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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, and 1635: The Dreeson Incident.  1635: The Eastern Front is forthcoming, and the book Time Spike is also set in the Assiti Shards universe. This discussion is centered in three of the conferences in Baen's Bar, the discussion area of Baen Books' web site. The conferences are entitled "1632 Slush," "1632 Slush Comments" and "1632 Tech Manual." They have been in operation for almost seven years now, 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 forthcoming.  It will also contain 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 Baen Books' Webscriptions service. 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 site. 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 and Five.
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 is 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 Webscription, Amazon and B&N, plus other methods. The on-line version, depending on timing, might still be in ARC status.  That's Advanced Reader Copy. Our publications dates are 1 Jan, 1 Mar, 1 May, 1 Jul, 1 Sep and 1 Nov. In between issues, here at  http://www.grantvillegazette.com you'll often be reading the electronic version of an ARC, where you can read the issues as we assemble them. You'll see the art and the stories as they are prepared for publication. 
How will it work out? Will we be able to continue at this rate? Well, we don't know. That's up to the readers. But we'll be here, continuing the saga, the soap opera, the drama and the comedy just as long as people are willing to read them.
— The Grantville Gazette Staff
 
 
 



The Game of War
Written by Robert E. Waters
 

 
"Strategy without tactics is the slowest route to victory. Tactics without strategy is the noise before defeat."



—Sun Tzu



April 1635, somewhere near Zernez, Lower Engadin, Switzerland . . .
Klaus Gremminger stared into the lifeless eyes of General Herman Dettwiler and imagined victory. The arrogant, brash, but well-respected leader of von Allmen's small army was lying dead in his own tent, caught unawares and overrun. Gremminger smiled as he placed his hand over the man's eyes, closed them, and made the sign of the cross. Dettwiler was a Protestant, but he deserved at least a modicum of respect. He'd fought bravely, dogging Gremminger's men from one Alpine pass to the next, and his defense of the narrow road leading to Davos had been more than admirable. But now here he was, in a pool of his own blood, his leg severed by an old French cannon and the left side of his body scarred with saber slashes. It's mine, Gremminger said to himself, making the sign of the cross again. The Flüelapass is mine.
Gremminger turned quickly and pointed a long, sharp finger at a youth standing beside the flap of the tent. "Get the men ready, Amon. We're going to follow those bastards all the way to Davos."
The expression on the boy's face left a cold sting in Gremminger's heart. So too did the cool air flowing into the tent. He winced. It had been mild just this morning, but something had changed. "What is it?"
The boy swallowed and said, "Sir, Captain Galli reports that snow is falling on the Wisshorn and that soon it will be upon us here." He swallowed again, apparently unsure of how to continue. "We cannot pursue in this weather . . . so he says, sir."
Gremminger slammed a fist onto the table where Dettwiler lay, jarring the dead man and jostling his head left to right. He pulled his hand back. Was he still alive? How silly. The general was dead and that was that. Moving his head in such a fashion was nothing more than force upon the table. It was not a response to what Amon had said, nor was Dettwiler mocking him from the afterlife. More likely, Gremminger concluded, Dettwiler's soul was on its way to Hell, where it would rot with the rest of von Allmen's men who had suffered a similar fate during the ambush. And they deserved nothing less than eternal pain for throwing their support behind the Zehngerichtebund, the League of the Ten Jurisdictions, despite the fact that von Allmen's lands and holdings lay within the borders of the Gotteshausbund, the League of God's House.
Traitors!
And now with those devil Americans, who had literally fallen out of the sky in an event being called the Ring of Fire, the Zehngerichtebund and its capital Davos was growing more powerful by the day. They had not officially thrown their support behind the Americans and the USE, but Gremminger knew it was just a matter of time. Gregor von Allmen had, on many occasions, publicly denounced the Hapsburgs, the League of Ostend, and their campaign against the Swedish king and his up-time wizard allies. What was going on inside Germany had not trickled down into Switzerland, into the Grisons, but it was coming. The winds of change were blowing, and it was not a cold, bitter wind like the one ruffling the flap of the tent. It was a wind hot with war, sorrow, blood and smoke.
A courier burst into the tent and stood at attention, a dusting of snow melting on his dark wool coat. The light-haired boy caught his breath and held out a scrap of paper. "A note from Tarasp, My Lord."
Gremminger took it and read it quietly. It was a short note, scribbled hastily with a rich man's quill. Gremminger read it again, and again, and the cold spot in his heart warmed. He was surprised at what the note contained, surprised at who had written it. Then again, the political and military situation in Tarasp, in Austria, and even in Tyrol was infinitely uncertain these days. Competing Hapsburg interests lay everywhere. Who was a friend, a foe? Who knew? He looked at the note again. He was surprised, but pleasantly so. "Do we know yet who has taken command of Dettwiler's men?"
The two boys shook their heads. Amon spoke. "No, sir, not for certain, but we suspect Captain von Allmen. He was the general's personal assistant."
"Thomas von Allmen? Gregor's runt?"
The boy nodded.
Gremminger huffed. "This gets better and better."
He turned back to Dettwiler and smiled into the pale, stiffening face. He read the note again. "All right, Amon," he said. "Spread the word: We'll set camp here and wait out this snow. And then, in a few weeks when the passes reopen, we'll face von Allmen . . . and bleed his army to death."
The boys left the tent. Gremminger looked at Dettwiler's face again, making sure his eyes were closed. They were. Thank God for that.
He read the note again. He loved the words. They were like poetry, verse for the heart. Four little words, initialed by a captain.
The Spanish are coming.



