that time—and the explosives detonated. But the bridge, as stubborn as wom—ah—bridges are, resisted. She was built for a duty and had decided to fulfill it. Witnesses said she was jumping from the explosion and then lay back in her bearings."

Marshall looked stealthily around and saw everybody listening in utter silence. He knew the story of the bridge at Remagen, and wondered what moral the duke had in mind.

"And the Americans came and occupied her and started moving their troops over the Rhine in pursuit of the Germans. The Germans turned angry and said 'What a stubborn shrew! We'll kill her nevertheless.' They sent divers to blast her and they failed. They sent airplanes throwing bombs; they shot with the biggest cannon they had; they even tortured her with rockets high as a tower.

"But our little bridge shrugged off all these annoyances, refusing to die. And lived happily—No, that would be the fairytale version. I told you I would tell the true story. Ten days the bridge resisted and then finally died."

The old duke looked around at the scowling faces of his audience.

"Hey, I didn't promise you a happy ending. I only wanted to point out that it absolutely doesn't matter what a bridge is made of, and how it looks.

It's all about fulfilling a duty. And to be remembered afterwards."

****

Author's notes:

The "Erbverbrüderung" which took place in Naumburg in April 1614 was the largest nobility meeting in the early-seventeenth century. The princes of Brandenburg, Hesse and Saxony (including all of the Ernestine Wettins) met, invited by Elector Johann Georg of Saxony to renew the alliance of their houses.

They contracted that in the case of any of the three houses should die without heir, their properties should be divided among the other two houses with the intention that the tenures couldn’t fall back into the hands of the emperor.

Each of the princes attending, of course appeared with an entourage to show his power. As already mentioned in an earlier episode, Johann Ernst had over a hundred people with him, his brother Johann Casimir over two hundred.

****

Yes, our Swedish sweetheart Lennart Torstensson plundered Altenburg, the capital of Saxe-Altenburg, in the old timeline.

The town south of Leipzig was one of the through stations of the Thirty Years' War. Between 1628 and 1632, the Imperial troops used it as campground several times. Before the Battle of Lützen (where Gustav lost his life), it was plundered by Wallenstein. When Johann Philipp appealed against it on a promise Henrik Holk had given, Wallenstein answered sardonically "When Lord Christ comes the apostles have to be silent." After the battle, the victorious Bernhard von Weimar and Axel Oxenstierna entered the town with their troops, of course expecting to be fed.

In 1633 came the plague. In 1634, a regiment of Croats plundered the armory and the coffers. Altenburg joined the peace treaty of Prague in 1635, but the Swedish garrison stayed in town.

When the garrison was attacked and captured by an Electoral Saxon lieutenant colonel in 1639, Lennart Torstensson held Johann Phillip responsible. He commanded his three regiments to plunder and level the town. The latter was prevented when the innocence of the duke was verified; nevertheless, he had to pay an amount of 18,000 Thaler.

Two days after the Swedes' departure the deeply shocked duke died on April 1, 1639.

****

If a German is on a journey "Mit Kind und Kegel," that means the whole family, but the original meaning is "with legitimate and illegitimate children." Kegel is one of the German nouns, where singular and plural are identical.

****

The Boyneburg family comes from Hesse. They owned estates in Thuringia, especially the mining rights in Stedtfeld. If you want to look them up in the internet, be sure to try one of the other spellings—Bo[iyh]n[e]burg[k], or B[oe]mmel[en]burg, there are several others. Their most famous family member is Johann Christian, born in 1622 who later became a politician in service of the archbishop of Mainz. His father, Johann Berthold is marshal at the court of Johann Ernst.

****

The mines in Stedtfeld had been closed in 1597 because the "Gewerkschaft" got in trouble with the leaseholders, two merchants from Nuremberg, and drove them out of town. After that incident, the lease was forfeited and the mines closed until 1686. After that, they were operated until 1800. There are also copper smelting works from the Middle Ages with 20,000 tons (2.5 acres) of slag.

The German term "Gewerkschaft" normally means trade union, but this is different in historical mining context. Here it meant a company founded by a number of people, each of them with a defined share (Gewerk) of gain and loss. So if the mine went well, each of them got his share of money, but if the business was bad or an accident demanded money to be contributed, each of them had to pay his share.

The "Bergregal" (Berg = mountain, regal = "royal" rights) defines who owns the right to mine for a specific mineral. "Bergregalien" were normally used with gold, silver, copper and gems. In 1581, the ducal court in Jena decided that the Boyneburg family owned the mining rights in Stedtfeld.

****

Did none of the up-timers ever hear that the Schwarza was and still is full of gold? Nobody mentioned it until now. It's even reported that small amounts of platinum can be found from time to time. Perhaps they should scrutinize the basin of the Schwarza Falls . . .

****

I'm rather sure that no cookbook in Grantville contains Dibbelabbes, so I can attribute it to Johann Philipp's chef. I didn't know it in my youth either, but my wife comes from the Saarland, where it's a national dish. A potato pancake the size of a pan mixed with blood pudding called "Budeng" (originally French Boudin noir) requires getting used to, even for a German, but it tastes definitely not bad.

****

Die Wahre Fruchtbringende Gesellschaft:
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****




This aerial photo (PD) shows the three castles in Dornburg, the railway and the Saale. The Old Castle at the right (North) was built in 1522 and belonged to the House of Saxe-Altenburg; the Renaissance-Castle at the left, built in 1539, to Saxe-Weimar, and the Rokoko-Castle in the middle didn’t yet exist in the seventeenth century.
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To be continued . . .







Art Director's Note: As usual Rainer has thoughtfully provided the base images for his story, some of which I have modified slightly. Of note is an excellent photo of a castle by Rainer himself, and a lovely portrait of Max by Mike Ling. Thank you, Rainer! -Garrett W. Vance, Art Director












The Grantville State Library—A Guide for Writers and Fans

Written by Rick Boatright
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Both authors attempting to write stories set in the 1632 universe, and down-timers in that universe have to deal with any number of changes that the presence of Grantville imposed. Some things are cultural; food, clothing, music, the role of women, religious tolerance, republican democracy. They all force the down-timers to deal with new things in their world. Some things are technological; airplanes, radios, telephones, high explosives, antibiotics. Of all the “things to deal with” in that new world, one of them holds a unique position as both something that came through the Ring, and something that was created to help deal with, and advance, the new world.

Very early in the first book, 1632, the characters avail themselves of the high school library to solve problems they’re trying to deal with. Why was the high school library so important? Grantville has a perfectly nice public library. You would think that “libraryness” would have coalesced around it. There were several pressures that made that wrong.

The public library, built in what once was the Mannington trolley barn, has absolutely no room to expand or to increase its collection. It is full. If you attempt to increase the staff and fill the building to handle the researchers that will come, they quite literally will be standing on each other’s feet. The building is poorly situated for security. The entrance is directly onto the street. There is neither parking nor sufficient room outside to do any real additions to assist in that.

The public library’s collection was in no way a reference collection. While they did have a decent selection of material on West Virginia geology and the coal mining industry, the library was primarily a fiction library with an excellent collection of travel and cookbooks all tuned towards the reading taste of the aging, impoverished, community of Mannington. If a member of the public needed a reference work, the state interlibrary loan program made it simple and fast to request whatever a patron wanted, but the staff at the library have told fans during the early minicons that the number of such requests was always quite low.

Finally, while a lot of administrative things were happening in downtown Mannington, the vocational-technical School, the music building, the science classrooms with their precious up-time materials and equipment were in the high school. The location of the public library put it at a serious distance from the work being done to re-create up-time tech and to scale down what they couldn’t re-create.

On the other hand, the high school library was securable. The door to the library was onto the front hall of the Grantville high school, behind the infamous trophy case, directly across from the equally famous gymnasium. The high school had airlock doors, then the entry hall, then the entrance to the library.

[image: library]The library was spacious. While by no means would one walk in and say “wow echoing space” there was space, and in an architectural oddity, probably to decrease heating bills, the library had a suspended acoustical tile ceiling that was six to eight feet below the roof of the building. Also, the high school had classrooms to spare, at least at first. Many of the teachers at the high school were left up-time, and their classrooms were “unclaimed” in some sense, so one or more could be grabbed by the library staff for workspace without having to build. In the long term, the high school was built outside town and had open (if steep) ground around it. If expansion was needed, space could be built.

Finally, the library’s collection was designed for looking things up. The library collection was assembled for the needs of high school students doing reports. While it is true that there wasn’t professional depth on any subject, there was astonishing breadth and in the first days that was most important.

As a result, the high school library became far more. It became the National Library.

The Collections

There is the original collection of the high school library. This comprised approximately 320 to 350 linear feet of bookshelf. Using an average 1 inch per book, the high school library had on the close order of 3,500 volumes at the time of the Ring of Fire.

The first "collection" effort by the librarians, in consultation with the school's faculty would have been to bring into the library copies of each of the textbooks in the building, and to gather the reference books and other miscellaneous books which were in the individual rooms of the teachers who were left up-time in order to protect and conserve them. Staff members were encouraged to also move "spare" books from their room collections beyond those they needed for their purposes in their rooms into the library. The librarians would have added the in-room collections to the catalog, noting their location. This would have increased the count by an indeterminate but very real number, probably approximating an additional 500 volumes or so, perhaps more if some of the language arts teachers were packrats.

The second collection was the first "public book drive," the effort to salvage up-time knowledge and organize it and make it available. It is about that time that the reconstruction of the library begins. Rebecca's TV show, and the newspaper and the radio and door-to-door canvassing encourages people to donate to the library copies of books they don't really need, especially non-fiction texts—although they'll take anything. The triage at the acquisitions desk would have sent some duplicate or triplicate or more volumes to the public library, others would have gone into off-site storage (one of the storage units at Higgins' storage yard.) Eventually, doubtless, spare and duplicate copies of books were sold off as a fund-raising mechanism to fund the on-going improvements and operation of the National Library.

That first collection has to be a wild guess. The population of Mannington was approximately 3,500 comprising approximately 1,200 households. How many books were donated to the National Library, and of that, how many duplicate copies of the Encylcopaedia Americana and how many quintuplicate copies of Valley of the Dolls in aging 1960's paperback?

Waving my hands in the air, I assume that the donations added between two thousand and four thousand items, taking the National Library into the range of eight to ten thousand “volumes,” counting a single issue of a magazine as a “volume.”

So, we were at approx 10,000 volumes at the end of Collection Phase 1. Then the fire happened, and Brother Johann began the great paper drive. This resulted in people turning in way more books than they had before, plus some individuals who had been keeping their personal libraries concluded that they were frankly endangered in their homes, plus books kept being turned in from other oddball places they were discovered around town (remember we found the EB 11 shelved on a two-by-four nailed between two studs in the round-barn in the real world) and we bring in unique copies of books and "spare" volumes from the junior high school library and the various elementary school libraries . . . We don't want to lose the only copy of Where the Wild Things Are, and so forth. They were not stripping the schools, but selectively preserving. The junior high library and the elementary libraries collections are very different from a high school collection. Figure at that point that the primary of the National Library collection is in the neighborhood of 13,000 to 15000 items. If the National Library does contain the only surviving copy of Thomas the Tank Engine and the Great Race to Sugar Plum Hill, at least it will now survive, and if there is/was a demand for it, it can be copied and re-printed.

But wait! I got distracted, what happened during the great paper drive? Right. Magazines. Maps. Brochures. Newspapers. The owners manual for a 1963 Whirlpool refrigerator. The 1972 Sears catalog. The input from the paper drive was assembled at the Blackshere elementary school multi-purpose room, stacked in piles. The volunteers were given lists of "types of stuff of real interest" and a frantic triage happened. Stuff on the "list of interesting things" went into smaller piles on one side of the room. Magazines, maps, travel anything, tech anything, etc. Less obviously interesting stuff went into much bigger piles on the right labeled, if they knew, by who donated it and where it came from. The "less interesting stuff" was dense packed, frankly without any sorting of any kind, and without any consideration of preservation beyond "get it crudely safe" and was put into boxes and stacked in two storage units at Higgins' Storage Yard.

The things that cleared the triage hurdle were quickly sorted by the library staff. Runs of magazines were assembled, with duplicates removed into the "middle category," duplicate maps and books were sorted out, "no, we don't need the refrigerator manual in the national library . . ." etc. Things sorted out from this ranged from high-value objects, duplicate issues of Playboy, duplicate issues of People or Time or Newsweek or National Geographic, duplicate tourist maps of London, things down-timers would gladly buy for real money (remember, the National Library is expensive to operate) and stuff that was not readily salable and not of obvious utility, that went back into the "unsorted" piles to be boxed and stored.

Counting individual magazines as "volumes" and adding in "objects" like maps and brochures and such which are individually cataloged as opposed to being cataloged as a collection (box of photos of Philadelphia from the 1960's) the great paper drive added approximately another six thousand catalog entries into the National Library catalog.

This brings us to 19,000 (low) to 21,000 (high) unique catalog entries in the national library without considering books which have been printed in SoTF and the USE since the Ring of Fire, books written by library researchers, and books purchased on the open market because they freaking need them.

The SoTF declared the National Library in Grantville to be a repository library, for books produced in the SoTF, so book printers were expected to submit to the library one copy of any new title produced in SoTF. As new books were printed, the library collection expands automatically. As you can see below, this does not continue forever.

By the end of '34 then, the overall collection would comprise somewhere between 20,000 and 25,000 catalog entries with a potential high end of 30,000 but I don't think so, comprising approx 20,000 up-time source texts and up to 5000 down-time texts, both original down-time books and down-time secondary sources derived from the collection in the library.

The Political Environment

During the early period post-Ring of Fire, the high school library is referred to as the “National Library.” At the time of the formation of the USE and the parliament, with the capital at Magdeburg, the government of what is now known as the State of Thuringia-Franconia have no desire for “their” library to be boxed up and moved to Magdeburg—or worse, considered a possession of the Vasa and moved to Stockholm. The signs and the name are very quickly changed to State Library of SoTF. This blocks the USE government from "grabbing" the SoTF "state" library.

Doubtless the USE forms a new "national" repository library, which is not the Grantville SoTF state library, but that’s not the subject of this work. The “National Library,” presumably in Magdeburg is a repository library and a library containing primarily contemporary works for the use of the political and commercial entities in the capitol. The function of the State Library of the SoTF is quite different. Additionally, the USE government is blocked from "grabbing" the SoTF "state" library out of Grantville and taking it to Magdeburg or worse. Doubtless the USE forms a new "national" repository library, which is not the Grantville SoTF state library, because honestly, there isn't room, and the primary function of the SoTF state library is the availability of up-timer material and down-time references and guides to that up-timer material and down-timer texts on the exegesis of up-time texts, and translations and so forth. The "secondary" collection at the SoTF state research library then is those books about the collection in the SoTF state research library. It's a very specialized library for all that its collection is amazingly eclectic, comprising tech and nonfiction and romance and porn and science fiction and God alone knows what.

In any event, the burgeoning collections of manuscripts and new publications happening all over the USE and beyond do not belong in the State Library for a second reason. There isn't room. The physical restrictions of land space inside the Ring of Fire and of space in the high school restrict what can, and should, be done there.

The Physical Arrangement

It very quickly became clear that serious remodeling of the library would be needed to accommodate security, the expanded collection, and the expected researchers, but the shelving and space available in the early days was sufficient.

In the period after the Croat raid, when the National Library was being formed, when the internal and the beginnings of the external collection effort were just starting up in a vague and disorganized way, the first remodeling of the library itself began.

The original high school library was essentially a large open room. Like almost all American high school libraries there were open stacks. Anyone could browse the shelves and take a book down, look at it, put it back, take it to the desk and check it out, or sit at a table and work. When you entered the library through the door from the school’s entrance hall, you were in a large area approximately 20 x 30 feet which had low waist-high shelves holding what librarians call “ready reference volumes.” That is, the encyclopedias, the dictionaries, the atlases, and so on. These books are frequently used and are not circulating; you can’t check them out. Also in this area was shelves holding out-facing current issues of the magazines the library subscribed to, held in magazine protectors. Further in you find both comfortable chairs and an area of work tables surrounded by chairs where individual students could work on their projects.

[image: librarian]To your right as you entered was the circulation desk. This was a square area perhaps 15 feet by six feet with a counter dividing it from the public areas of the library and with a desk inside it and providing something to rest books on as you consulted with the librarian or checked works out. Immediately behind the circulation desk was the librarian’s office and a work room where aides and student volunteers could sort books being checked in, catalog books and prepare them for circulation and so forth.

If you enter the library and turn to face the circulation desk, to the right of the desk is the card catalog. At the time of the Ring of Fire, the catalog comprised waist-high card drawer cabinets on metal legs, with four layers of drawers. Each of the three sections (title, author and subject) were perhaps four feet wide. In addition, a “shelf list” set of cards in shelf order was maintained in the library office.

On entering, after the ready reference area and the work tables, were the stacks. The original metal shelves were seven feet tall in units four feet wide. Since none of the barflys has ever posted a photo of the interior of the school library (Don’t ask me why. I’m kicking myself as I write this) I’m fighting between my memory from my own high school and my several visits to North Marion, but there were twelve to fifteen bays of books. Thus, there were on the close order of three hundred fifty feet of shelf space.

To the left of the bookshelves was the libraries collection of audio—LP’s and CD’s. I do not recall that the library had any circulating collection of video. If they did, it would have been VHS tape.

This layout was unsustainable. The single biggest issue was that the library needed to control access to the stacks. With the exception of a limited number of references of which duplicates were available which would remain in the ready reference collection, the stacks needed to be closed. It was also apparent that there wasn’t enough room for books. The collection was going to expand and that had to be dealt with.