LM



****
Thomas von Allmen dreamed of Vietnam. It was a recurring dream and one that he had begun having after his return from Grantville. It was a war that had not yet occurred in his time, in a place a world away, dealing with strange, exotic people he had never seen. Yet the dream was always there: the places where Americans and Viet Cong clashed in dense, lush jungles and where bombers rolled like thunder, dropping napalm to scorch the ground in hellfire. The Battle of Bong Son. The Battle of An Lao. The Tet Offensive. Ripcord. Saigon. Men clashing with weapons and materiel only magic could conceive. It was a waste of time for him to lose precious sleep on such a dream when there were far more pertinent ones he might be having. The American Revolution. The Napoleonic Wars. Even the American Civil War was more appropriate to his situation. But perhaps that was why he dreamed of Vietnam, for it took his mind off the reality of his world, his situation. Here he lay dreaming, slumped over a hastily constructed table, covered in cartography roughed out over hexagon paper, cluttered with tiny wooden blocks sporting NATO symbols carved into them like the initials of lovers on a spring tree. He was a member of Charlie Company, Third Platoon, dressed in jungle camouflage. He stepped through the thick underbrush in the humidity of a hot Asian night, caught his boot on a trip-wire, and screamed as his body ripped apart.
He awoke and the white dice clasped in his hand tumbled to the ground. He was not as sweaty as he usually was after such a dream, but perhaps that was because the flap on his tent was open and cool air swept in. It was getting warmer, and the late snows were melting away, but up here among Alpine rock, with the Silvretta Range in view, a cool breeze was a welcome change from the bitter wind that had plagued his disgruntled army.
My army.
  The truth of it was just as strange now as it had been when he took command three weeks ago, after General Dettwiler's bitter and untimely death. Despite the odds against it, he had managed to rally the general's routing men and put them into a defensive position around a small village just ten miles east of Davos. Von Allmen shook his head at the memory and scooped up the loose dice. Routing Swiss. It was almost a contradiction in terms, as the Swiss had been known for centuries to be the toughest and most stalwart soldiers on any battlefield. They simply did not retreat, did not give ground or quarter. Swiss mercenaries were the prize possession of any European army, and his men had diminished that reputation.
But he could not blame the men. It wasn't their fault. They weren't to blame for Dettwiler's blunder. Von Allmen had warned his commanding officer about where he had deployed the army, had told him that Gremminger's troops, especially his cavalry, could make the distance from Zernez quicker than he realized. "How do you know such things?" the general had asked. Thomas' simple reply was, "Because I've played it out."
That was the wrong choice of words, Thomas realized now, but it had been too late to fix the error. An hour later, their surprised army was falling back onto itself, desperate to find protection from Gremminger's men who had outflanked a forward advance of fifty pike with flailing sabers, relentless hooves, and snaphaunces. Dettwiler lost his leg and bled out before anyone could do anything . . . and his body was left behind in the chaos and worsening weather. Such a disgrace!
What Thomas should have done from the very start was to pull the general into his tent and show him what he meant, how the narrow road up from Zernez was not as narrow as everyone thought, and that a determined commander could push his troops a little harder and reach the critical road juncture in half the time. Thomas knew this. He knew, because he'd walked that same narrow pass but five months ago and had painstakingly mapped out the road himself on hexagon paper. He knew because he'd played out the ambush with dice and blocks. He knew, because he'd gone to Grantville and studied American methods of war.
He could have easily gotten copies of books that had come out of Grantville. Even in Switzerland, there were plenty of texts about American wars fought from the eighteenth Century up to the Ring of Fire. But that hadn't been good enough. Thomas had needed to see these Americans up close and in person. He needed to divine their secrets by being in their town, by seeing how they walked, how they talked. These up-timers had handled themselves in battle surprisingly well since their arrival. Breitenfeld. Luebeck Bay. The Baltic Sea. It came as no surprise to Thomas that a large part of their prowess in battle was their superior weaponry. The League of Ostend had learned of that power the hard way. But there had to be something more, something tangible and qualitative that could only be discerned by being among them. Thomas had to find out.
So last autumn he had been given permission by his rather reluctant father to visit Grantville (with "quiet" allowances from the USE). General Dettwiler nearly dropped from his chair when he heard. "The kalbfleisch is going off to learn war in a bookshop!" he had said, laughing, shaking his head and slapping his knee. "Be careful not to cut your throat on their wicked parchments, for I would dearly miss my young, bookish, half-baked boy!" Thomas was happy that he could give the old mercenary such a cozy chuckle, but patiently took his leave before anything else was said. General Dettwiler was a skilled field soldier and mercenary and he had fought bravely on many battlefields. But he lacked imagination, and that, Thomas knew, was the future of warfare. With the arrival of the Americans, everything had changed.
He did not find what he was looking for initially. Day after day he pored over the books, much to the curiosity of the librarian Marietta Fielder, who watched him arrive each morning and then leave each night. There were dozens upon dozens of books and old war movies, some with amazing pictures and footage showing the allied offensive in the Argonne Forest during World War I, and the landings of the US 29th Infantry Division at Omaha Beach, World War II. He marveled at the bravery of Pickett's Charge at Gettysburg, and sat glaring in terror at a mushroom-shaped cloud over a Japanese city called Hiroshima. Page after page and reel after reel of war stories and eye-witness accounts. It was slow going with his elementary knowledge of English, but he pressed on, with eyes blood-red and weary by each day's end. He could not find what he was looking for. What was he looking for? He asked himself again and again. What do I hope to find? He knew the answer, but was afraid to admit it. I want to learn how to fight. I want to learn how to beat Gremminger and his Ostend dogs! But the answers were not lying there on the pages of those marvelous books or in the bright images of those wonderful films.
He was about to "throw in the towel," as the American expression went. Then he saw two boys, only five or six years younger than he, sitting in a corner hunched over a table covered with a map, with tiny pieces of cardboard strewn around in hexagon-shaped locations. It was a map of Europe and Northern Africa. It was a better-looking map than many hanging in the richest homes in Zurich. The boys were talking, ribbing each other, throwing dice and checking charts and tables. Occasionally they would move the cardboard pieces, flip them over, add new ones to this country or that, and were having a grand old time generally. Thomas hadn't realized just how close he'd gotten to them until one of them spoke.
"Hey, man, you're hogging the light!"
Thomas had no idea what that meant, but he backed away. "May I ask? What are you doing?"
He spoke in broken English, which neither seemed to understand fully. He tried again slower and with more care.
They nodded but were surprised at the question. One of the boys screwed up his face as if he'd bitten a lemon. "We're playing a game."
"A game?"
"Yeah. Have you never played a game before?"
Thomas nodded. He knew chess and was himself a pretty fine player, but he had never seen anything like this. "What kind of . . . game?"
They looked at each other. Then one said, "A wargame."
Kriegspiel? He'd never heard of anyone playing that on a tabletop. Chess was considered an abstract form of war, of course, but this? This seemed much more complicated and exacting, and he was enthralled.
So he sat with them and watched for the next three hours, studying their moves and listening to them talk. When they took a break, he asked questions, studied the pieces. "What do all these symbols mean?" he asked, and they pointed out each number, each symbol on the front and back of the counters. Some were infantry units; others, armor or artillery. The unit size of each counter ranged from Division up to Corps and Army. They were playing a "Strategic-Level World War II" game, one that had been donated to the library by friends of a young man named Larry Wild who had died in a naval battle just over a year ago. Thomas was so fascinated by this game that he found himself talking to them about his own problems.
"What you need are some good pike and shot or Napoleonic miniatures rules," said the boy named Joe Straley as he dumped his German counters into their plastic bag.
"Yeah," said the other boy, Sandy Eckerlin, as he folded up the map. "Something with a small unit count, something on the tactical level."
Thomas shook his head. "How do I find those?"
Sandy put the bag back into the game box and scratched his head. "I don't know. Let's see if there are any on the shelves."
Alas, there were not. Larry Wild's collection included many wargames, but no miniatures rules. "Well, no problem," said Joe. "We can figure something out."
For the next two days, they used one of the research rooms and hammered out some rules, decided that using a hexagon-based movement system (like the game they had been playing) was the best approach. A half mile per "hex" seemed appropriate; the distances between Davos and Zernez and its surrounding smaller towns weren't excessive; thirty to thirty-five miles at the most. They discussed the kinds of weapons the armies had, the number of men, the appropriate movement speeds of foot versus cavalry versus cannon. Sandy recommended that they find some old army men and glue them to bases to serve as "proxies" for Thomas' soldiers. Joe laughed. "Are you kidding? Who's gonna believe German grenadiersposing as Swiss pike?"
"They don't have to be believed, Joe," Sandy said, a little put out. "It's just a game."
The two days were up and Thomas had scribbled enough notes to fill a notebook. Before he left, he invited the boys to serve as his aides in camp, but their parents flatly refused. "My son isn't going to Switzerland to get himself killed in no foolish war," said Eckerlin's mother, and Joe's parents weren't very diplomatic about it either. Thomas understood. He thanked the boys profusely and before he left, Joe slapped a leather bag into his hand.
"Here, take some dice with you," he said. "There's an old twenty-sided in there and a few twelves and tens, but mostly six-siders. Larry Wild's old stash, used to slay dragons and orcs in D&D, I reckon. I don't think you'll be doing any of that, but they may come in handy."
Indeed they did.
****
Gremminger unbuttoned his grey wool coat. It was still cold, but the sun was high, and across the snow-topped mountains in the distance, there was sufficient heat to make the day pleasant. It was made even more pleasant by the formation of Spaniards who stood at attention before him in ranks of twenty men each. Tarasp had promised and had delivered, and in impressive numbers. "Two hundred fifty," Gremminger said, his eyes lit up like candles. "A good variety of weapons too, I will say. The Spanish have been busy."
Captain Luis Mendoza y Rodriguez nodded his appreciation, and said, "Thank you, Herr Gremminger. Spain is delighted to be of assistance in this most dangerous endeavor. I wish I could say that Bishop Mohr had delivered these men to you, but you understand his situation, I'm sure."
Yes, he did. The Bishop of Chur, Joseph Mohr von Zernetz, had always supported the God's House and its standing in the Grisons. Chur was the capital of the League, of course, but since the arrival of the Americans and the subsequent creation of the USE, Mohr's allegiance had come into question. Pressure from German and Italian interests (both financial and political) had put entirely too much strain on the old priest, and his health was failing as well. Now close to death, he'd gotten soft and indecisive. Gremminger had given the man a chance to prove his loyalty by requesting support. Mohr had refused. Gremminger shook his head. At least some of the Hapsburgs in Tarasp still had back-bone. But . . . "You understand, Captain Mendoza, that my quarrel with Gregor von Allmen has nothing to do with the League of Ostend and their political mechanizations. My purpose is strictly mercenary, as the saying goes. Von Allmen stole land from my father. I intend on getting it back." He turned and faced the Spanish captain. "Entiende?"
The feud between the Gremminger's and von Allmen's went back thirty years, when a mutual agreement was made to swap disputed lands. The agreement seemed to be holding, until the young, impetuous Gregor von Allmen took it upon himself to violate the agreement and reclaim those lands. The Gremminger's had not been in a position to protest in force at the time. Such was not the case now.
Mendoza nodded and Gremminger could spot a tiny wink in the Spaniard's right eye. "Of course, señor. My associates in Tarasp just feel that, in these troubled times, it's best to show support for a fellow Catholic who has expressed his el amor que no se muere . . . oh how do you say it? His . . . undying love for God and for the Valtellina."
"Of course." Gremminger nodded. Then he noticed the gun strapped to Captain Mendoza's back. He pointed to it. "What's that?"
Mendoza's face spread in a mighty grin and he swung the gun off his shoulder and presented it to Gremminger. "Ah! This is what I wanted to show you. New weapon, fresh out of manufacture. There aren't many of them, understand, but enough to make quite an impressive showing."
"What is it?"
Mendoza turned it round and round in his hands. "It's what the Americans call an 1853 Enfield muzzleloader, used with minié ball, housing a flintlock ignition system. It has an engagement range of nearly four hundred yards, and an effective range of two hundred fifty yards. A good man can fire two, perhaps three, rounds per minute."
Gremminger took the rifle and studied it. "How did you get it?"
"The Americans aren't the only ones who can make weapons, señor. This particular piece was made in Suhl, you see. They are difficult to produce, but not impossible."
"How many do you have?"
"Twenty." Mendoza turned to his men and said, "Presenten!"
Twenty among the ranks held up their rifles. Gremminger looked at them, delight covering his face. Not only had his army swelled to just over a thousand men with the Spanish arrival, but its firepower had grown precipitously as well. Spread out over so many ranks, however, did not make sense; their effectiveness would be diminished in the din of battle. But together . . .
He tossed the rifle back to Mendoza and said, "Captain, please extend my thanks to your associates for this pleasant gift you have offered. We accept Spain's support, and we welcome you to Zernez. I think you will find the air and the fighting here most agreeable to your warrior sensibilities. My spies tell me that our opponent, Thomas von Allmen, sits day and night in his tent, toiling over what we do not know, but I suspect he's pulling out his fair hair over what to do. He's young, inexperienced, and has never led men into battle. Let him rot in that tent for all I care! With your arrival, victory is all but assured, and with your new guns, it's simply a matter of time. But if I may, I would like to take your Enfield riflemen and put them into one unit. And, Captain, can your men ride horses?"
Mendoza nodded. "Certainly, General. The Spanish are born in the saddle. What do you intend?"
Gremminger turned and looked over the horizon, toward the wall of snow-capped mountains. He smiled.
"I have an idea."
****
"That's the most ridiculous idea I've ever heard!"
Captain Lukas Goepfert was never one to restrain his opinion, and as Thomas moved his blocks in the manner most objectionable to his older confidant, he smiled. "You forget, Herr Goepfert, that I know what I'm doing."
Goepfert huffed. "That's debatable. Captain Elsinger's cavalry will cut you to pieces."
Thomas smiled again and moved his smaller, less-effective pike block into an adjacent hex. The unit had already suffered losses and was marked with a tiny flag that indicated its "shaken" status, which meant that if it took additional casualties or was forced to retreat in the face of an unshaken cavalry unit, it might "rout" out of existence.
Elsinger, who was in command of Gremminger's army (seventeen blocks strong), smiled and moved his fresh cavalry block into the space with the shaken pikemen. "Don't forget, Elsinger, that you must first take a morale check before moving your cavalry into my space."
"What?"
Thomas nodded. "That's right. Entering the frontal arch of a hex occupied by a pike block, regardless of its status, requires a check."
Elsinger picked up his dice, shook them rudely, and tossed them into a wooden box near the tabletop. He rolled a five and a one. "Let's check the chart."
Thomas grabbed the morale chart which he had carefully scripted onto a piece of paper, cross-referenced the numbers rolled and got the result. "Your unit is hesitant, which means that it can still perform the charge, but its strength is reduced by one to a four."
"Ridiculous!" barked Elsinger.
Thomas shook his head. "Not at all. My men may be weakened but they still hold eighteen-foot poles that will tear your horses to shreds. Your cavalry follow orders, Elsinger, but remember that they do maintain a certain amount of self-preservation. We're not dealing with Huscarls or Japanese samurai here. Thank God you didn't roll snake-eyes! Your charge would have been over before it began."
"And if I had rolled boxcars?"
"Then my men would have routed away and you would have been able to pursue and conduct an overrun attack," Thomas said, growing impatient with his captains' lack of memory of the rules. They had played this scenario many times, and he had not created a rule set that was overly complicated. He'd only incorporated basic, simple principles of war. They should be old-hats at this by now, as the Americans might say. And he had made it even easier by allowing them to play on an open tabletop.
The most ideal situation, of course, would have been to establish a double-blind environment, where the opposing forces and commanders were in separate tents, thus creating a proper "fog of war." Such a setting, however, was not possible. Thomas had neither the time nor the resources to construct and train for such play. Perhaps someday he could, but Gremminger was on the move, and real men would be dying soon. They needed to get this right, and quickly.
"Your cavalry is under the command of Captain Murner," Thomas said, pointing to the command block, "one of Gremminger's best. I have him rated as steady so you will not suffer any further strength loss due to commander unreliability, but my pike will receive a defense bonus of one because they are within range of Goepfert's command block, plus they have fresh snaplock skirmishers stacked with them in the hex, which helps to strengthen their resolve."
"Why won't your skirmishers have to take a morale check?" Elsinger asked.
"Because that's what skirmishers are for," Thomas said, "screening pike blocks and reducing the effectiveness of cavalry charges. If they fail in that by breaking before a charge, their officers should be shot!"
"And why aren't we working in tercios? You've got all the blocks sorted out into their respective weapon types. They should be combined."
Thomas shook his head. "Tercios is a Spanish formation."
"Not exclusively. Other nations use it at as well."
"It's a fine formation, Elsinger, but we don't have enough men for tercios." Thomas' frustration was growing again. "That only works well with thousands. We've less than eight hundred. If we start mixing our unit types, they'll be less effective. We need concentrated firepower for narrow passes. Besides, we are in effect working in tercios anyway, since I allow stacking, so pike blocks can stack with cavalry, with guns, and so on. Now, let's proceed."
Thomas picked up two ten-sided dice and handed one to Elsinger. "You're going to get destroyed," Goepfert whispered into Thomas' ear. Thomas nodded. "Perhaps."
They rolled off in the wooden box. "Okay," Thomas said, "you rolled six and I rolled three. Now we add our respective combat strengths to our rolls to get a total of six and ten. Let's check the combat result table."
Thomas had opted for ten-sided dice for combat because it gave more result gradation as opposed to a single six-sided die, or even two sixes. Being able to roll a natural zero also gave you the option of using it as a zero or a ten depending upon your combat model, and allowed for critical success or failure. The numbers that they rolled were pretty average.
Thomas checked the chart and said, "Your roll of four greater than me gives us a result number of two with asterisk, which means that I can either take two damage points, stand my ground and roll another round of combat as a melee engagement, or I can take one damage point and retreat one hex and allow you a free pursuit. I would only take that option, however, if I could retreat to terrain which would give me a better defensive bonus." Thomas pointed to the map. "As you can see, there are no such terrain elements in that area."
"Ah!" Elsinger said, almost giddy. "Then you'll take your two points of damage and be destroyed."
"Not yet. Remember, I have skirmishers in the hex, which allows me the option of trying a screened retreat."
"It'll never work."
Thomas ignored the comment and rolled his die. "I add my skirmisher unit's screen value of three to my seven and I get a ten, which is twice the value of your cavalry unit's current movement value. So this allows me to retreat my wounded pike unit one hex. I still take a point of damage, which will prompt another morale check, but my successful screen prevents you from pursuing. And . . ."
"Now it's our turn," Goepfert said, leaning over the map, "and his cavalry is stuck in position, fighting off stubborn gunmen, while my cavalry can sweep around there . . . and charge from the rear arch."
Thomas smiled. Finally, they were understanding things, seeing how the rules affected movement, how their combat and skirmish values (which they had helped to formulate in the dead of winter last December) affected enemy cavalry movement. They were seeing how each commander's psychological profile (steady, rash, cautious, bold) altered the overall combat effectiveness of their units. They were getting it, and he was relieved.
"Yes," Elsinger said, tossing his die down and tipping his cavalry block over, "but if you had rolled poorly at any time during this exchange, you would have—"
"I might have routed or exploded in place, which would have given your cavalry an overrun bonus and you would have been able to reposition yourself for a counter attack. Yes, I know the rules."
Thomas put down his die. "This is not about winning and losing, gentlemen. If I had rolled poorly, I would be as satisfied in defeat as I am in victory. Kriegspiel is not about victory. It's about practice—being able to put our men through their paces without actually expending them in the field, without forcing them to slog their way through passes choked in snow, at altitudes that make the most stalwart soldier lose consciousness. We can keep from expending materiel that we cannot afford to lose. We can practice tactics, like we have been doing, again and again and again, and see what works, what doesn't, and then adjust our numbers, our variables, until we're satisfied that we've got it right. Each time we win here, we try it again and employ a different tactic. We see what works, what doesn't, and hopefully on the battlefield, you will employ the lessons we've learned.
"Gentlemen, I know what's said of me. I know I'm kalbfleisch, and I know losing Dettwiler was a serious blow to the morale of our men. Even my father contemplated striking a deal with Gremminger. But what's done is done. All I can do is use the gifts I've been given by God. I'm the lowly third son of a powerful father who's nearing death. My oldest brother awaits this event with eager humility. My other brother worships our Lord in Lucerne. I have this," Thomas pointed to his head, "and mathematics. Mathematics is the universal language, and it is possible, with careful and diligent manipulation, to use it to model war. That is what we do here. That is what I learned in Grantville."
"But sir," Goepfert said, quietly, "there may come a time when you will have to put the dice down and lead your men."
Thomas nodded but felt the tears of fear well in his eyes. God help us all.
They were silent for a long moment. Thomas blinked, shook his head, and said, "I think you're right, Elsinger. I think our skirmish values are too high. We'll reduce them to a five and try again."
Before they finished setting up for another go, a messenger entered the tent.
"Yes, what is it?"
The boy nodded and said, "My Lord, Captain Buss says that Gremminger has received Spanish mercenaries."
"Bastard Hapsburgs!" growled Elsinger.
Thomas's heart sank. "How many?"
The messenger shook his head. "Could not get close enough for an accurate count, but he suspects one hundred, one hundred fifty . . . maybe more. And, My Lord, some of them have up-time rifles."
"What kind?" Goepfert said.
"We do not know, sir. But they're rifles for sure. Our man watched them drill. They're powerful. At least twice the effectiveness of our own guns."
"How are they positioned in the ranks?"
"They aren't in the ranks, my Lord. They comprise one unit of twenty. And they're being fitted as riders."
"Cavalry?" Goepfert seemed shocked.
Thomas grit his teeth and backed away from the table. A unit of twenty Spanish riflemen on horseback, firing at twice the effectiveness of his own snaplocks. They'd probably field at three times effectiveness in practice, though, for just having those weapons in hand would embolden them beyond their normal strength. They certainly could not fire effectively on horseback, especially in this rocky terrain, so they will likely dismount and take a defensive position like cavalry did in the American Civil War, or like Irish hobilars. But they would be fast, mounting and moving out of harm's way and appearing somewhere else to harry his men. Thomas shook his head.
Gremminger, you sneaky son of a bitch.
He turned back to the tables. "Okay, the die is cast. Gentlemen, return to your commands and get your men ready. It's time to face the Catholics." He leaned over the map and began resetting the blocks into their starting positions. "I want continual reports, by the hour. Understand?"
"Yes, my Lord," Elsinger said. "What will you be doing?"
Thomas looked up and smiled. "I'll be here . . . running the numbers."
****
"Dismount!"
Captain Mendoza gave the order as his cavalry cleared the tiny creek running down the center of the pass. Men came off their horses even before they slowed and some tumbled into the water, breaking their fall by dropping their Enfields and catching themselves before impaling their bodies on the sharp rocks below the melting ice. Mendoza cursed and helped a man to his feet, gave him back his rifle and pushed him to the bank. "Get ready to fire!"
About a hundred yards ahead of their position stood a thin line of pike, taking cover behind piles of rocks and fence rails. Mendoza knelt down, loaded his weapon, and set the barrel carefully in the crook of a tree. He cocked the hammer and waited until every man was ready.
"Fire!"
Down the line the Enfields fired, plumes of smoke following the minié balls as they rifled out of the long barrels and struck the breastworks in front of von Allmen's pikemen. The sheer force of those powerful bullets tore the railings apart, and men behind them wailed as their legs and arms were shattered by low muzzle velocity wounds.
"Reload!"
They loaded their guns and fired again, and another round of fearful screams filled the cold Alpine air. Those still alive after the second volley began to retreat and Mendoza ordered his men back in the saddle to pursue.
On and on it went for the next several miles. Where are their guns? Mendoza wondered. Where are their cavalry? Just one pitiful little screen after the next, ten to fifteen men each. Mendoza considered charging the fifth screen line but reconsidered at the last moment. He only had twenty men, whose purpose was to move up this pass quickly and outflank von Allmen's army. Gremminger had assured him that this route was easily traversable and that Mendoza should not worry. "Von Allmen doesn't know war from waste," he said. "You'll move fast and hit him from the rear while I move my army down the Flüelaand strike like a hammer. Once in position behind his lines, find good ground and kill them on the retreat."
But the pass was too narrow to maneuver around the pike screens, and if he tried, he'd lose men. He couldn't afford to lose a single one.
On the seventh screen, he ordered a retreat. "Gremminger be damned," he said and kicked the sides of his horse.
Three miles back, guns began to fire along the ridgelines.
Not cannon, for it would have been impossible to put such heavy barrels among the thick spruce, but snaplock, flintlock, and the occasional wheellock. Two or three men in each team, spread thin among the trees, taking single shots at Mendoza's men as they tried to gallop out of harm's way. But the creek split his force, and their retreat was slowed by bullets hitting their horses. When the third horse went down, Mendoza realized that they were not trying to shoot his men; they were purposefully targeting the horses. It made sense in a way, Mendoza admitted. Trying to hit a moving target with inaccurate weapons was difficult at best, so why not target the biggest piece of flesh on the field? Another horse went down, and suddenly his men stopped, turned in the saddle or pulled themselves out of the water, and began shooting wildly up the ridgeline.
"Bastante!" Mendoza said, pulling his saber and whipping it into the air. "Enough. Don't waste shots. Remount the fallen men and move! Muevan!"
For the next three miles, Mendoza's impromptu hobilars fought for their lives. By the time they cleared the pass, they had lost twelve horses, five men, and Mendoza himself had been shot in the right arm.
****
"Gremminger disrespects me," Thomas said as he removed the wooden sticks from the map that had represented the entrenched infantry screens. "But damn him, he won't anymore. That bloodied his nose."
Goepfert nodded. "Yes, but we lost seventy-two good pikemen. We can't afford losses like that for such little gain."
"Little gain?" Thomas leaned over his chair and picked up an Enfield rifle that had been rescued from the creek during the Spanish retreat. He hefted it, set the butt against his shoulder, and looked down its long barrel. "Nonsense. The Spanish are back on their heels, and that pass is closed for good."
Goepfert shrugged. "Gremminger will simply refit what remains and try something else."
Thomas set down the rifle and pointed to the map. "And so will I. Are the men ready?"
"Yes, My Lord, but I wish to advise against your plan. It's too risky."
Thomas furrowed his brow. "How so?"
Goepfert leaned over the table and motioned to the twelve blocks arrayed along the Flüelapass. "You're ordering an attack, and it has always been the policy of this army, and of your father, I might add, to defend ground, thus off-setting the numerical superiority that Gremminger has always had. You are asking us to attack, and that, by definition, escalates this engagement beyond our purview, our political scope. If you attack Gremminger, My Lord, you are giving ammunition to his supporters in Tarasp. You are giving ammunition to the Hapsburgs and their desire to ally the Grisons with the League of Ostend. Your father is against the League, of course, but if he's seen as being the aggressor in this engagement, then the Zehngerichtebund will have to move quicker than it intends, and they may well cut their ties with your family and let us burn."
Thomas pointed at the Enfield. "The Hapsburgs have already escalated this by giving Gremminger Spanish troops with up-time weapons. The die is cast. Let us not suddenly lose our wits on this truth. No, sir. The God's House has made its decision, Goepfert, and we are fools if we do not act in kind. My father is dying and my brother, Lord save him, doesn't have the skills to skin a cat. He is weak and our house will fall whether we defend or attack. If we hold, we die slowly. If we attack, we may still die, but we will die with honor. This plan will work. You know it will."
Goepfert leaned against the table. He smiled, but Thomas could sense the man's growing impatience with his young commander. "This isn't a game, Thomas. This is real."
For a long moment, Thomas stared at his captain. Perhaps he's right, Thomas thought, as his hand found some dice and scooped them up. How dare I speak of honor when I'm afraid to leave this tent? I'm a coward, hiding behind blocks and maps and charts. What do I know about war? Perhaps he's right. Perhaps . . .
Thomas opened his fist and looked at the dice. He counted the pips. He closed his hand and said, "This conversation is over, Goepfert. I've made my decision. I want you to lead the men."
Goepfert sagged, defeated. He nodded. "Yes, my Lord. But . . . perhaps Elsinger would be a better candidate for command? He's younger and—"
Thomas shook his head. "No. Elsinger is rash. You're steady, and your excellent tactics on-map correspond perfectly to your past performance and reputation in the field. Dettwiler placed his faith in you, and so shall I. You can lead the men, and you will."
Goepfert sighed and nodded. "Yes, My Lord."
As Goepfert left the tent, Thomas placed the dice carefully on the table. He counted the pips again.
Snake-eyes.
Failure . . .
****
He's crazy. The boy has lost his mind.
He would never say this to the boy's face, but Lukas Goepfert feared for Thomas' soul. Not in the traditional sense, with brimstone and lightning bolts from the clouds, nor did he think the young von Allmen would burn in Hell. But his soul, his essence—and in Thomas' case, the seat of the soul was the mind—had fallen hard under the American spell. They weren't wizards, as many detractors liked to say, but they were dangerous, and they had poisoned Thomas into thinking that he could learn war from a game. What folly!
And yet, Goepfert admitted, there was some practicality to it. Their tabletop exercises had ferreted out some weaknesses on both sides, and it was easier to "try things out" as Thomas might say, without having to put the men through rigorous drill that might, in the end, prove fruitless. And, it was kind of fun. So maybe the kalbfleisch had something in this wargaming business after all. But to declare Elsinger "rash" was silly. Elsinger might be young, and yes he was impatient at times (and wasn't very good at playing the game), but no one could question his resolve, his loyalty, or his fighting spirit. In Goepfert's experience, such individual élan had turned many defeats into victories. No wargame could anticipate the minute by minute changes on the battlefield, nor the stresses that could turn a stalwart into a crying baby, or a coward into a hero. Only through experience could a commander know and anticipate these things. And what of direct leadership? A good commander cannot lead from a tent. Being visible to your men and sharing their sacrifice could turn the strength of fifty into a hundred. Mathematics mattered, yes, but heart was just as important.
"Captain Goepfert!"
Behind him, behind the long ranks of pike and musket that moved up the narrow pass, Elsinger arrived with his cavalry. The pike moved aside and gave the road to him and his men. He came alongside Goepfert, saluted, and said, "We must make Susch within the hour . . . if we are to follow Thomas' plan and remove its citizens."
It seemed to Goepfert that the young cavalry officer was trying to solicit a negative response to the order, but he ignored the intent and said, "Yes. Move your men along quickly and keep me informed of Gremminger's dispositions. You're supposed to act like Jeb Stuart, our beloved commander has said. I don't know who the hell that is, but you are going to be the eyes and ears of this affair."
Elsinger shook his head and spat onto the ground. He growled. "We should fight in tercios. You know that."
"No. On this, I agree with the boy. Our supplies were sacked when Dettwiler fell. We do not have the ammunition or the runners to distribute it among the units. We have to keep them in three separate blocks, snaplocks, calivers, and muskets alike, until such a time as they are needed and can be moved accordingly. Besides, these passes are narrow enough that there is little concern of being outflanked, and that's where you come in. You have to keep Gremminger's cavalry off my infantry until I can move into town and position our men."
"We shouldn't be attacking at all."
"I know."
"Then why are we?"
"Because we've been ordered to!"
Goepfert looked down. The army was moving forward, slowly but deliberately, their pikes, guns, halberds, and swords glistening in the sunlight. If they noticed his agitation, they did not show it on their faces. He sighed, put up his hand, and whispered, "I know you're concerned, Elsinger. So am I. But we follow our commander's orders. We follow them . . . until I say otherwise. And then, we will do what we have to do to preserve the army. Understand?"
Elsinger nodded.
"Now get going," Goepfert said, patting him on the shoulder. "Be our eyes and ears."
The cavalry moved down the road, and Goepfert led his horse to the embankment to let the infantry continue its march. He studied them with admiration. They were good men, some mercenaries, many farm boys, most dirt poor, but they were willing to fight and die for the von Allmens. They didn't want Gremminger on their lands any more than they wanted a pope telling them how to pray. But Goepfert felt like a butcher leading lambs to slaughter. Oh, Thomas, my dear boy. What do you see in your mathematics that makes you think we can win?
Goepfert looked into the bright sky toward heaven, but the answer was not there.
****
Gremminger watched as his men moved toward Susch en echelon, their frontage protected with musket skirmishers. It was the traditional formation for Swiss infantry, and it had held his country in good stead across scores of European battlefields. It would serve its purpose here too, he knew, as they moved forward quickly and took up their positions on the edge of town to the cadence to martial drums. Two solid blocks of one hundred pikes each, with the middle block comprised of Spanish halberdiers for up-close fighting. Looking at the Spanish formation, Gremminger was relieved that he had managed to calm Mendoza down and convince him to stay. The poor bastard was ready to quit the field after his cavalry was routed. Gremminger had never heard so many Spanish curse words in all his life, and he couldn't help but chuckle a little. But only a little. The kalbfleisch had surprised him. It was a clever move, and one that Gremminger would not fall for again.
He was disappointed that von Allmen had arrived in Susch before him. Murner's cavalry, usually very good at holding the enemy at bay, had not moved as quickly as advised. At least the good townsfolk were gone, it seemed, as Gremminger peered through his glass. They'd left in a hurry. That's good, he thought. Sometimes it was difficult to know which side these small towns were on, so close to the border and so readily influenced by outside events. He smiled. At least he wouldn't have to worry about killing innocent people.
  On the other side of town, ten small blocks of infantry lay with a smattering of musket support. Gremminger looked through his field glass and sneered at the banners waving in the breeze. Most of them were displaying the traditional God's House Ibex on mixed white-and-red fields, and some with smaller coat-of-arms at the top of a white shield. Von Allmen had no business waving such flags. He and his supporters had cast their lot in with the Ten Jurisdictions and the USE; God would punish them in good time. As I will punish them today, he thought as Captain Murner arrived with his cavalry. I will bring those banners down, and we will walk across Ibex bones all the way to Davos.
"You're late!"
The cavalry officer saluted quickly and said, "My apologies, General. Elsinger has been harassing our approach all morning. We drove them off finally, but . . ." He hesitated. ". . . they took out one of our guns."
"Destroyed the carriage?"
Murner shook his head. "No. They spiked it. Hammered a nail down the touchhole and broke it off."
Gremminger grit his teeth. Von Allmen had at most two cannon. Now there was parity. Damn! He shook his head. "Get the other two up here quickly and place them where I have directed. And I want you to split your men; thirty to the right, thirty left. There's just enough gap on either side of the town to infiltrate. Once behind their blocks, reform and charge. Do you hear me?"
Murner nodded.
"And get those Spanish Enfielders back in the saddle. There aren't many left, but by God's Grace, we'll use them."
"Yes, sir!" Murner kicked his horse and rode off.
Gremminger looked through his field glass. On the ridgeline far to the rear of the enemy position, he saw the command banner of Captain Goepfert. He nodded. A good soldier and the right choice. "But, Goepfert," he whispered as he watched his cavalry form up and move towards the flanks, "are you going to follow your own judgment, or are you going to follow the boy like a good servant?"
He prayed for the latter.
****
From the ridgeline, Goepfert watched as Gremminger's cavalry tried outflanking his small blocks of pike. But as the cavalry advanced, the flanks pivoted and reformed en echelon. Murner's men were peppered by musket fire and some fell dead into the front block on the right side, scattering the men and forcing a gap in the line. Murner exploited it and flooded through, his horse scattering out and swiping terrified faces with sabers and taking shots with wheel-locks. "I have provided the strategy," Thomas had said, "you provide the tactics."
His instincts told him to reform his infantry into larger blocks to thwart the enemy troops now moving through Susch. When they hit, his tiny blocks would not hold. It would be a rout worse than the Dettwiler debacle. Goepfert looked down at the raging battle. He sighed. Give the kid a chance.
He looked at his bannerman and nodded. The young boy waved the banner as designated and one after the other, the small blocks turned their ranks and formed hedgehogs or what Thomas called "French Squares" as employed at Waterloo. Geopfert had never heard of that battle but it seemed to be working. The cavalry flowed through the blocks like water, poking and prodding as they went, trying to find weaknesses in the tight squares. But the pikes and halberds were holding well, and the snaplocks that had squeezed into their centers fired, protected by the forest of polearms, reloaded and fired again, taking horse and mount down and spreading the cavalry even thinner. Goepfert nodded. It was working.
Time to launch the second part of Thomas' plan. He looked to the center of the town. As the boy predicted, Gremminger's pike and halberdier blocks were too large to move through unimpeded. They divided around the buildings. The Spanish halberdiers were spread even thinner, taking the tack of stretching their line down the center street nearly in column. But there were so many of them. Three hundred total, including skirmish support. Even if the plan worked . . .
Goepfert gave the nod, and the bannerman waved his flag again. Nothing happened at first, then one after another, small popping sounds spread across Susch as windows opened, loft doors sprang free, and lines of smoke filled the sky as small-arms opened fire on the confused enemy infantry. A mighty roar went up through the ranks as men fell bleeding from head and chest wounds. Thomas had specifically ordered that officers be shot. It was an unprecedented move in the Grisons. Unthinkable, in fact, to shoot an officer. Not that it never happened in battle, but to order it, to specifically call for the assassination of the sons of important Swiss families, would have ramifications far beyond the border of this small Alpine village. "War is hell," Thomas had said, quoting some American general from a book he had read in Grantville. Indeed it was, and now von Allmen was bringing that hell to Switzerland, killing boys like himself by the bushels. But he wasn't killing anyone, was he? He was sitting in a tent, rolling dice, running the numbers, while his men were being encircled.
And so it was. The initial shock of the plan had killed many of Gremminger's unsuspecting soldiers, and had held up their advance. The Spanish even fell back out of the town. But the skirmish lines in front of Gremminger's infantry fired back at the buildings and pinned the ambush. This gave the infantry time to reorganize and storm the buildings, smashing the doors open and racing up the steps to kill the surrounded gunners. One after another, the buildings fell silent.
The small pike squares had done their job against the cavalry. Murner had ordered a retreat, and Elsinger's cavalry would make sure they did not return. But there were two other cavalry units out there in reserve, plus another four hundred men awaiting orders. "We're fighting a war of time," Thomas had said. "We need time for the politics to evolve, for Davos to make good on its promise. Time is what we fight for."
Goepfert spit onto the ground. It's all just a game to you, isn't it, boy? We're all just numbers. You've supplied the strategy, indeed, but it's time you got your nose bloodied. Here's a tactic for you!
He motioned for a runner. The boy appeared beside his horse. Goepfert took a piece of paper and one of Thomas’ Grantville pencils out of his coat pocket and handed it over. "Write this down, word for word, and deliver it personally to Lord Thomas von Allmen."
As he spoke the message, the boy's eyes grew large. When he finished, the boy folded up the paper, put it in his pocket, and handed the pencil back to his commander. "Sir, I don't understand this message. You're not—"
"Hand it to him personally, Karl," Goepfert interrupted. "Do not speak a word to him, and do not look into his eyes. If he sees your eyes, he'll know you're lying. He's too damned smart for his own good. Go!"
Karl saluted and was gone.
Goepfert looked through his field glass at the battle below. His infantry were out of their squares and back into normal formation, waiting Gremminger's infantry as it fought through the streets of Susch. From this vantage point, it was easy to see how even two cannon, carefully trained right down the center of the town, would . . .
The boy is too damned smart for his own good.
Goepfert lowered his field glass, put up his left hand, and said, "Fire the guns!"
****
"I swear to the Almighty, Mendoza!" Gremminger screeched above the roar of battle. "If your men retreat one more time, I'll kill them myself. No quarter!"
The Spanish captain sneered and turned away. Gremminger watched him disappear among the confusion of Spanish infantry trying to re-form in the center of the town. The Swiss pike, at least, were doing well, but it had become a massive, confused infantry squabble, as Geopfert ordered cannon fire from his ridgeline. The first few shots had torn through Gremminger's men like butter, and the Spanish had lost a dozen in the first shot. Bits of brain matter and bone had even spattered Gremminger's legs one hundred yards away. He got off his horse quickly. Either that, or retreat back to the protection of his own guns. But why haven't they fired? Why?
And then they did. Gremminger had never heard anything so wonderful in his life. Finally, his guns were ripping long bloody lines through von Allmen's infantry. Or were they? It was difficult to tell from this position, with the blocks all pushed together and with so much smoke floating above the town. He needed to get closer and see for himself.
He whistled for a runner. "Tell Captain Rauber to bring everything forward. No delay!"
"Yes, sir!" The boy saluted and ran off.
Goepfert had already ordered the rest of his men to engage. He'd thrown everything in, and so clearly this was where they intended to finish the job. But was it his decision or von Allmen's? And where was the boy? Why wasn't he here at least observing the battle? What the hell was he doing in that tent?
"Coward!" Gremminger said as he and his staff moved through the town carefully to get a better view of the battlefield.
****
Thomas' hand shook as he read the message. Captain Goepfert has fallen. You must come at once.You must lead the men.
It was signed by Elsinger. He read the message again, the words mixing with memories from his dreams. His hand would not stop shaking, like those soldiers from Vietnam who had suffered shell-shock, or what was called by American clinicians post-traumatic stress. But they had actually fought; pulled a trigger, thrown a grenade, put their hand in the chest wound of a fallen friend. What had Thomas done? Nothing . . . nothing . . .
He had been Dettwiler's aide de camp for only eight months, and he had never even fired a gun. He would never admit that to his staff, for they'd believe it certainly, and that would make him even less of a man in their eyes than he was now. But in the last few months he had found some courage. He had found a confidence that was lacking. Being the son of a Swiss lord gave him title and claim, but nothing else. Until now. These dice, these maps, these tiny wooden blocks he pushed from hex to hex had told him that he was smart enough to lead men into battle. Lead men? He was smart enough for strategic and tactical decision-making, but was he brave enough to lead?
Thomas grabbed the Enfield with shaking hands and bow-slung it across his back. It lay heavy against his cuirass. He was afraid the half-cocked trigger might fire, but of course it would not. Not until he pulled it.
He breathed deeply and stepped out of the tent. The sun was high and hot. He rubbed his eyes until he could see. In the distance, he heard cannon fire. Mine or his? Both probably. Numbers swirled in his mind, blocks moved, dice rolled.
He climbed his horse. "I'm going to the front," he said to the young boy holding the reins. "If I don't return, tell my mother, my father that . . . I tried."
He turned, spurred his horse, and galloped toward the sound of the guns.
****
Gremminger watched his infantry hit the center. The Spanish had come back strong, smashing into Geopfert's porous line and leaving large gaps, despite the man's efforts to put everything he had into the field. Parts of Susch were on fire, and Gremminger was truly sorry for that, but if it meant that von Allmen's army would finally be defeated and routed from the field, he was willing to take the political hit, regardless of the outcome.
"Get me a horse!" he yelled to a staff member.
He peered through his field glass. Remnants of Murner's cavalry coupled with the Spanish Enfielders slammed into one of Geopfert's small infantry blocks. They tried holding their ground, but one after the other, men were picked off by errant up-time shots ringing through the smoky air. Pikes cut through horses' necks, swords slashed down, faces exploded in a burst of sweat and red blood. The smaller enemy units were mobile enough to fill gaps in the line, but ultimately could not stand against Gremminger's larger units.
There was, however, something useful in smaller ranks, Gremminger had to admit. They did not possess the punch and potency of larger formations, but their size allowed greater mobility and allowed exploitation of open flanks. It was as if von Allmen was trying to fight a guerilla war. But you fight a guerrilla war by attacking, withdrawing, attacking, withdrawing, and you certainly did not do it with pike. Goepfert was not withdrawing. He was trying to maintain interior lines by pushing a superior force back. Clearly, the wishes of his young commander and his own practical field experience were at odds.
Gremminger nodded. It was time to exploit this rift in command.
His horse appeared at his side. He climbed into the saddle, unsheathed his saber, and said, "Let's get into this fight. No leading from behind. One more push and they'll crack. With me!"
The small cavalry unit that had formed up behind their commander followed him down the smooth slope of the road that split Susch in two.
At the edge of town, Gremminger raised his saber, leaned into his horse, and shouted, "Charge!"
****
The sounds of battle grew confused as Thomas drew near. The guns were louder but they were not his guns. He did not know how he knew this, but he knew. It was in the way that they fired. Two rounds and no response. No counter-battery. One side was firing, the other was not, and screams of pain erupted on the valley road that wound down from the Flüelapass, through the battle lines, and into Susch.
Thomas turned the corner and the fight came into view, lines of ragged infantry spread across the field like skins from a shedding snake. Red and white and blue shirts, grey coats, ibex, lion, and shield banners, coat-of-arms of smaller houses whose children and subjects lay in heaps on the bloody ground. It was difficult to tell the opposing sides for these were all Swiss boys save for the small detachment of Spanish that Thomas could barely discern through the bleak smoke. So many men dead on the field and yet they kept on, re-forming lines and going at it again. He couldn't help but feel a certain pride as he watched it all. It did not matter who was friend or foe. They were Swiss, and they never retreated.
But that was not true, was it? At Marignano, Swiss pike had been decimated and forced to retreat. At Bicocca as well. Two old battles, barely remembered by the Swiss people but now ringing clearly in Thomas' mind like church bells. And just a few short weeks ago near Zernez, another retreat had occurred, and so here he was, just a boy, looking down on carnage that he had never seen in his life. You must lead the men. But how? Around him, the dead and dying lined the pass, the small wagon train of his force choked with civilians from Susch that he had yanked from their homes to make room for death and desolation. As he brought his horse to a slow trot, they looked at him, paid their proper respects, and reached up as if he were the American president, Abraham Lincoln, come to Richmond to free the slaves. He reached down and touched their hands and tried to offer them some reassurance, some hope in the stench of the billowing smoke and fire that ran through their homes.
He'd made a mistake. He realized that now. He had saved the civilians by moving them out, but not their town. Putting gunmen into the empty homes was a way to slow the enemy advance, force them to stack up in the streets and perhaps convince Gremminger to pull back and reconsider a different route. Then counter-attack. Gremminger, however, had surprised him. The duke had been bolder than first thought, more ruthless, a bigger risk-taker. Thomas had run the numbers, had calculated Gremminger's skills and had built in variation for his psychological profile. Not enough variation apparently. Thomas had made a mistake . . . yet he'd been right as well.
It was clear that Gremminger's superior force was having trouble finding complete purchase of the field. He could not push through Susch with all of his men at once, and thus, he could not attack in force. It was a natural choke-point that slowed his advance and allowed Elsinger's cavalry time to function as hobilars, like the Spanish had tried to do. Their guns were inferior weapons to the Spanish, but it appeared that Gremminger had committed his remaining up-time weapons to the full battle, in desperation no doubt, trying to whip the kalbfleisch here and now.
You must lead the men.
Thomas scowled. It was a damn fool thing for Goepfert to do: getting himself killed at such an important moment. He pulled out his field glass and focused on the battle in the center of the haggard line, hoping to see an opportunity to order his men off the field, or to pull them back enough to re-form strong, tight blocks and keep holding. But that was not going to happen. Too many men had died and even in Thomas' short experience, it was obvious that Gremminger's superior numbers would, in time, push through the town and take the field. So what to do? What do I do?
Then he saw a ghost coming down the ridgeline, Captain Goepfert, his banner of a golden shield on a red-and-white field waving carelessly in the air. Thomas blinked, wiped sweat from his face, and looked again. It was no ghost. It was the man in flesh, holding his saber high, mouth open and teeth bared although his battle cry could not be heard from this distance. He was alive and leading a charge. Alive . . .
"Goepfert, you son of a bitch, I'm going to kill you myself."
Without thought, Thomas spurred his horse onto the battlefield. He could not take his eyes off his commander, holding his field glass like a club. If Goepfert were near, he'd knock the lying bastard off his horse with a crack across his skull.
Thomas found himself surrounded by his men, some crawling out of the battle, some falling back with exhaustion, some dumbfounded by the fact that he was among them. He held up his glass like a sword and said, "Don't look at me, you fools. Get in and fight!"
  His eyes, however, were fixed on Goepfert, who had turned his charge toward a clump of Spanish halberdiers stubbornly holding the center of the line.
"Goepfert!" Thomas yelled, but his captain did not respond. He either did not hear or did not care to answer.
Thomas' horse stopped abruptly as a pike was thrust into its face. It missed the horse by inches and Thomas grabbed the spear tip to keep it from plunging into the beast's neck. He twisted in the saddle, holding the pike and kicking at the man who tried desperately to knock him from the horse. Thomas, his mind wild with fear, dropped his field glass, drew the Enfield, and aimed it at the head of the enemy pikeman. He pulled the trigger back and was about to fire, when the man's shoulder blew apart, struck by a shot that hit him square in the back. He dropped the pike and fell forward dead into the bloody mud.
The young boy who had fired the musket from behind was shaking violently, clearly terrified by what was going on around him. Thomas was about to say something, but the boy ran off and disappeared into the smoke.
Thomas dropped from his horse and continued on foot, toward the block of Spanish halberdiers. Sweat poured from his face. His heart beat so fast he could barely hear anything around him but the coursing of his own blood through his sweat-soaked body. Everything was like a dream, moving slowly, a shadowy echo of battle in his mind. But it was real, all too real, as he watched Goepfert's charge hit the Spanish block and tear it to pieces. Goepfert was tossed from his horse. Thomas stopped and suddenly he could hear everything, every cry, every crack of bone, every plea for mother, every whinny of a horse, every clash of steel.
"Goepfert!" He ran to his fallen commander. He found him there behind the carcass of a skewered horse, wrestling with a Spaniard. They rolled in the mud, scraping with mad fingers at each other's throats, their eyes dark and furious. Thomas had never seen two people so intent on killing each other. What should I do? He didn't know. But he had a gun in his hands. He held it up and swung it like a club and hit the Spaniard square in the temple. The man went limp and Goepfert pushed him aside.
"Thank you, Thomas," he said, rising and rubbing red, gooey mud off his face. "But you can fire one of those, you know."
"I thought you were dead!"
"Yes, but I'm not."
"I should kill you my—"
Goepfert pushed Thomas aside. "No time for argument. Look!"
He pointed to the town. Thomas turned to look and there, at the edge of Susch, a line of cavalry was charging down the road, thirty strong, led by Gremminger.
The duke's personal guard followed him closely, spread in a wedge that struck the first line of infantry. It did not seem to matter to Gremminger whether he hit his own men or not. It was clear to Thomas that the duke intended to pierce the infantry line and make for the center, where he and Goepfert now stood.
"What do we do?" Goepfert asked.
Thomas shook his head. "I—I don't know. What should we do?"
"You're in command. Lead! Make a decision."
His throat was paralyzed. No thought he could conceive measured up to what needed to be said. The men gathered around him, some on horse, some on foot, a mixture of pike, sword, and gun. All of them with their eyes upon him, waiting for his decision. He felt a mere foot tall, a tiny bauble, shiny and important, but shallow and without substance. In his tent, with dice and maps and blocks, there was substance. Here, there was . . .
"Hold the line!" he yelled, not believing the words that came out of his quivering mouth. "Refuse the field!"
Goepfert barked the order up the line and men hastily fell in place. But Thomas did not hear. He was not a part of it anymore.
He stepped away from his men. Goepfert reached for him but Thomas shrugged him off and moved into Gremminger's path. He held the rifle forward and steady with both hands. The ground shook with the weight of the charge, but Thomas did not move. In his mind, he saw the faces of the two bright and capable young men from Grantville, heard their playful competitive banter and watched them roll their dice. War was just a game to them, something to play on a lazy afternoon to bide time until they reached adulthood and set aside their toys. They did not carry the burden of responsibility like he did, day after day. They did not carry the weight of blood on their hands like he did.
Gremminger drew closer as Thomas waited with gun held forward. The rattle of machine gun fire filled his mind. He was an American soldier again, chopping his way through the jungle, throwing grenades down a tunnel, diving for cover as mortar rounds struck his foxhole. The ground shook. Gremminger drew closer, closer. He could see the duke's large, impetuous grin.
At this short distance, the accuracy and power of the weapon increased dramatically. He'd never fired it before, but he knew. The math was so obvious in his mind.
Thomas raised the gun higher, aimed carefully, and fired.
****
Thomas knelt beside Gremminger's body. The shot had torn through the duke's chest and neck. He'd hit the ground, breaking his back. Tiny bits of clavicle stuck out of his ruined shoulder, and Thomas turned the body over and looked into the man's face. It was bloody and wet, part of it torn away as his body, thrown from his horse, had slid over the hard ground. Thomas closed his eyes. What a mess.
With their leader dead, Gremminger's army had fallen back. The Spanish retreated first, what was left of them, followed by the cavalry and then the remaining pike blocks. One entire unit of Gremminger's infantry had not even made the field. Thank God for that, Thomas thought, as he stood and looked over the broken ground. Bodies lay everywhere, and the citizens of Susch picked their way back home, moving through the carnage, looking for loved ones, lost boys. Mothers cried, daughters and young sons wept. Thomas felt like crying too. He had not anticipated the civilian cost of the battle, hadn't factored it into his combat model. He would do better next time.
"You lied to me, Goepfert," Thomas said, drawing dice from his pocket. "You dictated that note, didn't you? You knew I would have no choice but to come on word of your death. You led me here, and I could have been killed."
Goepfert nodded, his injured arm held tightly at his side, his swollen jaw bandaged. He sounded like he had cloth in his mouth, but he spoke as clearly as he could. "Yes, My Lord, and I apologize for that. If you wish to reprimand me, I'm prepared to face your father. But I hope you understand why I did it. You're a brilliant young man, Thomas, but war is more than mathematics. Those numbers on your blocks represent real flesh and blood. In your heart, I know that you know this, but you must experience it, not as an assistant, but as a man and a commander. Do you understand?"
Thomas rubbed the dice in his hand. He nodded. "Yes, I do." He opened his hand and counted the pips. "I'm not cut out for field command, am I?"
Goepfert sighed and shook his head. "No, you are not. But in time, you could be. You showed great bravery today, if not a little impetuousness there at the end. But you stood your ground and made a decision. You just need to set down those dice and apply yourself."
"Are you nuts?" Thomas said, remembering a famous line from an American general during World War II. He gripped the dice and blew into his fist. "I'm more convinced now than ever that I'm right. My plan worked. It was costly, yes, and I made some mistakes. I didn't put enough emphasis on how a superior force, just by its sheer presence, impacts the overall psychology of the battlefield. I'll do better next time. But we won today. We own the field."
Goepfert nodded. "We own it today, my lord, but tomorrow? I'm not so sure. The Gremminger family will not take this lightly. His daughter will seek vengeance, and what of the Hapsburgs? I dare say we've not heard the last of them."
Numbers passed through Thomas' mind, blocks moved, and dice rolled. "We'll worry about all that tomorrow." He stepped over Gremminger's body and placed his hand on Goepfert's shoulder. "For now, let's regroup and pull back to the security of the Flüelapass. Oh, and find Elsinger and Arnet. I want you all in my tent by sundown."
The captain nodded. "What for?"
Thomas opened his hand and revealed his dice. Box-cars.
He smiled. "I have a plan."
****