A wall was built between the "ready reference" collection just inside the door of the library around behind the reference desk producing a closed "L" shaped room which held the stacks of the library. Immediately behind the reference desk, a small room was built which was the "staff room." Just outside the staff room, inside the closed shelves was the "re-shelve" shelves where books were put, waiting to be re-shelved by a staff person.

In the re-model, the acoustical tile ceiling in the library was removed. It was already quite high, at least 12 feet, but removing it provided free access to the ceiling of the high school, not less than 20 feet. A substantial amount of discussion went into it, but the simple reality that many of the people who would be working the library were not young eliminated the ladder idea. The existing up-time steel shelves were moved around and the space was divided vertically into two ten-foot stacks. Bookshelves were built densely—everyone kept thinking about the wonderful up-time dense pack archival shelving that you can slide from side to side to move a single opening between whichever shelves you want, but that was impossible. So, dense pack shelves . . . you can't work the library if you're fat. Only approximately two feet of walking space was left between shelf units six feet deep. Lights over each nook individually switched, the shelving is usually dark. There is a six foot area outside the stacks between the stacks and the new security wall, which is open and not divided vertically, a stairs at each end accesses the walkway outside the upper stacks. This contains the work-tables for the library staff and the stack-access allowed researchers.

After the reconstruction, the library had approximately 40 of those two-foot niches of six foot long shelves, each of them approx 8 feet tall. (Stools, yes.) So . . . assuming 1 foot tall shelves (some will be more, some less) the reconstructed library contains 40 x 12 x 8 = 3820 feet of linear shelf space or the capacity for approximately 40,000 one-inch volumes.

There was no direct entry to the stacks from the public area. You would have to jump the circulation desk, then go through the workroom and exit into the stacks, which required breeching two separately locked doors with different keys.

A guard's desk was placed directly in front of the entrance door. To enter the library itself you had to show your ID to the guard, who opened a gate to allow you into the ready reference area. Eventually only certified researchers were allowed into the reference area to consult the card catalog. People who were not certified to use the library were directed to a converted classroom where summaries produced by the library staff were stored and where trained researchers were available for them to commission to do their research for them.

The library did not discriminate against those who could not afford to hire researchers. The certification classes to become a researcher were available on a regular schedule for free. Of course, many people who wanted information were prepared to trade money for time. Additionally, the Grantville Public Library remained free to access with open stacks, recognizing the limitations the institution had.

In addition to the classroom grabbed for public use, two other classrooms became part of the library. One was the workroom for certified researchers where they could rent a cubby with a few shelves and a small desk and store their work-in-progress materials which could not leave the building. Of course, researchers with more money could rent larger cubbyholes. The second classroom became the library's technical services room where books were cataloged, the card catalog cards were typed up, the acquisition marks and so forth were placed in the book and so forth. The technical room contained a duplicate of the shelf-list cards.

The Unsorted Archives

In addition to the cataloged material at the high school, after the great paper drive there was the two containers, approximately 2000 CUBIC FEET of unsorted archival material held in boxes of one to two cubic feet, each labeled with the donor if known and the address that was the source of the material. That material is slowly being gone through by volunteers, researchers from outside Grantville as they become certified, and high school students (the high school history classes do a box each semester). Processing two thousand cubic feet of random material which up-time would probably have been classified as “trash” will take a while because the process of cataloging it is non-trivial.

The sorted and cataloged stuff from the paper drive is not put onto the shelves at the National Library except in rare cases like the discovery of the photos of the Patealla State Monorail Tramway. It is cataloged and described, and stored in boxes which are shelved somewhere. That archival catalog is quite different from the card catalog of the SoTF library. (Thank God the Ring of Fire happened before the high school abandoned its card catalog for electronic cataloging.)

[image: journals]An archival catalog gives the item a number, describes it in brief, and then assigns it a series of keywords which refer to things which you might relate this document to. So, if you have the church newsletter from the Methodist Church from Sunday, March 23rd 1960, donated by Mrs. Smith from a collection gathered at the Mobil Oil gas station and 123 W 4th street, you assign it a document number, you note in the master storage list which is a book kept in document number order which BOX and FILE FOLDER that document is found in and a brief description (like the one I just wrote), and then, you go to the keyword journals for Methodist church, 1960, and perhaps some "names" if someone is named that seems worth it. Now, assume that it contains a mention of the thank you for the donation received by the African Mission in Kenya. You would go to the keyword journal shelves which contain the keyword journals which are a set of three ring binders and find the "K" section and flip to the page for Kenya and enter into it just the document number. Now, do the same thing for each other keyword you plan to assign. You may need to add a page for a new keyword, but you only do that after consultation because needless keyword expansion is the death of an archival index. Instead, if you don’t find the keyword you’re interested in, you check it in the notebook that contains the keyword thesaurus. We don’t, for example index under both phone and telephone. We chose one, and the other is cross referenced in the thesaurus.

Any future researcher will go to the keyword ledgers, and note the numbers of the documents he's interested in, go to the DOCUMENT ledgers, look at the short description, and if he's interested note the box and folder number, and go pull that document, replacing it with a card that says "Fred Removed document XYZ123 on 1634.3.27 " or, more likely, he glances at it, says "nope" and goes on to the next box.

Eventually, another set of binders gets built by the people doing that kind of research . . . "Guide to the good stuff." But deep searching doesn't work that way. There are no shortcuts for deep searching.

A copy of the keyword list, along with a periodically updated count of documents which are referenced by that keyword is stored at the National Library. You can see that the archives contain one hundred twenty three items that mention Kenya, and no items that mention Wakarusa, Kansas. (Unless the cataloger missed a geographic reference on something. The archival catalog is continually expanding as researchers realize that a particular document had keywords missed, or incorrect keywords chosen, or there were transcription errors.

Summarizing: as of '34, the 2000 some odd cubic feet in the SoTF national library paper drive collection is about 15% processed and there are about 1700 cubic feet of "stuff" still sitting there unprocessed. The rate picks up as other governments send people with the express instructions to work on it, and pay for work on it. I assume that the entire collection is processed by the end of 1637.

The Catalog

In an amazing blessing and gift, the public library had a copy of the large, detailed three volume guide to cataloging in the Dewey Decimal system. No such reference existed for Library of Congress cataloging, so the National Library started, and remained, a Dewey library.

One of the first jobs of the newly formed National Library staff was duplicating the card catalog so that a copy of the catalog could be held in the public research room and a separate, safer copy in the restricted area. The idea of cataloging, and the wonders of the invention of Melvil Dewey were a revelation to the community of down-time scholars. No one had ever considered any such thing. The idea of the quadruple catalog (shelf list, author, title, subject) was entirely new. Some few libraries had shelf lists. Some organized their shelves by general area. Some libraries had works written about them, discussing and listing the books within providing a catalog of sorts. Most libraries of the period, be they ecclesiastical, university, or personal, were shelved in the order the books were acquired, with the shelves grouped by size, Big books, medium ones, and small books on the same shelf in date of acquisition order, unless the owner also chose to shelve by color so that the shelves looked pretty. It was a librarian's job to know what was in the library, and where to find it. If the librarian was asked for that Greek book with the witch that turned men into pigs, he would not only know you must be talking about Odysseus, but on which shelf he will find it. Most books did not have the title on the spine, and putting a shelf number or a catalog code on the spine would have been considered desecration at worst, and gauche at best.

The printed catalog of the library of the University of Leiden was first printed in 1595, and in the OTL, the famous catalog of the Bodelian library at Oxford University in 1674. Most scholars producing catalogs or beastiaries or gazetteers or other reference works did not organize their work in dictionary form (in alphabetical order) nor did they provide a dictionary form index. The idea of organizing information in dictionary form rather than by some less arbitrary means was uncommon and only just beginning to be used in the early modern period. A book of animals might be organized by geography, or by type (cats, dogs, beasts of burden) or by domesticity or ferocity or some other method the author thought reasonable. Reference works weren’t yet seen as random-access memory. While the scroll had long been replaced by the codex, the concept of jumping into a book at a random place, or jumping into a library at a random place based on something as arbitrary as the first letter of the animal’s name, or the city, or the author of the books in the library was not something that had yet dug deep into the minds of scholars.

The 3x5 index card wasn’t standardized until the late 19th century. In the OTL the very first card catalog was made in Paris of confiscated books during the French revolution in 1795, but the first functional card catalogs appeared in the U.S. in the 1870’s.

[image: catalog card]Melvil Dewey, director of the New York State library, working with Thomas Edison, not only standardized the first truly effective cataloging system but also standardized how the cards were to be produced, right down to developing the “Library Hand” system of handwriting. A sample of a card produced in “Library Hand” can be found at http://www.library.upenn.edu/exhibits/pennhistory/library/cards/card3.gif. Part of the reason for the lack of complex cataloging was that even the largest libraries were quite small. At the time of the Ring of Fire, the famous Bodelien library at Oxford university comprised no more than five thousand books and manuscripts. The Nomenclator shelf-list catalog of the aforementioned University of Leiden Library comprised a grand total of 442 books and manuscripts. It is thought that one of the primary reasons for printing the catalog was to praise the donors so widely that it would encourage further donations.

By any standard, it is unarguable that by 1634 the National Library is far and away the largest library in the world in terms of the size of its collections, and it has absolutely unique cataloging requirements. The students who are certified as library researchers in Grantville spread out across the world and result in a major restructuring of the organization of knowledge worldwide. Dictionary Form, the Dewey Decimal System and the 3x5 card change the world.

Staffing

The staff of the State Library is complex to describe and evolved over time. Without trying to trace that evolution, here is an overview of the “evolved” staffing after 1634.

The paid staff of the library

The core, of course, are the original librarians of the high school. The head librarian in 1634 is still the person who was director of the high school library in 2000. She had two paraprofessional assistants and ten student aides at the time of the Ring of Fire, who helped with the checking in and out and shelving and with cataloging and receiving magazines and rotating the magazines on the ready reference shelves.

By 1634, the job title of “Librarian” is restricted to those staff who have an understanding of the cataloging process both for books and the archival cataloging system, and who are trained in library management. A librarian can on any given day work as the duty librarian, or as a technical worker.

The librarian on duty while the library is open is charged with being available to the certified researchers and to review the flow of materials in and out of the closed stacks, and to and from the public reading room. The duty librarian is at what was originally the circulation desk of the high school library, and along with the door guard, controls access to the stacks, which can be entered only by passing through the duty desk and then through the staff room. The small ready reference room inside the door, outside the stacks, contains the ready reference collection and work tables for those researchers certified to work there. Anyone applying for a job with the title “Librarian” is required to pass a range qualification, and to re-qualify each month on the .38 caliber revolver kept in the ready holster at the duty desk. Being a librarian in Grantville is serious business. If you can’t take that, go work at the public library, or a university. By 1634 there is a head librarian, a deputy librarian and twelve staff librarians who work the desk in rotation. In 1634, the library has not yet gone to 24-hour-a-day operation, and is open from dawn to one hour after dusk, six days a week.

After the librarian come the library technical staff. This includes shelvers, who are responsible not just for shelving books, but for retrieving them based on call slips filled out by researchers. These are frequently young people who not only have the flexibility to deal with the cramped shelf spaces but the endurance to deal with being up and down the stacks throughout a shift.

Reference staff are cross-trained as catalogers and as researchers and are generally a first-level escalation for non-staff researchers who need help finding something. They work assigned shifts rotating between the library tech room performing cataloging and other functions, and the escalation desk in the research room.

Security is a separate department with a department head and twenty full-time guards. After the first attempt to burn the library, security was increased and guards operate in pairs twenty-four hours a day, seven days a week. During the time the library is open, one guard must be at the door desk at all times. When the library is closed, the guards base themselves in the staff room. Day and night, one guard does a walk around inside the library and outside the high school hourly, using a clockwork driven paper tape recorder which has to be punched with the distinctive keys chained to check stations inside and outside the school. The guards refer to these check stations as “the stations of the cross.” If a guard fails to make a checkpoint, or fails to make a circuit, the guard commander knows when they review the tape and disciplinary measures are taken. The guards are armed with arms provided by the library, although they may also have personal arms, and have rules of engagement which permit them to shoot to kill to protect the library from arson or other destructive actions. If a guard fails to return from a check-walk, the other on-duty guard has both telephone and radio access to the Grantville police. While not sworn peace officers, the security staff is authorized to hold individuals on suspicion until the police arrive. The library guards, inevitably, provide an overall security function for the high school complex, but they are trained that, given a choice, they will protect the library. Many of the guards are highly professional and regard their mission of protecting the only source of up-time learning a holy mission.

The auxiliary staff

There are several groups which may, at some times be considered library staff but are not paid by the library.

Certified researchers have passed most of the training for library technical staff described above, but instead of working for the library, take on commissions from outside individuals and groups to research topics in the library and produce reports for their employer. Some of these are actual employees of individuals and outsiders, others are free lancers working on commission on a project basis. Researchers are certified at two levels, catalog access and stacks access. At the lower level, the individual is allowed inside the ready reference room, full access to the reference catalog (not the public copy in the public reference room which is frequently difficult to get to) and unlimited “check out” privileges. These researchers can rent cubbyholes in the researchers' room and hold books in their cubbies while working on projects. Fully-certified researchers have all the privileges mentioned above plus access to the staff room and the stacks, and the right to use the work tables inside the closed stacks.

Certified archival catalog volunteers have passed a certification course on processing unsorted archival material as described above. They do not work at the State Library but rather at the archives, which I think is in the old elementary school, which is the Mannington Museum (not the round barn, the old school building), but might be somewhere else.

Library users are the lowest level of access to the National Library. They have passed a minimal course on the organization of the card catalog, dictionary form, the Dewey Decimal System, library hours and procedures, and care of materials. Library users have access to the pubic research room, the public catalog, the duplicate ready reference material stored there, and can request materials from the stacks by submitting a call slip to the reference desk clerk in the reference room. Library users can enter “past the bar” in the public reference room into the working area where materials and most work tables are.

Getting a book: When a user or a researcher submits a call slip, a shelver will get the work, unless it is checked out to a cubbyhole, in which case he or she will note who has the work and tell the user who he needs to contact.

If the user requests it, a recall note will be passed to the person who has the work so they have a chance to remove their notes and bookmarks. If they don’t get the book back within two working days, all the works in the cubby will be retrieved. If a book is missing, it will result in loss of certification.

Public access: If a member of the public wants to consult a researcher, and does not want to do the user certification class or do the research themselves, they can go to the public reference room “outside the bar” and consult with any of the users or certified researchers who will be hanging out there to solicit commissions to do research. A few small tables are provided outside the bar, but generally the negotiations will move from the public room to the cafeteria. Many such contracts are also concluded at the Gardens, and at Cora's Coffee Shop, where researchers are known to make themselves available.

Conclusion

Few things have the influence on the future of humanity that the State Library of the SoTF does. The Crucibellus Manuscripts, the Declaration of Independence, the charter of the Missouri Synod of the Lutheran Church, the proceedings of Vatican II, "Dueling Banjos," and "Can You Hear the People Sing?" come to mind, but arising from the humble beginnings of the Grantville High School, the State Library of the SoTF belongs in that pantheon of the achievements and the noble goals of humanity.

****









Naval Armament and Armor, Part 5: Thrust and Parry
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In the first four parts, we talked about the guns, the mounts, the projectiles, and the ballistics of the projectile in the bore and in flight. We also discussed how to make the shots effective in terms of actually hitting the target. But there's another aspect of effectiveness, penetrating the target's hull and armor.




Making Your Shots Count

The goal of the warship is to subdue or kill enemy ships by degrading their seaworthiness (buoyancy, stability), mobility (speed, maneuverability), and firepower. It can do this directly by damaging the ship structures or indirectly by incapacitating the crew (so sails can't be adjusted or guns fired).

Attacks on seaworthiness are difficult; you must pierce the hull underwater or close enough to the waterline so water slops in. In theory, hits elsewhere would weaken the hull and could cause it to break. In practice, wooden warships could shrug off an enormous number of hits with solid shot.

A direct attack on firepower is difficult; it means striking a gun or its carriage, both small targets partially protected by the hull. When warships evolved from having many low caliber guns to a few high caliber ones, the guns became a more productive target.

A direct attack on mobility is easier; you can hit the sails, masts, yards or stays of a sailing ship, or the coal bunker, engine, steam lines or screw (or paddle) of a steamship (or the steering mechanism of either).

Still, it appears that with solid shot, you mostly attacked wooden ships indirectly by killing its crew—not necessarily by direct hits; flying splinters could be lethal.

In 1800, the 74-gun British Foudroyant was locked in battle with the 80-gun French Gillaume Tell, so close that "her spare anchor just escaped catching in the mizzen rigging of the Gillaume Tell." The Foudroyant fired 1200 32-pounder, 1240 24-pounder, 118 18-pounder and 200 12-pounder shot at its adversary, which had already fought the 64-gun Lion and the frigate Penelope earlier that morning. After several hours, the Gillaume Tell was completely dismasted, and forced by rolling to close its lower gunports, and therefore struck its colors. But it wasn't sunk, and it was towed to port and refitted for British service. (Douglas 210; Wikipedia/HMS Malta (1800)).

Then there was the 1813 capture of USS Chesapeake (36 guns) by HMS Shannon (38). The Chesapeake "was struck by twenty-five 32-pounder shot, twenty-nine 18-pounder shot, three hundred and six grape-shot, and two 9-pounder shot" and for its sins, the Shannon received "thirteen 32-pounder shot, twelve 18-pounder shot, one hundred and nineteen grape-shot, and fourteen bar-shot." The cannonade was at a distance of a ship's width (40 feet), yet some shots stuck in the enemy's sides, without perforating the hull (for exact locations, see Douglas 78ff). Both ships suffered substantial damage to the rigging. The bombardment of the Chesapeake disabled five of its guns, but the casualties among its gun crews probably had a greater effect on its firepower. A total of 47 were killed and 99 wounded on the Chesapeake. (Preble 17, 25ff).

Modes of Fire.

Fire may be classified as direct or indirect. Direct means that you can see the target; indirect that you can't (and are thus dependent on a spotter). As a practical matter, once ranges exceed the distance to the horizon (OTL, this occurred in the early-twentieth century) indirect fire is forced upon you. Of course, a spotter may be helpful even in guiding direct fire.

Probably the most important innovation insofar as effective indirect fire was concerned was the "aiming goniometer." (1896; Sweet 179).

Concentration of Fire

In the early-nineteenth century, Captain Philip Broke of HMS Shannon developed methods of concentrating his ship's fire on a single part of the enemy hull. Essentially, he had three preset aiming points. One, for example, was established by aiming the aftmost gun as far forward as possible at a buoy 300 yards away; once it could strike the buoy, the other guns were aimed to hit it too, and the gun carriages and port-sills marked to show the necessary adjustment. In like manner he established two other aiming points, one to the rear, and last in the middle. (Stevens 39).

Terminal Ballistics

To penetrate a hull (or armor), wreck ship vitals and kill crew, the projectile must do work, which requires energy.

[image: shells]Solid shot penetrates by virtue of its kinetic energy (0.5*m*v2), where m is projectile mass and v is impact velocity. The impact velocity may be determined by the methods of exterior ballistics (part 3). The ballistic limit velocity is the greatest impact velocity the target can withstand without being perforated.

Normally, the velocity of the projectile decreases as it gains range, as a result of air resistance. However, if the shot is fired with a high inclination, then on the descending limb of its trajectory, its speed will increase as a result of gravity. (Beauchant 46). This is an advantage of plunging fire, although offset by the disadvantages of an oblique strike (see below). The maximum possible impact velocity is then the "terminal velocity," the velocity at which the air resistance equals the gravitational force. The only naval armament this would apply to are the mortars of bomb ketches.

If each "slice" of hull or armor resists the projectile independently of the rest of the armor, then penetration will be proportional to the kinetic energy and thus to the square of the impact velocity (and linearly to the mass). However, if each "slice" resists in proportion to the entire thickness still facing the projectile, the penetration will be linearly proportional to the impact velocity (and to the square root of the mass). (Okun).

Another consideration is the effect of the armor on the projectile. If the projectile suffers "progressive damage that gradually reduces penetration ability," this too will result in a less-than-quadratic dependence of penetration on impact velocity. This created the incentive to harden projectile noses with chilled cast iron or even steel, and it was also found that the ogive shape was the most effective. (Owen 273). On the other hand, plate quality typically decreased as thickness increased. (Okun).

Explosive shells do damage by virtue of the heat and pressure of the expanding gases, and the kinetic energy of the shell fragments and splinters they carry with them. The damage caused by an explosion is quite dependent on whether the blast is in the open, or confined, and the speed with which the debris is moving.

Oblique Impact. If the shot strikes the enemy hull obliquely, then of course there's a greater effective thickness to penetrate (Beauchant 49), the effective thickness becoming the actual thickness divided by the cosine of the angle of obliquity (0° for square hits). Moreover, the transfer of the kinetic energy of the shot to the hull is less effective; per a simple physical model, the transferred energy is the product of the kinetic energy and the square of the cosine of the angle of obliquity. (Wikipedia/Sloped Armor). And if the angle exceeds a critical value, the projectile ricochets rather than penetrates.

The curved hulls of the early modern wooden warship, with bilge and tumblehome, thus were able to deflect shot in a way that a "wall-sided" hull couldn't. Some early ironclads (CSS Virginia) had sloped sides to deflect shot, and deflection is also the raison d'etre for preferring a domed turret to a cylindrical one, and cylindrical to block.

Stout as Oak

In traditional wooden ship construction, the shipwright started with a keel (which itself could be several pieces of wood scarfed together), from which, at intervals, extended ribs, curving upward, made of several curved timbers called floors, futtocks and top timbers. A deck beam connected the tops of each pair of ribs (frames), and the connections were braced by sharply angled pieces (knees). These collectively constitute the framing of the ship. Longitudinal planking was laid over the framing, forming the bottom, sides and deck.

Until the mid-nineteenth century, warships trusted to their wooden planking to fend off cannon balls. While elm was used for the keel and lower strakes, the above-water timbers were usually made of oak, with other woods used for ships constructed outside of Europe (e.g., teak in India). The thicker the hull, the more resistant it was to attack.

[image: John Smith]In the Seaman's Grammar (1627) John Smith states, "if you would have a ship built of 400 tuns, she requires a plank of 4 inches; if 300 tuns, 3 inches; small ships 2 inches, but none less." (13). According to a Dutch shipbuilding rule (Witsen, 1671), the thickness of the inside of the stem (stern) was one inch for every ten feet of the ship's length (between outsides of stem and stern), and the planking of the hull one quarter of that thickness. So for a 160 foot length, the required planking would be four inches. By another rule (Van Yk, 1697), the thickness was based on the "length class" of the ship, ranging from 2 inches for 40–60 feet to 4.5 inches for 140–160 feet. (Hoving 56, 250ff).

I assume that these rules were for merchantmen, and warships were stouter. The 36-gun Dartmouth (1655), essentially a Dunkirk frigate, had framing timbers of 8 inch "moulding" (thickness). (Kenchington 33). "The hull [of the 1628 Vasa] consists of three layers, and is approximately 40 cm [16 inches] thick." It's made of European oak (Quercus robur). (Ljungdahl).

About a decade after the Napoleonic Wars, warship hulls had thicknesses of 10–26 inches, depending on warship size and the place of measurement.(Table 5-1):
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(For mid-nineteenth-century French warships, see Dahlgren 183).

In canon, the timberclads are protected by 48-inch thick bulwarks (1634: The Baltic War, (TBW) Chap. 36). According to Admiral Simpson, "that much timber was invulnerable even to heavy shipboard guns—or what passed for them in 1634, at any rate—at any range beyond sixty or seventy yards." (Id.). However, the heaviest projectile noted to have struck a timberclad in the Battle of Wismar was a mere twelve-pounder. (Chap. 52). And when Achates ascended the Thames, the biggest guns it expected to encounter were eighteen-pounders, and twelve-pounders were thought more likely. (Chap. 61).

Solid Shot vs. Wooden Hulls

In tests conducted by John Greaves (1600–52) at Woolwich in 1651, a target was set up at a range of 200 yards. The target consisted of three butts, each 19 inches thick (13 of oak and the rest of elm), with fourteen yards between the first pair and eight between the second. Results were as follows:
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(Greaves 470)

In 1761, Robins (310) reported that at 30 yards, an eighteen-pounder penetrated 14.5–15.5 inches oak with a one pound charge, nearly 33 inches with three pounds, and 37–46 inches with six pounds.

In an 1810 British trial (Frazier), a 24-pounder with only a 4 pound (one-sixth) charge (probably of cylinder powder) fired 21 rounds double-shotted at a 5'2" thick but of fir, 100 yards away. Ten of the balls penetrated it completely and traveled another 50 yards beyond it; another ten penetrated it partially, to an average depth of four feet, and one ball missed. While fir has perhaps half the resistance of oak, this was still impressive performance, and you can imagine what a 32- or 42-pounder would do to even a ship of the line, especially with a greater charge. (Beauchant 22, 45; Morriss 221).

In 1814, American experiments with a 32-pounder (11 pound charge) resulted in penetration in white oak of 60 inches at 100 yards and 54 inches at 150 yards. (Haswell 1853).

Without, unfortunately, citing his source, Grundner (86) says that "even a 12-pound gun, with a 4.5-pound charge, could penetrate over two feet of solid oak at a distance of a quarter mile."

Dahlgren conducted experiments in which, at 1000 yards, a 32-pounder penetrated 25 inches of white oak, and a 64-pounder, 37 inches. (Broun 59).

In tests conducted by HMS Excellent in 1838, at 1200 yards, firing at the Prince George, even an 18-pounder (6 lb charge) achieved 25.5 inch average penetration. A 24x9.5 (8 lb charge) and a 32 x 7.5 (6 lb) both passed through 30 inches, a 32 x 9.5 (one-third charge) 34 inches, a 68 x 9 (10–12 lbs) 35, and a 68 x 5.3 carronade (5.5 lb charge) 30. (Royal Engineers 101).

1853, at a range of 1200 yards, their 68-pounder with 16 pound charge penetrated 45 inches into the old 74-gun York, and their 32-pounder with a 10 pound charge achieved 30 inches. (Excellent 2).

****

Euler and Robins proposed a solid shot penetration formula of the form

z= 0.5 wv2/gR

with w weight (lbs), v striking velocity (fps), g gravity (32 ft/s2) and F resistive force; F is the cross-sectional area of the projectile (sf) times 912,190 for oak, or 475,070 for fir. (Douglas, 124; PC 495). The underlying assumption is that the resistance is constant and proportional to the cross-sectional area.

Poncelet (1829) suggested that penetration was proportional to the logarithm of impact velocity squared. This assumes that there is a combination of constant resistance and resistance proportional to the squared instantaneous velocity. (Bulson 142).

Tests were carried out (1835–1844) at Gavre and Metz and resulted in the following Poncelet-type formula for penetration z (cm) as a function of predicted striking velocity u (m/s), diameter of shot a (cm), and specific gravity of shot:

z=2.306 * a * SpG * log10 (1 + u2/105)

The striking velocity would in turn depend on the projectile mass and caliber, and the range, elevation and muzzle velocity; the latter would depend on the projectile characteristics and the powder charge. The formula would need to be modified if the projectile broke through, as then it isn't reduced to zero velocity.

Using a French ballistics formula, Dahlgren (177–8) calculated the striking velocities at different ranges for various guns having stated (predicted?) muzzle velocities and then used the formula quoted above, but with "2.306" replaced with "2.2456," to calculate the penetration of seasoned white oak with 1850 US Navy ordinance at different ranges:
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It's instructive to compare this table with the hull thicknesses of table 5-1, although they are from two decades apart.

Please note that the striking velocity formula assumes that the drag equals (aV2 + bV3) where V is the instantaneous velocity. As explained in part 3, that's not correct. However, by my calculations (with Benton's values for "a" and "b") at about 100 yards it overstates the striking velocity for a 24-pounder by only about 2%.

Beauchant (1828) provides a table (45) for penetration in elm, depending on projectile weight and charge, but maddeningly fails to state the range or striking velocity, or explain whether the numbers are educated guesses or experimental results. But for comparison with Douglas (and table 5-1), he has an 18-pounder with a one-third charge (theoretical muzzle velocity 1300 fps) driving through 25.75 inches of elm, and a 42-pounder with a one-quarter charge penetrating 24.5 inches.

While sources vary (and wood is heterogeneous), the US Army (398) suggested that one "multiply the penetration in oak by 1.3 for the penetration in elm, by 1.8 for white pine, and by 2 for poplar." While the denser woods appear to be more resistant, the advantage of oak over fir (1.8 or even 2.0) is greater than their relative densities. (1.4)(Simmons 32).

There are a number of statements in the nineteenth-century literature to the effect that the shot ideally just penetrates the hull; this apparently maximized the generation of splinters (Douglas1860, 66ff). Douglas (67) therefore urged reducing the standard powder charge from one-third to one-sixth of shot weight.

This has been confirmed by modern experiments with scaled-down replicas; splinter generation was greater when the hull absorbed 91% of the shot's kinetic energy than when it removed 54%. (Kahanov). The explanation is that splintering is caused by bending-induced fracture, and higher velocity projectiles punch through by shearing, with little bending. (Cotterell 354).

Mythbusters episode 71 would have us believe that sailors were only killed by direct hits by cannonballs, splinters not being given enough force to be lethal. While I don't doubt that being hit with a cannonball was worse, splinters could definitely do serious damage. On the Penelope (1854), "one man was struck across the face by a heavy splinter, which buried itself in his brain" (Marquis 599) and at the Battle of Lake Erie, Lieutenant Stokes of Queen Charlotte was struck senseless by a splinter.

Attempts have been made to fire to strike a target underwater, but these were generally ineffectual, the shot either rising and hitting the target above the waterline, or only slightly indenting it below it. (Excellent 3).

Explosive shells vs. Wooden Hulls

As previously explained, explosive shells of a sort were already in use in seventeenth-century warfare. These were, however, fired on high-angle trajectories from mortars, and therefore not very useful for targeting a ship in motion.

Paixhans built a 8,131-pound "bomb cannon" for firing an 86.25 pound spherical shell on a relatively flat trajectory. The fuze ignited when the gun was fired. In 1824, he fired twelve shots at the 80-gun Pacificateur, at a distance of 640 yards. To ensure that the target would survive the test, it was cleared of combustible materials, and dampened. The results were as follows:

shot 1: made breach of 8.5 inches diameter in the ship's side, which was 29 inches thick, tore off two feet of the inner plank, made a 2–3 foot square hole in the orlop deck, and all told "shattered to atoms about 160 square feet of wood-work."

shot 2: carried two large pieces of plank off the quarter deck, knocked 3–4 foot, 9.5 inch thick splinter off the main mast, tore off a 130 pound mast band and drove it into the opposite bulwark . . . .

shot 3: tore off a 200 pound oaken knee, and its splinters knocked down 40 figures [wooden test dummies!].

There were nine more shots, one of which made a breach of several feet in height and width in the side of the ship . . . ." (Paixhans 13, 29ff).

Fast forward to the Battle of Sinope (1853). It wasn't surprising that the Russians won; the Ottomans were badly outgunned. What was noteworthy was that two Ottoman frigates were blown up by Russian shell guns within fifteen minutes (Dahlgren 303), whereas the Russian flagship was "struck by 84 cannon balls without major damage." (Mikaberidze 837). Soon thereafter, France constructed ironclad floating batteries, and in 1855 France stopped building wooden battleships.

Clad in Iron (or Steel)

It is a matter of some academic controversy whether the Korean "turtle ships" of the sixteenth century were iron-plated. Ch'oe, Traditional Ships of Korea (94), firmly asserts that the geobukseon, first introduced in the naval battle of Dangpo (1592), was an ironcald version of the traditional Korean battleship. His principal source for the structure of the geobukseon is the Yi Chumgmugong Jeonso (1795), written in praise of the Korean commander at Dangpo, Admiral Yi.

The doubt arises from three points. First, why would they bother, when the attacking Japanese warships had few cannon? Second, would they have been able to produce sufficient iron? Third, why doesn't Admiral Yi mention the iron plating in his own writing, only iron spikes?

Ironclad construction. An ironclad could have a wooden hull (La Gloire, 1858) or an iron one (HMS Warrior, 1860). Iron-hulled ships also have framing, both transverse ( ribs of metal) and longitudinal (stringers paralleling the keel). The bottoms and sides are formed by metal plates that are riveted to the frame and to adjacent plates. In 1911, the plates were typically 20–40 feet long, 5–7 feet wide, and 1/4 to 1 inch thick (EB11/Shipbuilding). If the plates were steel, they were usually mild steel. Of course, this is just the "shell" plate. Generally speaking, in merchant ships, the transverse framing was continuous, whereas in warships, most of the longitudinal framing was. Warships also had numerous transverse bulkheads, and consequently their transverse frames are fewer and thinner than in merchantmen.

An iron warship would have armor plate protecting the shell; in 1911, the armor plate had wood backing (teak was popular) separating it from the shell. There might also be an inner skin of iron as a further splinter shield. (Farrow 123). Additional armor might also be disposed inside the hull to protect vital areas.

Armor fabrication. As of the Ring of Fire (RoF), the down-timers have the ability to make cast iron, wrought iron, and certain forms of steel. Cast (pig) iron is high in carbon (over 2.1%) and brittle. Wrought (bar) iron is low in carbon (under 0.l%), tough and malleable.

Steel is intermediate in carbon content. The steels available in the early-seventeenth century include blister steel, crucible steel and, in Asia, wootz steel. A steel is called a carbon steel if carbon is the only significant alloying element, and they can be further differentiated by the amount of carbon; mild steel is 0.16–0.29%. Those with other alloying elements are named accordingly; e.g., nickel steel.

The first experiments on the ability of wrought iron to resist shot were carried out by Robert and Edward Stevens and communicated to the U.S. government in 1841. They reported that iron was sixteen times as resistant as oak. (Holley 624).

But some experiments at Woolwich in 1845 were nonetheless discouraging. The thin (e.g., 5/8") plates tested were "shivered to fragments," and produced "numerous dangerous splinters." By 1859, it was recognized that a wooden backing increased the value of the armor. (Beeler 34).

All else being equal, the thicker the plate, the better. However, it might not be possible to make plate greater than a particular thickness. For example, in 1854–1858, the maximum plate thickness was 4.5 inches, and even then quality was irregular. The problem was that the rolling mills couldn't handle this thickness, and thus the plate had to be shaped by hammering. (Garrison 346).

If so, lamination (fastening several thin plates together) is necessary, and this was done with American Civil War (ACW) ironclads. For example, the Monitor's turret had eight thicknesses of one-inch iron. (Id.) The laminates could be just of metal sheets, or of metal alternating with wood. (EB11). However, laminated armor was very vulnerable to perforation by pointed projectiles. (Browne 5).

This author believes that the thickest wrought iron armor was that of HMS Inflexible (1881); two layers totaling 24 inches. (Cotterell 365).

Ordinary cast iron, which was much cheaper than wrought iron, was tested, but found wanting because of its brittleness. A few round shots, at point blank range, destroyed a four-foot-thick block. (Holley 629). Nor was it practical to attach cast iron face plates to a wrought iron foundation; the bond failed. (NAVORD).