The Play's the Thing
Written by Bradley H. Sinor and Tracy S. Morris
 


Mirari Semsa looked up with a start when the front door of her chocolate shop slammed open so hard that she feared it would come off the hinges.
Elizabeth "Betsy" Springer's familiar, lanky redheaded form made a beeline across the room, weaving in and out of patrons to get to Mirari's personal table in the far corner. Two recently hired waitresses dodged out of the way as she passed, barely keeping a hold on the plates they were carrying. A few of the customers looked up, the expressions on several of their faces showed that they recognized the newcomer.
"Hello Betsy," Mirari said.
The young girl leaned across the table and looked down at the Basque woman.
"If I see him again, I'll kill him and I will do it slowly, very, very slowly." She raised one hand, finger pointed skyward for emphasis. "I'll cut his heart out with a fork. No! I'll use spoon!"
Mirari took a sip of her chocolate, set the glass down and smiled at her guest. "Why a spoon?"
"It'll hurt more!"
"Why don't you sit down and tell me what my dear cousin Denis has done?" Mirari waved to an empty chair in invitation.
Betsy dropped into the chair on the opposite side of the table and glanced back toward the front door as if expecting the devil himself to be standing there. Mirari thought she could hear her friend counting backwards, first in English then in Latin, which surprised her, since she hadn't been aware that the young redhead knew any Latin.
In the few months since they had met, the reporter had become one of her favorite people in Grantville. Betsy was a little quirky, definitely not like the young women that Mirari had grown up around. That was something she liked about these American women; they were not inclined to follow the path expected of a seventeenth-century woman, which suited Mirari quite well.
"It's not Denis! He's one of my best friends," said Betsy finally. "It's that supreme idiot Albert!"
"Albert?" Mirari blinked in confusion. "I'm not really sure who you are talking about. Personally, I know four Alberts, so you need to be a wee bit more specific."
Betsy leaned back in her chair and covered her face with one hand. "There can be only one! Albert Haleman! His family lives southeast of here. For some damn reason that I don't understand he's decided that he and I are soul mates and that we should get married and have eight or twelve or twenty kids."
"Big families can be a good thing," Mirari said cautiously. She had five brothers and three sisters—at least those were the ones that her father would admit to. Things did get a bit crowded at the dinner table, but there was always someone to talk with and to take your side in an argument.
Betsy sat up straight again to throw Mirari an incredulous look. "I don't mind having kids! I actually like the idea. Someday. A long time from now. After I'm secure in my reporting career. And not with . . . " Her face twisted like she'd just tried lutefisk. "Albert. "
Mirari smiled in amusement. "So how did Albert get the idea that you two should marry?"
"I owed Albert's cousin, Hans, a favor for an interview. He said 'Let me set you up on a blind date with my cousin Albert." She puffed out her chest and cheeks while lowering her voice in an imitation of what had to be Hans. "'Then we'll be even,' he said. 'He's curious about Americans. It would only be once,' he said. Unfortunately, he neglected to tell Albert that this was a onetime only event. Now the idiot thinks we're made for each other, and that I just have to realize it. He won't take no for an answer!"
Mirari couldn't help but smile. The Basque woman could think of at least a half dozen ways to get rid of an unwanted suitor. One or two would even leave his ego intact.
"You could always tell him that you were madly in love with that young navy man from Hamburg. The one with NCIS," she suggested.
"Abelerd Gottschalk? He was kind of cute." Betsy looked thoughtful. Then she shook her head. "It wouldn't work. "
Just then one of the waitresses walked up to the table. "Mirari? He's here. " At those words Betsy went pale.
"Thank you," Mirari said. "Bring him right over. " She turned to Betsy. "I think I've got just the thing to take your mind off of Albert. "
****
The waitress led over a young man of perhaps thirteen years who was dressed in browns and grays. Like a good reporter, Betsy studied him while he approached. The first thing she noticed was his large, hawk-like nose. She actually thought it gave him a unique look. As he crossed the room, patrons stepped aside to avoid brushing the sword that hung from his belt. As he neared, his startling dark eyes zeroed in on Betsy. She flushed at being caught studying him so openly.
"Madam Semsa," the young man turned to Mirari. "It's a pleasure to see you again. "
"As it is to see you," Mirari said and then turned to her friend. "Betsy, I would like you to meet Cyrano de Bergerac."
  "Cyrano? Oh! They wrote plays about you!" All thoughts of Albert flew from her mind. Betsy stood to offer de Bergerac her hand. Rather than shake in the American style, he turned it and kissed her knuckles. If he had been a few years older, Betsy would have been flattered. As it was she thought it was cute. She could easily see where the older Cyrano would get his reputation for being a great romantic.
"I'm told they exaggerated the size of my nose, somewhat," he said ruefully.
"You know what they say about a man's nose," Betsy replied. Then her eyes grew wide as she realized what she had said.
Cyrano lifted a single eyebrow in question. He was obviously trying to appear worldly and cool, but a furious red blush darkened the back of his neck and cheeks. "That would be where my other reputation comes from."
"Mondemoiseau de Bergerac is taking a grand tour of Europe. He and his companion have traveled some way out of their way so that he can speak with you, Betsy."
"Really? Where is your companion?" By the way that Mirari said the word, Betsy assumed that by "companion," Mirari actually meant "guardian."
Cyrano's eyes twinkled. "Regrettably, my cousin was detained in Badenburg on pressing business. I decided not to wait on him."
Betsy took an instant liking to Cyrano. Her favorite girlhood adventures were the ones she'd undertaken while the babysitter was "detained on pressing business" elsewhere. "So what can I do for you?" she asked.
"Mondemoiseau de Bergerac is interested in your knowledge of up-time cinema," Mirari looked from Betsy to Cyrano in bemusement, as if she wasn't quite certain that introducing the two had been a good idea. "He is a budding playwright and he wants to write a play based on an up-time movie in order to gain some notoriety."
"Which one?" Betsy asked. She ran through a mental list of movies that could easily be converted into stage production. One that was adapted from a stage production, such as The Odd Couple or The Front Page, would be perfect, she thought.
"Have you ever heard of Our Miss Brooks?"
Betsy tilted her chair back and suppressed a laugh. "As a matter of fact I have, but it wasn't a movie. It was a radio sitcom when my Grandpa was my age. They made a TV show of it when my dad was a little boy. We used to watch reruns together when I was a girl, Eve Arden played Miss Brooks. Of course, that was years before she was Principal McGee in Grease."
"Greece?" de Bergerac tilted his head in confusion. "What does the Balkan Peninsula have to do with it?"
"Don't ask," said Mirari with a tone of warning in her voice that he apparently understood.
"You have seen the drama, which is the important thing!" The young playwright said in triumph. "I want to write a play based on this story. While other up-timers I've talked to remember the name, none of them admit to having seen it. Which makes it all the more intriguing to me; a story so forbidden that even now people will not speak of it!"
"Our Miss Brooks? Forbidden?" Betsy snorted in an effort to hold in her laughter. "I wouldn't call it scandalous. Just obscure."
"Mirari said that if anyone in Grantville remembered classic up-time cinema, it would be you," he continued as if he hadn't heard her.
"TV isn't exactly cinema, but it just so happens that I think I can help you anyway!" Betsy said.
Just then the bell over the door rang again. Betsy's head whipped around. She paled as a young man walked into the room, his eyes scanning the patrons intently. "Oh no, Albert!" She dove under the table and then looked up at Mirari's bemused face. "I was never here!"
****
"Tell me that it isn't really true," Denis Semsa said when Betsy walked into the room at the back of the Grantville Times offices where he and the other staff artists did most of their work. The air in the room was heavy with the scent of freshly cut wood and long thin shavings were scattered all across the floor.
"Okay. It isn't true. What are we talking about?" Betsy stared down at the woodcut he had been working on. It showed a number of men and women sitting around a large table filled with piles of books and papers.
She picked the carving up and turned it upside down to stare at it. Then she righted it and looked again. "What is this? One of the Committee of Correspondence gatherings?" She asked while obviously trying to make sense of the reverse image cut into a print block.
"No. It's a parliamentary subcommittee meeting," said Denis. "And don't try to change the subject."
Betsy didn't look up at her companion. "Then why do these guys look as if they like each other? That doesn't sound like most politicians that I know."
"Trust me, the disagreements came quickly. But Mr. Kindrad wanted to show that the two sides can work together. It's in the spirit of . . . now what did he call it?" Denis broke off to search for the word while snapping his fingers in the air. "Bipartyingship."
The corners of Betsy's mouth twitched. Denis knew then that he'd made a mistake with the word. "Bipartisanship," she said slowly, "is what I think you mean. "
Denis waved away her comment. "That doesn't matter, you're dodging my question. So tell me that you didn't do it!"
Betsy drew a deep breath and smiled at him serenely. "I really don't know what you're talking about."
"Betsy, I've seen you change the subject on someone too many times to just let you get away with it. Tell me about what happened yesterday."
Betsy picked up the woodcut and studied it again. She spent nearly a full minute ignoring him. Denis knew that she was doing it on purpose to goad him for being nosy.
"What did you hear?" she said finally.
"That you and Albert were seen out together, in fact that you were quite the pair of lovebirds. Is this becoming serious?"
She scoffed. "No! It is not becoming serious! Not in any conceivable way, shape or form. If Albert has been telling tales like that, I will teach him the meaning of the words 'unending pain!'"
"There are some people who would say that pain was a definition of marriage," Denis mused. Seeing Betsy's scowl he held up his hands in a defensive pose. "But I'm not one of those people. I also heard something about a table that you were hiding under."
Betsy's eyes grew as big as coins and her face flushed red with embarrassment. "Oh Lord! Please tell me that you heard that story from your cousin and not one of the town gossips!"
Seeing her distraught expression, Denis took pity on her. "You can rest easy. I did hear that from Mirari. Did you meet with that playwright that she wanted to introduce you to?"
"Cyrano de Bergerac, in the flesh!" Betsy grinned and bounced on her toes. In her excitement, she appeared to have instantly forgotten Albert. "And he looks nothing like Steve Martin!"
Denis knew better than to ask who Steve Martin was. Not asking the "who" question too often was one of the first things he had learned after meeting Betsy Springer. "What did he want? Mirari wouldn't tell me."
"He wants me to write down everything I know about some obscure sitcom from the fifties. He thinks it's an up-time classic that would be perfect to adapt it into a play. " Her eyes got a faraway look in them. "I think he may even give me writing credit!"
"If you're going to work on this play with him, then that should keep you out of trouble. And out of Albert's notice as well," Denis said. "Will you be hanging around the office for a while?"
She glanced around the room warily. Denis couldn't be sure if she was looking for emergency exits or to see if Albert was lurking in the shadows.
"Why not? Albert knows where I live. I don't want him hanging around there, getting too friendly with my mother." Betsy looked a little sad. "Ever since Dad died, she's been hinting that I should find a good man, settle down and start giving her grandkids. She doesn't need any encouragement from him."
****
Betsy slipped from Denis's mind as he worked on the woodcut. At least until Mirari ran into the workroom.
"Denis, have you seen Betsy?" Mirari looked shaken.
Denis's wave took in the room. "She was working on her notes for Mondemoiseau de Bergerac's play and hiding from Albert, until about a half hour ago. But she decided to get some air."
"Oh dear," Mirari said. "We need to find her, and soon! Mondemoiseau de Bergerac has challenged Albert to a duel!"
"What? Why?"
"Albert must have seen Betsy with us at dinner last night after all and assumed that I was trying to set her up on a date. So he insulted Mondemoiseau de Bergerac's nose."
Denis blanched. "Good Lord! I thought she was exaggerating but I guess Albert is as much an idiot as Betsy said he was!"
  Mirari nodded at that. "And Mondemoiseau de Bergerac's cousin has yet to appear. If he were here, he could probably put a stop to all of this foolishness. But now . . ." She trailed off and shook her head. "If we don't get Betsy to intervene, I'm afraid that Mondemoiseau de Bergerac will kill Albert!"
"Not that she would think killing Albert would be that bad an idea," said Denis. "You know how many times she has threatened to do it herself."
"I've threatened to kill men all my life, but I've never done it," said Mirari.
Denis arched an eyebrow at his cousin. There were family stories about her that said otherwise. Although he was sure that if she had killed someone it was not without justification.
"Besides the paperwork that we would have to fill out, it would be a pain, yes?" He smiled. "You did happen to mention to Mondemoiseau de Bergerac that dueling is illegal in the USE?"
Mirari rolled her eyes. "I did. But he doesn't care. And I've seen Cyrano fight. He's already good enough to cut Albert to shreds without breaking a sweat."
"In that case . . ." He put down his drawing tools. ". . . I think Betsy couldn't have gone more than a block or two."
"I'm glad you see it my way," she said.
"We would be doing Mondemoiseau de Bergerac a kindness. If Betsy gets a hold of him after he's killed Albert . . ." Denis broke off his speculation. "I think she wants to reserve that privilege for herself."
****
Betsy's mind was so filled with the play that she almost walked into danger.
"Look out!"
She snapped out of her reverie to see a large horse rear above her. She scrambled out of the way even as the horse's rider pulled tightly on the reins to keep the animal from bolting.
"What kind of nutcase—" She broke off muttering as she heard a small engine splutter across the street. She looked up at rider as he struggled to control his animal. Obviously the horse—and therefore the rider—was from out of town, since the local mounts were used to engine noise
Betsy eyed the rider with predatory interest. A stranger like him would be a good subject for her series of features profiling newcomers to Grantville.
Once he had his horse back under control, he dropped to the ground and faced Betsy.
"Pray forgive me!" he said. "I am most shamed that I almost caused such a lovely young woman as yourself harm. I am Charles de Largo."
Betsy swallowed the inclination to hold her hand to her heart and giggle. She would not behave like some kind of swooning damsel. "I'm Betsy Springer with the Grantville Times. You can make it up to me by agreeing to an interview. "
She felt a little like Lois Lane just meeting Superman for the first time and having the gumption to ask for an interview after being rescued. Largo's accent was slightly familiar. But she had never been as good as Denis with accents. He could identify where someone came from by their voice right down to a side of town. That was sheer spooky as far as she was concerned.
Charles de Largo started at the name of the paper and then stared at her for a moment. Betsy gave him her impression of her mother's "you're going to do this" stare before he could decline. Then she launched into her first question. "What brings you to town?"
"Actually, Mecklenburg was where I had intended to go," he said with his own nervous laugh.
"Oh? Are you a soldier?"
"I have more than a bit of experience in the army, yes. I thought I might be able to find employment there," he said. "Unfortunately, I got confused on directions about thirty miles outside of town and here I am." He spread his hands to indicate Grantville.
"You should have turned left at Albuquerque," she said with a smile at her small joke. She wasn't sure if she believed him or not, enlisting in the army was the excuse a lot of men used for coming to town.
A look of confusion ran over de Largo's face. "Your pardon, Mademoiselle; is this Albuquerque you speak of a town or a local landmark, perhaps?"
Betsy felt her checks run crimson as she sighed. Sometimes she missed having fellow movie geeks to talk to. Her humor was completely lost on everyone in this century. But she had to admit that de Largo was quite good looking, perhaps even someone she might like to get to know better. Despite this, her reporter's instincts were pinging like broken radar. Something seemed off with him.
"Betsy!"
At the sound of her name the young reporter turned to see Denis rushing toward her.
Denis slid to a stop and doubled over to catch his breath. "Betsy," he said between gasps for air. "We need to talk!"
Betsy smiled at de Largo. "I'll be right back. Don't go anywhere." She turned to Denis and pulled him aside. "Can it wait? I'm about to interview this fellow for the paper."
Denis looked over her shoulder at de Largo. He narrowed his eyes suspiciously. Then he shook his head in dismissal before turning his attention back to Betsy. "Only if you want to miss your chance to see Albert being killed."
"What?" Betsy stiffened.
"Mirari said that Albert must have seen your business meeting last night. This morning he insulted Mondemoiseau de Bergerac over your honor and your playwright benefactor challenged him to a duel."
Out of the corner of her eye, Betsy noticed de Largo perk up at the name de Bergerac. But she couldn't spare more than a second to wonder why. She had more pressing matters to attend to.
"Well, at least he didn't say anything about Mondemoiseau de Bergerac's nose. That would take things from bad to impossible!"
Denis coughed and looked away.
"He didn't," Betsy slapped her hand to her forehead. "Great! Now what am I going to do? De Bergerac is famous for killing men who insult his nose! He'll obliterate Albert to satisfy his own honor, no matter what I say!"
"Excuse me, Mademoiselle," de Largo said. "I couldn't help but overhear. You said Mondemoiseau de Bergerac, yes? Would that be Cyrano de Bergerac?"
"That's right," Denis said.
"Then perhaps I can be of some assistance," de Largo suggested. "Mondemoiseau de Bergerac is a fellow Frenchman. He will naturally want to observe the rules of engagement, so if he has not yet appointed a second for this duel, perhaps I can offer him my assistance."
"What did Albert do to offend you?" she asked.
"Nothing, but if I were to act as Mondemoiseau de Bergerac's second, then perhaps I can help you save the life of your lover. We may be able to control the outcome while still satisfying Mondemoiseau de Bergerac's bruised sense of honor. Would this Albert know enough to name his own second?"
"He's not my lover! And no he wouldn't." Betsy snorted. "He barely has the brain cells to tie his shoes. But your idea might work, if I can convince him to name me as his second. This is like a scheme right out of The Three Musketeers."
De Largo raised an eyebrow at her words. "Truthfully, I have never heard of a woman standing as second in a duel."
"You've never run into Betsy before, obviously," said Denis. "I think I should point out the fact that dueling is highly illegal. Everyone involved—or at least the survivors—could wind up in jail! I've been there; it's a place I prefer not to see the inside of again."
Betsy scoffed. "It's only illegal if it actually happens; talking about it isn't illegal! Neither is scaring the hell out of Albert in the process."
Denis sighed. He had a really bad feeling about this whole thing. He hoped it didn't come crashing down around them.
Betsy put a finger on her nose and pointed to de Largo. "No time to waste. I'll find . . . Albert. " She broke off to make a face. "You and Denis find Mondemoiseau de Bergerac. Once we get them to name us their seconds, let's all meet back at Mirari's shop to go over the rules of engagement."
"Just be careful around Albert," Denis said. "This is likely to give him the wrong idea about you."
"I'll burn that bridge when I get there," Betsy muttered as she set off in the direction of Albert's family home.
****
By the time that Betsy led Albert into Mirari's chocolate shop, Denis, Mirari, de Bergerac and de Largo already had seats around Mirari's personal table. The four of them had large pots of chocolate and steaming mugs set out before them. Denis thought that Albert looked, to borrow an uptime phrase, "as low as a snake's belly." No doubt Betsy had told him exactly what she thought of his behavior. As two of them sat at the table, Mondemoiseau de Bergerac scowled at Albert. Albert ducked his head and pretended to find fascination in the wood grain of the table.
"Since I'm more familiar with the rules of engagement, Albert agreed that I will act as his second in this duel," Betsy said. When Albert failed to acknowledge her, Betsy turned and slapped his shoulder.
"Ja," Albert mumbled. "My second. "
"Cyrano has agreed that I will act as his second," de Largo confirmed, winking at Betsy in the process. "I suggest that we decide on the details at once. It is after all a matter of honor."
Mirari joined in without waiting for Cyrano to agree. "And Denis and I will observe to make sure that everything goes well."
"I will give no quarter, sir," said Cyrano looking directly at Albert. "Understand that I will slowly flay every inch of skin from you, then I will run my sword through first your knees, then your elbows; if I am feeling merciful, I will let you keep your manhood before I finish you. Or I might not."
"If you're going to kill him anyway, why would he care about preserving his . . ." Betsy trailed off speculatively. Then she shook her head in dismissal. "Never mind."
To say that Albert's face went from pale to fish-belly white was an apt description. Betsy appeared to relish this reaction in her unwanted suitor. Denis winced in sympathy for Albert.
"Let's begin," Betsy said. "There are decisions to be made."
Cyrano looked at her in consternation. He appeared more than a bit uncertain on how to react to a woman standing as second in a duel, especially one in which he had seemingly had a working relationship only hours before.
"We can, of course, avoid this duel all together if Herr Haleman will simply apologize to Mondemoiseau de Bergerac for insulting his person," said Mirari.
Albert sank deeper into his chair, refusing to look up at the others seated around the table.
"Stubborn ass," Betsy mumbled.
"We need to choose a field of honor. The authorities do tend to frown over dueling, so we'll probably have to take this little dust-up out into the countryside where we stand less of a chance of being caught," Mirari said after bestowing her own frown of disapproval on Albert. "I know several farmers who would be willing to loan us an empty pasture for the purposes of this duel. No fields, though. It won't do to trample their crops."
"Maybe a barn at night," Betsy suggested. "That would be plenty private."
"Not roomy enough," de Largo put in.
"But it would be dramatic!" Betsy leaned over the table. "If someone knocks over an oil lamp, it could burn the barn right down." The others stared at her. Finally, Betsy crossed her arms. "Poo. You're no fun."
"The best time for a duel is morning," de Largo continued as if Betsy hadn't spoken. "We can get it over with and the survivor can buy the rest of us breakfast."
Betsy nodded at that. "What weapons? If I understand the rules correctly the challenged party is allowed the choice of weapons. At least that's how it always is in the movies."
"I am most proficient in the sword," de Bergerac said.
"But Albert is inept at it," Betsy replied. Albert glared at her with an expression of betrayal on his face. "Well, you are!" she added.
"Pistols," Denis suggested. "They're a great equalizer. And both men should have only one shot. If both miss, then everyone must forget this whole mess." Albert nodded at that, looking slightly more hopeful. De Largo lifted a single eyebrow as he looked at Betsy, a signal that Denis took to mean that they should pay attention to what he said next. "And I should remind each duelist that if either fails to participate in the duel for whatever reason, the seconds must take over."
"Agreed!" Betsy said quickly.
"Wait! What?" Albert looked up in consternation. "I don't want Betsy to take my place!"
"You should have thought of that before you insulted Mondemoiseau de Bergerac," Betsy said in sing-song. "The two of you will stand back to back. Then we'll count off and at ten paces, you'll turn and fire!"
"Five paces," de Bergerac said. "His insult to me was intolerable!"
"I changed my mind!" Albert beat on the table to get their attention. When everyone broke off to look at him, he repeated. "I changed my mind. I don't want Betsy involved in this barbarism! Will Mondemoiseau de Bergerac's accept my formal apology?"
Cyrano de Bergerac stood and leaned over the table looking at Albert. "If you will allow me to strike you once across the back with my cane, I will consider my honor satisfied."
Albert glanced once at Betsy and then nodded. "Let's step outside to finish this, then."
The two men stood. Betsy made to follow, but Denis grasped her arm to stop her. "Leave Albert some pride. I'll go along to make sure everything goes as planned."
Betsy watched as the three of them exited Mirari's shop through the back way. Then she nodded. "I think I've let Albert's affections get out of hand. Maybe this will make him understand that I am not in love with him."
"It would be kinder to let him down hard," Mirari said. "He doesn't seem to understand being let down easy. Or perhaps he just chooses not to see that you have no interest in him. And being strung along is proving hazardous to his health."
Betsy nodded. She looked up when the door opened. It wasn't Cyrano or de Largo, just Denis. For a panicked moment she was afraid that Cyrano had gone ahead and killed Albert.
"He's all right," Denis said. "I sent him off with some friends of mine who happened to be passing. I told them to take him somewhere and let him soothe his hurt pride in some ale."
"Men," smiled Mirari. "They think alcohol is a universal cure for everything."
"If he comes back I suppose that I could tell him that I won't marry such an impetuous man as he has proven himself to be."
"That might do it," Denis said. "One impetuous person in a marriage is enough."
"What's that supposed to mean?" Betsy folded her arms and scowled at her friend.
"You could just tell him that you're engaged to Denis," Mirari put in.
"That's all I need," Denis said. "Pistols at ten paces with Albert."
"This sounds like something that Cyrano would put in one of his plays," Betsy said and then paused. "Speaking of him, where is Cyrano?"
"A good question, Madimoselle," a new voice chimed in.
The three occupants of the table turned as a new person approached the table. His dress was similar to that of Cyrano's. Once he had their attention, the man bowed. "I am the boy's tutor. Abel de Cyrano, lord of Mauvières and Bergerac placed the boy in my care. But he managed to escape my watchful eye in Badenburg. I've managed to follow him here."
"You just missed him," Denis said. He and left with Monsieur de Largo. De Largo said he had something that he needed to talk to Cyrano about and, in fact, had been looking for him for several weeks. I had the impression that they were going to be heading out of town, rather quickly."
The stranger's eyes grew wide. "De Largo." He clapped his hand to his sword. "Please excuse me." With that, he turned and ran from the room.
"What was that about?" Betsy asked.
Mirari shook her head and smiled. "You do know that Charles de Largo is not his real name?" she asked.
"Well, then, who is he?" asked Denis, glancing back toward the door as if expecting either of the two men to make a dramatic entrance.
"Charles D'Artagnan," she said.
  "D'Artagnan," said Betsy. "You mean as in D'Artagnan and The Three Musketeers?"
Mirari reached across the table and picked up a pitcher of hot chocolate and refilled her glass. "I've known a few musketeers. I suppose Charles knows some, but I don't know."
Betsy just shook her head; she had images of Michael York and Chris O'Donnell running through her head.
"Oh, by the way," said Denis, fishing in his pocket. "Cyrano asked me to give you a note."
"I wonder if it's a love poem," Mirari speculated. "He seemed quite taken with you, Betsy."
Betsy ignored her friend as she scanned the brief note.
My dear Betsy,
Regretfully, I must cut my visit to Grantville, and our association short. A situation in France has developed that I must deal with. Unfortunately, this means that I must put aside my work on Our Miss Brooks. I realize now that I do not yet have the skill to write in the way that the story demands. However, I have heard of another up-time story that I think I that I may adapt. It is about a lunatic red-haired woman who repeatedly falls into trouble. I believe I have enough material to adapt this into a series of comedies. I shall call it I Love Betsy.
Betsy crumpled the note in her hand and growled.
"Bad news?" Mirari asked.
"When I see that boy again," Betsy said between clenched teeth, "he's got a lot of 'splainin' to do."
****
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February 1633, Saalfeld
Veronika Vorkeuffer stuffed the envelope containing her latest assignment into the post box and smiled as she heard it hit the bottom with a satisfying thud.
"Still wasting your time trying to 'improve yourself,' I see," an unpleasant voice said from over her shoulder. "It's not going to help you catch an up-timer. They aren't interested in girls like you."
Veronika turned to face the man whose marriage proposal she'd recently turned down. "I'm not interested in marrying an up-timer," she said truthfully.
Nikolaus Rörer snorted his disbelief and walked off. Veronika waited for him to enter the Saalfeld council office building before she headed for the reception and typing pool in the same building.
She was greeted by her co-worker, who'd obviously seen the encounter. "What did the creep say that upset you?" Catrin Schmoller asked.
"He accused me of wanting to marry an up-timer."
"Which you of course immediately denied. After all, why would any self-respecting woman want to marry an up-timer? I mean, what do they have to offer a girl, other than a lifestyle to die for?"
Veronika had to grin at her friend's mock outrage. "I don't think all up-timers are rich. Haven't you noticed how many of their wives seem to hold down jobs? I don't want to go out to work; I want to be a stay-at-home wife and mother."
"If you married Nikolaus you'd be a stay-at-home wife and mother."
"Nikolaus doesn't want a stay-at-home wife. He wants a stay-at-home slave. I should never have mentioned I ever worked as a housemaid." Veronika shuddered at the memory of her years of drudgery. "There is no way I'm going to return to that kind of life."
"You'll be lucky to find someone able to afford for you not to go out to work, and can afford someone to help around the house."
Veronika dropped her head and sighed in resignation. "I know, but I can dream, can't I? Meanwhile, I'll concentrate on gaining my GED and a better job."
Schwarza Gewerbegebiet
Gottfried Spengler stopped at the turnoff to Merkel's mill, looked at the distant mill, and sighed heavily.
The man he'd been chatting with all the way from their rooms at the single men's accommodations looked at him with concern. "Why the big sigh?" Friedrich Stisser asked.
"Working for Heinrich isn't turning out as well as I'd hoped."
"What's your problem? I thought you were in charge of everything?"
"I am, but I don't have the authority a master in his own mill would have, and Heinrich insists on being consulted about any changes."
"Well, consult with him and then do what you want. He needs you more than you need him."
"Unfortunately, that's no longer the case. There are too many journeyman papermakers out there just waiting for the opportunity to run a mill, so I have to waste time explaining the benefits of anything I want to try to someone who doesn't know anything about making paper."
"That's what you get when you allow just anyone to own a craft shop. At least Heinrich Roentgen is a master brick-maker."
"It's the fault of the up-timers and their lack of understanding about guilds. They see them as completely bad."
"Whereas they are really only slightly bad?"
"Okay, I admit it, I have criticized the guild. But at least under the guild system, the people running the business actually have to have worked in the industry. Now we're starting to be run by the accountants, and you know what the up-timers say about that."
"Nothing good," Friedrich said. "What is it you want to do that Merkel objects to?"
"I want to try making paper using wood, but Merkel thinks it's too risky."
"Can you make paper out of wood?"
"The up-timers did, and they made a lot of it."
"What do you call a lot?" Friedrich asked.
  "One factory up-time could make more paper in a single minute than I currently make in a week. In a single day, one up-time factory could make more paper than all of England imports in a year."
"It's much the same story in brick-making. Some of the up-time kilns could make up to a hundred and fifty thousand bricks a day."
The two men stared at each other. "We have a long way to go to catch up," Gottfried said. If Merkel isn't interested in letting you make paper from wood, what about going out on your own? Can you afford a mill of your own?"
"My savings are enough for a regular mill, but I'll need to borrow if I want to take advantage of the advances in papermaking technology. However, the big problem is finding a source of wood. Everything local already has someone's name on it, and while I could move to somewhere where there is spare wood, I need access to people with the technical knowledge to help me with the chemistry."
"You are a bit stuck. If I hear of someone local with some spare wood, I'll let you know. How much do you need?"
"If I could get a couple of dozen trees a week, I could match what I'm making at Merkel's."
"Fifteen reams a day?"
"Of good quality writing paper," Gottfried said.
"What's so special about good quality writing paper?"
"It sells for a hundred dollars a ream. Paper for newspapers sells for only fifty dollars a ream, but you do get twice as much newsprint per ton."
"Hang on, half the price for twice as much paper? Surely that makes for the same income?" Friedrich asked.
"Same income, but the costs are higher. You are, after all, making twice as much paper."
"Well, I wish you luck."
Gottfried snorted. "I'll need it."
****
Gottfried arrived at the usual tavern after work and fell into a chair. "Merkel's gone too far this time."
"What's he done?" Friedrich asked.
"He brought in an up-timer consultant to Taylorize the operation."
"What is Taylorize?" the man on the other side of Friedrich asked.
"Oh, sorry. Gottfried, this is Caspar. He started work at the brick works today," Friedrich said.
Gottfried reached out and shook the man's hand. "Pleased to meet you. It's an up-time term, Herr O’Keefe says the idea is to take a complex task, such as making paper, and break it down into a series of simpler tasks. It means that you can make paper with people who haven't served an apprenticeship."
"So Merkel won't need to employ you any longer?" Friedrich asked.
"No, he'll still have to employ me, or someone like me, to set everything up and make sure everything runs smoothly. The real saving is he can replace the skilled workforce with a cheaper, unskilled workforce and still keep production levels up."
"How much do the unskilled workers earn?" Caspar asked.
"About twenty dollars a day," Gottfried said.
"That's more than I earned as a charcoal burner."
"Is that why you left charcoal burning to work for the brick works?" Gottfried asked.
Caspar shook his head. "I've been forced out of the woods my family has worked for over a hundred years by the new coke. We used to supply the forges of Kamsdorf, but no more. Everyone uses coke now."
Gottfried stared at the man. He'd never thought of charcoal making as being a desirable job, but here was someone who sounded like he missed it. "Surely you're earning better money at the brick works?"
"Better money," Caspar admitted, "but I miss the hills."
"Can't you sell the wood for something else?"
Caspar shook his head. "We only had the right to use coppice wood for charcoal. As soon as we stop making charcoal the rights revert back to the owners."
"Who are the owners of the rights?" Gottfried asked.
"The city of Saalfeld owns the land my family works."
Saalfeld
Veronika checked the latest tax invoice she'd just finished typing. It seemed correct, so she inserted another invoice and typed a second copy. Every form had to be typed out three times—one copy for the customer, one copy for the office, and one copy just because someone seemed to think they needed a third copy. It made for a very boring existence, only relieved by the occasional call to the reception desk. She let her mind drift for a moment, dreaming of how much better things would be when she gained her GED.
"Excuse me!"
She looked up to see a man waiting at the desk. "One moment," she called as she hastily finished the invoice she was working on before hurrying over to serve him.
"How can I help you?"
"I would like to talk to someone about taking up the coppice rights to some woods that I believe have become available," Gottfried Spengler said.
Veronika studied the man. His broad shoulders stretched the woolen fabric of his doublet, while his legs were covered by heavy full-length woolen trousers in the new up-time pattern. He also looked sufficiently affluent that it probably wouldn't be a waste of Stephan's time to speak to the man. "You'll want to talk to our land lease specialist. If you'd like to take a seat, I'll see if he can see you."
She left Catrin to watch the desk while she left reception to talk to Stephan. She found him in his office with his nose buried in a massive legal tome. "Stephan, there's a man in reception who would like to talk to someone about taking up coppice rights."
"Coppice rights? I wonder what he wants to do with them." He took off his spectacles and polished them. When they were cleaned to his satisfaction, he put them on. "And you think it might be worth my time to talk to him?"
Veronika nodded.
"Well, go and get him then."
****
An hour later Veronika watched Stephan escort his visitor out of the building. It must have been a most productive meeting to have taken so long. "What did you talk so long about?" she asked Stephan when he returned from showing his visitor out.
"Coppice rights," Stephan said most un-helpfully.
"But what would you find to talk about for an hour?" Veronika asked.
Stephan stood tall and puffed out his chest. "I'll have you know coppice rights can be very complex."
"You can't have been talking about available coppice rights all that time," Veronika insisted.
Stephan smiled. "We could have, but we got to talking about why Herr Spengler was interested in purchasing coppice rights."
  Veronika sighed, and glared at Stephan. "Why does a man who looks like he's a journeyman want coppice wood?"
"He wants to use wood pulp in place of rag pulp to make paper."
"Can he do that?"
"He believes so. Certainly the up-timers seem to have done so."