Wrought iron was easy enough to form into plates, or to roll into cylinders to make turrets, but did not lend itself to formation of hemispherical caps. The difficulty of manufacturing increased rapidly with the thickness and area of the piece.

Gruson's chilled cast iron was introduced in 1868. Since it was cast, it could be formed into any desired shape, in great masses, and with variations in thickness. It was harder than wrought iron and thus more capable of deflecting oblique shot. Together, these features made it an excellent armor material for a turret. Unlike wrought iron, it was not easily perforated, but rather yielded by fracture. It was thus most vulnerable to repeated fire on the same part of the armor. However, increasing its thickness increased its resistance more than was the case with wrought iron. Unfortunately, to provide sufficient resistance to fracture, it had to be used in thicknesses that made it unsuitable for naval use.

In 1876, tests demonstrated that steel was superior to wrought iron insofar as resisting perforation was concerned by a ratio of about 1.3:1. However, it was susceptible to through-cracking and consequently in 1877 Cammell and Ellis introduced compound armor, in which a steel face place was melted (Cammell) or cemented (Ellis) onto a wrought iron foundation. In 1887, Tressider found possible to harden the steel face by "chilling the heated surface of a plate by means of jets of water under pressure." (EB11/Armour Plating).

By 1880–1890, homogeneous steel plate could be made adequately resistant to through-cracking and was considered equivalent to composite plate of equal thickness for resisting perforation; perhaps 25% more effective than wrought iron. (NAVORD). In 1891, Harvey reported how to face-harden an all steel plate, in a manner described briefly in EB11. The same process also toughened the back of the plate; carbon content was highest at the face and decreased as you went deeper. (NAVORD). The Harvey and Tresidder processes were combined ("Harveyized armor") and found to give steel twice the resistance of wrought iron. (EB11).

The first nickel steel armor plate was manufactured in 1889. Experimentation with addition of chromium began in the 1880s, and the problems of making large nickelchrome steel ingots were resolved in 1892–3. (NAVORD). Nickel steel armor rendered compound armor obsolete, making possible reduction in armor thickness and thus, increased speed or armored area. (Breyer 39). In one place, EB11 says that "modern" armor contains 2–5% nickel and 1–2% chromium, and in another, 3–4% nickel, 1–2% chromium, 0.25–0.35% carbon, and 0.3–0.75 manganese.

For thicker plates (5+ inches), "Krupp cemented" (KC) armor was favored, and was about 15% more effective than Harveyized armor. As the name implies, the plate was passed into a cementation furnace, bringing its face in contact with "specially prepared carbon" and the temperature gradually increased to cementation temperature, then decreased. It's then reheated and plunged into an oil bath, reheated to a lesser temperature and quenched, reheated and bent so shape, and differentially heated in a furnace (front made hotter than back), and both sides douched with jets of cold water on pressure. The EB11 is deliberately coy as to "details of temperature, etc." so these will have to be reconstructed by trial-and-error (cp NAVORD).

Steel may be cast or forged; casting is cheaper and more suitable to producing complicated forms (turrets), but forged steel is freer from flaws and thus more resistant.

The "Baltic War" ironclads of canon had armor formed by overlapping steel planks obtained by running up-time railroad rails through a rolling mill; the plates were bolted to a wood structure, probably oak. (TBW Chap. 38).

Armor Distribution

When armor was first introduced, most naval engagements were at close range, and the guns projected shot on nearly flat trajectories. Hence, it was the sides of the ships that needed protection. The only early exception was on ships of the "Monitor" type, which had very low freeboard, and therefore needed either deck armor or an armored "breastwork". (Brassey 108ff).

When engagement ranges increased, even more conventional ships had to face plunging fire, and therefore could benefit from deck armor. OTL ship designers didn't have to worry about aerial bombardment until the early-twentieth century. The situation in the 1632 universe is quite different; warships were attacked from the air at the Battle of Wismar. For that matter, mortars could be used to fire "deck-piercers." (Smith 44).

As guns became more powerful, armor had to be made thicker, and compromises had to be made. (Figure that every square foot of one-inch-thick plate is about 40 pounds—Friedman 13).

Weight could be reduced by confining the armor longitudinally to a "central citadel," of perhaps one-third to one-half its length, leaving the ends unprotected. This still protected the armament, because the "broadside ironclads" were replaced by ones having just a few big guns in turrets or barbettes. The propulsion system could be placed below the waterline, and the ends could be finely divided by bulwarks and packed with cork so that many hits would be needed to substantially reduce their buoyancy. Warships could also have armored "conning towers."

On the early "broadside ironclads", the armor ran from "the upper deck down to 5 or 6 feet below the waterline" (Brassey 106). Even that was a compromise; on a warship of 75 foot beam, a 10 degree roll would be sufficient to expose the unarmored portion, and if the ship had already been cruising for several months, it would be riding high and a lesser inclination would be enough.

Still designers found it necessary to limit the vertical extent of the armor. Belt armor extended from a few feet above the average waterline to a few feet below it, covering the areas that would be intermittently submerged and exposed as a result of wind and wave action. The purpose was to safeguard the buoyancy of the ship. In some warships, the belt extended to the main deck (8–10 feet above water), whereas others had a shallow belt, reaching only 2–3 feet above water. To save weight, the lower and upper edges of the belt armor could taper out.

Naturally, it was also important to armor the ship's battery, to preserve its fighting ability. In some ships, only the main guns were armored, it being figured that the secondary guns wouldn't be targeted at the long ranges at which armor was most effective; only the enemy's main guns would be in action and they had to take out their counterparts.

Armored bulkheads are of some importance in limiting the damage caused by a shell that penetrates the main armor and explodes inside the battery. The explosion of a 12-inch shell on the Hiyei put out of action men 80 feet away. (Brassey 351). If each gun has its own compartment, protected internally by one inch bulkheads, then an explosion in a turret won't kill the crews of all of the guns it carries.

Explosive shells vs. Metal Armor

Unfortunately (at least from the attacker's point of view), surface explosions mostly went "splat!" on armor. Experiments at Woolwich (1856) showed that "plates of 5-8ths inch thick prevented any shells then known from passing through and exploding inside the ship." (MurrayTPSB 24; for later experiments, see AlgerHENW). For shells that partially penetrated, most of the force of the explosion took the path of least resistance, back up the cavity carved by the projectile.

Naturally, the more powerful the shell, the greater the thickness it could shatter, but a good rule of thumb was that armor thicker than one-third the caliber of the shell could protect the ship from a high explosive shell. (Brassey 366).

Against somewhat thicker armor, up to say half a caliber, the semi-armor-piercing projectile was more effective. (367). Beyond that, an armor-piercing shell is required. For shell types, see part 4.

Armor Penetration

There are several different modes of penetration. In discing, the plate first "dishes" (bulges backward), and then the bulge breaks free as a disc. In punching (plugging), the projectile shears a disc of diameter slightly greater than that of the projectile, and pushes it backward, thus shearing the disc behind it, and so on until a circular plug is forced out the back of the plate. In petalling, the plate flows away from the point of the projectile, forming concentric ridges, and tensile stresses crack the plate radially, forming "petals" that are peeled away. This exposes the next layer of the plate to the same attack, and so on until the plate is perforated. More than one mechanism might be in play simultaneously, and it appears that which is favored depends on the shape and hardness of the projectile, and its impact speed. (Dean).

I would expect that the shearing work that must be done in punching through armor would be proportional to the circumference of the projectile, and thus its diameter. (Owen 273), but work done pushing the disc onward would be proportional to the square. For petalling, work is done in plastic deformation (proportional to diameter2), moving the material (diameter4), and bending the petals (proportional to diameter). (Pol). so the relationship on diameter is not a simple one, either.

Damage can occur even without complete penetration. The impact can cause cratering (digging a pit on the front of the plate), rendering the affected area more vulnerable to a second shot, or spalling (fragmentation of the back), which might cause injury to the crew or interior. Also, repeated impacts can cause racking—shaking the armor loose from its fastenings. Racking was best achieved by heavy, large diameter projectiles with low velocity. (Owen 274).

Numerous formulae exist and I am only going to quote those that appear in EB11/Armour Plating. I will reduce them all to a standard form.

First, Tressider's formula (early 1870s) for the penetration of wrought iron:

t = 10-4.44205 * w 0.5 * v1.5 * d-0.5.

with t thickness (inches), w projectile weight (pounds), d diameter (inches), v impact velocity (fps). This formula is modified for Harveyed or Krupp-cemented armor if capped projectiles are used, the d is then multiplied by a further factor of four.

Krupp's formula (1895) is given for use when face-hardened armor is confronted with uncapped armor-piercing projectiles:

t = 10 -3.1766 * w0.5 * v1 * d -0.5.

For calculating the effect of an oblique hit, EB11 recommends replacing "t" with "t sec theta", where theta is the angle of obliquity from the normal, and doesn't exceed 30°.

A third penetration formula, that of De Marre (1890) for mild steel, is given in terms of the impact velocity:

v=10-3.0094 * t0.7 * d0.75 * w-0.5,

but rearranged for thickness we have

t=10-4.299 * w0.714 * v1.429 * d-1.07

The De Marre formula in fact became quite popular, and was extended to new projectile/armor combinations by replacing "v" with "v/C" where "C" was the De Marre coefficient and reflected how well the armor performed relative to French 1890 nickel steel plate. (Okun).

If you have been paying close attention, you may have noticed that all of the iron/steel penetration formulae assume that penetration decreases with increasing projectile diameter, whereas Beauchant said that in wood, penetration was proportional to the diameter. Is wood really so different from metal?

I suspect not. What I think is going on here is that the metal formulae separate out weight and diameter as separate factors, whereas Beauchant was using diameter by itself. Weight and thus kinetic energy would be proportional to the cube of the diameter, so if resistance were proportional to the square, the penetration would be proportional to the diameter.

Non-Metallic Armor

Supposedly, at the Battle of New Orleans, cotton bales were used to protect American ships from British fire. The British eventually decided to put this to the test, although they used wool instead of cotton. At 100 yards, a 68-pounder with a service charge put its shot through 11 feet of wool and 12 feet of solid earth besides. (Barry 216).

Coal-burning steamships have used coal bunkers as a secondary defense. It was determined that "roughly speaking, 2 feet of coal is equivalent to one inch of iron." (Browne 341).

Fuzing

General Design Issues. The principal problem in designing a shell was controlling when it exploded. You didn't want it to explode when it was accidentally dropped, or in the gun barrel, or on a mere ricochet, but only when it struck the actual target. If you were attacking an armored target, results would be better if the explosion were delayed until the projectile penetrated the armor.

In modern warfare, fuzes are manufactured in enormous quantities. If a fuze design requires tolerances which are high by then-current standards, the defect rate may be high. Even in the early 1900s, it was desirable that tolerances not be stricter than 0.01 inches. (Young 506ff). Also, one must consider the number and size of elements, and how they are to be fabricated, e.g., a complex shape might need to be machined rather than cast. If the fuze is drastically different from those made in the past, then you might need to make many new gauges, tools and machines in order to make it in volume.

Safety in manufacturing is even more important than safety in use (think about the quantity of explosive stored in a munitions factory). Can a part be misplaced or reversed, and if so, what is the effect? How much handling, especially of a sensitive material like fulminate, is necessary? Is the charge subject to deterioration with age?

If the fuze is replacing an older fuze, will it fit the old fuze hole? If not, the projectile must also be reworked or replaced. Does the fuze impair the aerodynamic properties of the projectile?

I expect that the knowledge of artillery fuzes in Grantville will be limited; even books on artillery of a particular war (e.g., Hazlett) tend to slight the issue. ACW reenactors may have knowledge of the fuzes used in the land artillery; for WW II on, there may be veterans who served in the artillery.

Time fuzes. Until the mid-nineteenth century, only time fuzes were used, and the original time fuze was a slow match or port fire placed in the fuze hole of the shell. It was cut to burn for 14–20 seconds. (Marshall 19).

One method of igniting the fuze is described in a 1561 text. The shell was placed in a sack containing a priming compound, with the fuze hole facing the muzzle. When the mortar was fired, the burning charge would ignite the compound which in turn would ignite the fuze. That was the theory, but it didn't always work. So another approach was to put the shell in with the fuze hole facing the breech. No problem lighting the fuze, but the fuze might be driven into shell and explode right in the barrel. Not good for artillery crew morale. (Peterson 27).

In the technique known as "firing at two strokes" or "double firing," the fuze faced the muzzle, and the gunner first lit the shell fuze and then set off the cannon. (64). If the cannon misfired, the crew would need to put out the bomb fuze very quickly if they didn't want to earn a Darwin Award. Peterson says that the method didn't come into general use until 1650, while Lacombe (231) and Tunis (90) says that it was the dominant method until then.

Come the eighteenth century, and someone discovered, perhaps by accident, that the flash could ignite the fuze even with the fuze facing the muzzle end. That, in turn, meant that it was possible to fire a shell from a long-muzzled smoothbore.

Improvement in fuzes became a matter of urgency as a result of the development of the rifled musket; the infantry could hit artillery outside the range of canister fire. So, survival of field artillery depended on the development of a time fuze accurate at long range so the shrapnel burst would be at the right position (50–130 yards in front, 15–20 feet above) relative to advancing infantry. (McCaul 46,78).

Time fuzes are less important for the navy, but given that OTL seventeenth- through nineteenth-century naval warfare relies heavily on boarding actions, the ability to decimate the enemy crew—or at least keep them from handling guns and sails—at a long distance could come in handy. And one can also imagine naval bombardment of troops marching on coastal roads, and marines using mortars in cutting-out attacks or assaults on batteries. Time fuzes also may come in handy for smoke and illumination rounds.

The ACW wooden fuze had a hollow, fine-grained hardwood (beech, ash) fuze body filled with a hand- or screw press-compacted fuze composition, with uncompacted gunpowder as a primer. The setback forces exerted by firing a heavy gun could throw out the fuze or cause the filler to break the wood, hence the wooden fuze was only used in mortar projectiles. The wooden fuze had the advantage that it could be cut on the spot to just the right length to achieve a desired flight time-to-burst. The paper fuze was also used with mortars; the paper case was a truncated cone and was filled with the burning composition.

In naval use, wood fuzes swelled, so they no longer fit in the fuze hole, and paper fuzes deteriorated once they got wet. (McCaul 64). This led to the adoption of the Navy (Alger) Water Cap (Seacoast) Fuze (70ff) in time for the Mexican War. A cylindrical paper fuze was placed inside a brass fuze case just before loading the piece. The opening was closed with a threaded metal "water cap" having three or four holes, these communicated, through a zigzag mealed powder train in the cap, with the paper fuze. This effectively waterproofed the fuze. Before Alger's death (1856), he added a lead safety knob; this was broken off by setback forces. The top of the water cap had a recess that was filled with primer, and this was covered with a lead disk until the fuze was ready for use. The fuze was precut for 5, 10 or 15 seconds and the disk was marked to indicate which. The Alger fuze was used by both the navy and the army and was still in use in 1880. (McCaul 76).

[image: fuze detonator]The Bormann fuze was perhaps the preeminent time fuze. The fuze composition was completely sealed in a soft metal case. To prepare the fuze for use, holes were punched into the tin sheet at the base to allow communication with the bursting charge. The fuze was screwed into the projectile and a hole was punched into the top of the fuse at a location that determined the fuze time. This hole communicated with a horizontal, curved channel filled with powder. When the gun was fired, the flame would enter the hole and the powder would burn in both directions. (McCaul 82ff; Kinard 186). While the Bormann fuze was safe and reliable, the maximum burn time was typically five seconds, limiting its range to 1,300 yards with a 12-pound field gun (McCaul 85).

The smaller the projectile, the smaller the fuze it could accommodate, and thus the more difficult it was to provide a long enough powder track to achieve the desired time-to-burst. Moreover, in borderline cases, the fuse spoiled the aerodynamic shape of the projectile. (McCaul 107).

Unfortunately, flame ignition didn't adapt well to rifled artillery. The reduced windage made it more difficult to ignite the fuze. This lead to the development of concussion-time fuzes; the "concussion" (force of firing) ignited an otherwise conventional time fuse. The only concussion-time fuze used in ACW was Tice's; "the setback forces would break the supports holding a spring in place"; the relaxation of the spring would expose a cotton-buffered fulminate-filled glass vial to loose shot; these would break the vial and the fulminate would flash ignite the powder in the fuze. (McCaul 90ff). Some fuzes (Shenkl and Sawyer Combination) combined a concussion-time mechanism with a percussion mechanism, in parallel, so there were two independent modes by which the shell might explode.

Time fuzes didn't always burn consistently, and consequently there was interest in achieving greater precision by a clockwork timing mechanism. Clockwork fuzes worked well enough for "enhanced" fireships carrying explosives; Federico Gianibelli's "hellburner," a ship-size shrapnel device, was successfully deployed against the Spanish siege troops at Antwerp in 1585. (Gurstelle 104ff). However, fancier engineering was necessary for clockwork to keep ticking as it flew along a ballistic trajectory. The first successful clockwork shell fuzes appeared just before WW I. The source of power for mechanical timers is likely to be either the spinning projectile's rotational kinetic energy or the potential elastic energy stored in a spring. (NAVORD 3E6).

In 1926, Rhulemann was working on electric time fuzes for artillery shells; the fuze would be triggered at the time of firing and the delay circuit would set off the charge at the appropriate time. This development "lagged," and Rhulemann switched to developing an electrical time fuze for a bomb. That was successful, and the Luftwaffe adopted his design in 1937. The fuze had a big charge on a storage condenser and a small charge on a firing condenser. When the bomb was dropped, a circuit closed so that the former could charge the latter. The firing condenser was connected to a vacuum tube. When the voltage across this firing tube was high enough, the firing condenser discharged through the tube and detonated the charge. (WRG).

The transistor was invented in 1947; transistors became available in production quantities in 1955; the first fully transitorized artillery fuze (M514A1E1, M728) was a proximity fuze (Arora).

If you haven't developed proximity fuzes, and you are firing at a small fast target (torpedo boat, aircraft), the chance of a direct hit is not good, and you must either lay down a heavy volume of fire or use time fuzes (or both). (Smith 53). If the fuze detonated at a fixed time from when it was set, as opposed to when the gun was fired, you would need to maintain a uniform rate of AA fire, or the shells would explode at the wrong range or altitude. (Okun).

Percussion fuzes are triggered, directly or indirectly, by the impact of the shell with a solid object (hopefully the target). The discovery (1799) of mercury fulminate (a very sensitive explosive) made them possible, but it took a half-century more to develop the percussion fuze. The fulminate primer (later replaced by potassium chlorate) might be used to set off the shell's bursting charge directly, or (particularly after the introduction of explosives more powerful than black powder) there might be an intermediate train of lesser "booster" charges.

The earliest booster charges were essentially just smaller amounts of the same explosive used as the main charge, but compressed. The booster series then worked as a delay element.

Later, it was thought safer to use a small amount of a sensitive explosive to set off a larger amount of an less sensitive one. That worked fine in a common shell, when black powder or (better) picric acid booster was used to set off TNT or Dunnite (Explosive D, ammonium picrate). However, in an armor-piercing shell, the booster had to be small and there were a lot of duds because the TNT or Dunnite wasn't sensitive enough. This mismatch of booster to main charge was overcome by introducing a new, much more sensitive booster: tetryl (2,4,6-trinitrophenylmethylnitramine). (Okun). Tetryl, in turn, has been replaced by RDX, which is in canon.

Impact could either throw a non-explosive "hammer" against an "anvil" bearing a sensitive explosive, or vice versa. Setting off an armed fuze by impact may seem trivial, but sometimes projectiles failed to strike point-first. If the fuze were designed so a glancing blow would result in detonation, then it might also be triggered by a ricochet.

Percussion fuzes may be located in the base or the nose of the shell. Both common and high explosive shells are usually equipped with nose fuzes. Base fuzes were necessary for armor-piercing projectiles; a fuse hole in front would unduly weaken the shell. (Smith 34). On the other hand, the base fuse had to be protected from the propulsion gases, and hence it wasn't easy to swap or adjust on short notice.

We may classify percussion fuzes depending on how they are armed: (1) by impact with the target (always a nose fuze), (2) by the shock (setback force) of discharge, (3) by the rotation of the shell in flight, and (4) by the gas pressure of discharge (always a base fuze).

The direct impact type minimizes the time interval from impact to detonation. Typically, a protruding plunger would be forced back, as on the German 1916 SQ (super quick) fuze. (Obviously, you would not want to use this kind of fuze with a muzzleloader. Yet Rollins, USP 34,268, 1862, proposed that this would be fine if a "hollow or concave rammer" were used.)

Many early percussion fuzes relied on the setback forces created by the linear acceleration of the projectile in the bore to arm the fuze.

In the Baltic War, the USE ironclads used a fuze described as follows: "an iron ball, coated in an incendiary compound and supported by a thin wire that was sheared off by the sudden acceleration when it was fired. When it struck, the released ball flew forward in the cylindrical fuse's firing chamber, against still more incendiary compound, and the resultant flash detonated the shell." (TBW, Chap. 38). It's plain from the description that this is a Pettman fuze.

EB11/Ammunition, which is presumably Simpson's design inspiration, characterized the original Pettman fuze as the first practical percussion fuze, and describes it as one "in which a roughened ball covered with detonating composition was released by the discharge of the gun," and, on impact, "struck against the interior walls of the fuze."

Barlow (19) provides more details (not available in Grantville). When the gun is discharged, a lead cup is crushed, and the ball is forced back. Various plugs prevented it from rebounding or touching the sides. It is disengaged by the motion of the shell and when the target is struck, the ball hits the wall of the housing and explodes. To prevent detonation on graze, the ball can be covered with two thin copper hemispheres.

The Pettman fuze was tested in 1860: 0/20 premature bursts; 1/20 duds. (HMS Experiment 41). The British adopted it for land (1861) and sea (1862) service. The Pettman fuse was originally developed for use in spherical shells, which of course had the particular problem that you had no control over what part of the shell hit the target.

A modified version was found to also work with rifled shells (Experiment 46) and adopted (1866). However, 1877 American tests in rifled guns reported frequent failures to explode, and it was deemed inferior to, among others, the Schenkl and Hotchkiss percussion fuses. (Ordnance).

What's curious about the USE usage is that its Pettman fuze was base-mounted, which is not normal for a common shell. As Young notes, base fuzes must be protected from the powder gases by a plate, and therefore cannot be changed or set (if they have variable functions) easily.

The original US percussion fuze was the so-called "West Point style"; it was tested but not used in combat. The fuze had minimal safety features (the percussion cap-bearing slider was held in place only by friction) but the fuze was not placed into the fuze hole of the projectile until just before loading the latter into the gun. (McCaul 87ff).

In ACW, the leading percussion fuze was probably Shenkl's. This was a double action device: firing the cannon created setback forces that broke a side-mounted safety screw and freed a slider; impact created forces that caused the percussion cap-bearing slider to strike the opposing surface (anvil) and cause a flash. The anvil was flat on one side, concave on the other. In storage and transport, the anvil was screwed concave side-in and thus avoided accidental explosion even if the screw broke prematurely. (McCaul 173ff). The main problem was training-related; the men would occasionally forget to reverse the anvil.

Parrott also developed a percussion fuze, but I figure that anyone knowledgeable enough to recreate its design would also know that it was found to be problematic from a safety standpoint. (see McCaul 179ff).

It's been suggested that the "Hotchkiss fuze" would work for a great variety of shells. It should be noted that a whole series of percussion fuzes, developed over several decades, bear Hotchkiss' name. Several different Hotchkiss nose fuses were used in ACW (Hotchkiss USP 35,611, 1862; USP 37,756, 1863). In one ACW design, setback forces moved the slider rearward, "forcing the safety plug out the fuze body and releasing the safety wire," and opening up a channel of communication between the percussion cap and the bursting charge. (McCaul 182). Lead on the base of the slider was used to inhibit rebound. (187). (The Hotchkiss Combination Fuze was essentially the combination in parallel of a 14-second Bormann fuze with this Hotchkiss Percussion Fuze.)

The version of the Hotchkiss nose fuze used in, say, the Hotchkiss rotating cannon (of the 1870s and thereafter) differed from the ACW version in only minor respects, e.g., it had two safety wires instead of one, and the anvil was given a projecting point to detonate the fulminate on the slider. (199ff; Hotchkiss USP 190,861, 1877).

Another post-ACW development was the Hotchkiss base fuze. This had a firing pin standing up from the base of the fuze, but shielded by an annular slider with a frontal concavity whose lip was higher than the firing pin. On concussion, setback forced the slider backward, exposing the firing pin. The slider had an outer body made of brass and an inner body made of lead; the lead would engage the roughened surface at the base of the firing pin. Upon impact, the slider would carry the firing pin forward with it, striking a fulminate-bearing anvil. (McCaul 200ff). This fuse was abandoned in 1894 as a result of a fatal accident in Chicago. The problem was that during transport, the plunger would creep rearward, arming the fuze. (Hawkins 163). While the Hotchkiss Base Fuze is not shown in EB11, it did make the 1922 Supplement.

EB11 mentioned the possibility of arming the fuse by virtue of the shell's rotation rather than setback upon firing. Those intrigued by this possibility will have to figure out how this is to be accomplished, but one approach in fact taken OTL was to equip the fuse with spring-loaded side stops that hold the slider in place longitudinally. When the shell spins, the side stops are retracted as a result of centrifugal force and the slider is freed.

This centrifugal arming definitely results, if implemented properly, in a safer fuse. Dropping a shell could conceivably result in a sufficient setback force to arm the older kind of percussion fuse, but "under no circumstances could a shell be accidentally rotated over 2000 rpm." (Smith 37). Of course, centrifugal arming isn't practical until we are using rifled guns.

While centrifugal force can thus be advantageous, it can also interfere with the operation of, say, a clockwork time fuze. (Young 499).

The only base fuze described by EB11 is the British one. The combustion gases push in a pressure plate at the base of the fuze, and it carries a spindle forward with it. This action unlocks, in an unexplained manner, a "centrifugal bolt," which is "withdrawn by the rotation of the shell," thus arming the fuze. On impact, a needle pellet strikes the detonating cap. (More particulars, Woolwich 166ff).

****

The ACW Union Navy disliked percussion fuzes because they didn't allow the shell time to penetrate the enemy hull, and therefore used them only for shore bombardment. (McCaul 64).

With the usual percussion fuzes, there was a slight time interval between impact and detonation, as it took perhaps 0.003 seconds (Okun) for inertial forces to slam the slider into the primer. If that was wasn't enough delay to permit the projectile to penetrate an armored target, then you need delayed action.

In general, in a delayed action percussion fuze, the impact ignites a primer that in turn ignites a relatively slow burning train of pressed black powder or some other delay composition. When the train is burnt through, it ignites a larger, faster acting detonator charge. The length of the train and the characteristic burn rate of the composition determine the maximum delay. As with an ordinary time fuse, the delayed action percussion fuse may have several settings, each determining a different ignition starting point within the train.

Various additives can speed up (high energy density fuels, oxidizers) or slow down (inert materials like chalk) the burn of a powder train, and small particles tend to burn faster.

While I have found reports of late-nineteenth-century experiments with delayed action nose fuses (Baylay 9), I believe that in WW II the naval delay fuses were base fuses. The base position gave the fuse more protection, so the delay mechanism had time to do its job. (Garzke 501).

One clever (perhaps overly so) design was the Merriam base percussion fuze. Bore gases pressed on pistons, which pushed aside the safety clips, freeing a large ball. On impact, the ball was thrown forward, driving a small ball against a fulminate percussion cap. This in turn ignited a compressed powder ring. However, the impact also threw forward a valve that pressed against the ring and also closed the openings by which the ring communicated with the detonator. Since this valve had a shorter distance to travel, it reached its destination first.

Now, here's the juicy part: as long as the projectile was forcing its way through the armor, the valve would be closed and the ring would burn just at its edge. But when it came to a stop, or passed into open space beyond the armor, the valve would move back, the face of the ring would ignite, and that in turn would set off the detonator. Nifty, huh? You didn't need to set the delay to allow for a particular armor thickness, the fuze adjusted automatically to circumstance. (Bruff 340; Smith 36; Merriam USP 475,786). In preliminary experiments with plank targets, the fuze worked as desired. (Merriam 63). However, it appeared to have disappeared into oblivion. the Chief of Ordinance, reporting on trials at Sandy Hook, observed a "distinct difference in the time of bursts with and without the delay," but noted that even with the delay mechanism cut out "a sensible time was required to produce an explosion." (Heath).

Lindsay, USP 2,837,999 (1958) proposed that when the shell was impeded, a detonating ball was directed down a spiral passage of decreasing pitch. I have found no evidence this base fuze was ever tested, let alone used.

A more typical delay element was the one proposed by Dunn; this was a hollow tube arranged so that a length of compressed mealed powder had to be burned before it set off rifle powder, providing a delay of up to 0.02 seconds. (Smith 39).

One design problem was that for armor piercing shells, the larger the fuze, the more the shell was weakened, reducing penetration. (Smith 41).

In the early 1900s, the goal was to reliably achieve 40–50 foot penetration (obviously that's not just armor); it took over a decade to arrive at a practical design, Nichols' 1928 VD7F variable delay fuze. (Carlisle 74).Unfortunately I have not been able to learn any design details.

The WW II USN Mark 23 base detonating fuze had a spring that was cocked by the deceleration of the shell, and pushed forward the firing pin when the projectile came to a halt. (Okun).

German Navy WW II fuzes could be set for 0.015 or 0.035 second delay. (Okun). The best known American artillery fuze of WW II (M48 series) had a 0.05 or 0.15 second delay element. (Smith 49). The Japanese had the type 91 "diving shell" which, since it was intended to travel underwater, had a base fuze with a delay of 0.4 seconds. (Lundgren 10, 14).

Proximity fuzes may also be of interest for some modes of warfare, but they weren't developed until WW II, and they require significant technological advances to implement.

Radar proximity fuzes for AA shells, requiring several vacuum tubes, had to fit into a rather small package—they were half the size of a pint milk bottle (NAVORD 3E8)—and survive the acceleration in the barrel (20,000 Gs). (microworks.net).

The most common sort is based on putting a transmitter into the projectile and using the shell as an antenna. If the enemy reflected the radio waves (that would require a metal hull), that would create a detectable and distance-dependent interference pattern. This was filtered and amplified, and when the signal was strong enough (at 75–100 foot range), it triggered a thyratron which fired off a primer by passing a current through a resistance wire. The nose cone had to be non-metallic, so radio waves could pass through it.

Of course, the electronics need a source of power. For example, setback forces break a vial of electrolyte, which fills and activates a battery.

With the old time-fuzed AA shells, it took an average of 2,000 rounds to bring down a plane; with the VT (variable time, a deliberately misleading name) proximity fuze, 500. (microworks.net).

It's worth noting that it took seven months to progress from the first working shell (June 1941) to the first batch with over 50% reliability (January 1942), And it was still not until January 1943 that it was first used in combat. (Id.) That's lightning speed for introduction of new military technology.

It's also amusing to note that the Germans captured 20,000 proximity-fuzed shells at the Battle of the Bulge but didn't appreciate their significance because their engineers told them that proximity fuzing was impossible—the acceleration of the projectile would destroy, they thought, the necessary vacuum tubes. (Salisbury).

Radio-mediated proximity fuzes may be jammed with a variable frequency transmitter tuned to the beat frequency (between the emitted and reflected waves) sensed by the proximity fuze. (Id.).

Altitude fuzes might be available for shells sooner. These would sense air pressure (i.e., they are really barometers) and thus altitude; that would facilitate placing an air burst above the enemy. Jesse's Belle has an altimeter. (Flint, 1633, Chapter 11). Because of the motions of the projectile, a fuze barometer would have to be of the aneroid type. Note that the fuze would have to be calibrated to that day's weather conditions.

Photoelectric. Another kind of aerial proximity fuze detects the reduction in light as a result of the sensor being shaded by the target. This wouldn't work at night, of course, and it could trigger if the sun moved in and out of the field of view, but it wasn't vulnerable to jamming. These photoelectic fuzes were also used in WW II.

Magnetic. In WW II, there were torpedoes with magnetic proximity fuzes that sensed the magnetic field around a vessel with a metal hull. Unfortunately, the torpedo's speed made it difficult for magnetic fuzes to respond quickly enough, and countermeasures (degaussing, towed magnetic decoys) led to their withdrawal by 1942. (Zabecki 1123).

Acoustic. Yet another option was to detect sounds made by the enemy's engines (taking precautions so that the fuze isn't triggered by the sound of the firing ship's engines or by internal noise of the torpedo, or by swimming fish or sea mammals.)

Obviously, that wouldn't be helpful against a sailing ship target, although the latter might be too low value to waste a torpedo on. To detect a sailing ship, or an enemy whose engines are off, the fuze would have to have active sonar.

Hydrostatic. These detect the slowly fluctuating pressure wave from a ship and must distinguish it from ordinary water waves. They are useful in bottom mines but not torpedoes.

Fuzes for depth bombs sense steady state hydrostatic pressure. The water would press against a diaphragm and, when the pressure was great enough, it would overcome a resistance and actuate the charge.

A moisture fuze was developed by Zalinski (1887). His dynamite shell had holes covered with flaps; water would enter by these holes and complete an electrical circuit. (Hamilton).

Underwater explosions

I do not think that torpedoes will come into common use until enemy ironclads become a significant threat. Against wooden ships, shells do plenty of damage, and they are much cheaper—not just in terms of cost, but also displacement volume—than torpedoes.

However, explosive shells are not very effective against ironclads, and it's likely to take a fair number of hits with armor-piercing shells to put an ironclad out of action. In contrast, a single torpedo can kill an armored warship, by striking it where it's weakest—underwater.

In fact, in 1891, a single Whitehead torpedo hit was sufficient to sink the Chilean navy ironclad Blanco Encalada within a few minutes. This torpedo probably had a 60-pound guncotton warhead.

****

All else being equal, an underwater explosion is likely to cause more damage than a surface one. This can be seen by comparing the above- and below-waterline damage to USS Cole.

[image: underwater explosion]Underwater explosions have a multitude of nasty effects. (Webster; Kail; SEH). When an explosion occurs underwater, a shock wave radiates outward, mostly at the speed of sound in water (5000 fps), and carrying about 53–60% of the energy. Some of this energy is lost as the wave moves through the water. The peak pressure at a nearby ship hull of this wave front is roughly proportional to the cube root of the weight of the charge, and inversely proportional to the slant distance between the charge and the hull.

Besides striking the ship, the shock wave also hits the sea surface and bottom, and is partially reflected. The reflected waves may also strike the ship, with a strength dependent on the depths of the explosion and the bottom, creating a pressure load. Depending on the shape of the bottom, the bottom-reflected wave may be focused or spread out.

Interference occurs between the direct and the surface-reflected wave, causing cavitation—a cavity in the water. The cavitation region will close, creating a new pressure wave (cavitation pulse) and consequent "reloading." Usually, reloading is insignificant if the charge is at a range greater than twice the charge depth.