"How much money does he have?" Catrin asked.
"Catrin!" Veronika cried. "You shouldn't ask questions like that?"
"Well, what else is there worth knowing about a man?"
"Whether or not he is available for marriage," Stephan said. "And I believe Herr Spengler is uncommitted."
"There you are, Veronika, the perfect man for you. Not only does he have money, but he's also cute."
"I am not thinking about marrying a man I've only met once," Veronika protested.
"His name's Gottfried Spengler, from Naumburg, and he's been a journeyman papermaker for over a decade," Stephan told Catrin.
"Veronika needs to visit the library to find out everything she can about papermaking so she can impress him with her knowledge," Catrin said.
"I am standing right here, you know," Veronika said. "And what's the good of going to the library? Everything will be in English."
"Stop being so negative, Veronika. You'll never catch a man that way. There are dictionaries. Besides, I'll be there to help you."
That didn't reassure Veronika as much as Catrin probably hoped. It was one thing to be embarrassed in front of Stephan. The older man had been a friend and confidant ever since she first started work at the council. She just hated to think about what level of embarrassment Catrin could induce in a public place like the library.
****
The Grantville Public Library was as busy as usual that evening. It wasn't totally due to the knowledge in the books. The fact that the building was heated also had something to do with it. Veronika and Catrin considered themselves lucky to get almost immediate assistance from the front desk.
"My friend is interested in finding out something about how up-timers made paper," Catrin told the library aide.
"The main library at the high school is better equipped to handle that kind of request," Yvette Tyler said.
"Veronika doesn't need to know everything about it, just enough to hold a conversation." Catrin leaned closer to the up-timer and whispered loudly across the counter. "There's this guy she's interested in, who's a papermaker."
"Catrin!" Veronika grabbed her friend and pulled her away from the counter.
Yvette's lips twitched. "That level we can probably help you with. How good is your English?" she asked Veronika
"Not very good."
"Then you probably don't want to use any of the encyclopedias." Yvette pulled out a draw and started flipping through cards.
"We'd like use an encyclopedia. We just don't think we'd understand what they said," Catrin said.
"Well, it seems you might be in luck. Someone's written a monograph on paper and papermaking in German, and we have a copy. Are you a member?"
Veronika passed over the library card she'd first been issued when she started training at the Vo Tech.
"Right, that seems to be in order. I'll be right back."
Yvette returned with a hard-covered monograph of about thirty pages. She flicked through all the pages to prove they were there and in good condition before passing Veronika a borrower's form to fill out. When that was done she exchanged the form for the monograph. "Remember, no drink or food near the book. Any note taking to be done with a pencil, and no writing in the book."
A few days later
Gottfried stood, breathing heavily from the hard climb, on the highest peak of the land he'd acquired the coppice rights to, and gazed around him. To the west, about a mile distant, were the cliffs of the Ring Wall around Grantville. A quarter mile to the south was the Saale and the Grantville-Kamsdorf railroad. The land was steep, but that was all the better for moving wood down to the river flats where he planned to locate his mill.
There was one thing wrong with this land, and that was the lack of water. There was a creek in the valley, but its flow didn't amount to much. That meant he'd need to negotiate for a waterwheel on the Saale, or invest in one of the new steam engines.
He took one last satisfying look over his new domain before setting off in search of some of the charcoal burners still working the land. Friedrich's new friend had suggested that they might be happy to work for him if it meant they could stay in the hills they called home.
****
Gottfried left the hill a happy man. He'd found himself a workforce who actually wanted to live and work on his hills. Now all he had to do was put together a design for the sulfite-process mill of his dreams and acquire the necessary consents.
April 1633, Saalfeld
"What do you mean, no?" Gottfried glared at the petty bureaucrat who was denying him his dream. "Why has my application been declined?"
"The quality of the water you wish to discharge into the Saale is not of sufficient standard," Nikolaus Rörer said. "His Grace has enacted regulations that demand a higher minimum water quality of all discharges into the waterways under his control."
"That doesn't seem to apply to USE Steel," Gottfried muttered, thinking of the company in which Duke Johann Philipp was known to have a major shareholding.
"USE Steel has been given until June to have their discharge water up to standard, or they will have their right to discharge water cancelled. USE Steel is subject to the same regulations as any other enterprise with existing water rights. His Grace is not playing favorites, and it ill becomes you to suggest otherwise."
Gottfried cursed his tongue. Even if he wasn't going to get the chemical discharge consent he needed, it was counterproductive to offend the person with the power to stall any subsequent consent applications he might file. "But cleaning the discharge to the standard you're demanding will make the whole project uneconomic." He had employed the Grantville wastewater treatment plant's Otto Kubala to design and cost various options. The one he'd presented to the council had been the cheapest he thought they might accept, but even that was so expensive his new paper would be barely competitive.
"Unfortunately, too many people depend on the river for us to allow any further deterioration in the water quality. However, the council is willing to grant you consent to build your mill on the Saale, just as long as you don't introduce any new chemicals into the water."
"But making paper uses all sorts of chemicals."
"The conventional sizing agents are not considered to be a problem."
Gottfried wanted to protest, but he knew it was best to retreat whilst he was ahead. "Thank you," he said, before walking out of Rörer's office.
He stopped at the reception counter and called to the young women hammering away at their typewriters. "Excuse me," he called to gain their attention, "I understand I can request a copy of the decision on my consent application?"
"That's right. Was your application successful?" the older of the two said as she approached the counter.
"No, and that's why I want to have my own copy. I want to see if there is any chance of having the decision reversed."
The older woman handed a form to Gottfried. "You need to fill out this form and pay the appropriate fee. What did your application fail on?"
"The quality of the waste water I wished to discharge."
"Oh, dear. Then I don't think you have much chance of getting the decision reversed. The council is very strict about water quality. They even insisted that USE Steel improve the quality of their waste water discharge or have their right to it revoked. Does this mean you won't be building your paper mill?"
"How did you know I want to build a paper mill?" Gottfried demanded.
The woman blushed and lowered her eyes briefly. "I was curious why anybody would want coppice wood, and asked Herr Wachter."
That blush had Gottfried paying more attention to the young woman. She was quietly attractive, and had a pretty smile. "Wood is the way of the future."
"So, are you still going to build a paper mill? I understand you can make paper out of ground-wood pulp as well as chemically pulped wood."
Gottfried's brows shot up in surprise. "You know about making paper?"
"Only what I read in the library."
"Now why would a young lady be reading about papermaking in the library?" Gottfried asked, wondering how she'd answer.
She blushed, but stayed mute, confirming Gottfried's suspicion that she had read up on papermaking because of him. He looked her up and down, adding further to her rising color, and he definitely liked what he was seeing. "I've already sunk too much into the project to just give up, so I guess I will still build a mill, even if I have to make paper that's good for nothing better than the newspapers."
"Why would the paper you make only be good for newspapers?"
Veronika—he'd finally realized her name was printed on the card pinned to her jacket—sounded indignant on his behalf, and that made him even more interested. "Straight ground-wood pulp contains something called lignin, which causes the paper to turn yellow after a few weeks."
"And nobody's going to care if their weeks old newspaper goes yellow?"
"That's right. Besides, I can make nearly twice as much paper from ground-wood pulp as I can from chemically pulped wood."
That evoked a wrinkled brow from Veronika. "If you can make twice as much paper from ground wood, why would you ever want to use chemically pulped paper?"
"Because with chemically pulped wood I can make high quality white paper that doesn't yellow as it ages," Gottfried said
"But can't you already do that using rag?"
"Yes, but I want to use wood pulp." Gottfried was most emphatic about that. Wood really was the material of the future. Rag suffered from shortages of supply forcing up the price of paper. "It would have been a fine challenge to make fine white paper from wood pulp."
"Ah, so it's an ego thing."
"There are sound economic reasons for wanting to make white paper. It commands a much higher price and . . ." Gottfried suddenly stopped talking and stared straight into Veronika's eyes. What he saw there had him pointing an accusing finger at her. "You are laughing at me."
"No, I'm not."
"A likely story." Veronika wasn't even trying to be convincing. "Just you wait. Before summer I'll be producing paper in my mill."
"But it'll be ground-wood pulp suitable for nothing but newspapers."
"Don't be so mean to the nice man, Veronika." The other woman, Catrin, if her name card was to be believed, smiled at Gottfried. "Veronika's really interested in how paper's made."
That was too good an opening to miss. "Maybe you'd both like to be shown around the mill where I work?"
"Yes, when would be convenient? Saturday afternoon?" Catrin asked.
"I'll be expecting you. Do you know where Merkel's mill is?"
Catrin nodded.
"Until Saturday afternoon." Gottfried sent one last lingering gaze over Veronika and Catrin before he walked out of the office.
****
"How could you?" Veronika demanded the moment Gottfried was out of earshot.
"It was easy. You should be thanking me, you know. You've now got the perfect opportunity to further your acquaintance with your journeyman."
"He's not my journeyman," Veronika said.
Catrin smiled. "But it's obvious he could be."
With the heat building up in her face, Veronika knew there was nothing to do but return to work, and dream about Saturday afternoon.
Saturday
Gottfried sat down outside the main entrance to Merkel's mill to await his guests. Beside him, already sitting his chair back on its legs, was Friedrich, who'd lost no time in inviting himself along when Gottfried had mentioned his guests.
"Are you sure they know where to come?" Friedrich asked.
"If they didn't know where Merkel's mill is, I'm sure the one called Catrin will find out."
"What's she like?"
"Catrin? She's a pleasant enough youngster, but a bit forward."
"No, not her, the other one. The one you're interested in. What'd you say her name was?"
"Veronika. She's smart, with a sense of humor. Did I tell you how she poked fun at me wanting to make white paper?"
"Just a couple of hundred times. So, is it serious?"
"Who knows? She might not even be interested in marrying me."
Friedrich snorted. "Of course she's interested. You're a journeyman planning to build a mill. I'm surprised all the young women aren't sniffing around."
"Not many know I'm planning on building a mill. So you really think Veronika might be interested in me?"
"Not you, the mill."
Gottfried almost responded by tugging Friedrich's chair further back, but a couple of shapes walking up the path stopped him. "They're here."
Friedrich let his chair fall back on all four legs and shot to his feet. "Well, come on, let's go and meet the fine ladies."
"I hope Catrin takes a shine to you," Gottfried muttered as he got to his feet.
****
Gottfried stood right behind Veronika feeling the warmth of her body as he pointed out the features of the Hollander beater. "The Hollander beater was invented by the Dutch, hence it's name. That heavy roller rotates, dragging the rag between it and the bedplate, shredding the rag into a pulp. It also generates a current so the contents of the beater are properly mixed."
  "Is it much of an advantage over the old techniques?"
Gottfried smiled into her upturned face. "You wouldn't believe how much better the Hollander is. Previously we had to hammer the rags into pulp, move the pulp to a mixing vat, and then mix in the sizing agents. The Hollander does it all in one operation."
"And when the beater has done its work you drain the pulp into the headbox?" Veronika asked.
"Yes."
"It's just like the description in the monograph in the library. But where is your Fourdrinier table?"
"That's one up-time innovation we can't get to work. I don't know what the up-timers used, but everyone who has tried to make a proper Fourdrinier table has hit the same problem—the constant flexing of the wire mesh belt around the rollers causes the wires to break. What we've done here is to replace a single mesh belt with a belt made up of regular paper molds."
"What sort of advantage is that over the old way?"
"By mechanically filling the molds we can get consistent paper using unskilled labor, and we're making paper at twice the rate a skilled journeyman could make it the old way."
"But if there's no skill element in papermaking, doesn't that mean you're not needed?"
That was Veronika poking fun at him again. He almost dropped a kiss onto her nose. "I am needed, but mostly just to set everything up, and to keep an eye on the workers."
"You mean you're just a supervisor? I can't think of anything more boring than that."
"That's why I want my own mill."
"But you'll want to use the same machines in your own mill, won't you?"
"I have my own ideas for a better system."
"So you're looking for job satisfaction in producing the system, not the paper?" Veronika asked.
Gottfried stared at her. He hadn't thought of it that way. "Well, yes, I guess so."
"And will you be able to get enough satisfaction out of developing a production system to make up for making newsprint rather than white paper?"
"I hope so. Do you want to see my plans for my mill?"
"Yes, please"
****
"That went rather well," Gottfried said as the young women disappeared down the path.
"She still got you interested?" Friedrich asked.
"Yes, and she seems to be very interested in papermaking."
"Of course she's interested in what you do. How else will she know if it's worth dragging a proposal of marriage out of you or not?"
"Veronika's not like that," Gottfried protested.
"She's a woman. All women are like that.'"
"Well, she's gone a bit further than just being interested in what I do. Veronika seems to have a firm grasp of the concepts. She even had some good ideas on the possible layout of the mill."
"What would a woman know about the layout of a mill?" Friedrich asked.
"She's working towards her GED, and has done some business papers at the Vo Tech in Grantville."
"Book learning," Friedrich muttered.
"Yes, book learning. But her book learning with my practical knowledge . . ."
"So it's got that far?"
Gottfried shook his head. "No, but I'm definitely thinking about it."
June 1633
When the bells in Saalfeld tolled the quarter hour, Gottfried stopped work to search the road. There, as regular as clockwork, was Veronika, walking up the path with her basket slung over her shoulder. He wasn't the only man on the construction crew watching her approach, although he hoped the main interest of the rest of them was for the contents of her basket rather than the person carrying it.
He grabbed the boiled-leather hard hat that had been painted pink especially for Veronika after it became obvious she would be a regular visitor and traded it for the basket she was carrying. While she put on her hat he removed the cloth wrapped bundle with his name on it and left the basket for the men to empty in their own time. "It's a pity you only have ten minutes to look around."
"Why? What is it you want to show me?"
He reached out a hand and tugged her along. "We're ready to do our first full test."
Veronika let herself be dragged along. "You're ready to start making paper?"
"It's just a test run to sort out any problems. We won't be starting production until next week."
"Have you got many orders yet?"
Gottfried froze, causing Veronika to bump into him. "Orders?"
"Yes, orders. You know, contracts from people wanting to buy your paper."
Gottfried knew very well what orders were, but he'd been so involved with building his mill he hadn't had time to think of anything so mundane as building up an order book. "That shouldn't be a problem," he said airily. "Everybody knows I'm going to make newsprint. The printers will be clamoring for it as soon as I start production." He added a smile to suggest he was sure that such would be the case.
"Aren't you being just a shade overly hopeful?" Veronika asked.
So she wasn't buying it. Well, when a man had his back to the wall, he had to come out fighting. "How would you go about getting orders?" Gottfried was happy to see that silenced her. "It's different when you have to come up with a plan, isn't it?" He got a glare for that sally, and he could almost see the wheels turning as she thought about the problem he'd set.
"An open day! That's what we need. We invite the potential customers to the mill to inspect everything. You can show them some paper being made and answer all their questions, and when they leave, we give them a free sample that they can take home and test."
"Free sample?" Gottfried had been in full agreement with her idea right up to the point where she used that foul four-letter word. "Do you have any idea how much paper costs to make?"
"Stop thinking about how much it'll cost, and start thinking about how much business it'll create. If you tried to sell them samples, maybe a few would buy them, but if you give everyone a quire of paper, not only will they all have a sample, but they'll probably all try it out. And they'll talk about it amongst themselves . . ."
Gottfried reached out and silenced her in the age-old method. He firmly expected to be met by outrage, or at least have his shins kicked, but Veronika surprised him.
It was the bells of Saalfeld tolling the quarter hour that broke up the kiss. Gottfried's delightful armful was suddenly pushing him away.
"I have to go," Veronika called as she ran off.
Gottfried was a bit peeved that she could so easily break off such a mind-blowing kiss, but not so peeved as to miss that she remembered to recover her basket and the money for tomorrow's lunch orders. At the very least, that meant she expected to be back tomorrow.
****
Veronika was breathing heavily as she entered the town square leading to the office. A quick glance up at the clock tower showed she was going to cut it very fine, and in fact, she only just made it to the door as the clock chimed the half-hour. She scampered through the door into the office, to find Nikolaus Rörer standing at the counter, just as the last chime sounded.
"I really must talk to your supervisor about your time keeping, Fraulein Vorkeuffer. You've been getting later and later returning from your lunch break every day for the last month."
"But Veronika has never been late," Catrin protested.
Nikolaus gestured towards Veronika. "She hardly looks ready to start work on time. And for what? A few minutes with a man who isn't going to marry her."
"Gottfried is too going to marry Veronika," Catrin said.
"Why would a mill owner marry a girl like her, when he can have his pick of the daughters and granddaughters of the members of the Chamber of Commerce? You should have seen them at the dinner Tuesday night. They were all over your Gottfried." Nikolaus stopped as if an idea had suddenly come to him. "But of course you couldn't have seen that, because you weren't there. Your man didn't invite you, did he?" He threw Veronika a triumphant look.
She knew Nikolaus was trying to hurt her, and he was succeeding, but there was no way she was going to let him see that. Besides, she had the memory of that kiss, and the dazed look in Gottfried's eyes to hang her hopes onto. "Is there something we can help you with, Herr Rörer, or don't you have anything better to do than prop up the counter?"
"I can see you're putting a brave face on, but he won't marry you. We all know that." Nikolaus gave Veronika a last sneer before pushing off from the counter and disappearing down the corridor to his office.
"Somebody should do something nasty to that man, like maybe sit a bucket of water over his door, or . . ."
"No, Catrin. He isn't worth it."
"But imagine what he'd look like," Catrin said.
The image of a wet and bedraggled Nikolaus brought a smile to Veronika's face. "He'd raise such a fuss."
"Sure, but just thinking about it brought back the smile you had before the monster wiped it away. How did your time with Gottfried go today?"
Veronika knew Catrin was just curious about the progress at the mill, but she couldn't help remembering that kiss, and she blushed accordingly.
"Oh! Has something happened I need to hear about?"
"No," Veronika said, trying to brazen it out.
It didn't work. Catrin was studying her closely. Too closely. "Gottfried kissed you," she said. "What was it like?"
"Gottfried and I kissed each other, and it was . . . nice."
"Nice? Is that the best you could do?"
"That's all I'm saying," Veronika insisted. "And it's about time we got some work done around here."
"That means it was better than 'nice.' That's good. You don't want to marry someone whose kisses are only 'nice.'"
July 1633
Veronika accepted the invitation vouchers from the male half of the last couple and checked the name. Privately, deep inside, where Lyle Kindred couldn't see it, she was jumping up and down like an idiot. Herr Kindred was the publisher of the Grantville Times—the largest newspaper in the area. She picked up the last of the name tags she'd prepared and handed them to his wife. "It is good of you both to come, Herr Kindred, Frau Kindred."
Lyle was looking around, waving to people he recognized while his wife pinned the name card onto his jacket. "I couldn't afford to stay away. Mary Jo wouldn't let me."
"I wouldn't let you? Since when have you ever listened to what I've said?" She turned to Veronika. "Lyle insisted on coming just so he could get his hands on the free sample you promised in your invitation."
Veronika pointed to the stack of one-quire bundles of paper on the table. "The free sample packages will be handed to you when you leave, Herr Kindred. And I'm sure you'll appreciate the quality of the paper. Now, is there anything you would like to see?"
"Lyle wants to see the paper being made. Is that possible?" Mary Jo asked.
"Yes. We expected that request and have arranged for the machine to be running during the open house. If you'd like to follow me?"
"Come along, Lyle, don't keep the young woman waiting."
"The Spengler mill makes paper by an almost continuous process," Veronika explained as they walked towards the mill hall.
"How do you get continuous?" Lyle asked. "I've seen a few mills, and they all use paper molds on an endless loop. There seems to be a problem with the wire mesh breaking."
"Gottfried solved the problem of the mesh breaking by not allowing the mesh to flex. In place of an endless loop going around rollers, he has a single large roller with the mesh fixed to it."
"This I've go to see," Lyle said.
"And see it you shall," Veronika said as she guided the couple into the hall. "There it is."
The large mesh covered cylinder was about six feet in diameter and two feet wide. It rotated slowly as a constant stream of pulp poured out of the headbox.
"The paper's pretty fragile on the cylinder, so we have this felt roller here to remove the still wet paper," Veronika said as she pointed out the feature. "The paper then passes through a couple of squeegee rollers before being rolled up at the end."
"You're making paper in rolls? Can we buy it that way rather than ready cut?"
Veronika reluctantly shook her head. "You can buy the rolls, but all you'll be getting will be expensive artificial logs. There's still too much water in the paper, and we can't press it out once it's rolled up. So we have to take the rolls and move them to a cutting bench where the paper is unrolled and cut to size. We can then squeeze the rest of the water out of the paper the old-fashioned way."
"Pity," Lyle muttered. "It'd be good to have rolled paper for when we can get a continuous press."
"Oh, that's not to say Gottfried isn't working on solving the problem. It's really just a matter of getting the right materials to squeeze the water out of the paper before it is rolled up."
"So how long do you think it'll be before we can get paper by the roll?"
Veronika shrugged. "Nothing we've tried so far has worked, and we fear we might need rubber."
Lyle nodded in understanding. "Everything is waiting on rubber. We need it for some of the up-time printing innovations I want to introduce as well. So until you get some rubber you'll be making sheet paper? How much can you make?"
"How much would you like to buy?"
"How about thirty reams of Crown a week?"
Veronika whistled silently. Thirty reams was enough paper for fifteen thousand four-page newspapers. It was hard to imagine the people of Grantville were buying that many newspapers every week, let alone buying that number of copies of just the Grantville Times. "We can do that. The mill has a nominal capacity of thirty reams a day."
"If the Times were to become a daily, we'd be looking at something like a hundred reams a week. Would that present any problems?"
Veronika clamped down hard on her immediate desire to agree to anything to secure the order. Instead she stopped to think. "That'd be over half our capacity. I'm not sure how Gottfried would feel about being so committed to a single client. Could I get back to you on that later?"
"Sure," Lyle agreed. "I just thought I'd ask. We won't be going daily for a while yet anyway."
****
The Kindred's were the last to leave, and Gottfried stood beside Veronika as she handed Herr Kindred his free sample. "I'm sure you'll be impressed with the quality of that paper, Herr Kindred."
"I'm sure I will, and I'm very impressed with your young lady," Lyle said.
"Yes, why ever didn't you bring Veronika along to the Chamber of Commerce dinner?" Mary Jo asked.
"I thought it was a business affair," Gottfried muttered.
Mary Jo giggled. "Oh dear, you poor thing." She turned to include Veronika in the conversation. "Your man here was absolutely swamped by the young daughters and granddaughters of members of the Chamber of Commerce, all intent on sinking their hooks into the owner of a paper mill."
Gottfried stood taller and prouder when Veronika failed to say he wasn't her young man. However, he knew he had to say something to assure her that he wanted to be her young man. "I thought I'd never get out of there in one piece."
"So next time, take this delightful young woman," Mary Jo said. "I'm sure she's capable of protecting you."
"Next time, I will." He smiled at Veronika. "If you'd like to, that is."
"I'd like that," she said.
September 1633
Gottfried stood at one end of the paper hall looking back at his mill. He still wasn't making roll paper, but his mill was the most efficient paper mill in the Confederated Principalities of Europe. No, make that the world.
"It's safe to leave it in my hands, you know," Friedrich Stisser said from beside him.
"That's very easy to say, but she's my baby, and I worry."
"Yes, but you also want to experiment with new techniques."
"Yes, I do." Gottfried sighed. He just had to learn to let his baby go; otherwise he'd never have time to experiment with techniques to make chemical pulp. "I'm having trouble with the scale model wood-chipper."
"There you are then. You go off and play with your wood-chipper and leave the mill in my capable hands."
Gottfried had wanted someone he trusted to help in his mill and Friedrich had leapt at the opportunity to get away from making bricks. However, he wasn't a trained papermaker, and Gottfried worried.
Friedrich grabbed him by the arm and marched him to the back door before pushing him toward the separate shed where he was building his chemical pulp mill in miniature. "Go on. You'll never make any progress if you can't trust me."
Gottfried was torn. The mill was making thirty reams a day, and everything was going well. There wasn't anything that should go wrong, but there was a world of difference between should and could. "If you have any trouble . . ."
"Call you. Now stop worrying and go."
Saalfeld
Veronika and Catrin were working their way through yet another pile of tax invoices when Andreas Rottenberger burst in. "The Spanish have invaded the United Provinces."
"What? Invaded? Where did you hear that?" Veronika asked.
"The radio net," Andreas said.
Veronika glanced at the cheap radio by the counter that was tuned into the Voice of America broadcasts. "There's been nothing on the radio."
"Not that radio, the radio net. There's a bunch of us amateurs with our own transceivers, and the net's full of news about the invasion. Apparently the Spanish destroyed the Dutch navy."
"You should take your story to the papers. I'm sure they'd be interested," Catrin said.
  Veronika shot Catrin a glance. She was looking at Andreas with her dreamy "isn't he cute" look. Then what Catrin had suggested hit home. Newspapers. And newspapers needed paper. Gottfried had to be told about this. She shot to her feet and ran for the coat hangars. "Catrin, you look after the office."
"What? Where are you going?"
"To see Gottfried. The newspapers are going to be printing special editions, and he needs all the forewarning he can get to ramp up production for the extra demand."
"But what about your job here? Nikolaus is sure to complain."
Veronika barely paused as she put on her jacket and grabbed her hat and gloves. "Let him do his worst. This could be important for Gottfried."
****
Gottfried was happily watching the two-foot length of one-inch diameter wood disappear down the chute into his hand-operated chipper as he wound the handle when he thought he heard someone bellowing his name. He stopped winding, and there it was again. A familiar feminine voice was calling out for him. He hurried over to the shed door and opened it, to see Veronika running towards him. "Veronika, shouldn't you be at work?"
"This is more important. Andreas says the Spanish have invaded the United Provinces. The papers are going to want to print special editions as soon as possible, and we have to make sure they have enough paper."
Gottfried was struggling to understand what had Veronika so excited. "Who is Andreas?"
"Andreas Rottenberger."
Gottfried shook his head to indicate he was still none the wiser.
"Andreas has a transceiver, and he's in contact with other amateur transceiver operators. He says the net is full of the story. We have to act fast."
"Net?" Gottfried was still lost. "And why do we have to react fast? Actually, who is 'we'?"
"The mill has to act fast. The papers are going to want extra paper on top of their regular order to print the extra editions."
"How do you know the papers are going to print extra editions?"
"Do you want to be able to read the full story about the disaster in the United Provinces?"
Gottfried nodded.
"Right, and so will everyone else. Show me the store room. I want an idea of what we have in stock."
Gottfried was swept along to the storeroom where he stood and watched while Veronika checked out the piles of paper all ready for collection.
"Schmucker and Schwentzel? Since when have they been buying our newsprint?"
"That's their first order. They're planning a line of cheap fiction."
"Right, well, they can probably afford to wait a couple of days for their order. So that's another twenty reams we have uncommitted."
"Uncommitted!" Gottfried protested. "They have a contract for that paper, to be collected tomorrow."
"Yes, but what time tomorrow?"
"Noon." Suddenly it dawned on Gottfried what Veronika was proposing. "We can't sell Schmucker and Schwentzel's order to someone else and make it up tomorrow. There is not enough slack in the system to produce an extra twenty reams by noon tomorrow."
"You're wrong, there's a whole fourteen hours a day of unused capacity."
She had a point. The mill was only working a standard ten hour day, but Gottfried could see plenty of problems. "The workers will never stand for it."
"So pay them extra. Just make sure we have enough paper to meet the demand, otherwise they might move to another supplier."
Gottfried had been the first papermaker in the area to use coppice wood, but others had followed his lead, and his was no longer the only mill making paper from wood pulp. It was just the best located one. "We won't have enough wood ready to be ground."
"Stop thinking of obstacles and just get to work. If you need more wood, go and get it. Meanwhile I've got some letters to write. Do you have someone who can run the letters to the printers in Rudolstadt and Grantville?"
"Caspar's son can run your letters, but why do you want to send any out?"
"To let people know we're ramping up production to meet the expected need, and to tell Schmucker and Schwentzel what we're doing, why, and reassure them that their order will be available on schedule."
Gottfried was impressed, he was also aware that time was passing. He dropped a kiss onto Veronika's lips and hurried off to get things organized.
Later that morning
Gottfried was busy checking the quality of the latest batch of pulp when Friedrich slithered up beside him.
"You'll never guess who I found sitting at your desk in the office."
Gottfried turned. "Nobody's supposed to be in the office but me. Go and tell them to get out and back to work." He expected Friedrich to immediately do as he was told, but instead he got a gentle shaking of his head in reply. Then the significance of what Friedrich had said started to penetrate. "But she should have gone back to work hours ago."
"Maybe she should have, but she didn't. Not that she hasn't been busy. You can actually see your desk now."
Horrified, Gottfried dropped the paper mold he was holding, not even noticing as it sank into the Hollander tank. "I'll never be able to find anything now."
"But I'm sure your Veronika could. She seemed real happy working away at your desk."
"Happy? Doing paper work?" Gottfried shook his head in disbelief. "Impossible."
Friedrich shrugged. "It takes all sorts to make a world. Some of them have to like paperwork. It's just your good luck Veronika is one of them."
"Yeah, maybe I should offer her a job."
Friedrich let out a sigh heavy with frustration. "I never should have told you that Catrin told me Veronika had turned down some guy in the office's offer of marriage."
"But you did tell me."
"And now you're scared that she'll say no if you ever get the nerve up to ask her."
Gottfried buried his hands in his work jacket pockets, where Friedrich couldn't see the tight fists he was making with them, and stared belligerently at his friend. "Wouldn't you be scared?"
"So what are you going to do?"
"I'm going to take my time and do it right. First I'm going to ask Veronika if she'd like a permanent job at the mill, then, when the time's right, I'll ask her to marry me."
"I wash my hands of you," Friedrich said before stalking off.
Gottfried stared after Friedrich long after he'd disappeared into the far reaches of the mill. He couldn't help it that he was scared that Veronika wouldn't want to marry him. She had been trained at the Grantville Vo Tech, and was doing a Grantville GED part-time. The GED was almost the same as having a degree from a university like Jena or Erfurt. What did he have to offer a woman with her prospects? Just a mill, and not a very big one at that. With those thoughts running through his head, he headed for the office.
****
Veronika was a sight to behold, sitting comfortably in his chair, at his desk, calmly making entries in his accounts book. He waited until she put the pen she was using down—ink blots would have made a mess of all her good work, and Gottfried wasn't suicidal. Eventually she put down the pen, and looked up.
"How would you like to do that permanently?"
"Do what?"
"Would you like to come and work for me? Doing what you've been doing, but full time, on a salary."
For a bare moment the light went out of her eyes, to return almost as quickly as it disappeared. "Why are you offering me a job now?"
"You ran out on your job with the council to warn me that the newspapers might need more paper, and it's crossed my mind that you might find yourself in need of employment." He gestured towards the cleared desk. "You seem to enjoy office work, whereas I . . ."
"You don't," Veronika said. "Yes, I would like to work here full time."
"Good, good. Then let's walk down to the council and see if you still have a job to resign from, and collect your things."
"I might have to serve out a notice period," Veronika said as she rose to her feet.
"If you have to, you have to. Don't worry, the paperwork will still be there waiting."
"How can a girl turn down an offer like that?"
****
The walk to Saalfeld was pleasant, but not as pleasant as walking behind Veronika as she preceded Gottfried into the council building. Veronika didn't seem to have noticed that he'd dropped behind, so Gottfried dawdled a little, maximizing the time he could watch her swaying hips. All this meant he missed the reaction in the office when Veronika appeared. But he did manage to hear some of it.
". . . he won't marry you, you know," a voice Gottfried vaguely recognized said.
"Gottfried will too marry Veronika." That was Catrin, defending her friend to the end.
Gottfried waited a few seconds, just in case Veronika wanted to protest otherwise, before he pushed open the door. Catrin was facing down a man he recognized as the man who'd refused him his water discharge consent. Off to one side the man who had talked to him about coppice leases had a comforting arm around Veronika. That didn't bother him, because the man was obviously old enough to be her father.
He took in the scene before him in an instant, and said the first thing that came to mind. "Come on, Veronika. If we hurry, we can get the banns posted before the pastor at Saint Johan's leaves for lunch."
Catrin squealed and threw her arms around Veronika. Stephan Wachter slipped free of Veronika and walked up to Gottfried and offered him his hand. "Congratulations. You couldn't have picked a better woman to marry."
Gottfried shook the man's hand, but he was watching Nikolaus, who had an enormous sneer on his face. Their eyes met for a moment, and Nikolaus stalked off. He glanced over to Veronika, who seemed to be coming out of her shock. He had to act fast, before she started to think. Gottfried peeled her free of Catrin. "Come on, girl, let's get a move on." He dragged her out of the office and towards Saint Johan's.
Outside the council building Veronika stopped. "You don't have to marry me."
Gottfried put on his best wounded puppy impression. "You don't want to marry me?"
Veronika dropped her head. "I didn't say that."
That was close enough for Gottfried. He reached out and pulled her close, so that her face was buried into his chest. He held her like that for a while, savoring the warmth of her body snuggled up against him. Eventually he tipped up her chin. "So it's agreed, we go to Saint Johan's and post the banns?"
"That's not a very romantic proposal." She giggled. "What's Catrin going to say when I describe how you asked me to marry you?"
"She'll be most disillusioned, won't she?" Gottfried gazed into Veronika's eyes. "Of course, she's also going to ask if we kissed, isn't she?"
"Yes."
"Then we shouldn't disappoint her." Veronika obviously agreed, because she threaded her arms around his neck. He lowered his lips to her's and . . .
 ****



The Arrow
Written by Gorg Huff and Paula Goodlett
 


Willem Krause watched the Las Vegas Belle fly over and the left side of his mouth lifted in his patented half-grin. He was a charming fellow. Which was something he both knew and worked at. Krause worked at everything. Very little had come easy to him. His title was real enough, but mostly meaningless. He made his living as a mercenary soldier. He watched and as he watched, he formed a new goal. The goal of my life, he thought. He would gain an airplane—buy one, or build, or steal one, to take him where he wanted to go and turn him into a whole scout company all by himself. With an airplane, he could sell his services anywhere. Anywhere at all. To Krause it was obvious just from seeing the airplane fly, that aircraft would be of immense value in war even if they could never fire a shot. He watched the plane for another moment, then turned away. He had things to do. And he needed to be in Saxony to get the money to do them with.
****
"It's true, Elector," Willem Krause said. "I saw the airplane fly with my own eyes."
John George of Saxony asked for another beer—as was his custom, by dumping what was left of his present beer on the head of his servant. It was a boring old joke a hundred years before the Ring of Fire. But Willem smiled as though it was the freshest of wit. "They," he said, referring to airplanes, "will be world-changing, Elector. But I don't think the up-timers know it."
"Why not?" John George asked.
"Because of the resources—or rather the lack of resources—they are dedicating to them even now." Willem shook his head in only half-pretended disgust. Telling John George anything bad about the up-timers on his western border was always a good tactic, but in this case Willem was somewhat amazed at how little resources the up-timers were spending on aircraft.
The conversation continued, a mix of complaints about the up-timers and their destabilizing effects, upsetting the natural order of things. And the advantages of air power which, if invested in by farsighted members of the better classes, could stave off—at least for a time—the democratizing effects of the up-timers.
It took two more weeks and quite a bit of groveling, but Willem got the money and headed back to Grantville. During the groveling, they discussed whether it was better to simply buy an airplane or have one built. Krause managed to convince the Elector of Saxony that having one built, and having the Elector's loyal Willem Krause involved in the building, would mean that they were not dependent on the up-timer knowledge nearly as much as they would be if they simply bought whatever some up-timer sold them.
****
Back in Grantville, with a bank account filled with Saxony silver, Willem Krause started looking into the possibilities for airplanes. There were many people building many types of airplanes. The Kellys, an up-timer couple, were building three different aircraft at once. A pair of idiots, one up-timer, one down-timer, were trying to get people interested in building multi-engine bi-wing airplanes.
****
Money, Darius thought. Back up-time, big stars and rich people ran around in faded jeans and torn T-shirts. Not down-time. Down-time, real money was needed to have a wardrobe and having a wardrobe meant having real money. And at first glance this guy looked like he had real money. All those fancy clothes, and this dude was pretty well-padded, too. Not fat, but definitely nowhere close to starvation.
"How can I help you, sir?" Darius asked.
The guy looked at Darius and gave him this sort of conspiratorial grin, as if he had a secret but was willing enough to share it with Darius because he trusted him. "Aircraft. I'm interested in aircraft."
"Yes, sir!" Darius said in Amideutch, half-unconsciously returning the grin, "Aircraft design and history have been two of our most popular research areas ever since the National Library was established. And they've gotten even more popular since the Las Vegas Belle first flew. We have a standard booklet you could buy. It has some basic research from the library and it contains the basic theory and the main formulas involved. It costs twenty-five dollars, but it's just an overview. There is a much more detailed and complete book that was put together by three researchers and examined by Herr Smith. He said it has enough information in it to get you killed."
The guy looked kind of surprised and a bit bemused by that comment. But it was exactly what Hal Smith had said about the book. And Darius told him why. "An airplane that never left the ground was unlikely to kill the pilot, but even the best airplane ever built is a death trap if badly-flown or poorly-maintained. The more expensive book Aeronautics 101 has enough information in it to get you off the ground."
Darius continued with his sales pitch. "If you're actually going to try to build an airplane of your own, you want to read the second book. It's two hundred dollars, but it has a lot of information. After you've read it, you want to consult with Herr Smith and get his thoughts on any design you come up with. That's expensive too, but Herr Smith is a real aeronautical engineer and the only one in the world. There are also the spreadsheets that Herr Smith and Colonel Wood came up with. You can do the calculations with a slide rule, or even on paper if you're good enough at math. But you're safer with the spreadsheets."
***
"That was a good sale," Gemma said behind him. A few minutes later while Willem Krause was leaving with his books. Researchers got a ten percent commission on books sold and twenty-two fifty wasn’t bad for a quarter hour's work.
Darius jumped a bit. "Jeez, Gemma. Where did you learn to sneak up on people like that?"
"Don't take the Lord's name in vain, Darius. Not even half the Lord's name. I don't understand why the good Lord sent a bunch of up-timers back to our time just so they could blaspheme."
"Maybe," Darius suggested, "it's because the good lord doesn't actually care that much about blaspheming. Maybe he cares more about what's in your heart than what comes out of your mouth."
"Maybe," Gemma agreed. "But I'm not going to risk centuries in Purgatory on the chance." Then she smiled at him.
  Darius' heart gave a little flutter. Gemma Bonono was pretty. Not pretty in a "oh my god, she's gorgeous" kind of way. Pretty in a "home-town girl" sort of way. If your hometown was in Italy in the seventeenth century, that is. Or at least so Darius imagined. Not that he'd ever been to Italy, not yet.
Gemma also worked in the library. She was more a translator than a researcher, since she spoke Italian, Latin and German. Her English was coming along, too.
"I gotta go, Gemma." Darius sighed. "I need to keep the commission from that sale, so I've gotta do some of the pro bono questions."
"I'll help," Gemma said. "It'll be good practice."
They went back to the reference desk to pick up the next pro bono question. As it happened, that question—like so many others—was one that had been asked and answered before, so they made a note to reference the number for the already researched answer and put it on the out-going stack, then went on to the next question. One of the many clerks would get in touch with the person who had asked the question, find out what kind of report they wanted, and either answer it verbally or, for a fee, have a written report made up and sent out. Some questions already had reports written up and ready to send out, but not all of them.
That part wasn't the researcher's problem. Darius and Gemma would mark down on their timesheets that they'd spent however many minutes answering the question. Enough hours of answering the pro bonos would pay their library fee, which is what they were after.
While they were doing this, Darius explained to Gemma that the sale had been to another aviation nut, and who knows, maybe he'd come back with questions. Most of the people who bought that book never returned. Darius wasn't sure if it was because the book answered all their questions or if it was because the answers in it scared them off.
****
Willem Krause bought both books and read them through, which took him almost two months. Partly because there was a lot of stuff in them, partly because they were in the up-timer type face and he wasn't used to it. Partly because they were in English and he would have done better with either German or Latin. But mostly because they were poorly written. What they were, were articles copied out of various encyclopedias, periodicals, and bits of books, strung together with connecting paragraphs inserted to explain why they had chosen this article or this scene from a given book. There was an article about a plane that had tried to pull out of a dive too fast and had its wings come off. The accompanying paragraph pointed out that while lift increased by the square, stress on the wings increased by the cube, and then failed to explain what that meant.
Willem made a note of another question to ask the next time he went to the library and went back to reading.
This was a few paragraphs from a fiction book, describing how the hero took off from an aircraft carrier. And the connecting paragraph discussed preflight checklists. It was poorly organized minutia of aircraft design and flight, put together by people who, for the most part, had never been in a cockpit or drawn so much as a line of a design of an aircraft. The knowledge was there and some of it was sneaking past the poor authorship to present itself to him. And that was the two hundred dollar book. Willem wanted to throw it across the room. Or, better yet, at the pimple-faced teenager who had sold it to him. At the same time, he realized that it was absolutely the best book available down-time on the subject of powered flight.
****
Willem presented his list of questions to Darius, who examined them carefully then looked at him with considerably more respect. "Some of these are new."
"The questions that aren't new . . . why aren't they answered in the book?
"Because they've come up since it was written. There is a second edition being worked on now, but it won't be out till the end of the year, if then. It should be better organized, though. By the way, if you agree that the answers we find for you can be included in the next edition, there is a discount."
"How much of a discount?"
"Well, they may not want the answers for the book, so it's only twenty percent. Or you can gamble and if they use it and you’re the only one that asked it, they will refund half the research cost."
Willem knew a scam when he heard one. But the whole library worked on a pay-me-again system. Almost every question asked would have an answer that more than one person would want. So the rates they charged took into account the fact that they could probably sell the answer several times. And they always charged extra if the customer wanted their answers kept private. Even if you paid the extra, it didn't keep someone else from asking the same question and getting it answered. It just kept that researcher from selling the answer to the general pool of previously answered questions. By now a lot of questions were answered by typing the question into the list of previously asked questions and getting back a reference number to an already found, correlated and printed answer. So even if Willem didn't take the discount, it was just as likely that someone else would come along and ask the question, so the answer would show up in the next edition of the book anyway.
"I'll take the twenty percent discount." Willem shook his head, partly in admiration for a good scam but mostly in disgust that he was the one who was helping write the next edition of Aeronautics 101—and he was paying for the privilege.
****
"Hey, Gemma," Gemma heard Darius call. "You want to help me with this one? It's that airplane nut again."
"How can I help?" Gemma asked. "You know that airplanes are . . . how do you say . . . out of my league."
"He wants the answers in German if possible and he'll pay extra for it. So I'll look the stuff up and then we'll go over it together and you can translate it into German."
"I'm still not the best at German."
"Yeah, but you need the work as much as I do."
"No way to get a dowry built up if I don't," Gemma said.
"All you down-time girls are always worried about the dowry business. What ever happened to love?"
"Love is for those who can afford it," Gemma said, primly. "And I can't. Not yet. Not since we spent so much on the doctors for Mama. My sister's marriage took what was left, so Papa and I are starting over."
"You guys can't go back to Padua?"
"Matteo is in charge of the shop. Papa doesn't want to work for his son."
****
Willem spent months in the National Library, looking at plans and reading texts on air flight. And in the process, paid for the pimple-faced boy's junior prom. And more.
Increasingly, he found himself entranced by the delta-wing aircraft. He told himself that it was because they didn't stall out. Which was certainly true. A stall happens when the loss of lift causes the nose-heavy airplanes to go into a dive. A delta has its weight farther back, so it doesn't stall. It just sinks and its controls get mushy. He told himself that a delta-wing would be able to land in narrower spaces because its wingspan would not need to be as wide. Also, true lift is square feet of surface area. The greater the distance from the leading edge to the trailing edge of the wing, "the chord," the less the span, or the distance from wing tip to wing tip, needed to be for the same lift. Of course, there are always trade-offs. More chord means more drag. And he was told that by Herr Hal Smith, the up-timer expert on aircraft design.
****
  Willem looked at the copy of a picture of the Convair Delta Dart and imagined. He roughed out a sketch based on the Dart, but with a propeller rather than a jet engine. The propeller was in the front, as it was in most airplanes. Just behind the propeller was the engine, even though he wasn't yet sure what sort of engine he could get. Behind the engine was the cockpit and behind that the fuel tank. This was a small plane, one person and some armaments, but small, a short wingspan. He ran some calculations using the new slide rule he had bought, pencil and paper. The wing span would be only thirty feet and the plane would be thirty-five feet long.
Willem was no great artist, but like most people of his station he had been taught the basics. His drawing wasn't good, but it was good enough to give a real artist the idea. He drew a wing section and made marks on his silhouette to indicate where the ribs of the airplane would be placed. Then he took another sip of beer and went back to his calculations.
****
Pierre Trovler was in Grantville for the movies, for the pictures, for the art that came from the future. He wasn't in the encyclopedia, he'd checked. There was no way for him to know why, and if Pierre had known, it's hard to tell if he would have been pleased. For in that other history Pierre had died in 1632 of food poisoning. Without that bad bit of mutton, it's quite likely that Pierre would have made enough of a name for himself to have gained an entry in the encyclopedia. But Pierre didn't know that. No one on Earth, in either timeline, knew it. All he knew was that he had looked and found no entry for Pierre Trovler, born June 9th, 1604, outside Paris. That lack of such an entry had left him a bit—actually, rather a lot—more modest. He knew he was a good artist, but knowing that he wasn't in the history books and not knowing why had been a cold shower to his ego. It had needed one. He worked harder now. For instance, he worked on the rough sketches that Willem Krause had given him with care and practiced skill, using Herr Krause's notes as well as his sketches and the drafting course from the adult education class at Grantville's high school to make designs and even a perspective view of the aircraft. He worked well into the night using the Coleman lantern, had some of the fried chicken that he had bought that noon, then went to bed.
****
Pierre Trovler handed over the cardboard tube that held the plans. The tube, as it happened, was made down-time, a copy of examples that had come with the Ring of Fire.
Krause took it with a smile that was both very endearing and probably more than half real. "So how is it?" he asked as he removed the cardboard cap from the tube. "Did you manage to turn my scribbling and notes into something worth seeing, or were they too bad to even give you a starting point?"
Pierre grinned in spite of himself. "I persevered, Herr Krause. In fact, they weren’t bad drawings. To be honest, they weren’t professional, but the information was there." He started to add that he thought that Herr Krause would be pleased, but decided not to. He doubted the man would be influenced by such a claim and it might raise expectations.
By now Herr Krause had the papers out and was looking at the drawings and the neat, careful notes. "Marvelous. This actually looks like the design of an airplane."
They talked for some time. They talked about the shape of the wing, and of the three-wheeled undercarriage.
"How do you turn it?" Pierre asked.
"These here . . ." Herr Krause pointed at the trailing edge of the wing and the line that Pierre hadn't known the meaning of. ". . . are actually separate little wings. They move up and down and change the airflow over the wing so that one wing has more lift or so that the lift is more in the front of the wing or more in the back." He pointed at the tail fin. "That has a rudder that pushes from side to side."
"Those parts will need to be clearer and drawings made of the . . ." Pierre paused. He didn't know how or why little wings Herr Krause talked about moved up and down. ". . . of whatever it is that moves those little trailing wings up and down."
"They're called ailerons," his employer told him. "Or, more generally, control surfaces. And they are moved by a system of cables that are run inside the wing and body of the aircraft."
"Just as you say, sir, but they will need to be drawn for the plans and I will need to know what they look like."
"More than that, the book Aerodynamics 101, insists that a scale model should be made and tested in a wind tunnel," Herr Krause said. "I will not skimp on such a step because, as the up-timers say, it's my pale pink body that will be strapped into the thing when it flies." Then he grinned at Pierre again. "Do you happen to know a carpenter of skill that could help us first with making the model and later with making the airplane?"
"I may, sir. Giuseppe Bonono is certainly skilled enough," Pierre said. "He is from Padua and came to Grantville to see what new skills and tools of the carpenter's art might have been developed in the future."
****
It took a few days to arrange a meeting with the carpenter. It part that was because it wasn't, as it turned out, one man. Giuseppe Bonono, a widower and master carpenter from Padua, had on arrival in Grantville discovered Black & Decker power tools. Hand-cutting a hole in a piece of wood so that you might insert a dowel had never been one of Giuseppe's favorite occupations. Electric motors to do the grunt work so that the carpenter could concentrate on the art of carpentry had impressed him greatly. So had the advancements in treating wood. Not that the up-timers knew everything. Giuseppe had his own tricks of the carpenter's trade and thirty years of hands-on experience.
It was, by up-time standards, a small shop in Rottenbach, on the road from Grantville to Badenburg. By the standards of the seventeenth century, especially in terms of output, it was major industry. Still, while their bread and butter was the tables, chairs, and desks they produced, they were also very interested in prestige work.
Willem Krause's delta-wing airplane had the potential to be prestige work. The sort of work that they could advertise and that would bring in sales.
It only took convincing them of that.
Not that they were going to do it for free. Prestige work meant prestige prices, after all.
"Gentlemen and masters, I am on a budget," Willem complained pitifully.
"You do that very well, Herr Krause," Giuseppe complimented him.
"Yes, thank you, Master Bonono," Willem agreed immodestly. "I thought the squeak at the end was especially artful, as though you had just twisted the tongs in which you held my stones. Nonetheless, it is true. If we can't come to an equitable agreement, I will be forced to go elsewhere. I don't want to. Pierre tells me good things about you. But my backer is already concerned over the expense involved and he actually has access to tongs. Red hot tongs, if needed."
No one asked who his backer was. There was no law forbidding the building of aircraft for Louis of France or the Holy Roman Empire. But being able to say honestly "I had no idea who it was for" might prove useful. Besides, it wasn't their business.
Eventually they agreed on a price for the scale model. It was to be a one-twentieth scale model which would make it a bit over a foot wide and a bit under two feet long. It would be much heavier for its volume than the full-size one would be, but the control surfaces would be adjustable so that that the model could be tested in the wind tunnel with ailerons up and ailerons down so that the effect on drag lift and ground effect could be measured.
****
"Gemma," Master Bonono shouted. "Gemma, bring wine!"
"Yes, Papa," a girl's voice said.
The noise of the power tools was muted here and Willem was glad of it. His ears were still ringing a bit from the noise of the table saw.
A pretty young girl brought wine and Willem gave her an appreciative smile for the wine as his eyes took in her form. Nicely curved, firm, yet soft. He let her see that he had noticed then went back to the discussion. "I'm told the model will need attachments where they attach little threads which are in turn attached to weights and scales and dials. One at the center of balance, one at the nose, one at the tail, and one on each wing."
The girl seemed to accept his appreciation as her due but showed more interest in the plans. "A delta wing?" she asked curiously.
"Yes!" Willem was suddenly more interested in the girl. "You know about delta wings?
"Not really. But I was the German translator on your additional questions at the research center, so I had to read up on aircraft design. From what I read, delta wings are not particularly well thought of by Herr Smith."
"There are disadvantages but also advantages. For one, a delta wing doesn't need as much wing span for the same amount of lift. So a delta might be able to use a runway that a straight wing wouldn't."
"You know this man?" Master Bonono asked his daughter suspiciously.
The girl, Gemma, rolled her eyes as her papa went all fatherly on her and Willem hid his smile as the girl answered.
"I've never met him till today, Papa, but I have seen him at the research center, consulting with Darius."
"You watch out for that boy. He doesn't have two dollars to rub together, even if he is an up-timer."
"He's just a friend, Papa!" Gemma said with clearly strained patience and a face growing a bit pink.
When Willem first learned that the girl knew of his interest, he had had a moment of concern. But it was clear, after all, that all that had happened was a coincidence and perhaps a useful one. "So you have some familiarity with aircraft design?" he asked. "From your work in translating the questions?"
"A little," Gemma admitted, doubt clear in her posture. "I have a good idea what the words mean, anyway."
"So here," Willem said to Master Bonono while gesturing at the girl, "you have a consultant on the interpretation of the design in your own house. How convenient."
Making such a model is not the work of an hour or a day, but for a master like Giuseppe Bonono it wasn't the work of a lifetime, either. In a couple of months, there would be a twentieth-scale model, of the arrowhead plane, as Giuseppe called it. Ready for the wind tunnel test over at Smith Aeronautics.
Leaving the Bononos, father and daughter, to their work Willem went looking for flying lessons.
****
"And this is realistic?" Willem didn't even try to hide his doubts.
The man shrugged. "It was my son's, and he mostly used it for gun-fighting games. But it has the flight simulator on it. The ads say it's realistic, but I don't really know. It's fifty dollars an hour if you want to use it. If you don't, there's others who do."
Willem tried it and didn't know if it was realistic or not. It did let him get used to the idea of banking into a turn and a little bit familiar with the gradualness of flight. And, perhaps more importantly, the misleading nature of that gradualness. Planes do things slowly and smoothly . . . till they don't. The don't part is when they get close to the ground. Then things get fast. A crash at two hundred miles per hour is pretty sudden.
****
The second simulator was a thing of wood and canvas, controlled by men with ropes and poles. They rocked and tilted the mini-plane in three dimensions in response to Willem's manipulation of the controls. Again, it was far from perfect but it taught him something about flying. Well, reinforced something the flight game had shown him. If you bank the plane to the right then bring the stick back to neutral, you're still banked to the right. To get back to level flight, you have to move the stick not just back to neutral but beyond it, till you have reversed what you did to bank in the first place. And all the time you were banking to the left and un-banking, you were turning left. So, to turn left, you pushed the stick left, then back to center, held the stick as you made most of the turn, then pushed the stick right till you were out of the bank, then brought it back to center. And with each move it was easy to go too far or hold it too long, and it took practice to get it right.
That was what the low-tech simulators that had sprung up since the Belle had first flown were about, letting you practice before climbing into one of the still few planes that had been completed since the Belle's first flight. Flight time in those was very expensive. The Belles were unavailable, strictly for the military. Kelly Aviation usually had one plane running, well, sometimes. In general, Mr. Kelly would finish it, then a few days later take it apart for parts for the next one. But during those times when one of his planes was in fact flight ready, you could take flights in it and even get flying lessons. For the paltry sum of two hundred fifty dollars an hour.
The Kitts had an airplane and mostly kept it running. It was a two-seater, front and back, and lessons were three hundred dollars an hour. Over the two months that Giuseppe and Gemma were occupied in building the model, Krause racked up over a hundred hours in various simulators, forty hours of ground school, reading maps from the air and such, and a grand total of seven and one quarter hours in the air. He thought he knew how to fly, not well perhaps, but well enough. Besides, he was spending a lot of money on flying lessons.
****
It was in the days before the model was ready for the wind tunnel that the secrecy, which had been more a matter of habit and general caution, became a matter of vital necessity. Hans Richter flew into history and John George into insanity within days. In response to the change from the CPE to the USE, John George and and the Elector of Brandenburg had withdrawn from the Swede's alliance. John George had never been the most popular neighbor to the up-timers, but now he was considered a traitor by the king of Sweden and at least a potential threat by the Americans. Building an airplane nominally for John George would be seen as an act as hostile as building the plane for Cardinal Richelieu. Possibly more hostile. After all, John George was closer. It made no real difference in Willem Krause's plans. He had always been careful about such things. Because if no one knew who was paying the bills, it would be harder for them to come in at the last minute and take away his airplane. Now, keeping them in ignorance would be essential to keeping the project going.
"I lost another commission today," Pierre Trovler told Willem dejectedly "Because I'm French. I'm not a cardinal or a politician. I'm an artist."
"You have my sympathy, my friend," Willem told him. "As long as you don't expect me to express it too loudly. People are excited by boys at Wismar and incensed by the League. I suggest you don an appropriately patriotic mien. Perhaps a painting of the heroic outlaw driving into the enemy ship. Or, you could join the CoC. I'm just grateful no one is asking where I was born, since my family's estates are in the electorate of Brandenburg."
"I'm already a member of the CoC," Pierre told him. "I was before this happened."
"Really? I wouldn't have thought you were the sort. Didn't you just say you weren't political just after you disclaimed being a cardinal? Do you paint in red robes?"
"You don't have to be a cardinal to be Catholic and you don't have to be a politician to believe in liberty. I know you're of the nobility, but you're a regular guy, not like John George."
Willem gave no sign by word or action that anything had changed but something had. For while he was in no way John George and cordially despised the man, neither was he a regular guy. He was of the nobility and that made him different from peasants of any situation, no matter how grand their circumstance or how mean his. He was of the nobility. His genial manner was just that—a manner. He stepped down from his natural station to put people like Pierre at ease and get the best labor out of them, not because he thought them his equal. But here they thought they were—even normally sane people like Pierre. He would have to be more careful now.
****
Willem watched as the technician attached the thin steel wires to his model airplane. One from the top of the model, set at the center of gravity, went through the top of the wind tunnel, over and around a pulley, off to another pulley, then down the side to a weight and gauges for reading. The bottom center of gravity wire went down through the bottom of the wind tunnel to an adjustable spring.
There were similar sets of wires at the nose, center, tail, and wing tips. Together the wires and gauges would measure the lift and drag of the airfoil at varying wind speeds and at various flap and aileron settings.
Then they started the fan and the model Arrow was pushed back by the wind. The technician took measurements: lift at nose, lift at tail, drag—each measurement taken several times, once for each air speed. The process was repeated with smoke and more notes were taken, when the smoke started swirling and where on the wing. Then the fan was turned off and the flaps were adjusted, and the process started again. After they were done, they had the Reynolds number by working backwards from the point of non-laminar flow.
That, and a whole lot more data that could be fed into a computer spreadsheet program to give solid estimates of lift and drag over a range of speeds and angles of attack. They added weights to different points on the model, adjusting its center of gravity to include the weight of things like engine and pilot. Maneuverability, carrying capacity, takeoff speed, and more, were provided by the wind tunnel tests of the model in combination with the knowledge bought by thousands of lives over a hundred years in that other timeline. It seemed to Willem complete, and offered a level of confidence that surpassed that even of shipwrights. And compared to what the Wright boys, Curtis, Sikorsky, or even Douglas had had to work with, it was complete.
****
It took a few days to process the data. Well, it took a few days to get around to processing the data. It took a couple of hours to input the data and the computer took microseconds to do the calculations. And it didn't take Hal Smith much longer to interpret the results.
The faster the plane was going, the greater the lift. As was standard but, like the weight, the lift was centered well back on the plane. In fact, even at fairly low speed, the center of lift was farther back than the center of gravity, which meant that in flight the Arrow was going to be nose heavy. Because of ground effect, that was even more of a problem on takeoff and landing. Because the ailerons were actually elevons, combining the function of both elevators and ailerons in one control surface. And because it was a tailless delta, you couldn't go flaps down for takeoff and landing. Not without shoving its nose into the ground. So they would need to shift as much of the heavy bits as they could toward the back of the aircraft.
****
He discussed his changed designs with the boy Darius because he had been the researcher for the whole project. "Herr Smith doesn't much care for the delta-wing design," Willem told Darius with another of his half-grins. He had just returned from a very expensive half-hour consultation with the only aeronautical engineer on earth. When not working for the State of Thuringia-Franconia Air Force, Hal Smith—for a piddling five hundred American dollars an hour—did consultations with prospective aircraft designers. And to spend that five hundred dollars an hour, you made an appointment and waited your turn.
"Well, he's probably right, sir," the youngster admitted. "I know they look cooler, but that doesn't necessarily mean they're better."
"I know, Darius, but 'cooler'—did you say?—looking airplanes may have a higher sales price because they look better, faster, or more dangerous," Willem said. "We aren’t the only ones building aircraft and it's generally better to stand out from the crowd at least a little."
****
  Armed with the information from the wind tunnel tests and analysis, Willem didn't abandon the delta, but did adjust his design. He did several things to move weight toward the rear of the aircraft. The gas tank, storage and armaments were moved back, but he wanted the pilot as far forward as he could manage. That just left the engine, the heaviest single part of the aircraft. He considered the idea of a center-mounted engine and a long drive shaft, which might have worked, except that the drive shaft would then go right through the small of the pilot's back. And that left a pusher, a plane with the propeller in back. Well . . . why not? They were supposed to be quieter, anyway, not that Krause had ever been in a pusher, but that's what the books said. Besides, the Dart, even if its engines had been spread throughout the body if the plane, the thrust at least had gone out the back. The Krause Arrow would be a pusher. That simplified things greatly. The engine and prop would be right at the back, with the gas tank just in front of the engine. The cargo and/or weapons would be between the gas tank and the pilot. The pilot would be as far forward as he could be and still have room for the control runs. Then it was off to the carpenter's shop to turn the designs into an airplane.
****
"Plywood?" Willem asked.
"That's what the up-timers call it. Take a thin sheet of wood, not a lot thicker than a sheet of paper, then a thin layer of glue. Another thin sheet of wood laid out crosswise to the grain of the first sheet, more glue, another sheet, still more glue, still another sheet, constantly changing the direction of the grain. Then compress it all and let it dry. The up-timers call it plywood; we call it laminated wood and it's what the up-timers call a composite material. Whatever you call it, it gives you wood that won't split along the grain because the grain isn't all going one way. Wood that spreads the stresses placed upon it in ways that normal oak or ash can't."
"What about spruce?" Willem asked. "The books mention aircraft spruce."
"Yes, but what is aircraft spruce?" Giuseppe Bonono asked. "All I know is that the books talk about spruce in the Americas. I know there is spruce in Europe. It's light and fairly strong, easy to work. But I don't know if it is this airplane spruce that they are talking about. It's pretty clear that not all spruce is airplane spruce. But I know about laminated wood. I know things I can do to make sure that it's strong and light."
"All right. The Convair Delta Dart was made out of aluminum, after all, and we aren't going to get that."
They went on to talk about the structure of the wings and the internal supports of the fuselage. Where the control runs would go and how they would be attached. What kinds of glues would be used where.
"What about the skin? Laminated wood . . . even very thin it’s going to be heavy," Giuseppe warned.
"Doped canvas," Willem told him. "I have Pierre Trovler working on finding the right canvas and doping agent. The book, Aviation 101, second edition, suggests that the frame be lacquered before the canvas is applied. Apparently raw wood and canvas aren't a good combination."
****
The Arrow wasn't the only work of the carpenters, nor of Pierre Trovler. They had chairs and desks to make and portraits and landscapes to paint, respectively, and Willem Krause wanted to see and understand everything that went into the construction and maintenance of his aircraft. To Giuseppe and Pierre, this seemed simply a reflection of Willem's obsession with aviation.
In part it was that, but Willem, having determined that he would find his home among the lords of France and Austria not the peasants of the USE, intended that he would know all that was needed to see to any repair or even rebuild the Arrow. He noted the interest that Gemma showed in him, and in other circumstances he would have taken advantage of it. But not here. Not now. Not among peasants who thought themselves his equal. It was too risky. The girl would have to make do with a clumsy farm boy to lose her innocence.
Still, gradually, amid impatient letters from Saxony, the Arrow did come together and became an aircraft. In all considerations save one. It had no engine. Engines, even the heavy engines of pickup trucks and vans, could not be had for love or money. Half a dozen companies were making down-time produced engines and each and everyone was sold before it was built.
A rich peasant could get an engine. A rich burgher from the Netherlands could arrange the creation of a company to make them for his airplanes. But a noble of Germany had to wait his turn. Money wasn't enough. You had to have connections.
The plane was finished. The months dragged on. No engine came to Willem Krause.
****
"Where is my airplane?" John George of Saxony demanded in the fall of 1634. "Krause has had over a year. There are dozens of airplanes by now and I don’t have even one."
Karl Gottlieb knew better than to point out that he had harbored doubts about the project from the beginning. John George didn't care for "I told you sos." Instead he simply said, "I don't know. I could send someone to check up on Willem Krause."
"Send someone?" John George asked. "No! Go yourself. I want to know where my money is going. Gustav Adolph and that jumped-up peasant Stearns are pushing things in the CPE and I won't have the Swede as overlord of the Germanies."
Karl wasn't John George's spymaster, but he also wasn't a field agent. He was the assistant spymaster for Saxony and really too well-known to be sent to Grantville. But that was now beside the point. He had his orders and the Elector had a whim of iron.
****
"Where, Willem Krause, is the Elector's airplane?" Karl asked as Willem opened the door.
"What are you doing here?" Krause whispered harshly. Then with almost no pause, "Come inside, quickly."
Once Karl was inside and the door closed, he asked again, "Where is the Elector's airplane?"
"It's sitting in a hanger at the Grantville airport, waiting for an engine," Krause said. "Just as I wrote in my last report. Do you want the airplane seized by the up-timers while they decide whether building a plane for John George is abetting treason against the USE? If I understand the laws correctly, I will be exonerated and the plane turned over but not, I am sure, before Gustav Adolph has the Elector's head on a pike. Is that what you want?"
"What I want, Krause, is for you to deliver the aircraft that you promised over a year ago and stop being a drain on the Elector's finances."
With some difficulty, Willem kept his temper. The fact that he and Karl Gottlieb had never cared for each other was beside the point. It was a safe bet that Gottlieb wasn't here because he wanted to be. "Then we are in accord. I also want the airplane finished. It is finished, so far as any parts that might be obtained or reasonably fabricated. The issue is engines. I have begged and bribed, but so far have been unable to obtain one."
"By this time you could have had one made by hand."
"Yes, I could have," Willem Krause acknowledged. "But that would have cost twice as much as the whole rest of the airplane. No. As I think about it, it would be closer to ten times the cost of the rest of the aircraft. Steel is not soft and its shaping is no mean endeavor. To get engines light enough in comparison to their power to allow them true utility in powering an airplane needs careful and skilled shaping so that the loss of weight does not also produce a loss of strength." Willem shook his head. "These things are not easily done. Every syllable in each report represents hours or days of labor and, yes, considerable outlay of silver. But look around you. Am I living in luxury?"
Willem waved and then watched without concern as Karl Gottlieb went through his room. For it was true. Willem had spent every pfennig—even every American cent—that was designated for the airplane on the airplane. His room was decent but not large, and located outside the Ring of Fire where the rents were cheaper. That his clothing was clean and of good quality was more a function of washing machines and sewing machines than of extravagance. Nor was the room filled with gewgaws and objects d' art. Instead, there were plans and the wind-tunnel model. Notes and requests for engines and letters of polite refusal, all of which assured him that he was on their list and they would get to him as soon as they possibly could.
It was a clearly irritated Karl Gottlieb who waved him back to his seat on the bed. "Oh, sit down. When can I see the plane?"
"Whenever you like," Willem said, then added with a certain malice in his tone, "And while I am sure that Stearns' Jew spymaster has agents at the airport, who knows? They may fail to recognize you . . . or fail to care."
****
Karl Gottlieb's lot, over the next couple of weeks wasn't a happy one. He had had hopes on his trip from Dresden that he might find Willem Krause engaged in fraud. But the evidence was to the contrary, and while he was still convinced in his heart of hearts that Krause was somehow cheating the duke, there was no evidence to support that belief.
The one good thing about the trip was sitting in the cockpit of the Arrow. It was a tight fit, but comfortable and as Karl moved the stick he could look out the windows and see the way his actions moved the control surfaces. Finally, he was convinced. Given a power-plant, this would fly and fly well. There was too much care in every detail, too much skill in every piece to allow any other outcome.
****
Regretting the necessity, Karl returned to Dresden with a completely favorable report. "If an engine can be procured, the plane will fly. Nor is Krause the only one who is having his plans delayed by this bottleneck. Engines are needed by everyone from the army and navy to every industry. Every engine produced by every manufacturer, no matter how poor its quality, has a dozens buyers," Karl Gottlieb explained to the Elector. But he couldn't explain the why of it, because he didn't understand himself. The world had changed and with it the rules of commerce and needs of production. Those changes were apparent but unnatural to a man born and raised in a world without engines. "I see no way for us to acquire an engine and without one the Arrow is a useless shell."
"But I see a way to acquire an engine," John George informed him. "In fact, one is already in our city. One of our wealthy merchants bought a steam engine and several other machine tools in Magdeburg, then had them sent here over the last few months. He is now trying to put every craft hall in Dresden out of their livelihoods by underselling them. I have received complaints, but he has stayed barely within the law and he has friends." Then John George smiled, thrilled with his cleverness. "The emergency of military necessity will require the loan of his steam engine. Which, just by chance, will give my friends time to acquire their own engines and compete with him on a better footing.
"You, in the meantime, will see to the transport of the engine from Dresden to Grantville by secret means, so that it can be installed in my Arrow—so that a surprise for that arrogant Swede may come from my quiver—all unknown to him."
****
Arriving back in Grantville with a three-cylinder steam engine and several hundred pounds of boilers and condensers, Karl Gottlieb was subjected to complaints from Willem Krause.
"It's too heavy and not powerful enough. It has only twelve horsepower. I need at least fifty for the Arrow and a hundred would be better."
"Tell the Elector," Karl returned. "I want to watch. It's his idea and our task to make it work, or at the very least make a good faith effort to make it work."
"But . . ."
"So who can you talk to about steam?"
"I have no idea. The notion of using steam engines in aircraft has come up a few times, to the ever lasting amusement of every up-timer in the Ring of Fire. But we can find out." It wasn't that easy. It seemed that every steam expert in the Ring of Fire had found lucrative employment elsewhere. Willem applied to Darius and Darius directed them to Vince Masaniello of the Steam Engine Corporation. They didn't, as it happened, talk to Vince.
***
Charles Anthony Masaniello looked at the engine and said, "That's one of the Schmidt boy's engines. Pretty good engines, well-enough made, too, if not up to our standards. Pretty good tolerances, too. What are you fellows after?"
"We wish to increase its horsepower, Herr Masaniello."
This wasn't the first time Charlie had heard that. "Call me Charlie. Why do you want to up its horsepower?" Then he held up his hand. "I'm not trying to get into your business, but most of the time when folks want to up the horsepower it's because they think a steam engine is the same as an internal combustion engine. And they ain't." Charlie spoke Amideutch fluently, but with a pronounced West Virginia accent, something he made no effort at all to curb. In fact, he emphasized it, because it made him seem even more up-timer and therefore more expert on steam engines. He was expert. He would have been considered an expert up-time; down-time he was the "pro from Dover" and knew it.
The guy who had introduced himself as Willem Krause was a little taken aback by the question and Charlie waited for him to decide if he was going to answer it.
Eventually, almost twenty seconds later, Herr Krause did answer his question. "We wish to use the engine as the power plant for an airplane."
Charlie grinned and almost laughed. He didn't because it was safe bet that they would misinterpret the laughter. Instead he said, "Dad would love this. He's been working on steam tugs for years. Look, it's not the horsepower. It's the torque. The . . . well, a big difference between steam and internal combustion is that steam has full torque at zero rpm. An internal combustion engine needs to wind up to get its full torque. Another difference is simply that by upping the pressure you can up the hp, though in this case you may not need to. Just gearing the engine right might get you there. Your real issue is going to be the boiler and condenser, keeping their weight down enough to let you get off the ground. I can, for an agreed-on fee, draw up some specs that can let a good down-time smith take one of Adolf Schmidt's condensers and adapt it to an airplane. It's going to be heavy and it's going to cause some extra drag, and you’re going to have to figure out how to feed and exhaust the boiler burner, but it should work. The fee for that will be considerable, but it will give you a power plant."
"Could we run without the condenser to test the airframe? Just to see if the airframe flies?"
"You could. At a guess, this engine would use about a quart of water a second. How many gallons do you think you can carry before the condenser is lighter? Figure six hundred pounds of water for a five minute take off and landing loop."
There was more negotiation but they paid. By now the pressure from John George would have turned coal into diamonds in hours not centuries. They really didn't have any choice.
****
Karl Gottlieb thought that he had figured out Willem's plan. Krause intended to steal the Elector's airplane. And Karl intended to stop him. He would watch. And once the airplane was ready, he would take it back to the Elector. Pursuant to that goal, he started taking flying lessons while Krause and his smiths reworked the condenser. It was slow hand work, using the machine-made pipes, but hand welding them together. It took weeks.
****
"It's ready," said Herr Krause with an intensity that Darius had seldom heard from him . . . or anyone else, for that matter.
Naturally, that night the snows came. Not for the first time that winter, but a major blizzard. All that could be done was steam tests and engine tests. So, steam tests and engine tests they did. The prop spun up with incredible speed starting at full torque, and simply adjusting a lever not only stopped the prop but reversed it. Which Willem found marvelous. The plane moved with ease and panache, and they got good reads on how much fuel they needed for how much flight time. The delay caused by the weather was irritating, not dangerous. The one thing that bothered Willem about the Arrow's power plant was that it took over five minutes to build up a head of steam. There would be no jumping into this plane and being in flight less than a minute later.
****
The day finally came. They had done tests. The Arrow was as ready as they could make it. Willem sat in the cockpit, reclined not for comfort but to save space. He watched the steam gauge with care and waited with impatience for the pressure to reach the levels needed for sustained flight. When all was ready he dialed the throttle up to take off power then released the brakes. The Arrow was heavier than he would have preferred, especially with the weight of the boiler and condenser. But still, according to all their calculations, it should lift off about halfway down the runway. It started quickly and picked up speed slower than he would have liked, but it did pick up the speed. He wasn't quite sure how fast he was going when he reached halfway point on the runway. The Arrow wasn't equipped with a speedometer. It was a matter of estimation and he figured he was going fast enough.
He pulled back on the stick and nothing happened. The wheels stayed glued to the ground. He put the stick back to neutral and waited for more speed to build. It was harder to build up speed when the stick was back. He also dialed the throttle as high as it would go, full emergency power, as it were.
Two-thirds of the way down the field he was going faster and tried again. Something was wrong. He was going faster than he had ever gone before at take off in any plane, and he was still glued to the ground. He should be getting something by now.
He wondered if he should shut down and try again another day. He'd give it another few seconds. After all, he could reverse thrust to slow rapidly
Seconds later he tried again. Now he was scared and angry. Too close to the end of the runway for comfort. Stick still back, he reversed thrust. The gearing took the strain, the prop and the shaft did not snap, and the prop bit into the air—backwards.
Suddenly, with no warning, he was airborne, the nose was coming up fast. And his mind was behind the plane still trying to slow it down. He pulled back on the stick and the nose lifted faster.
Willem had only a few hours of flight time. He had soloed once, for all of five minutes. Just enough to get his solo permit stamped. He had never been in a plane that moved like this one. No one had ever been in a plane that moved like this one. It wasn't that it was especially maneuverable, but it maneuvered differently than a more traditional airframe would. More of the lift, but also more of the weight, was toward the back of the aircraft. With the elevons flipped up and the prop reversed while still in the ground effect range, it acted like a take off ramp made out of concrete. The nose flipped up like it was giving the world the finger and the Arrow shot into the sky at something over two gs change of vee.
It shot into the sky with its propeller spinning madly backwards. Momentum and air pressure got it into the sky, but there was nothing to keep it there. Still, it got almost fifty feet into the air. And all the way up—and all the way back down—it was flipping over backwards. For at the top of the arc, Willem pushed the stick all the way forward, just as his limited experience as a pilot told him to do. The tail hit the ground first but by then the Arrow was angled at forty-five degrees back toward the start of the field.
Willem had a few seconds, two, maybe three, to wonder what the fuck had happened before the canopy cracked into the runway and ended his capacity for questioning forever.
****
Hal Smith didn't need to be called in. First flights out of GrantvilleAirport weren't so common that he had to miss many of them, and first flights of delta-wing aircraft were even rarer. He had seen the take off run. He had seen the leap into the air. He had seen the crash.
And he knew exactly what had happened. Knew that he had told Willem Krause the right thing, but for the wrong reason. That he had never thought of the true reason that the centered prop was such a bad idea. Hal had never been a great fan of deltas. He'd never designed one and never flown one, so he had never thought about what would happen if you put a prop at the back of a delta wing with half its sucking power contained by the ground and the body of the plane.
To make a plane go forward, you push air backward. When you push air in one direction, you're pulling it in from all the other available directions. That mostly doesn't matter because it is all the other directions. There is no restriction on where the air comes from to replace the air your prop displaces. Not, however, when that flow of air is blocked by the body of the airplane above it and the ground below it. When that happens you get a vacuum.
Well, calling it a vacuum is overstating the case. The low pressure zone produced is to a vacuum cleaner what a vacuum cleaner is to a vacuum tube. Not even in the same range. The pressure deferential is only a few ounces per square inch, less even. But there are a lot of square inches on the under-surface of a delta wing thirty feet wide by thirty feet long.
The pressure deferential is the same thing that lets planes fly, but in this case it glued the plane to the ground as long as the prop was pulling air out from between the wing and the ground. Hal Smith knew all that the moment the Arrow lifted off. He prayed in those moments that Willem Krause would push the thrust back to full forward. It hadn't happened and he couldn't blame Herr Krause for not realizing what had happened in time. The only person that Hal found to blame for the death of Willem Krause was Hal Smith. He fell back into his chair by the tower and felt the cold wind and every day of his seventy-one years.
There were too many gaps in the knowledge brought back, too many errors. Not from lack of knowledge but from lack of understanding of the knowledge they did have. He wanted to quit then as he had wanted to quit at each of the deaths that had, over the last year and more, followed the introduction of flight into this century. He knew he couldn't quit, for his quitting wouldn't prevent a single death. The young men and women who dreamed of flight and dared turn their dreams into reality wouldn't stop. Not if God Himself came down and told them to leave the heavens to him. They couldn't . . . and Hal couldn't blame them for that.
 
Epilogue
 
Darius stood next to Gemma as they watched the ceremony. Willem Krause had been buried three days before. This was different. A small plaque made of bronze with the name Willem Krause engraved on it. Above the name were the wings of a pilot and a compass and a square on the right and left to symbolize an airplane designer. It looked like a Masonic symbol to Darius and he almost smiled at the thought that someday this would be taken as proof that the Masons, even in the seventeenth century, were secretly trying to introduce a new world order. Herr Krause would have laughed his ass off at that, Darius was sure.
That wouldn't stop the questions, though. Willem Krause's room had been cleared out the day he died, before anyone had thought to look. No one knew who was financing him. For all Darius knew, it was the Masons or the Illuminati, though they weren't even supposed to have started till next century.
It didn't matter. Willem Krause had built an airplane. He had flown it, if only for a few seconds and had died providing a bit more understanding of what conquering the skies cost and how it was done. His wasn't the first name on the wall of the Grantville airport tower and it wouldn't be the last. But this was the first time that Darius or Gemma had known the person behind the name on the wall.
Darius held Gemma's hand and thought about flying. About how the Arrow might be modified and made to fly. It should be possible.
****