The explosion also forms a highly compressed, superheated gas bubble, carrying about 40–47% of the released energy. This bubble expands (more slowly than the initial shock wave or the reloading), inertia carrying it beyond the point at which the internal pressure equals the water pressure. The water then forces it to contract. The bubble goes though a series of oscillations of declining amplitude. At the end of the first contraction, 84% of the energy of the explosion has been spent. At the end of the second, 92%. The peak pressure from the first "bubble pulse" is 10–15% that of the shock wave, but it is of much longer duration. Variation in pressure results in variation in the vertical velocity of the ship's girder along its length, straining it and perhaps even breaking the back of the ship. If the frequency of the ship's response to the shock wave and bubble pulses matches the resonant frequency, hull girder vibrations build up ("whipping"), making failure more likely.

The gas bubble is buoyant and thus rises toward the surface; and it also will tend to migrate toward the ship. If it collapses against the ship, it forms a high speed jet of water (this is the result of the water at the bottom moving faster, because of pressure difference, than that at the sides or top of the bubble). This jet can puncture the hull, or catapult the ship upward ("kickoff") and of course the ship ultimately slams back down. Because of these effects, an "underbottom" explosion is, all else being equal, more dangerous.

The various shocks not only stress the hull, they may result in the flight of inadequately secured equipment and in shock damage to secured equipment. And naturally the rupture of the ship hull creates shrapnel that can do damage.

It should be evident from the foregoing recital of potential woes why there was interest in inflicting underwater explosions on the enemy, whether by torpedoes, mines or "diving shells."

****

Unless the divers who planted the limpet mines during the Baltic War had pre-RoF experience with underwater explosives work (for the military or for salvage), it's unlikely that anyone in Grantville will have formulae for predicting the shock wave pressure, let alone the damage.

However, an author of a naval yarn might appreciate some guidance. The Navy Salvage Engineer's Handbook (SEH) defines a damage factor as the square root of the weight (W) of charge in pounds, TNT equivalent, divided by the slant range (R) in feet between the charge and the hull. if you plot this damage factor (W0.5/R) against the ratio of the charge depth to the slant range (D/R), the required damage factor for a given level of damage is constant up to a D/R of slightly more than 0.5, then declines asymptotically to half (or a bit less) of the original value. At the low D/R end, a damage factor of 0.3 causes light damage (0.5–1" deflection) to 1/2" plate and moderate damage (1–2" permanent deflection) to 1/4" plate. One of 0.54 causes moderate damage to 3/4"plate.

Early torpedoes carried small explosive loads, and SEH gives a special formula for charges under 10 pounds, that gives the weight of charge (pounds TNT) to rupture a plate:

6,800,000 * SIGMA * t3

1-Z/(1-Z2)0.5

where SIGMA is the plating yield strength (psi); t, plating thickness (inches), and

Z=2R/l,

where R is slant range (inches!) and l, stiffener spacing (inches).

The damage factor should also depend on the angle of incidence THETA to the hull, which suggests multiplying it by cosine THETA, but even for glancing blows there is some effect on the ship so for greater accuracy one would have to use a more complex function in which the weight given to the cosine was determined by experiment on a model.

The US Hydrographic Office reported that the explosion of 300 pounds TNT would almost certainly cause pressure hull rupture and therefore presumed lethal damage when the center of detonation is within 25 feet of the pressure hull of a U.S light-hulled submarine (SS284 and previous)." At 25–50 feet, there would still be permanent hull deformation and serious machinery damage. I believe that SS284 had a 7/8th inch thick medium steel hull. (USHO; submarineresearch.com).

The peak pressure from the shock wave is proportional to (W0.33/R) 1.13, except at very close range; the damage factor is considered proportional to the energy density of the wave.

What our underwater explosions are attempting to destroy are likely to be more like a nineteenth-century ironclad than a twentieth-century warship. Consequently, Bucknill's 1889 formula might be more appropriate. Bucknill first calculates the mean pressure (psi) exerted on the target as

9*W*(1+25/R2)*Q/R.

According to Bucknill, a pressure of 12,000 psi is sufficient to "give a fatal blow to a modern ironclad."

W is the actual charge weight multiplied by the TNT equivalency of the explosive. Bucknill gives 0.25 for gunpowder and SEH gives 0.55. Other TNT equivalencies are ammonium nitrate (0.42), C-4 (1.26), RDX (1.60), and tetyl (1.25).

Q is an adjustment for the angle BETA (degrees) of the charge-target line from the horizontal

(1+ (BETA/90)*(e/100),

where "e" is specific to a particular explosive and is 20 for dynamite and 35 for gunpowder. Q is one if the charge and target are at the same depth.

So far, we have been looking at non-contact explosions. For contact explosions, a traditional formula (Keil 1956) for hull plate rupture is that the explosion from a charge of TNT equivalent weight W (kg) will make a hole of radius R (m) in plate of thickness t (m), if the weight exceeds the critical value 2.72*t, and the radius is then 0.0704 times the square root of W/t. (Rajendran).

A contact explosion is mostly likely to be against the side of the ship, so you don't gain the advantages of an underbottom explosion. Setting the latter aside, which is more damaging, contact or proximity explosion?

The amplitude of the shock wave should decrease with standoff distance, which suggests that a contact explosion is worse. However, I have seen it argued that the closer the explosion, the less the hull area affected, and what you want is the distance at which the pressure at which the hull fails is exerted over the largest possible area.

****

The explosive charges for a torpedo were perhaps ten times those for an armor piercing shell, so torpedoes were more worrisome.

The best torpedo defense was to shoot down the torpedo with a rapid-firing gun before it came into blast radius. That failing, a layered protection, with thin flexible membraness dividing the protective area into "concentric" compartments, worked better than simple armor—the latter would have been prohibitively heavy, and rigid armor transmits the shock.

An air-filled compartment would allow the gas to expand freely, reducing the overpressure, but wouldn't stop fragments. A liquid-filled compartment was less helpful for reducing overpressure, but more so for retarding fragments; the liquid could be fuel or seawater. (Czarnecki).

Air-Defense

We have seen ad hoc anti-aircraft fire in canon already. When Hans puts the Belle I on an attack run against the Christiania, Captain Vadgaard realized that there was "no way he could possibly elevate Christiania's guns high enough to engage a flying target," and consequently must rely on musket fire. Helped no doubt by Hans' decision to launch his rockets at "point blank range," musket balls do hit both Hans and his plane. (Flint, 1633, chapter 47). Another time was when the ducal fortress in Munich fired all of its cannon, double charged and loaded with canister, at the Monster. "The cannons missed entirely; no single bit of shot from those guns came within a hundred yards of the plane. They were much lower and closer to the cannons than they should have been, and the Monster was a big, slow-moving plane. Still, it wasn't close enough or slow-moving enough—or, most especially—low enough, to be hit by cannon fire. "

For defense against airships and aircraft, a ship will need guns that can be elevated to a high angle, whose bearing and elevation can be adjusted rapidly, and which have a high muzzle velocity and rate of fire.

While air resistance has a much greater influence on the movement of a projectile than does gravity, the vertical range of a gun is likely to be only two-thirds to three-quarters of its horizontal range. (Rinker 282). Moreover, wind strength increases with height, so wind deflection is going to be more of a problem.

Tracer rounds may be useful for judging whether the shots are going where they should. These have an incendiary filler in the base; this is ignited when the round is fired. (Rinker 203).

Shells, of course, have an advantage over solid shot, in that you don't have to hit the aircraft directly, as long as the burst is close enough so that fragments strike it. But then the problem, if you don't have a proximity fuze, is timing the burst. There was a period in which AA shells used mechanical time fuzes and AA gunners practiced to achieve a fixed rate of fire consistent with the preset for the delay from setting the fuze and firing the gun. (Okun).

Computers

Computers are desirable both for compiling ballistics tables and, ultimately, for gunfire control (see part 3). There are a fair number of digital electronic computers in Grantville and those will certainly be put to the first task.

For fire control use, the computer would have to be taken on shipboard and supplied with power, either by battery or by direct power generation. That's possible, but I doubt that its owner will want to risk it in battle. Instead, it's likely that the first NTL-made fire control computers will be either analog mechanical or digital fluidic computers. Knowledge of fluidics concepts has percolated out of Grantville by August 1634, see Carrico, "Adagio" (Grantville Gazette 27) and by August 1635 fluidics components are being manufactured in Venice, see Flint, 1635: Eastern Front, Chap. 17. For more background, see Boatright, "The Aqualator" (Grantville Gazette 30).

If the computing elements can be miniaturized sufficiently, computers are also useful for guidance systems for missiles and torpedoes (part 4), and for certain sophisticated fuzes (this part). Fluidic circuits were developed in the eighties for roll rate control of cannon-launched missiles. (Joyce 17).

It has also been proposed that a fluidic device can be used as a generator, ingesting ram air and converting pneumatic energy into electrical energy. Thus, a fuze employing this device would be armed only when the projectile was in flight. (16).

Naval Armament Timeline

Constructing a timeline for naval armament development isn't easy. We have the following considerations.

Knowhow limitations. There are no replicas of naval guns in RoF Grantville. Hence, we must figure out how to make them on the basis of the maddeningly cryptic references in Grantville literature (likely to say more about what a weapon did than how to make it, and in any event to be skimpy on details), the recollections of those who served in the US military or in reenactments, and the general expertise of Grantville's scientists and engineers. There is a lot that we will have to figure out the hard way, and a small corps of individuals, initially, with the necessary training. Putting them on one project will slight another.

Technological limitations. Some innovations are practical only when an enabling technology, such as steam power or advanced metallurgy, is in place.

Economic limitations. Even when we know how to make something, there may be trouble finding the resources, buying them, and transporting them to where we need them. Steel is one bottleneck that's been discussed in canon (the railroads were denied salvaged rail that was needed to build the ironclads), but there will certainly be others. Capital is also probably limited. Again, no nation can expedite every possible project simultaneously.

Additionally, it's easier to replace projectiles than big guns, and easier to replace big guns than warships.

Social limitations. People are resistant to change and some naval innovations took decades to be fully accepted. In some cases, education is needed to lay the groundwork; you can't expect mathematical illiterates to use trigonometry to estimate ranges.

Military necessity. There's no need for armor-piercing projectiles until the likely foe has armored ships. If your ships can safely close to short range and have the advantage there, there's no need for improving the accuracy of long range fire.

Because of all these considerations, I have only attempted a rough categorization of innovations as being in canon, or available in the near, middle or far future. This article does not establish canon, so feel free to depart from the proposed timeline, but also be prepared to justify what you propose.

I tend to think of "near future" as the mid-1630s, "middle" as the late 1630s, and "far" as 1640s or later. But again, I was deliberately vague. For most innovations, expect them to be initially available in limited quantities and in a crude form with "kinks," and only move to a mass produced, perfected form over a period of 5–20 years. A "late" innovation might come sooner if someone gave it high enough priority. On the other hand, we can't make everything a "Manhattan Project."

The "weird tech" category is for innovations that were only in very limited use in the old time line and might not work as hoped.
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*Usually as of Baltic War (fought in 1634, USE construction began in late 1633).

**gyro turn indicator in canon Feb. 1635

UTC up-time construction (up-time material in short supply used to build limited number)

NC new construction

Conclusion

At long last, this survey of naval armament and armor—covering both the "state of the art" as of the Ring of Fire, and the lessons to be learned from the "old time line" future—is complete. Hopefully, it provides ample food for thought for those writing about naval battles in the 1632 universe.

My ballistics spreadsheet, bibliography, and some additional notes that didn't make it into the actual articles, will eventually be posted to the Gazette Extras section of www.1632.org.

****






Surprises

Written by Kristine Kathryn Rusch

For years, I’ve heard the younger generation of female sf writers complain that women are underrepresented in the sf field. Mostly, I’ve ignored those complaints because I found them astonishingly ignorant. Some of the most decorated sf writers of the past twenty years are women—Connie Willis, Nancy Kress, Lois McMaster Bujold, and yes, me. In fact, if I start listing the women who successfully publish in the sf genre, I’d use all of my allotted words for this column.

Some of the women who’ve complained about female underrepresentation are also women who said that my editing stint at The Magazine of Fantasy & Science Fiction did not count as important to the women in the field—even though I was the first (and so far only) female editor of that magazine—because I didn’t publish enough women. These same women often discount the other female editors in the field as well as not sufficiently supportive to other women or women’s issues. Apparently, there’s a quota that I (and the other female editors) were never told, and we didn’t hit them.

These comments—and several others—are why I always dismissed these complaints or argued with the complainants when they dared say stuff like this to me in public. I’m not polite about it; I find this attitude extremely insulting to the women who’ve made great strides in this field in the last 40 years.

So, imagine my surprise last month when I learned that this attitude has a tiny basis in fact. Not because women are being discriminated against in sf—we aren’t, not any more (haven’t been for more than fifty years)—but because of some changes in publishing in the last thirty years.

Until the early 1990s, science fiction book publishers published what I’ll call overview volumes, things like the annual Hugo Awards books edited by Isaac Asimov and Martin H. Greenberg. In addition, there were compilation volumes—anthologies that would look at the best of this or the most recent of that. 

As publishing changed, and anthologies became an anathema to most big publishers, these volumes disappeared. Specialty presses brought out a few volumes, but they had an agenda. They weren’t mass market paperbacks like so many of the overview volumes I read when I came into the field.

As I mentioned in my last column, I was looking for overview volumes of sf so that I could teach my sf class this fall. And I had no trouble finding books with the golden age of sf represented. But I couldn’t find anything that represented the vibrant sf scene that has existed since the mid-1980s. Stories I remember vividly, stories that won Hugos, stories that influenced other stories, aren’t collected at all.

Instead, a group of insular editors picked stories that were “literary” to represent the sf field, and usually, it was the same stories from the 1990s and early 2000s, stories that made little or no impact when they were published.

I’d complain that those stories were almost all by men—and they were—but that’s not the point. The point is that the great stories of the period, by men and by women, by whites and by people of color, stories that fandom and casual sf readers alike loved, have disappeared from the collective memory.

Stories by Mike Resnick as well as Connie Willis. Stories by Joe Haldeman and Nancy Kress. Butler, unless you find her short story collection—published by a mainstream publishing house, not an sf one.

As I compiled my list, I had the students read overview volumes from the distant past, and individual short stories by writers from 1990 and beyond. I let the students figure out how they wanted to purchase these stories—either in a collection or an anthology or (in the case of some stories) in standalone e-book. But most of these writers aren’t like Pat Murphy, who (fortunately) has put her classic Rachel in Love up for sale as a stand-alone e-book, or Mike Resnick who works hard at keeping his award-winners in print.

Most of these stories are vanishing in the mists of time.

So newcomers to the field, people who are told they should read what’s come before, see the same five stories representing the last twenty-five years, stories that had almost no impact on the field. These newcomers then take that information, those five stories, and place the wrong interpretation on the data.

These young sf writers believe that women don’t publish sf, that there are no cultures in sf except American or Northern European cultures, that sf is stuck in some homogenized 1950s past, when all of that is wrong.

I went on Facebook and asked folks to help me find volumes that would show how diverse sf was, and people who responded told me to get the Le Guin Norton anthology of sf—which came out 21 years ago, and is now out of print. That, most of them said, was the last great volume of representative sf.

I was getting upset when the Facebook commentary started, but I got angry when one of the book editors whose company published several of the recent overview volumes said that he and another book editor—who shall remain nameless—would get on this right away. These two had published several of the overview volumes with the deficiencies. They didn’t even see a problem until it became a Facebook discussion. They were the exact wrong people to solve the problem. I doubt they will anyway; by the end of the discussion, it looked like they were all talk and no action.

I have already started plans with another editor to rectify this situation. We’re going to do several overview volumes to cure this horrible misperception of the sf field. Sadly, our work can’t start for another year or two due to our commitments. But we’re going to do this.

And if someone else puts out a volume or two in the meantime —someone other than the two clueless wonders who suddenly got an idea of what they should have been doing all along—then that’s great. Because the more of these books the better.

I’m still shocked that nearly three decades of classic science fiction has disappeared from the public consciousness. But with some dedication and a bit of hard work, we’ll bring those wonderful stories back.

I promise.

****






Grandfather's Attic

Written by J. F. Keeping
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Amelie had a secret. Not the little stone she held concealed in her jacket pocket, nor the secret about her grandfather she had kept for years, but a brand new one.

She sat in the back seat of their car while they drove to visit Grandfather in the hospital. Dad complained about the traffic while Mum said things like, "It's okay, dear," and "Just let it go."

The stone was egg-shaped and painted into the semblance of a black and orange striped cat, curled up asleep. She had found it this morning, in the attic. That was the secret!

While poking around the back of her closet for her Sunday dress she had discovered a ladder leading up to a trapdoor. In her whole nine years, she had never noticed either a ladder or a trapdoor there, so she just had to investigate.

The attic was full of the most wonderful things—colorful glass statuettes, ornamental teacups, carved wooden pipes, little animals made of beads . . . all littered over tables and chests and cabinets that were themselves gorgeously adorned.

She had only had a few minutes to take it in before she heard her mother's voice calling. Amelie had not mentioned her discovery to her mother. She was afraid that if she told anyone about it, it would disappear. It would not be the first time something like that had happened.

Aunt Callie was waiting for them in the lobby, her colorful skirt rumpled, her long, long hair tied haphazardly behind her. "Thanks so much for coming," she said. "I can't see him like this alone."

Dad only grunted.

Amelie felt certain that the attic was connected to her grandfather. It was such a magical place and her grandfather, she knew, could work magic. Not lame stuff like card tricks, but real magic. Once he had been visiting while Amelie's friend Katie was over with her yappy little Pomeranian. Grandfather had caught Amelie's eye and made a closing motion with his fingers. The annoying little creature's mouth clamped shut and all it could do for the rest of the visit was whimper. Amelie had giggled and Grandfather's eyes had twinkled.

There was no twinkle in Grandfather's eyes today. He was sitting up in a big bed with bars around it, peering about vacantly. When he saw Aunt Callie he said, "Alice?" and she made a little choking sound.