Mitzi the Kid
Written by Kevin H. and Karen C. Evans
 


Southeastern Poland
Summer, 1634
The sun rose toward high noon. A buzzard circled slowly over his head as the gunfighter stepped from the saloon. Red dust puffed up from each step, and the sneer on his face was even more twisted than before.
Mitzi the Kid stood up from the chair in front of the Marshall's office. "Black Bart, what are you doing in town? Didn't I throw you out yesterday?"
Black Bart spit into the street. "You're nothing but a sniveling little mouse, and I never listen to mice."
  Mitzi stepped into the middle of the street. Women grabbed their children and hid inside shops. Black Bart's eyes were like flat river rocks. "Draw, you lily-livered coward." Mitzi stood and watched him for a movement.
There, Black Bart's finger twitched. Mitzi's gun cleared leather and started firing before Black Bart could get his gun out. The man in black fell to the ground, and there was silence . . .
Broken by whistling.
Mitzi sat up, suddenly aware that he had fallen asleep with his precious book on his face. He definitely didn't want to be caught with the book again, not when he should be picking rocks. He hid the book under a couple of rocks on the sledge, and hurried over to the first furrow from last fall. He would have to get the rocks out before they could plow and plant this spring. He found a rock, and tossed it to the pile at the edge of the field before the whistler could top the hill behind him.
Mitzi bent over, grabbed another chunk of rock, and with a quick twist of his shoulders threw the rock to the pile. At least he was still close enough to the edge of the field that he didn't have to use the sledge. Dragging a sledge full of rocks was one of Mitzi's least favorite activities. He bent, threw another rock, bent, threw rock, then more of the same.
He kept working as the whistling stopped. Then he heard a familiar voice. "Mstislav, I see you're picking rocks."
Mitzi looked over, and it was Aleksy! "I'm Mitzi. I'm fourteen, great-grandfather was Mstislav. And shouldn't you be at your duties? Were you dismissed? Are you back for good?"
Aleksy laughed as he gave his little brother a hug, and pounded him on the back. "No. The count declared a break. I think it is a new mistress. And while most of my workmates could only talk about having parties and entertainment, I'm here to see what you've been neglecting."
Mitzi grinned as well. "And you walked the whole eighty miles?"
Aleksy shook his head. "No, I was able to ride part of the way. Otherwise, I'd still be on the road."
Mitzi and Aleksy sat down on the sledge and pulled grass stems to chew on. Mitzi leaned back on his elbows. "I was sad to see you go. How long will you be home? Now that you're gone, it's been my job to pick the rocks before the first plowing. I was hoping you were back for good."
Aleksy laughed and leaned on his elbows as well. "Wishful thinking, brother. Even if I were back for good, I'd get a different job than picking rocks. That's yours!"
"I've been reading that book you brought. I've read it through twice already. Who is this man, the author? He sounds like some Frenchman, with a name like L'Amour."
Aleksy tousled Mitzi's hair. "From what I could find out, he was an American, but he doesn't live here in Europe. He was from before the miracle." Aleksy pulled a little booklet from his shirt. "But I learned about something even better than L'Amour. I brought it home to show the village elders. They probably will want to have a meeting tonight, so I don't think anyone else will have time to come out here and catch you sleeping again."
Mitzi blushed, but his discomfiture was quickly forgotten. "What is it? Is it a story as well?"
"No, it's in good German. It's just a couple of pamphlets. They're about something called the grange."
****
Mitzi arrived at the village meeting early, so he could get a good seat. He was perched on a barrel very close to the front. As always, the gathering was in the open area between all the houses.
With only seven extended families, and nine houses, this wasn't the largest village in the district. There wasn't a shop of any kind, so nobody sold spices. That meant that they were not a town. They had their own small scriptorium, but it wasn't really large enough for the meeting, so they met in the courtyard.
In the old days, when Uncle Olek was a young man, the village had been the direct support of the manor. But when the manor house had burned down twenty years ago, the Olbermann family moved off to the town and left the village elders in charge of making sure that the fields were planted and rents were paid. Even the manor was twenty minutes walk from the village. And so the village became sleepier and less exciting week by week and month by month.
He smiled as he saw Frau Walczak, bustling around in the cobble-stoned space between the houses. She always called it a courtyard, saying that even castles did not have so fine a space for their activities. It was not quite like a plaza or courtyard in a town. It really was just a wide space, with houses on all sides.
Herr Piotroski supervised the setting of planks on top of barrels to make the head table. The preparations were finished, and Old Uncle Olek came out of his house, and sat down at his seat. That was the signal, and the rest of the village council, all the heads of households, gathered around the table.
The meeting started. Mitzi let his mind wander as Herr Piotroski gave the same old announcements. Finally it was Aleksy's turn. Aleksy took out the pamphlets and put them on the council table. "Here are the basics for organizing our village into a grange. The grange will protect our farms and families by making us part of a larger coalition. More, it will get us access to The Grange Proceedings, which are newssheets about the advances in agriculture, and broadsheets on how to make improved tools that will work for us."
After he sat down, there was a moment of silence, then the talk began. In the tradition of the village, all the adults seemed to be talking at the same time, and as loudly as possible. Everyone, at one time or another, pointed at the pamphlets laying on the table and waved their hands in the air to emphasize some point or other. As it grew darker, lanterns and torches lit up the area, food and drink were brought out from the houses, but the discussion never stopped.
Uncle Olek waved his cane at Herr Piotroski. "But it's not new! This sounds just exactly like what we've been doing all along."
Herr Piotroski ducked, and nodded. "Yes, I agree. But if we form an organization, one that is bigger than just our village, we can get better prices and what money we do get will go farther."
Mitzi's father, Hans, picked up the pamphlet, and looked at it as the others shouted. Then he stood up, and raised his hand for silence. "It says here, if we set up this organization, we can have a voice in politics. And I like what it says about cutting out the middleman. It means that we could get more money, and even the people we sell to would get more."
As the night wore on, formidable quantities of both beer and bread were consumed. To Mitzi, it seemed that all the wrangling was really more about making sure everyone knew that everybody else had heard them, and that they had heard everybody else. The real selling point had been that everyone had heard about villages in Germany which organized and were having great success.
The last holdout was Herr Grabowski. He stood up and shouted, "You all sound as if we will have to pave the courtyard with gold bricks just to use up all the money we will make. You all act like enthusiasm will solve all your problems. You need to know, that if you're not willing to work this idea won't work for you."
Herr Piotroski banged his cane on the table when the whole village tried to shout down Herr Grabowski. When it was a little calmer, Herr Piotroski said, "So you're saying you don't think we should try this?"
All eyes went to Herr Grabowski. He frowned under his heavy black brows. "No, I'm not. I'm saying that if everyone is willing to make this work, I'll try it too."
****
  The Duroski manor had fallen to hard times. It lay on the side of a valley closer to holdings of the Polish nobles. The family was almost nonexistent now. The only living heir when the old man died was his son, Jarusz. He was a bully and a wastrel, but the old man had no other choice. There were not even nephews he could leave it to. So the manor fell into disuse as Jarusz Duroski spent his inheritance on anything and everything except proper maintenance.
Now Jarusz was home and out of money. He and his band of lowlifes were camped at his old manor. The house itself was still standing but most of the outbuildings were collapsed and decaying. There were no servants, just he and his men.
Jarusz and his men were drinking in the old dining room. The table had been hastily repaired with a mismatched leg, and it was not strong enough to lean on, but it was able to hold the leather jack full of beer, and the map spread out in the middle. He leaned over and examined it for a moment, then placed his finger on an area next to his land. "And who owns this land here?"
Boris, his second in command, replied, "That land belongs to the Olbermann family. It is part of an inheritance that went to a German cousin about ninety years ago. They moved to town when their manor house burned. It has been almost twenty years since they have been in residence on that property, but I don't think that the land belongs to anybody else."
Jarusz stroked his beard. "So the family has not been there? That just may be the answer to our supply problems. There's nothing else here we can forage. Perhaps if we occupy the ruins of the manor, we can claim that we were just protecting the property from the bandits and thieves."
That brought a laugh from the men in the room. Jarusz laughed as well. They would really be "protecting" the land from themselves. He pulled his knife from the scabbard and started picking his teeth. "With a little effort perhaps we could convince the Olbermann factor that it should really be ours, and not belong to someone who abandoned it more than a decade ago."
Boris stood up, his eyes alight. "And even if we can't get the land for our own, we can claim payment for protecting it."
Jarusz nodded. "Very well, gather up the men. We'll go camp in the ruins of the Olbermann manor. It looks like a very nice little valley, and it would fit nicely into my holdings."
Boris nodded. "Yes, Your Excellency. Everything will be ready at first light."
Jarusz yawned. "No need to leave that early. We'll go when I'm ready in the morning."
****
With a crunch, the last rock landed on the pile at the edge of the field. Mitzi stood and stretched his back. At least this field is now done. Mitzi got his switch, and started the ox moving. He needed to get these rocks down to where they were building a new shed.
It had been a week since Aleksy returned to his posting. And the organization of the grange was complete. Mitzi himself had been appointed as clerk because he could write well in German. Even though he was still picking rocks out of the fields, he felt more important.
He came out onto the road, then noticed sounds of an argument drifting up the hill from the village. Mitzi shaded his eyes, to see who was waving their hands now.
Down at the edge of the village, there was a group of armed men that Mitzi didn't recognize. He'd never seen anyone like that in this area. Opposite them, a group of villagers stood shaking their fists in the air. He wanted to hear this, but he couldn't leave the ox up here untended.
He tried to hurry, but oxen are slow, and by the time Mitzi had the ox put away, and the sledge behind the barn, the group of strangers was gone. He ran over to his father. "What was all that?"
Hans was still angry. "Those Cossacks claim that they are protecting us from bandits. They have moved into the ruins at the manor, and they want us to provide them with food. I think they're the wastrels that have all but destroyed the Duroski holdings. But they definitely don't work for the Olbermann family, and we owe them nothing."
****
That evening was the regular meeting for the grange, so the tables in the courtyard had been set up again. Mitzi took his seat to the side of the head table, and had paper and his ink pot ready to take notes. He was interested to see what the leadership would decide to do about the Cossacks.
Herr Piotroski stood up and banged his cane for order. When it was relatively quiet, he began. "This opens the monthly grange meeting for New Olbermann. And while we settled on an agenda last meeting, let's talk instead about what everybody has on their minds anyway. What do we do about Duroski and his Cossacks?"
Mitzi's father, Hans, stood. "Yes, agree."
Herr Piotroski nodded. "Fine, we will open the discussion of Duroski and his men, and save the discussion of the cost of seed for next meeting. I'll go first."
There was some murmuring, but no disagreement. Mitzi got busy writing the record of the meeting.
Herr Piotroski laid out all of the particulars of what they said, and what we said, and then opened the floor for general discussion. There were a couple of moments of silence, as everybody waited to see who would go first. Then the shouting and hand-waving started. Tonight, the participants were grim and everybody showed expressions of concern.
Hans stood to speak. "But what can we do? These men are armed like soldiers. They claim they have feudal right over us."
Herr Piotroski stood. "Our leases, our grants, and our loyalties have always gone to the Olbermann family. These men follow that blockhead Duroski. They have been camped at his old family manor for several months now, and have probably either destroyed or completely stripped anything there. I think they are hungry, and clamoring for new ground. I know for a fact that the son, Jarusz, has coveted this valley for as long as he can remember. Our village will never owe that parasite anything."
There were rumbles of agreement all through the meeting, but nobody stood to speak. Finally, Mitzi stood up. "I know I'm young, but I don't think we need to stand for this. It's just like in my book that Aleksy gave me. The people in town are being threatened by a rowdy gang, and they came up with a plan. That's what we need, a plan."
When he sat down, the meeting moved into the typical calm and reasoned discussion of the village. That is, everybody waved their hands in the air, and shouted their opinion at the top of their lungs. Groups began to form. People with the same general opinion tended to stand in the same area.
Finally, it began to look like there were only two groups. One was for the appeal to the law, and the younger group was for a more violent solution.
That was when Herr Piotroski stood and banged his cane for silence. "We haven't heard from Uncle Olek yet. Uncle Olek, which action do you think we should pursue?"
Everybody turned to the old man at the other end of the table from Mitzi. He had not allowed them to make him president, but he was still respected and expected to sit on the council.
Uncle Olek stood slowly, and looked at the entire village. His eyes were burning under his bushy white brows. "I think that we have a responsibility to the Olbermann family. So it is the right thing for us to send a representative to town and let them know what is happening."
That brought a huge reaction from the crowd. It sounded to Mitzi kind of like a roar. People started shouting at Uncle Olek, and then shouting at each other.
Uncle Olek was still standing up, waving his hands for quiet. Finally Herr Piotroski banged on the table and shouted until it was quiet. "There you go, Uncle Olek. What else do you have to say?"
Uncle Olek took a deep breath, and steadied himself with his cane. "I was saying, before I was interrupted, that we also have a responsibility to the Olbermann family to protect their land. So I think we also need a plan to protect the village. And it is here at the grange that we look for plans to protect our homes and families."
The shouting began again, and the discussion went on for a while. Finally, Herr Piotroski stood and banged with his cane. Mitzi decided that everybody was getting a little tired because it didn't take as long to quiet as it had before.
Herr Piotroski said, "As president of this grange, I've decided. Tonight we will send someone into town with a letter. Mitzi will write the letter for us, and we will send Wictor to town with it. Wictor, make sure you give it to the Olbermann family, and wait for their reply. The law should deal with this."
Wictor was Mitzi's cousin, just a year younger. He could also read and write a little, but not as much as Mitzi. The agreement between the village families and the Olbermann family was handed to Mitzi. He was to make a copy that would be presented to the intruders when they came back in the morning. And another paper detailing all the decisions of the grange would be prepared and sent with Wictor when he left in the morning. Mitzi realized that he would be up very late tonight getting all the paperwork ready for the confrontation.
Mitzi meticulously finished the minutes of the meeting, then started on the other articles. But he couldn't help but think about the trip to town. Wictor would be walking all day, and reach the inn after dark. It would take at least a day to negotiate with the factor for the Olbermann family, and then a whole day back to the village. Mitzi really wondered if there really was time to wait for the Olbermanns to respond.
****
Early the next morning, Herr Piotroski and Uncle Olek stood at the entrance to the courtyard. They watched as Wictor ran down the road and over the hill. There was no way Wictor could return for at least three days, and perhaps longer, if it took time for him to locate the factor, or convince him of the seriousness of their petition. He carried a sack with food and a blanket. Evidence of apprehension and discomfort were visible on the elders' faces. But they were resolved. The law said thus and such, and the law would be obeyed.
Now it was time for the Cossacks to return. Herr Piotroski and Uncle Olek stood by the road with the other adults. Mitzi stood with the other young men in the courtyard, near the doors of the homes, and the mothers had insisted that all the children stay with them inside the houses.
Herr Piotroski had been adamant that they should not arm themselves with axes and hoes because they didn't want to provoke violence, and would only resort to it as a final choice. So the boys stood as grim and threatening as possible with their hands at their sides.
Then on the road opposite of where Wictor had disappeared, Mitzi heard a clatter. A man on horseback, followed by twenty swaggering men on foot came down the road towards them. Mitzi nudged his cousin Karl. "Come on, I want to see this." He and the rest of the boys ran to Uncle Olek's house because it was the tallest. They hurried inside, and ran up to the garret, then squeezed out the window and sat on the roof on the courtyard side. From here, they could see the entire village.
Everyone in the village watched the splashy color and glitter of steel as Duroski and his men approached the village elders. The two groups finally met, and Herr Piotroski waved the paper in the air.
Jarusz Duroski stepped down from his horse. Mitzi was not close enough to hear everything said, but the captain waved his fist in the air, and then struck Herr Piotroski's paper to the ground.
The brigands laughed, and moved closer around Duroski as he pulled himself back up on his horse. He laughed with his men, then pointed at the hay barn just outside of the village. Then he shouted in a voice loud enough for Mitzi to hear. "Burn it to the ground!"
Several of the Cossacks were armed with swords or clubs. Some of them marched over to the hay barn just outside the village, and began lighting fires. When the grange elders ran over and tried to defend their barn, they were struck to the ground. Mitzi jumped up, and crawled through the window, followed closely by the other young men.
They hurried down the stairs, but before they reached the front door, they encountered Aunt Marie. She was Uncle Olek's spinster daughter, older than Mitzi's mother. She lived with Uncle Olek, and took care of him. Now she was planted firmly in front of the door, with her hands on her hips.
"Where do you all think you're going?" Aunt Marie's voice was stern, and the young men skittered to a stop in front of her. All of them were more afraid of Aunt Marie than they were of the intruders outside.
Mitzi felt a hand push him forward, and he cleared his throat. "Aunt Marie, we're going out to help. We can't just stay in here and let them burn down the village. They are threatening the village elders. We've got to go and help."
"No, you don't. You are to stay in here. We can't afford to lose you, and the brigands have already left. You just wait right here until I get word from my father."
By the time the boys were able to leave the house, the barn was fully engulfed. The brigands were outside the village on a hill. They stood and watched the blaze.
Mitzi's father and the other elders of the grange were frantically filling buckets to keep sparks from the barn under control, but there was no saving the barn. Herr Piotroski signaled the boys to come help with the buckets.
Duroski could be heard laughing as he and his men left for their camp next to the burned-out manor house.
****
That evening, as Mitzi sat at his little table to take notes, he felt waves of anger and determination wash across the meeting. After the intruders had left that day, the village spent a long time dealing with hot spots in the barn. The only thing that kept it from burning other buildings were the old stone walls, and the fact that there was almost no hay left after the winter.
The leaders of the grange were seated at the front table. Everyone was streaked with soot, and exhausted. Herr Piotroski stood and announced that the brigands had demanded that the supplies be set out on the morrow. And further, if the supplies were not put out, two houses in the village would be set afire.
At this statement, the mood of the villagers became, if anything, more determined. Snatches of conversation drifted across the courtyard. Mitzi's mother could be heard. "But what if they have firearms? What can we do for that?"
There was more hand waving and shouting. It was very difficult for Mitzi to write down what was happening, because he had trouble telling what the consensus was.
Uncle Olek said, "We have six light crossbows in the village. And a couple of the boys are very good. But they would never stand against a concerted attack. There are still more of them than there are of us."
Finally the grim defeated mood shifted. More and more, the hand waving was to support a plan of attack. Ideas came faster, and eyes lit with hope and defiance. Finally Herr Piotroski stood. "If this plan has any chance of success, everyone must do their part. If not we will have a disaster."
****
Mitzi was at his post on top of Uncle Olek's house. His part of the plan was to watch the watcher. The Cossacks had a man at the edge of the clearing near the road. He had been there since first light.
Mitzi knew this because he had been out on the roof, lying on his stomach and watching the road all night. As jobs went, it wasn't too hard. The worst part was the almost overwhelming smell of bacon grease, and it was making Mitzi hungry.
One of the main sources of income in New Olbermann was rendered pig fat. They collected it in barrels and sent it in to town to sell in the fall after the slaughter, and again in the spring when they thinned the hogs.
Today the barrels of pig fat were being used for something else. In the center of the village, he could see the tables set up again. It seemed that nothing could happen in the village without tables being set up in the courtyard. But this time, instead of setting the table up at one end of the courtyard, the tables were right in the center. Food, barrels of beer, and other consumables were stacked in the open area on the tables.
After some time, the activity around the table stopped, and the villagers withdrew to their houses. Everyone waited for ten minutes, then Mitzi noticed the watcher nod his head in satisfaction. Then he strolled down into the grove, and ambled towards his camp.
"That's it! He's gone to his camp," called Mitzi. The tension in the village ratcheted even higher. Final preparations were made, and the smell of frying bacon lay over the village like a blanket.
  From this point on, his job was to tell everybody in the village where the intruders were. It was just a faint clatter that attracted Mitzi's attention. Turning, he saw the brigands. They were all trooping over the hill, dressed in flashy tabards and shirts. "Uncle Olek, here they come. I think it's all of them, all right. They must all be really hungry."
Uncle Olek was inside the window, at the top of the stairs. "Mitzi, can you tell if they're carrying any guns?"
Mitzi shaded his eyes and looked carefully. "No, Uncle Olek, I don't see any guns. I don't see any crossbows, either. Almost all of them have a club or a sword, but that's all I see. I don't think they expect us to resist."
The Cossacks marched right up into the courtyard of the village. Everybody was safely inside. Mitzi crouched down on his rooftop so they wouldn't notice him, but none of them looked up.
Jarusz dismounted and walked over to the tables. "Very nice spread." He turned to the men. "You there, Pavel. You get the first taste."
Pavel was a young man, but Mitzi didn't like the looks of him. The wastrel had close-set eyes and greasy, unkempt hair. He stepped up to the table. "Smell that? Fresh food!" He picked up a piece of bread and tore into it hungrily.
The captain watched him for a moment and then grinned. He slapped Pavel on the shoulder. "I guess it's not poisoned. Have at it, men."
Pavel looked startled, but then grinned and picked up a hunk of cheese. The rest of the men surged forward. "That sure makes me hungry," said Pavel.
With a rush, the outsiders flooded into the courtyard, crowding around the table and grabbing samples for themselves. The mood among them turned almost festive as they congratulated themselves over their easy conquest of this village of sheep.
Mitzi watched closely. When the last man was inside the village, Mitzi called in a clear piercing voice, "Now!"
With a crash, barricades were thrown up across the entrances to the center of the village. At the same time, second story windows overlooking the intruders were thrown open, and cauldrons of boiling grease were poured on the men below. The resulting howls of rage turned to fear when flaming bundles of straw were cast down on the men. The grease caught fire.
The Cossacks ran from side to side, trying to dislodge the barricades, but these were the bolsters used at harvest time when the hogs were driven into town from the surrounding woods. They were very sturdy and pig proof.
The fire spread following trails of the hot grease, and the food on the table was now aflame. Many of the brigands were on fire as well. Some of them were trying to climb over the barricades, and others were pounding on the village doors, trying to escape the building conflagration. The houses had all been built in a day and age that called for fortification from time to time, so the doors were very thick and reinforced, and there were no windows on the first floor, only small arrow slits.
Now, any time a man came within range of one of the arrow slits, a rain of crossbow bolts drove him back to the center of the courtyard. Upstairs, now that the grease was all spent, pots of boiling water were dumped on the men in the center. And from the rooftops, Mitzi and his cousins sent an avalanche of field stones onto the heads of the men below.
A group of five or six men picked up anything they could use as shields, and together they forced their way through the barrier on one side of the courtyard. But they were the only ones that escaped. Smoke and steam obscured the sights below, and finally the screams stopped.
For a moment, the village was silent. Mitzi felt an odd feeling of horror. It had been much worse attacking these men than it ever was dealing with slaughtering the hogs. The picture of a man covered in flame, trying to climb over the barrier kept repeating in his mind's eye.
Then his father, Hans stuck his head out of the garret window. "Mitzi? Are you all right? Come in here, boy." As he scrabbled down off the roof, he started thinking about exactly what they had accomplished. They had won! The Cossacks were dead! He climbed back into Uncle Olek's house.
When he walked out onto the square, he really was a mixture of emotion. He was relieved that it was over, he was still excited by the battle, and he was sickened by the carnage.
The flames had only scorched the stone fronts of the old houses, but he couldn't bring himself to look at the bodies yet. He felt his stomach clench. A wave a nausea flooded his mouth, and he had to run out of the courtyard and empty his gut over and over. And still the vision of the flaming man was before his eyes.
****
The gunman lay crumpled face down in the red dust of the street. A wisp of smoke curled away from Mitzi's six shooters. Mitzi looked around. In that window protruded a rifle barrel. From the door of the hardware store, Uncle Olek with his big old horse pistol looked out. And there was Mitzi's mother, gathering up the family pistols from his brothers and sisters. He might never know exactly who shot Black Bart, but he or his family, it was the same.
****
Mitzi bent over and grabbed another chunk of rock. With a quick twist of his shoulders, he threw the rock to the pile at the edge of the field. It just wasn't fair. After everything that happened, here he was picking rocks again. The more things change, the more they stay the same.
Then he heard a familiar whistle over the hill. Aleksy was home! He hurried out of the field just as Aleksy came to the wall. "Aleksy, you're back!"
"Yes, when the news of your difficulties came to the ear of the count, he insisted that I hurry home to help. But from what I heard in town, I'm too late. You have already saved the day all on your own."
Mitzi grinned, and then his face fell. "Yes, I guess we did. But Aleksy, you didn't see it. It wasn't like the book, not the same at all."
Aleksy nodded, and the two of them walked toward the village together, not speaking. When they came into the village, Mitzi shouted, "Aleksy is home!"
That brought everyone out of the houses. Herr Piotroski slapped Aleksy on the back. "It is definitely time for a party tonight."
****
That night, the table was set up in the courtyard. Everything had been repaired after their encounter with the thieves, but the town still felt uncomfortable with the awful truth.
So the first thing they did that night was hold a torchlight procession out to the hill near the manor. There they placed a sign on the mass grave dug in the hill. And it said:
"Here are the graves of twenty-seven men.
They came to steal our food and burn our houses.
They never left."
New Olbermann Grange
****



The Lesser of the Two Evils
Written by Jack Carroll
 


The Duke of Saxe-Weimar's hunting preserve
"Yuck!" Seth Turski stared morosely into the pot he'd just snatched off the campfire. The hot cereal didn't look all that bad, but the burned smell was enough to give the dry heaves to a coyote. He was probably going to need sandpaper to get the pot clean again.
Dave Mora looked up from the plate balanced on his knees, where he perched on a chunk of firewood in front of his tent. "Oh, boy, you gonna eat that?"
"Guess so. I didn't bring anything else. It's that or hike back to town without any breakfast."
Jan Brinker went on washing up. "Be glad you have a choice. Plenty of times I didn't. What happened, anyway?"
"Didn't stir it enough. I got busy breaking camp, and forgot it for half a minute too long. The heat goes through that tin pot's bottom before you can blink. It doesn't weigh anything in my pack, but I swear, this thing's an invention of Stan." He took a spoonful and made a face.
"Stan? Who's Stan?"
Seth snorted. "You never heard of Stan? Well, there's Satan, and then there's Stan. Stan is the lesser of the two evils. The Prince of Dimness. Lord of the Fleas. Perpetrator of petty plagues. The wannabe of wickedness."
Jan looked back at him. "I don't think I ever saw anything like that in scripture. Do they preach that at your up-time Sunday school?"
"Oh, heck, no. It's just something Grandpa used to come out with back up-time, when stupid things went wrong. Just a tall tale of his. He blamed stuff on Stan, to get it off his chest, I guess."
Dave waved his fork. "Oh, like they talk about gremlins and kobolds over at the labs? What's Stan supposed to do?"
"Well, you remember when your folks would be driving down the main drag in Fairmont, and every traffic light you came to, it'd turn yellow just before you got close enough to go through? One of the works of Stan."
"Oh, yeah. Hey, I can think of one. How about when I was late getting started on a book report last month, and they thought some guy from Flanders had it checked out, but it was really in a pile waiting to get checked back in?"
Jan grinned. "Perhaps he put something slippery on the steps of the school bus. My sister went flying off and caught the hem of her dress on the hinge. She spent sewing class repairing the rip, instead of working on her lesson."
Saint Martin's in the Fields, Rudolstadt
"Pastor Kastenmayer! Do you know what's going on at that heretical Methodist church this time?"
So much for an uninterrupted daylight hour in his study to outline a sermon. Kastenmayer looked up at his parishioner. Jacob Blohm tended to be excitable at the best of times.
"Generally I do, yes. I've learned that it's necessary to keep in touch with the other clergy in this town, odd as some of them are. What are you referring to?"
  "An evil being they're talking about! One called Stan, completely unsupported by any Biblical authority I can find!"
"Ah, yes, I do know about that. It has nothing to do with theology, and nobody actually believes in him. It's merely a tale for the entertainment of children, like the Easter bunny or the tooth fairy. The Boy Scouts who meet there like to make up campfire stories. Compared to some of the things I've heard of Scouts doing, this is by far the lesser of the evils. So you can set your mind at rest. Is there anything else I can do for you today?"
Venice
The door opened, revealing the bright sunlight dancing across the gentle ripples on the canal below.
"Monsignor, this is a travesty! It's one thing after another. I knew the appearance of Grantville was a danger to the true faith."
"You refer to . . . ?"
  "Not contented with appropriating the name of Saint Phillip for a society embracing those of any faith or none at all, now those interlopers are making up theology out of whole cloth and spreading it on the wind! Travelers coming from there tell of a malicious spirit called Stan being spoken of in the streets, never before heard of anywhere! The name sounds English. Possibly a corruption of one of the ancient Norse legends."
"Really? That might bring trouble. Do they venerate this one in any way, or seek to league with him?"
"No, by all reports they only heap scorn on him."
"Hmmm. That's something, at least. But thinking of the Society of Saint Phillip—and I really wish they would be more explicit about who Captain Ed Murphy was, what he actually said in a moment of exasperation, and why he said it—perhaps you might write to Father Nicholas Smithson. Calmly, of course. He would certainly get to the bottom of it and send us an honest report.
"Such a thing is error, certainly, but far less serious a matter than this open warfare against the Holy Father that we must deal with. At this moment I'd have to say it's the lesser of the two evils."
****