A man stood by the bed, and Amelie could tell he was a doctor by his white coat. He glanced at Amelie and then spoke to her parents in a hushed voice.

"He's experiencing severe dementia. Does he have a history of mental illness?"

Dad snorted and Aunt Callie nodded.

Amelie made a mental note to look up "dementia" when she got home.

"If you could provide the name of his regular doctor," the doctor continued, "we'll have his records sent over. It could be Alzheimer's, but there's some tests we can run. . . ."

Dad was nodding. "See? I told you."

"Can we talk to him?" Aunt Callie asked the doctor.

The doctor shrugged. "You can try. I can't guarantee he'll be lucid."

"What does 'lucid' mean?" Amelie asked.

Mum shushed her.

Aunt Callie pulled a chair up to the bedside.

Grandfather started at the sharp sound.

"Dad, it's me Callie," she said gently.

Grandfather only peered into her face. "Alice? Is that you?" Then he noticed the doctor and sat bolt upright. "No!" he bellowed. "No more drugs!" He held up a shaking hand toward the doctor and contorted it into a weird gesture.

Amelie giggled and her mother shushed her again.

"Don't worry, Dad, everything's going to be fine," Aunt Callie said.

"Why do you say that?" Dad grumbled. "You know he doesn't understand you."

"Jack. . . ." Mum chided.

"What? This is just like all the other times. . . ."

"He collapsed in his apartment yesterday," the doctor interrupted. "A woman was with him."

The grownups exchanged glances. Amelie knew what they were thinking: The Other Woman. She didn't know who The Other Woman was, but she knew that the family didn't care for her.

While the adults were talking, Amelie walked over to her grandfather. He looked much older than she remembered. His curly hair was grey and unkempt. His face was pinched, like he was trying to recall something. And there was drool on his lip.

There was something else too, like cobwebs clinging to his head, almost too fine to see. Amelie reached up to brush them away. They went taut, stretched a little, and then slid through her fingers.

Grandfather looked at her then, like he had just woken out of a trance. His mouth moved, but no sound came out. Taking care that no one else would see, she slowly took the little stone out of her pocket and showed it to him. He looked at it and smiled.

Soon the visit was over. Mum wanted to go the mall while they were in town. When they were there, she bought Amelie a book with pictures of prehistoric animals. Amelie already knew the difference between the Paleozoic and Mesozoic Eras.

By the time they got home, she was tired and decided to leave off exploring the attic until tomorrow. But when she went to bed, she put the cat stone under her pillow for safekeeping.

****

In the middle of the night, Amelie was awoken by a child's voice: "Mummy, Daddy, I had a bad dream."

"I'll take care of it," she mumbled to the sleeping head beside her. But the voice wasn't hers.

She took the hand of the little boy in the tiger-striped pajamas and floated downstairs. The kitchen for some reason had shrunk to half its normal size. Undeterred, she lit the stove and put on the kettle and made white tea. The little boy sipped the warm, sweet drink contentedly until his eyes began to droop. Then she downed the rest of her beer and carried him gently back to his room where he curled up asleep like a cat.

****

"What a peculiar dream," Amelie said when she awoke the next morning, pleased at the opportunity to use the word "peculiar" in a sentence. She retrieved the cat stone from under her pillow and looked at it. Could it have had something to do with her dream? Dreams had always been terribly important in the storybooks that she had read.

It was Saturday, so she pondered this while she ate Rice Krispies and watched He-Man and Transformers—girl cartoons were so patronizing! She had been a different person in the dream. But who? Grandfather? How could she find out?

When the show was over she went to look for the photo albums. She perused them while she finished off her breakfast with an apple.

There! A little boy in the tiger-striped pajamas! She turned it over and read Jack Christmas '52. Jack was Dad's grown-up name.

If the little boy had been Dad, then that meant she had been Grandfather. Somehow the cat stone had placed one of Grandfather's memories in her mind while she slept. Did that mean all the ornaments in the attic contained memories?

Amelie padded upstairs to her room. After making sure no one was looking, she slipped into the closet and behind the hanging clothes. Yes, it was still there—the ladder made of planks nailed into the wall leading up to the trapdoor.

She climbed the ladder and undid the latch. On the other side of the trapdoor was a little room with inward-leaning walls, barely large enough for an adult to stand up in but quite cozy for Amelie. Lazy morning light slanted in through an octagonal stained-glass window. A large dreamcatcher turned gently overhead; in it were set tiny pieces of colored glass that sent beads of light wandering about the landscape of trinkets, ornaments, and mementos that filled the room.

They sat on decorated tables, boxes, and chests—too many of them to count. There was a small hand mirror, painted in the semblance of a fish, its tail the handle. There was a drinking bird. There were numerous figurines and statuettes, ornamental ashtrays, decorated mugs, cups, and saucers.

She opened a drawer to find it, too, crammed with toy soldiers and souvenir pens.

Were these all Grandfather's memories? Was that why he was sick? Had something emptied out his head and unloaded the contents here? Amelie imagined him in some sort of wizardly duel, like The Sword in the Stone.

She picked up a soapstone statuette of a man in shabby clothes, his hand held out for change, his features warped in a cartoonish frown. If these were Grandfather's memories, was there some way of getting them back into his head?

"Amy!" her mother's voice came up through the open trapdoor. "We're going out!"

Quickly Amelie scrambled down the ladder, shutting the trapdoor behind her. "Okay, Mum, thank you!" She had a feeling this wasn't something she wanted to involve adults in, at least until she had a better idea of what to do.

"Bye, dear!" said Mum.

It was too early to go back to bed and test her theory on another trinket. In the meantime, there were evil robots to defeat and alien worlds to explore. It was a fine sunny day, so Amelie went out to the parkette at the end of her street. Here could be found swings, a sandbox, and a few reasonably climbable trees. She liked to play there when other kids weren't around.

But today she found herself distracted from her intergalactic adventures. There were all these birds hopping about. In itself this was nothing unusual, but she could not escape the impression that they were watching her. They just hopped about, pretending to be busy, turning their empty little eyes toward her.

And there was something else about them. They were all different kinds, though still the sort that sat in trees and went tweet, tweet. But each one seemed to be carrying something in its mouth. It was not quite invisible—if you stared long enough you could catch a glimpse of a silver thread, impossibly thin, glimmering in the sunlight.

Amelie reached into her pocket and took out the cat-shaped stone. Holding it up to the light, she could see the faintest of glimmerings, stretching off into the distance. When she looked away again, she noticed the birds staring at her intently, and they were closer than before. Unnerved, she replaced the stone and hurried back to the house.

****

Grandfather's apartment had been broken into!

So Amelie overhead her mother telling Aunt Callie on the phone when she returned. When Mum and Dad had gone out earlier, they went to Grandfather's apartment to pick up some clothes and found the place ransacked. Amelie wished she had been there—she might have seen some clue. Did the burglary have something to do with what was going on with Grandfather and the attic? Did it have something to do with the birds? Amelie imagined a flock of colorful cartoon birds rummaging through Grandfather's closet.

She passed the evening perusing a book on songbirds. The house was full of books, although her parents never read any. It appeared that neither housebreaking nor carrying gossamer threads were part of their normal behavior. She was, however, able to determine that the group of birds she had seen included a Northern Cardinal, a White-Breasted Nuthatch, and several Blue Grosbeaks.

Amelie asked her mother to make her a cup of warm milk before bed. She sipped it while listening to Dad complain about how hard it was to unlock the old man's money and how they were going to have to pick up the pieces, again.

Then it was off to the attic to find another ornament. It was hard to tell in the dim light, but it seemed to her that not everything was in the same place she left it. For one thing, she bumped her knee on a table that most certainly was not there earlier. Amelie grabbed something of suitable size and shape and examined it when she returned to her bedroom. It was a crab made out of multicolored beads. She tucked it under her pillow and turned out the light.

****

Mercy Hospital, going on midnight. The emergency room is open and the night nurse's eyes slide past me as if I were begging for change on Bay Street. There's a map on the wall and I'll be able to find the palliative care ward without too much difficulty. I'm pretty familiar with hospitals after all.

On the way I pass the pharmacy. Waste not. . . . At a whispered word, the lock withdraws its bolt like a tongue and I am in. I grab a few bottles of Valium and Ritalin and some uppers I've heard of but never tried. I slip out and while I'm shutting the door behind me an orderly steps around me without noticing that I'm there. The words of the Disregard spell continue to turn over in my mind, happy for the exercise.

At the door to her room I hesitate. So many feelings well up inside, like whispering voices. Well, I'm used to voices in my head, aren't I? The door is not locked; I go in.

It's dark inside; just a pale glow from the windows and the red eyes of the machinery. I open the blinds but don't turn on the light. After a moment I can see her face, gaunt and seamed, grey in the diffuse streetlamp glow.

She is sleeping but it is not the face of sleep. Fear and pain, and fear of pain, rob this face of the repose of sleep. This is not the face I married. I repress an urge to leave now, to leave her to her deathbed. To leave . . . a chuckle escapes my lips and her eyes open.

"Who's there?" she whispers sharply.

"It's me." I take a step forward into the light. Speaking breaks the Disregard spell.

"Joe?" Her voice cracks.

For a moment I don't answer. "Yes," I say at last.

Another pause. "I didn't know if you would come."

"I didn't know you wanted me to come until I got the message from Callie."

"Oh, Joe, I never wanted to shut you out. That was Jack. I just . . . didn't have the energy to fight him."

"Jack's an asshole." I grin. "Takes after his father, I guess."

"Joe, you know that's not true. He hardly knew you."

"So . . . how long?"

"Weeks. Maybe a month or two, with the chemo."

I find a chair and sit down. Reflexively, I reach into my pocket for a smoke, then think better of it. "I'm . . . sorry. There isn't anything I can do. You know . . . with the magic."

"Actually, there is."

"Alice, I . . ." I say, holding up my hand. Then I pull out a cigarette and light it up anyway. "I thought that might be what this is about."

"Look, Joe, I wanted to see you before the end, of course I did, but you're the only one who can do this for me."

"Anybody can do it, honey, I'm just the only one who can get away with it." I suck at the butt and hunt about overhead for the smoke detector. Then I speak a word to it and the indicator light winks out.

"Please, Joe. . . ."

"I'm not saying I won't do it. Why wouldn't I? I've seen lots o' folks who needed to be put out of their misery. Happy to help. To do my part for, y'know, humanity."

"Okay." She takes a long breath. "Thank you. Really . . . thank you. I'm just tired. So tired."

I shrug. "'Course. Who could blame you?"

"Now you're going to have to take on more of a role in the kids' lives."

I shrug again. "If they'll let me."

"They will. There's grandchildren now, they'll need it."

"You know how I love kids."

Her eyes flick to me suspiciously.

"Come on!" I cry, spreading my hands. "I like kids! What did you think—"

"I don't know what to think with you, Joe. The people you've spent your life with, the things I've seen you do. . . ."

"What do you want? I was crazy!"

"I don't mean that. I mean this." She waves her hand vaguely.

"Oh, the magic. Don't worry, sweetie. It's just words. You say the words, shit happens. There's no sacrificing of virgins. Well, if there is, it's 'cause they're crazy,  not because . . ."

"Okay. Let's not talk about it, okay?"

"Just like old times."

She's silent.

I blow a cloud of smoke into the air, watch it furl in the light from the window.

"So," I say after a while. "I guess this is the last time we'll be seeing each other. Is there anything, y'know, you wanna know?"

 "Joe . . ."

"No, really. Think about it. This is it. If there's anything you, y'know, wanna say, now's the time."

"Why did you leave, Joe?"

"You know why I left. I went crazy. Batshit paranoid schizophrenic."

"There were drugs. They were working."

I take a long draw on my cig. "Okay, sure. I could've taken my pills like a good boy. I could've played the loving husband and father. Why not? But knowing what was out there? All those powers? All those secrets?" I shake my head. "I couldn't turn my back on that. There's no way."

"I see." She pauses, and I see a twitch of pain run across her face. "Did you love me?"

I swallow. "O'course. I still do."

"Then prove it."

I hesitate.  "You mean . . ."

"Please, Joe. Do it now. It has to be now."

My mouth is dry. I move to the bed, take her hand. "This will hurt, but, y'know, not for very long."

She nods. I utter a word that crawls out of my throat like a cockroach, and thrust my other hand into my wife's chest. I can feel her heart pulsing like the current of a stream. It's very fast. I close my eyes and squeeze. She convulses, her fingers digging into my hand, and then—nothing. She's gone.

Light fills the room as the crash team charges in. I retreat to a corner, huddling against the wall. My head is full of noise. Maybe it's the alarm. Or the mob of voices trying to claw their way out of my skull. Blue scrubs and white lab coats dance their tarantella before my unseeing eyes.

Before anyone has a chance to notice me, I remember the Disregard spell. Eventually, they call the time and file out, one by one. I curl up and wait for the sunrise.

****

Amelie stared at her bedroom ceiling for a long time. So that's what had happened to Grandma. She thought it was very brave of Grandfather to do what he had done. And quite sensible, too.

Now he was the one who needed help.

Clearly she needed to get Grandfather's memories back inside his head. But how was she supposed to do that?

The first thing she did was return to the attic in the bright light of day. Now she felt certain that the contents had moved about since her last visit. But that didn't concern her right now. Instead she squinted her eyes and attempted to focus on the space between the objects. She moved around to change her angle, trying to catch a glimpse of minute gossamer threads hanging upon the air.

Yes! There they were.

Sometimes the rays of light reflected from the dreamcatcher caught them and lit them up like toy lightning.

She tried to catch them with her fingers. Just like at the hospital, the threads stretched until they ought to snap, but then slipped past her fingers and sprung back into place. She felt nothing. What were they made of? Did they stretch from here all the way into the city where the hospital was?

Amelie heard her name. It was time to go to church.

On the way there, she asked if they could visit Grandfather after. Her mother looked cautiously at her father, who shrugged. Amelie smiled and touched the cat stone in her pocket.

****

The monotony of the service seemed to go on even longer than usual. On the way out, Amelie offered a prayer for Grandfather just in case. Then they went to the hospital. Perhaps God was listening after all, because Grandfather was asleep. Amelie waited till no one was looking and slipped the ornament under his pillow.

Then she sat cross-legged on the floor with the bird book in her lap, listening to her parents argue. This time it was over her sister Carlie and why she hadn't come to visit yet. Carlie had met a boy at college and taken a summer job close to him. Amelie regarded boys only with scientific curiosity.

Mum was saying, "Oh, dear, maybe we can come back tomorrow," when Grandfather began to stir. Then he smiled at Dad and said, "Drink up, m'boy. Don't tell your mother, but I put a magic powder in there that makes bad dreams go away."

Barely audible, Dad whispered, "Dad?"

"Back to bed now," Grandfather said dreamily, and his eyes drifted shut.

Dad sat staring at his sleeping form for a long time.

****

Amelie was pleased with the success of her plan, but was doubtful about it being a solution. There were hundreds, if not thousands, of trinkets in that attic. Putting them back into Grandfather's head one at a time could take years. And in the meantime there was a gang of felonious songbirds on the loose. But what was the alternative? She figured the memories must contain something useful.

Back in the attic, she selected the statuette of the woebegone hobo. Not so woebegone as she remembered, it grinned at her hopefully.

Sleep was reluctant to come this time. She kept hearing voices from downstairs. Then the voice was whispering in her ear and it seemed she could feel it against her skin, like an insect walking across her face. The sounds it made were not words exactly, but they had a certain rhythm, even a kind of catchiness, and Amelie felt that she had heard them somewhere before.

The voice grew more insistent, and suddenly Amelie could feel it crawling into her ear and she wanted to get up, tear it away, run out of the room, but she couldn't move. Don't worry, it whispered. We are friends now.

****

When Amelie awoke, she tossed aside her pillow and reached for the statuette. But it was gone. She searched around her bed with no results. Had the thing come to life and crawled inside her head? Was that why she still heard it whispering? She rubbed at her ear as if she could dislodge it.

Now that she was awake, Amelie recalled where she had heard the words before. In another dream. They were the words of the spell that Grandfather had used to avoid being noticed. Did this mean that the hobo statuette contained not a memory, but a magic spell?

It was still early, and Mum would not be making breakfast for a couple of hours, so Amelie went to the attic.

If some of the ornaments were regular memories, and some of them were magic spells, how could she tell which was which? She certainly didn't want to get another one of those things inside her head. Then she recalled that the little hobo had been sad the first time she saw it, but smiling the next time. At first she thought she must have misremembered, but now she suspected that the thing actually could move.

But so many of the trinkets were the sort of thing that could move. On impulse, Amelie snatched a teacup with an image of a child playing with a dog and held it to her ear. Nothing. Then she grabbed the drinking bird and did the same thing. On her third try—a plaque depicting a man changing a light bulb—she heard the same feathery whispering.

A couple of hours later the clinking of plates was drifting up from downstairs and Amelie had before her on the floor a pile of three or four dozen ornaments. So, these were Grandfather's magic spells. She could take them all into her head one by one and have a bunch of magic powers. But each one of them was like a little monster to her. She wanted to smash the horrible things. She felt sick inside her head and she was no closer to helping Grandfather.

Amelie heard Mum calling her name. "Oh, Grandfather, why?" She sighed, and went downstairs to breakfast.

****

Later that day, she was alone while Mum was out showing a house. Amelie was alone pretty often, which suited her fine. People were such nuisances. She spent the time trying to nap. But every time she was about to drift off, she was awoken by a tickling inside her head. She was also annoyed to discover that she had developed a tic. Every now and then she found herself involuntarily clicking her tongue. Magic, she decided, was not nearly as much fun as in the storybooks.

Then a movement caught her eye. A bird stood on the ledge outside her window, peering into the room.

Amelie froze—it didn't appear to have spotted her yet. While she wondered what to do next, the words of the spell rose to the forefront of her mind. Before she knew she was doing it, she found her lips whispering the feathery syllables. Slowly, continuing to mouth the words, she got up and moved to the door.

A second bird was at the hallway window. A White-Breasted Nuthatch, if she was not mistaken.

Amelie darted into her parents' room. Yes, a bird—this one, a robin—was at that window too.

Was there one at every window? What was going on?

Then she heard a bumping and clunking from downstairs. A thrill of fear went up her spine—she was supposed to be alone in the house.

Continuing to mouth the spell, she started down the stairs. From here she could see into the kitchen where cupboards and drawers hung open. In the living room, the couch cushions flew off one by one.

Then the doors of the cabinet where Mum kept the fine china swung open. Amelie heard the clinking of the china being shoved around; a cup fell onto the carpet.

Next the drawer of the coffee table opened.

It was like an invisible force was moving through the room, searching for something.

She looked at the living room window. Three—no, four—birds were peering in, outlined by the bright sunlight. Were they doing this?

Then something moved into the pool of light from the window and Amelie saw it—the outline of a woman, made of floating motes of dust. The woman had long, full hair, well-defined features, and ample curves.

Amelie gasped.

The dust-woman looked up at her—and then she was gone. The floating motes of dust resumed their random trajectories and the figure slowly came apart.

When Amelie glanced at the window the birds were gone too.

****

She cleaned up the mess before her parents got home. At supper, she brooded over her Hamburger Helper while her parents conversed.

"I have to hand it to the old man." Dad shook his head. "How does a man who spent half his life on the street make that much money? I mean, where did it come from?"

"Probably . . . you know." Mum mimed sniffing something up her right nostril.

Dad picked at his food. "You know . . . I always wondered how Mom managed to pay for college for Callie and me."

"Jack, your mother wouldn't keep something like that from you."

Involuntarily, Amelie clicked her tongue. Her mother looked at her and she mumbled an apology. She recalled seeing a diploma-shaped ornament in the attic and reflected that she could probably answer Dad's question for him. But she had more urgent things on her mind right now. Was that woman the same person who had broken into Grandfather's apartment? Was she looking for the things in the attic? Could she be responsible for Grandfather's condition?

She was some kind of witch, that much was obvious. She looked a bit witchy, although more Sleeping Beauty witchy than Wizard of Oz witchy. Was she after Grandfather's spells? If she was, how was Amelie supposed to stop her?

After supper, Amelie went to the attic to plan her next move. The woman seemed to have some connection with birds, so she selected the drinking bird for her next memory.

After last night, she was a little afraid to sleep. But now more than ever, it was clear that Grandfather needed her help. And besides, maybe if she kept looking, she'd find a way to get this thing out of her head. For now she tried to imagine its whispering was a lullaby. . . .

****

The apartment is small without being cramped, a few pieces of stylish furniture neatly filling out the space. Very modern, muted colors, lots of metal. Not what I would have expected at all.

We're seated on the gray futon couch, sipping cheap wine. I'm telling Elena some story of my boxcar days, she laughs at all the right moments. Then she puts her hand on my knee and says, "Teach me how to do the magic."

Here we go. "Oh baby, you don't know what you're getting yourself into."

"Come on!" she implores. "You promised!"

I hold up my hand in a conciliatory gesture while I drain my glass. "What you need to understand is the words . . . they're not ordinary words. Once you get them inside your head, you can't get them out again. No matter how much you want to. You hear them whispering in there." My neck twitches and I slap my hand against it like I'm swatting a mosquito. "Sometimes . . . sometimes you can feel them moving around, like your head is infested with roaches."

She grins. "You're just trying to scare me! Words aren't alive." Her eyes are large, dark, sultry.

I shrug, and experimentally place a hand on her thigh.

She keeps the grin and reaches for the wine bottle. It's empty. "Hold that thought," she says and heads for the kitchen.

I crane my neck to enjoy the view. Big ass. Nobody appreciates big asses anymore.

"Isn't this stuff bad for your meds?"

"Oh come on," she pouts theatrically. "I can't be a good girl all the time."

I know what she's doing. This apartment, no way a mental patient like her is footing the bill. I doubt she even works. I'm thinking alimony. She's trying to play me just like she played her ex. Well, that's fine by me so long as I get what I want too.

Then she's back and hands are roaming and I'm enjoying myself immensely. "Nobody knows where the spells come from. There are a lot of stories, just like you'd expect from a pack of head cases. They came from demons, or they came from aliens, or they're aliens themselves, some sort of weird parasites that live inside your mind. One thing I can tell you for sure . . . they only work when you're crazy. If you take the meds—and they, y'know, work—the words go away. You can't remember them anymore and you sure as hell can't say them, even if you heard them just now."

"Don't worry, I never remember to take my meds anyway."

"So just imagine, magic words handed down from nutcase to nutcase, half o' them not even knowing what they are, the keys to the universe entrusted to those least able to exploit them. I spent decades in train yards, flophouses, and institutions, traveling around the country, trying to learn them all. The more coherent guys'll, y'know, trade you for them. The most disturbed'll tell them to you for free, thinking that'll get them out of their own heads. I managed to find more than anybody I've ever met."

"How many do you know?"

"Three or four dozen. You can't count them; they keep skittering around." I suppress a twitch.

"It must be . . . wonderful."

"It's pretty hard keeping them under control, actually. They like to say themselves. I had to learn a bunch o' meditation techniques, plus, y'know, I'm pretty stoned most of the time."

"Teach me!" she implores, staring into my eyes, her lips pursed in a perfect pout.

I pat my thigh and with a smile she slips into my lap. "Okay, here's an easy one. You might find it useful–it makes people forget the past couple of minutes."

I feel around in the back of my mind until I find the spell I'm looking for. Then I open up the cage and it skitters out. I feel a sense of foreboding as the syllables claw their way painfully up my throat. Elena's startled by the change in my voice.

She holds up a finger while she drains her glass. Her face contorts as guttural sounds come out of her mouth.

The next thing I know she's thrashing on the floor—her head bangs against the coffee table—and strangled sounds are coming out of her throat. I wonder if she's having a flashback or a seizure as I thrust my hand into my pocket, seeing if I can find a sedative—and then she's laughing hysterically. I stare at her in disbelief and then I start to laugh too. We're both laughing, tears are streaming down my face, and then the lessons continue.

****

So it was The Other Woman.

Amelie knew what that phrase meant now. Grownups were so odd.

It was a nice day, so her mother shooed her outside to play. Reluctantly, she returned to the parkette. Here she eyed birds for signs of suspicious behavior until a shiny red car arrived and a familiar-looking woman stepped out.

Her high heels clicked on the sidewalk while she strode purposefully in Amelie's direction. She had on a colorful dress that was clearly a couple of sizes too small for her and the kind of big, poofy hair that Amelie had only seen on TV. It was her—the woman from the dream!

She jumped up but the woman waved at her with a smile.

"Hi there, little angel," Elena cooed, earning Amelie's instant disdain. "I bet you live in that house over there."

Amelie only glowered silently up at her.

"Don't be scared, sweetie. I'm a friend of your grandfather's. He left something for me in your house. If you get it for me, I'll show you a magic trick!"

"M'not supposed to talk to strangers," she mumbled.

"But I'm not a stranger," the strange woman smiled. "I'm a friend of your grandfather's. Why, I'm practically family."

Yeah, right, Amelie thought, remembering some of the things she had overheard about The Other Woman. What did "painted whore" mean, anyway?

A flicker of annoyance passed across The Other Woman's face and she emitted a little humming sound. "How about this. I'll tell you a really big secret, but you have to promise not to tell anyone else, okay? I'm . . . a witch!"

Elena stepped over to the sandbox. "Here, let me show you. . . ." She pointed her finger at a corner of the sandbox and whispered some words. Grains of sand began to flow together into a little pile. She wove her finger in an intricate dance, making that annoying humming sound again, and the sand shaped itself into a cartoon kitten. The thing batted its sandy eyelashes at Amelie and leapt after some imagined prey.

"Not bad," Amelie conceded. "What sort of thing are you looking for?"

The Other Woman pursed her red lips. "I'm not really sure. . . . He said it was going to be a surprise. You know, like on your birthday? It could be a chest of drawers or a box maybe. . . . Something that wasn't there before."

So she didn't even know what she was looking for! Amelie felt a little less frightened. "Maybe. . . . What do you want it for?"

The woman made the humming sound again. "I just want it, okay? Why do you keep asking all these questions? Didn't your parents teach you any manners?"

"I only asked two questions. . . ."

Elena forced a smile. "Sweetie, help me out and I'll teach you how to do magic. Won't that be nice?"

I already know how to do magic, so there! Amelie didn't say. "I, um, I haven't seen anything like that, sorry."

"Oh no?" Elena leaned closer and her smile now reminded Amelie of the Big Bad Wolf. "Then where did you get that little stone?"

Amelie wanted to run. Involuntarily, she clicked her tongue. "Wh-what stone?"

"Don't fuck with me, you little squirt of jism!" Elena's beauty split into a mask of rage. "You bring me those spells or I'll turn your family into roaches and stomp on them!"

Amelie was too terrified to run away. But then a feathery voice took control of her lips and a confused look came over The Other Woman's face. The Disregard spell! Amelie thought, and now she could run.

"I'll be here tomorrow afternoon!" the woman shouted after her. "You'd better bring them!"

****

That witch was crazy!

Amelie paced her room, her tongue clicking frantically. Now she was more certain than ever that The Other Woman was responsible for Grandfather's condition.

Elena had tried to . . . suck his spells out of his head somehow and they had ended up in Amelie's closet instead. But why there? Had Elena screwed up somehow? Or was it Grandfather's plan all along? He hadn't trusted her, that much was clear. Was the attic some sort of . . . failsafe set up in advance?

If only Amelie could ask him!

Years ago, Grandfather had entrusted Amelie with the secret that he was a magician. Was he now entrusting her with his memories? Did he seriously expect her to save him? She was just a kid!

A kid who could work magic. . . . Where had that thought come from? She remembered the horrible scritching thing and pushed the question away. Did Grandfather know that she could work magic? How? Was that why he had sucked her into this? Because she was the only one who could fight The Other Woman?

 . . . every one of those little trinkets was a weapon . . .

Suddenly her path was clear. Amelie ascended to the attic. Here she donned the witch's hat from atop the hatrack, where she knew it would be. She drew forth her  grandfather's dueling wand from its hidden drawer in the ornate desk. And she wrapped his runed blue cloak about her shoulders while the theme from Rocky pounded in the background. . . .

No. That wasn't real. That was a TV kind of thing. Amelie remembered how much trouble she could get into when she confused TV things with reality. . . .

Besides, fighting Elena wouldn't do any good, no matter how awful she was. That was TV thinking too. She needed to help her grandfather, and that meant getting all those trinkets back inside his head.

Huh. When she looked at it that way, the plan was obvious. Good thing tomorrow was a Tuesday.

****

Mom went to the office on Tuesdays, entrusting Amelie to the care of the neighbor's daughter, a frizzy-haired, bespectacled girl of around fourteen. The girl didn't talk much; Amelie suspected she was intimidated by Amelie's vocabulary. Mostly she just watched TV. Amelie didn't even bother to tell her she was going out.

She clucked and fidgeted while she waited for The Other Woman to show up. She had hardly slept last night. The pen with the image of the bikini-clad woman would keep its secrets for now. She wasn't afraid, exactly. In her experience, when a little girl went up against a witch the smart money was on the little girl. But she was worried about executing her plan properly. Her grandfather was counting on her.

After an interminable interval—Amelie had come across this phrase in a book and had been dying for an opportunity to use it in a sentence—the shiny red car screeched to a halt next to the playground and The Other Woman tottered out. She was dressed much like before, but this time she carried a leather satchel slung over one shoulder.

Amelie stood her ground while the witch strode up to her and regarded her with a sly smile.

"Well?"

"I'll take you to . . . to what you're looking for."

A triumphant smile started across Elena's face.

"But . . . first you have to tell me how to fix my grandfather."

Elena's smile was ambushed by a scowl. The two expressions fought briefly, with the smile settling into her red lips and the scowl taking the high ground of her eyes.

"Of course, sweetie. Just take me there and I'll show you."

"No. Tell me now."

Again Elena's face became a battlefield of emotion, but she quickly recovered her composure. "I can do that," she said through her frozen smile. "It's easy. All you have to do is say his name three times in front of the memory cache. His full name, mind you—you can't just call him 'Grandfather.' "

"Okay. . . ." That sounded too easy to Amelie, but who was she to say? "Come on."

Amelie didn't expect any trouble sneaking her past the babysitter, but the stupid girl got up to go to the refrigerator at just the wrong moment. While she stammered and tried to remember the girl's name, a stream of guttural syllables erupted from the Other Woman's throat and the babysitter froze with a stunned look on her face. Amelie remembered the forgetting spell from the drinking bird dream and darted up the stairs with the witch in tow.

Inside her room, she pointed to the attic and said, "In there."

The Other Woman shoved her aside and scrambled up the ladder.

Amelie watched her squeeze her ample posterior through the trapdoor while she reached into her pocket and retrieved the padlock she had hidden there earlier. Then she swiftly ascended the ladder, reached through the opening to pull the trapdoor shut from below, and slapped the padlock onto the latch.

Breathless, she squeezed her eyes shut and said, in as clear a voice as she could manage, "Joseph Peter Fineman, Joseph Peter Fineman, Joseph Peter Fineman."

Amelie wasn't sure what she expected to happen next. Maybe some sort of whirlpool effect, or a big whooshing sound as the attic vanished and all its contents were sucked back into Grandfather's head. What she wasn't expecting, however, was nothing at all. So she tried again, louder this time. All she got was the witch yelling at her to open the trapdoor. So she thought a moment, then ran back down the ladder and into her parents' bedroom.

A screaming and banging came from her room while she snatched up the phone, dialed 911, and cried into the receiver, "Help! I've got a witch trapped in my attic!"

****

The babysitter, it turned out, was named Michelle. This, and little else, she was able to explain to the two police officers who responded to Amelie's call. When they questioned her, Amelie told them the truth, which they conveniently refused to believe. The Other Woman only glowered at Amelie while they cuffed her and took her to the squad car.

After they left, Amelie returned to the attic and regarded the overturned bag of whispering trinkets on the floor. Evidently Elena was not much of a witch after all. Amelie was not sure if she was relieved or disappointed.

Through the open trapdoor she could hear Michelle talking rapidly on the phone. Birdsong wafted faintly through her bedroom window. The question hung in the air like a spider suspended from a thread—What now?

Ding-dong the witch was gone, but she was also Amelie's best hope for restoring her grandfather. She would rather deal with Elena than stick more of those scritchy things in her head.

The birds were chattering much louder now. Amelie wondered abruptly if she had left her window open. She moved toward the trapdoor—

—and a torrent of birds erupted through it. Shrieking, scratching, and biting, they streamed past her like a rainbow blizzard. Blindly she fought past them to reach the trapdoor, but they were still coming, so furiously that she couldn't get the hatch shut.

She fell backwards, her arms and face covered with nicks and scratches. The birds didn't pursue her, but were gathering into a feathered cyclone in the middle of the room. Something was taking shape in the eye of that storm, something or . . .

Realizing what was happening, Amelie got to her feet and leapt onto the bag of trinkets. She kicked, stomped, and jumped while the storm of birds condensed into a raven-haired woman in a colorful dress. By the time the last sparrow dissolved into turquoise eyeshadow and Elena opened her eyes, nothing but shards of plastic and ceramic remained.

"What . . . did . . . you . . ." The witch fell to her knees and shook the shattered contents out of the bag. Desperately she sifted through them with her polished nails, but there was nothing, nothing.

She rose to her feet, her eyes brimming with tears, her head bumping against the dreamcatcher hanging from the ceiling. "What's the matter with you, you stupid child? Don't you understand . . . the waste. . . ."

"I don't care." Amelie pouted up at her. "They're horrible things."

Elena's face shook while a sound halfway between a shriek and a growl built in her throat. Amelie cringed, but the older woman only screamed, "Your grandfather will rot in that bed!"

Elena tore down the dreamcatcher and stomped on it. Glass shattered beneath her heel. Then she exploded into a flock of birds, which surged away through the trapdoor.

Amelie's breathing slowed, and she picked up the broken dreamcatcher. It hung limply in her hand.

Downstairs the door opened, and her mother called her name urgently.

Where was a little magic when you needed it?

****

That night, Amelie dreamed. . . .

She was working alone in a little workshop illuminated by a small, stained-glass window.  When she was done she held up a beautiful dreamcatcher, cunningly woven of twigs and feathers and hair and glittering with little colored shards of glass. She hung it in the window and the light caught the pieces of glass, dazzling her eyes until they filled with tears. Then she set it spinning and it slowly contracted until it was edge-on—and then it was gone.

Amelie rose from her bed and went to the attic.

Silver moonlight turned the gossamer threads to an intricate architecture of shining lines. She caught the threads with her fingertips and began to weave them. The night streamed on while her fingers worked this invisible loom.

At last, she stepped back and regarded her work. A vast spiral web now spanned the room. In its warp and woof she glimpsed, like a constellation, an old man's lined face, one eye twinkling mischievously in the moonlight.

****

The next morning the phone rang while Amelie was eating her cereal. Her mother answered, and after an exchange that she could not hear clearly, called out breathlessly, "Jack, it's your father! He's awake and he wants us to bring Amelie to see him!"

Amelie smiled.

When she finished her breakfast, she went to her bedroom closet. Here she was not at all surprised to find that the attic had disappeared, as if it had never existed.

****
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