Aerial Donkeys
Written by Herbert Sakalaucks
 


Saalfeld Railroad Station, April 1635
"Where is the local?"
Karl looked at the station agent, who shrugged. "I don't know, Herr Alpendorf. Reinhardt telegraphed when the train left Kamsdorf, but then closed down the station and went home. He didn't say if they were having any trouble. But if the local's delayed another thirty minutes, I'll have to hold you for the southbound from Grantville. The traffic's gotten so heavy, I can't delay a train that's running. They may only be talking about war coming, but if this is just talk, I'd hate to see what our traffic will be like when war breaks out! The steel mill is working overtime and shipments are way up. We're using every engine we have. It's your decision if you want to wait. If something broke down on the local, it might not arrive at all and your wait would be pointless."
The decision was clearly Karl's, along with the consequences. As the head conductor, Karl was responsible for seeing that his train arrived on time. Management was less and less accepting of conductors whose trains were late. He needed to get his train moving as soon as possible.
Karl jogged to the engine and swung up into the cab. Nobody there seemed to share his concern about the missing local. The fireman raked the fire to spread the coals. He tossed another shovelful of coal in and then closed the firebox door. He sat down on his seat, pulled his cap down over his eyes and started to snore. The engineer didn't even turn when Karl entered the cab. He just rapped the water level to make sure it was true and then turned a valve to slowly add some water to the boiler. Karl reached over and tapped him on his shoulder to get his attention. "Gunther, I want you ready to roll just as soon as I give you the highball. The local's over twenty minutes late and we have to make up time." Gunther just nodded and went back to checking the gauges. Karl couldn't remember Gunther ever saying more than five words at a time, but his trains were never late because of mechanical problems.
Karl realized waiting in the cab wouldn't get the local in any faster, but it might make the crew upset. So he swung down, out of the cab, and paced back down the platform. He had to do something. He pulled out his watch and checked the time again. It was only four minutes later than the last time he checked. He stopped and took a deep, long breath to relax. The decision was his. He had been on this run for three months now and was third in seniority on the railroad. For someone twenty-two years old, that was exceptional. He snapped the watchcase closed. He was very proud of that watch. He'd been presented the watch by Mr. Lowe himself when he made head conductor. They were very expensive, but kept very accurate time. The railroad considered them a safety investment, and only had enough for their head conductors. He slid the watch back into his vest pocket. He'd give the local another ten minutes, then they were leaving. As soon as he had made up his mind, in the distance he heard a familiar "Aahooogah." It was a Goose's horn. The local had finally arrived.
By the time Karl reached the platform on the last car, the Goose had emerged from the trees across the river. It was struggling to pull two freight cars. The extra load explained the lateness. As the Goose pulled on to the side track, the station agent signaled for it to stop alongside the last passenger car of the train. As it rolled by, Karl checked for riders. The passenger compartment was full! With a squeal of brakes and sparks, the Goose came to a stop. The station agent quickly placed a step at the rear door to help the passengers down. Immediately, all the passengers tried to get off at once and jammed up at the door. The station agent called out, "One at a time! One at a time! The train won't leave without you."
When the first passenger reached the ground, Karl called out, "All aboard for northbound passengers. We depart in two minutes." Passengers scrambled to retrieve their luggage from the Goose's baggage compartment. Karl helped them board while the harried agent passed out their bags. Karl calmly announced, "Please show me you have a ticket. Anyone for Grantville or Rudolstadt, I'll punch your tickets now. Everyone else, I'll punch them later. Grantville and Rudolstadt passengers remain in the last coach, through passengers go to the first coach." He did a double-take as he helped a pretty, red-haired young lady to board. He had seen her before, but hadn't had the nerve to talk to her. He made a silent vow this trip would be different. He was determined to get to know her better. All he knew now was that she traveled from Kamsdorf and, from her clothes, she was probably an up-timer. He turned back to the line as the next passengers stepped up. Two workmen showed him their new employee passes and asked, "Ludwigstadt bahn?" From their dress, they were heading to the end of track to start working. Karl quickly replied, "Nein, dreissig minuten, Sie gehen nach Süden," and pointed south. They nodded and stepped back to wait for the southbound train. Karl helped a last family of four to board and then picked up his signal lantern from the platform. Swinging it side to side so Gunther could see, he called out, "All aboard. Let 'er roll!"
Gunther gave a short pull on the whistle as a warning. Then a cloud of steam poured from the cylinders, as the wheels spun, briefly, for traction. As the train slowly started to roll, Karl grabbed a handrail and let the momentum pull him up. He waved to the station agent and then entered the coach. He made his way through the Grantville crowd and went to the first coach. He punched the tickets for the through passengers and hung them on the hooks above the seats to show they had paid and remind him when they needed to get off. By the time he was done, they were almost to the Ring Wall. He hurried to the car's mail room and unlocked the door. He had only a short time to sort the Grantville and Rudolstadt mail that had just arrived. With a practiced ease, he tossed the letters into the waiting sacks. The remainder of the trip to Grantville passed quickly. A whistle sounded in the distance.
The southbound train was waiting at the switch for them to clear. As soon as their last car passed, the yardman threw the switch and the southbound train whistled for departure. As the northbound rolled into the Grantville depot, Karl leaned out the door and tossed the Grantville mailbag at the feet of the waiting mail clerk, who was also the station agent's oldest son. Karl then hurried back to the last car. He opened the door and called out, "All out for Grantville!" The station agent and his youngest son already had the steps positioned to assist the passengers down by the time Karl reached the back platform.
  The odor of fresh-cut lumber, mixed with the usual steam, coal smoke and oil scents, was heavy in the spring air. Karl looked up. The new passenger platform was almost completed. Soon the passengers wouldn't have to worry about getting wet when going to or from the station. The railroad was trying to accommodate the rapid growth in the number of travelers. Along with the new structures, new rails were a priority and tracks were already being relaid to shorten grades and distances and replace strap rail. Right now, the platform work was stopped. The workers were taking a break, waiting for the train to depart before resuming work overhead. The straw boss seemed perturbed by the interruption, but the workers took the opportunity to admire the young ladies that detrained. Through the crowd, the agent hurried over to Karl. "You arrived twenty-five minutes late! The northbound freight will have to wait an hour for you at Jena."
Karl took out his watch. "You're right, twenty-five minutes. We've got fifteen minutes in the schedule to load and be off. If I keep standing here chatting, we won't be able to make any of it up. If you can get the mail and packages loaded, while I board the passengers, that will save at least ten minutes." He gave Joseph a pat on the back and turned to the group of waiting passengers. "All aboard for Magdeburg and points in between!" Four minutes later, the train pulled out.
A quick glance into the mail room revealed only a lone mailbag and some luggage had been loaded at Grantville. Sorting would go quickly. Hopefully, they wouldn't have to stop at Rudolstadt. No one was ticketed for there.
As they approached Rudolstadt, Karl could see the signal arm was down. More passengers to load! They wouldn't make up any time here. He repeated the routine from Grantville and managed to make up a whole minute. With no local passengers, the last coach was temporarily empty. He headed back to the first coach to see to the needs of his passengers. The next stretch was the longest on the route. Maybe he could finally get a few free minutes to meet the young lady and chat with her. He entered the mail compartment and quickly sorted the Grantville bag. The day promised to be sunny, so he extinguished the fire in the small stove and quickly rehearsed the introduction he planned to use with the young lady. Straightening his coat and hat, he opened the door and stepped out into the passenger compartment. The object of his attention was seated alone, three seats away. Just as he reached her, the elderly grandmother across the aisle tugged at his coat sleeve. "How long until Jena?"
"Three hours, Grandmother." The reply was automatic. He turned back to the redhead but the interruption caused him to completely forget his prepared speech. Instead, all he could come up with was, "Do you travel this way often?" As soon as he said it, he wished he had just kept walking down the aisle. It sounded so trite. The smile on her face as soon as she realized he had spoken to her drove the embarrassment away immediately.
"No, this is only my second train trip. I'm on my way to Imperial Tech." She glanced around the car. "It looks like we're the only young folks on this trip. I was hoping we might have a chance to talk. I remember you from last time. You were so busy; you never said a word to me." She tried to pout, but almost giggled.
Karl's heart nearly skipped a beat. She remembered him! He stood there, lost in his thoughts for a second, before he remembered to answer. "I remember. That was my first week as head conductor for this train. I was so nervous about not making a mistake on the new job, I couldn't think of a word to say." And I'm still having trouble! Karl took a deep breath to relax and then continued. "It's been three months since I started this run and now I think I know every bump and sway in the track." Just then, the train passed a rough track section and the car gave a sharp thump. He held up a finger for emphasis. "And there should be another just . . . about . . . now!" Just like a musical conductor signaling a drummer, the car gave another thump as it reached the end of the rail section. They both laughed at the timing.
She gave him a thoughtful look and then asked, "Aren't you a little young to be a head conductor? I always thought they were old men."
Karl nodded. "Normally you would be right, but I started as a trainman before the railroad opened for business. My father was the foreman who helped build this section of the railroad and I worked on his crew. When they posted the job announcement for trainmen, I already knew the route and the engineers. Mr. Lowe decided to take a chance on a younger man and now here I am!"
"Is your father Fritz Alpendorf?" she asked with an amazed look on her face.
Karl was speechless for a moment. How did she know his father? "Why yes. How do you know his name?"
"I've met him a number of times when he came to my father's steel plant to check on the new rail production. I must say, you do bear a strong resemblance to him."
Karl started to get a tight spot in his chest. She was way above his station in life. The short hair and open attitude had left him with the impression she might be a shop clerk. The daughter of a steel mill owner? Never! Nevertheless, he had to ask, "Who exactly do I have the pleasure of addressing?"
"Oh! I'm sorry. I should have introduced myself. Father says my manners are atrocious at times. I'm Lynn Pierce. I'm on my way to Imperial Tech to study mechanical engineering." She stuck out her hand. "And you are?"
Karl bowed, took her hand and kissed it, as he imagined a nobleman would. "I am Karl Alpendorf, head conductor on this train. Very pleased to meet you." They both laughed at his performance. A chuckle from across the aisle caught their attention. The old grandmother there was smiling.
"Such a nice young man. And so polite," they heard her whisper. "I wish I was still young."
Turning back to Lynn, Karl asked, "Are you really planning to study engineering? Why would you want to study in such a boring field?" Lynn's eyes went wide. Karl realized that had not been the right way to ask the question. Before he could recover, Lynn launched into an explanation that evidently had been used numerous times before.
"It's not a boring field! I've worked the past few years for my parents as a draftsman and engineer on all sorts of projects at the mill. And done a good job too! If I'm going to be able to do the more complicated work that the mill will need in the future, Father says I have to have the training that will be needed. He agreed that after two years at Tech I could take on larger projects. I helped with the design of the machines that rolled the rail we're riding on!"
The conversation was interrupted by a small boy walking up to Karl and tugging politely on his coat sleeve. Karl turned and asked, "Can I help you?" The boy, who seemed to be bouncing more than the car motion would explain, motioned for Karl to bend over so he could whisper in his ear. Karl nodded and then stood up. "We'll be right back." He escorted the child to the restroom at the end of the car. Opening the door, he said, "Here you go. Just pull the latch back when you get ready to come out." He walked back to Lynn. "Just part of my job, running the train."
Lynn looked puzzled. "I thought the engineer ran the train?"
"Oh no, he only drives the engine. The conductor runs the train. He's responsible for arriving on time, making sure everything is run safely and that the passengers are taken care of properly. A very important job!" He straightened his coat and, unconsciously, struck a pose. The youngster chose that moment to leave the restroom and announce to his mother in a loud voice, "They even have running water!" as he raced back to his seat.
Lynn's rejoinder, "But you're still pretty young!" brought Karl back to earth.
They talked for almost twenty minutes about Karl's work, Lynn's plans for school, and her ideas on new products for the mill. Karl held his own in the technical discussions, describing the engineering problems his father had encountered with construction at various points on the line. Lynn described what the mill was doing for rolling the new steel rail. As they passed over a short trestle, Karl described the headaches they had encountered with the pilings. "The land in this area is very soft and marshy. It took them almost two weeks to get the pilings down far enough to hit solid ground. They had a lot of problems with supplies and equipment sinking into the ground. We've had to keep real close watch on the track to make sure it doesn't buckle or slide. They were eventually able to find a solid ridge up ahead that rises above the soft ground. It's close to a stream and follows its course for about a mile." The train started to slow down as it reached the foot of the uphill grade.
  Karl noticed the door on the stove had come open. "Excuse me. I need to attend to the stove." He walked over and checked the coals. They were dull, with lots of ash. He shook the grate and cleared the ash. Not much was left of the fire so he reached for the water pail, which hung nearby, to douse the remnants. As he tossed the water in, he felt a vibration that was unfamiliar. Suddenly, he felt more than heard a loud series of crunches through the frame of the car. A loud screech of steel on steel came from the direction of the engine. Without thinking, Karl dropped the pail, slammed the door of the stove closed and locked it. At the same time, he yelled out, "Everyone grab something and hold on!" He looked up and saw Gunther and the fireman fly past the window, heading for the soft ground alongside the track. The car reared up in the air. Lynn was thrown from her seat and a small trunk flew off the luggage rack and struck a glancing blow to her head. A wrenching crash, then the car then stopped abruptly. Karl grabbed hold of the overhead rack to keep from being thrown onto the stove. When Lynn's limp body was thrown, he grabbed her with his free arm and hung on. A sharp, grating pain in his arm meant something had broken, but his grip on the luggage rack held.
A loud, metallic snap sounded from the car behind them. Karl frantically looked toward the rear. The second car tilted almost ninety degrees in the opposite direction his car was leaning. The crash posts had held and they were safe from that direction. The cars gave one last groan, settled and stopped moving. Amazingly, he and Lynn were the only ones who had been thrown forward. Everyone else had heard his warning and held on. He called out, "Anyone else hurt? Check those around you."
A voice from the far end of the car called out, "I think I broke an ankle."
Still holding Lynn, Karl called out, "Can someone help him?"
Surprisingly, the grandmother from across the aisle got up and went back to help. She managed to walk on the sides of the seat legs with little difficulty. Karl checked Lynn's pulse. It was strong, but a nasty gash on her head was bleeding freely and already starting to purple. She moaned a little, but didn't waken. He set her down, then took out his handkerchief and pressed it firmly to the cut.
The stove was still secured to the floor by its stay bolts and the door was shut. Fire, the other major concern in train wrecks, wouldn't happen here, but Karl could smell a faint smoke odor. It must be the stove on the other car. Fighting back nausea and pain from his broken arm, Karl gathered up three fire grenades that were fastened above the stove and made his way back to the second car. Luckily, the doors were unlatched, but he still had trouble stepping across, clutching the grenades to his chest. When he finally entered, the stove was still attached, but the door had come off its hinges and coals were spread on the floor. He quickly threw all three grenades. Their glass shells broke and spread the chemical on the coals. Holding his breath, Karl grabbed two more grenades from above the stove and added them to the effort. The flames sputtered out, Karl ducked out of the door, closed it and sucked in a lungful of clean air. While the grenades were very effective in killing the flames, he had also been warned that they were equally effective in killing anyone who breathed in too much of their fumes.
Karl gingerly descended to the ground and looked around. His arm was beginning to throb. He cradled it with his right hand. He thought he knew every foot of the line, but he didn't remember a pond on this section. The passenger cars had come to rest leaning in opposite directions, but still on their wheels. They were headed downhill, with their wheels resting on opposite sides of a small ravine. The first car had struck a pile of coal, which accounted for the sudden stop. The coal had no business being piled there. Karl stepped around the pile and the reason for its existence became evident. The tender had struck a large stump and flipped over, dumping the coal in its flight. The tender was twisted around a large tree, upside down, about fifty feet further down the ravine. By some fluke, the engine had missed the stump and the large trees on both sides of the ravine and simply continued down the ravine, to settle in a large pond. It was wreathed in a cloud of steam. Karl started to head toward the engine to check on the crew but then remember seeing them bail out. They were lucky! Bailing out had kept them from being scalded to death. Karl started to turn, still wondering where they were, when a voice behind him caused him to jump. The arm reminded him forcefully that it needed attention soon.
"Do you know what happened?" Gunther yelled. "The rails gave way! When we started riding on the ties, Hans and I jumped." Suddenly, the cloud of steam seemed to register with him. His eyes went wide and he started to stammer, " O-otherwise we'd have been cooked alive!" Gunther pointed toward the engine. "My poor Annalise. What has happened to you?"
It took Karl a moment to understand who Gunther was talking about. Gunther had a name for his engine! Even more astonishing was that the shock of the accident had finally loosened his tongue and he had said more than five words at the same time! Karl grabbed Gunther with his good hand and pulled him back toward the ravine to help check further on the passengers. "Come on. They'll get her out all right. She's just in some water. Help me get this arm splinted and then we can see about getting a message out to get help." Gunther kept looking back over his shoulder as they climbed onto the nearest platform.
Karl looked around again to try and get his bearings. "Do you recognize where we are? I don't remember any pond on this section. I thought we were about ten miles from Jena."
Gunther nodded. "We are ten miles out. This pond is new."
Karl fumbled for the key to the mail room. He finally stuck out his hip for Gunther to reach into his left coat pocket for the key. "Help me get the telegraph rod and key rigged up so I can send a message for help." Gunther found the key and opened the door. He got the emergency telegraph key and the long rod to tap into the wire. Once Gunther hooked the pole end over the telegraph wire and attached the key, Karl sent the message calling for help and gave their approximate position. Both Grantville and Jena acknowledged and said help was on the way.
"Oh . . ." Karl was seeing spots before his eyes. Then nothing.
****
"Karl? Karl?" A soft patting on his cheek.
"Wh . . ." Karl opened his eyes.
Gunther stopped patting his cheek. "You're awake. Good." Then he began to give Karl a report. "Besides your broken arm, there are two broken ankles and numerous cuts and bruises."
Karl looked around. Someone had removed a pair of seat bottoms and Lynn was resting on them, with a makeshift bandage around the cut on her head. The grandmother was sitting beside her. Karl struggled to his feet, then walked over. "Do you need anything?"
Lynn looked up, but the grandmother remarked, "Young man, I do believe your estimate on our arrival time may be a little off!" Laughing at her attempt at humor she then pointed toward Lynn. "She should be fine."
Lynn's eyes opened and immediately fixed on him. A good sign, according to what doctors said. She looked over his injury and then asked, "Is it true you broke your arm saving me from landing on the hot stove?"
The question was totally unexpected. Karl was still a little woozy and had to pause and reconstruct what had happened. It had all happened so fast. He hadn't been thinking, just reacting. When he realized what might have happened if he hadn't caught Lynn, he almost fainted again. He managed to mumble, "I suppose so. I was just doing my duty." He quickly realized how unfeeling that sounded. "I mean, I'm glad you're safe. Everything happened so fast, I couldn't let someone as nice as you get hurt if there was any way I could help it." He started to blush and quickly left before Lynn could see it. He missed the smile that lit up her face.
With a sense of duty pushing him, Karl walked around the wreck assessing the damage in detail. His arm was throbbing with every step but he pushed on. Both cars appeared to be in remarkably good condition. The coupler was missing on the first car, but there was no damage to either car's frame. With a little work, they should be running again soon. The same could not be said for the rest of the train. The tender was smashed and twisted and only the wheels looked like they could be salvaged. The engine, what could still be seen, appeared to be undamaged. The problem was that it was slowly sinking into the pond. With the soft ground in the area, that was going to be a nightmare trying to raise. The large, old growth trees might cause a problem with access to the site.
Gunther and Hans approached with worried looks on their faces. "Come with us, we need to show you something."
They started back down the track, past the wreck. When they reached the start of the damage, Gunther pointed to the ties. "Do you see it?"
Karl stared but didn't understand what Gunther was pointing at. "I don't see a thing!"
  "Exactly!" Gunther pointed to a long stretch of ties with wheel marks gouged in them. "There are only a few spikes on the outside edge where the rail was. They weren't pulled out by the rail; they're just gone! Someone's taken the spikes! The track crew wouldn't notice because they don't see the outside of the rail as easily on the curve when they're riding the hand car."
Hans held up a spike bar that he had found nearby. "It looks like someone used our own tools for the job!"
Karl realized that he was in over his head and needed help. Just then, a familiar 'Aaahooogah' sounded from the direction of Grantville. Help had arrived.
****
Hugh Lowe sat in his office, rereading for the fifth time a copy of the terse telegram that had notified the railroad of the wreck. No doubt by now, word was spreading like wildfire, since the telegraph message had been sent in both directions in the clear. A commotion in the outer office broke in on his thoughts. His secretary discreetly knocked on the door and then entered. "Mr. Lowe, a messenger just arrived from the radio station. He says that a government official from Magdeburg is trying to reach you and they say it's extremely urgent he speaks with you."
"Tell him I'll be right over." He looked once more at the message, still trying to decide whether it was a harbinger of more sinister problems. With a sigh, he folded it and shoved it in his pocket, and then headed for the radio station.
Brendan Murphy, from the Secretary of Transportation's office, was still holding for him when Hugh arrived. The operator showed him how to work the equipment and then stepped out to give him some privacy. Sterling immediately asked, "Was it a raid, Hugh? As soon as word of the wreck reached us, our first thoughts were another raiding party, what with all the war rumors flying about."
Hugh stuck his hand in his pocket, but left the message there. "All we know, there was a wreck. The conductor said nothing about a raid in his message. It may have been sabotage and it might not. I would greatly appreciate any help you could lend in that area. By the way, who's going to be responsible for the investigation? I sure hope it's not your office. No disrespect intended, but you guys never struck me as the CSI types."
"I was afraid you might ask that, Hugh. Right now, no one is. I've recommended that TacRail handle this and I'm waiting for the army to give its approval. They could also help with the clean up and repair. I've spoken to Colonel Pitre and she says they should be able to get there within a few hours. I'll get back to you within the hour. Magdeburg out."
Hugh took off the headset, muttering, "It sure sounds like someone's lit a fire under him! I hope he can follow through on that promise. I've got too many shipments that are going to be delayed if the mainline is tied up waiting for someone in Magdeburg to make a decision about investigating." He summoned the operator back.
Less than ten minutes later, a follow up contact came in. "Please tell Mr. Lowe that TacRail will be arriving in the morning to investigate the wreck and assist in repairing the track. Magdeburg out."
****
"Of all the damn places to have a wreck! Miserable terrain and soft ground, a winning combination!" Colonel Pitre's sarcasm was drowned out by the bellowing of the oxen hitched to a passenger car as they pulled it back onto a temporary shoo-fly track. One car was already back on the rails and workers from Vulcan Werks were checking the brakes so it could be hauled back to their shops for repairs. During a pause in the salvage work, Beth pulled Sergeant Cooper aside. "I want you to conduct an investigation. It's obvious someone removed the spikes on the track, causing the accident, since the spikes are gone." She pointed toward an obvious break in the undergrowth. "There's a trail that leads off into the woods from the tracks. It appears to be quite recent and shows signs that someone has traveled back and forth with a heavy load." Jim Cooper gathered a squad to follow the trail and see where it led. He'd been gone almost two hours and Beth was beginning to get worried.
A bellow from the oxen brought her attention back to the salvage work. The car had reached the rail and the straining oxen had managed to pull the first set of wheels onto the track. The drover had pulled them up short because some of the timbers had moved. A short pause was needed while the timbers that were guiding the rear wheels were repositioned for the final pull. For the umpteenth time in the past hour, the lack of an adequate-sized crane to work on rough ground came back to the top of Beth's Christmas wish list. As she finished checking the timber placement, she heard a commotion from the group trying to decide how to proceed with the locomotive. She stood up and walked back around the car. Coming out of the woods was the squad, with Sergeant Cooper leading the way. Two civilians were being escorted, with their hands tied behind their backs.
Dragging his captives with him, Sergeant Cooper pulled up in front of Beth and saluted. "Mission accomplished, Colonel."
Thuringen Gardens, Grantville Late April 1635
A quick glance at his watch showed Vince that he was ten minutes early. Even so, he increased his pace. Dark clouds were threatening rain any minute and he detested wet clothes. As he approached the entrance to the Gardens, the doorman held the door open for him and motioned for his attention. "Herr Masaniello, your party is expecting you. Herr Lowe has the private room in back reserved for you."
Vince was surprised. This was so unlike Hugh. He never went out for lunch, and the added cost of a private room had probably unleashed a swarm of moths from his wallet when he paid for it. This had to be something important, and most likely involved last week's train wreck. If he was going to make another plea for faster delivery on the locomotives they were assembling, it was a waste of time and money. The current schedule was already overambitious and the delay in the wheel castings was out of his control. He chuckled to himself. He'd wait until after the meal to tell him that. A free lunch from Hugh was too good to pass up!
As Vince entered the private room, Hugh Lowe rose and shook his hand. A quick glance at the table showed it was set for three. "Somebody else coming, Hugh?" He motioned toward the settings.
"A little later. I wanted to have a chance to eat with you in peace before getting down to business. This is my first chance to relax since that business last week." Outside, a rumble of thunder and patter on the roof announced that the rain had arrived.
****
A discreet knock on the door announced the arrival of the third member of the meeting. Colonel Elizabeth Pitre opened the door. "Am I on time?"
Hugh waved her over to the extra place setting. "Beth, we're just starting dessert. Tell the waiter to send in an extra serving if you're hungry."
"If that's today's special, you don't have to twist my arm. I'll definitely join you." Beth took her seat facing Hugh. "Good to see you again, Vince. Any new toys for us to play with at TacRail?"
"Maybe. If you're really interested, I'll send someone over to your office later this week to brief you. We've finally solved the bottleneck on the boiler tubes shortage. Would you believe, we're recruiting gun makers? The steel barrels they use for muskets only need some minor changes to be used as boiler tube stock. We should start seeing a steady supply of boilers for larger industrial uses."
Hugh visibly perked up at the news. "Does that mean I'll see my new locomotives sooner?"
Vince winced. This was what he had expected! "I'm sorry, Hugh, but the casting delays on the drivers and cylinders are what are delaying the construction. We already had the locomotive tubes built. It's still going to be July before the next order of engines could even remotely be ready." And more likely October, was the unspoken thought.
"Well, that's why I invited the two of you here." Beth and Vince looked at each other, hoping the other would explain. "Colonel Pitre, has your investigation come up with any answers?"
"I do have answers to both of your questions. First, we have discovered the reason for the accident."
"Excellent." Hugh clapped in appreciation. "I knew bringing TacRail in was the right approach. I told Brendan he wasn't equipped to handle this type of investigation. So who sabotaged us?"
"I'm sorry if you think I was implying sabotage," Beth said. "It was nothing as dramatic as that. It seems one of the local landowners was building a dam to power a new mill and needed something to hold the structure together. Somehow, the spikes were 'liberated' and used to beef up the cross braces on the dam. We're holding the landowner and his foreman in custody until we can sort out who was responsible for giving the orders and removing the spikes. I suspect both were equally involved and I suspect the railroad may be the proud owner of a new mill when this is all settled."
Hugh was stunned. He shook his head, "What were they thinking? Just pull up the spikes and no one would notice?"
Beth nodded. "They didn't think the outside spikes were that important and figured the track crews wouldn't notice them missing since they were on the outside of a curve. We found a trail leading straight from the accident site to the dam. When my sergeant questioned them, they each implicated the other."
"That was fast work. I'll have my lawyer get with you to start the court proceedings. Now, you said you had an answer to both questions. What were you able to do about getting us back in operation?"
"There's good news and bad news. The good news is that between your track crew and my unit, the track is repaired and back in operation as of late yesterday morning. The two cars were hauled back to Grantville and are already over at Vulcan Werks for repairs. Martin said they should be finished in a week. The tender, as we suspected, is a write off. I was able to retrieve the wheels and they went back with the coaches to Vulcan."
Vince nodded agreement.
Beth continued, "The bad news is the locomotive. The ground there is now part of the pond that the dam was built to deepen. The surrounding ground is either too steep or too soft to try and set up any equipment to lift the engine out. Even if the pond is drained, the ground would still be too soft. The loco has sunk so far in that it's impossible to drag it out either. Believe me, we tried! We could squeeze six oxen, yoked to a cable, into the ravine. All we managed to do was drive the engine in deeper. As far as I can see, the only hope is that it doesn't sink too far by the time it starts to freeze. We might be able to dig it out next winter."
Vince sat there, taking in the report and wondering why Hugh had asked him here. When Beth emphasized digging, a light began to flicker. Hugh interrupted his thoughts with a question for Beth.
"So what you're saying is that I'm short an additional locomotive until the winter freeze?"
"Basically, yes. Unless Vince can come up with some way to lift the engine out without losing his equipment to the bog, you'll have to wait."
"I suspected as much from the description Karl, the conductor, gave me of the accident site. But as short as we are for engines, I had to hope. Vince, if there ever was a time you could pull a rabbit out of a hat, this is it." Hugh looked like a drowning man searching for a rope.
"I don't know about rabbits, and without seeing the site, I can't say for certain, but we do have some new toys that may be of use." The prototype boiler he'd had Arlen working on was ready and had the power needed. Adapting it would be the problem. "Colonel, could you stop by the Werks with me when we finish and describe to my chief engineer what you're facing. I think with a little brainstorming we might come up with some possibilities."
Vince's optimism brought a smile to Hugh's face. "I'd like to send Karl with you, Colonel, as my liaison. He's laid up right now with a broken arm, but has had some exposure to railroad engineering. He knows everyone on the line and should be of some help."
Beth just nodded, her attention fastened on the kitchen doorway. The waiter had just arrived with the additional strudel. It was smothered in fresh whipped cream and perched on a huge scoop of ice cream. Beth checked her belt, to make sure proper attention could be given to the dessert.
****
Two sets of legs stuck out from under a damaged passenger car. Recognizing both, Mimi Goss walked over and gave the longer pair of them a kick. "Arlen Goss, are you going to let Martin have a lunch break, or are you both planning on starving me to death? The aroma of cheese and oregano brought both men out from under the car. Mimi stood there with a fresh pizza and two bottles of beer. "Junior is kicking, telling me it's way past time to eat! Now go clean up and get back here before I finish this whole pizza. The doctor says I need to watch my weight and you're definitely not helping."
After a quick, apologetic kiss to his wife, Arlen grabbed Martin and headed to the nearby wash sink. As they cleaned up, Arlen surveyed the crowded shop. A crew was unloading car part castings from some flat cars. "You know, Martin, we may need to expand again. Those ore cars are taking up a lot of space, especially broken down like they are for shipping. The work keeps coming in faster than we can finish it."
Martin gave Arlen a poke in the ribs and pointed to Mimi with a bar of soap. "Work here's not the only thing expanding. When is she due?"
Arlen smiled at the jest. "Not for a couple of months yet. The doctor isn't sure, but it may be twins. She goes back to see him next week. We should know then." The object of the discussion picked up her second piece of pizza and scooped the cheese string into her mouth. "We better hurry or there won't be anything left!" Arlen tossed a hand rag back on the sink and headed toward his wife. When he got to the table he was rewarded with a cheese-flavored kiss.
Just about the time the last of the pizza disappeared, Vince Masaniello came through the open shop doors with Colonel Pitre and two others. Mimi turned to Arlen, "Looks like my cue to leave. Your boss is here with visitors."
Arlen motioned for her to remain seated. "Stick around. He mentioned he might be stopping by with visitors and needed to discuss a large project . I'll want your thoughts if it involves travel. With a baby coming, I don't want to get stuck too far from home. Your being here may remind him of that fact. Vince can be a little too focused at times."
Vince pointed out the cars that were in for repairs to the visitors and then brought them over to the table. "Arlen, these are the visitors I mentioned. I believe you know Colonel Pitre."
Arlen nodded a greeting. He had worked with the TacRail commander on a number of projects. Her presence at least reduced the likelihood of a long trip. "Good to see you again, Colonel. Were those parts I sent last week what you needed?"
"Yes. We didn't even need to do any extra machining."
Arlen turned to the other two visitors. The female was familiar, but he couldn't place her name. The man with the arm in a sling was a total stranger. Vince continued, "This is Karl Alpendorf, a conductor on the railroad and his companion is Lynn Pierce, a mechanical engineering student. They'll be involved on this project."
Arlen snapped his fingers and pointed at Lynn. "Now I remember! You work at your father's steel works. I thought I remembered seeing you somewhere. You were there when I was meeting with him on that large parts order for the ore cars." He pointed to the arriving castings. "You made the design suggestion that reduced the weight on the wheels."
Lynn smiled. "I'm flattered you remembered."
A swift kick under the table reminded Arlen of his manners. He turned to his table companions, "Let me introduce the head of our car construction, Martin Erlanger, and my wife, Mimi." Both nodded acknowledgement.
Vince pulled up some nearby chairs. When Martin and Mimi started to rise, he told them to stay. "This is just a preliminary brainstorming session. Outside ideas would be welcomed."
Arlen asked, just a little puzzled, "And just what, exactly, are we brainstorming? If it's about the wreck, the cars are here and should be relatively simple to repair."
Vince shook his head. "The problem is the locomotive. The railroad needs engines, badly, and the wreck has left one mired in a bog. The colonel has spent the past few days trying to lift, pull, or push it out. All that's happened is that it's stuck even deeper now in the muck. You know as well as I do that USE Steel is making parts as fast as they can, but we can only build locomotives if the parts are here. If we can get this engine raised, it should be a simple repair job. You were at the site to get the cars here for repair and know what the situation looks like. Is there any way we could use the new prototype steam engine to get that locomotive out?"
Arlen said, "That site is was heavily wooded along the ravine and around the pond the loco is submerged in. There's no way to pull the engine out until the ground freezes. I assume we can't wait for winter?"
Vince sighed. "Nope. Hugh needs it now!"
"Just asking." Arlen looked over at the prototype. It was supposed to generate over two hundred horsepower. It could be mounted vertically on a sledge for transport to the site and outriggers added for stability. The problem was finding a way to lift the weight of the loco without toppling the equipment. Somehow, the lift point had to be right over the loco. He started to get an idea. He doodled on a napkin, laying out the site as he remembered it. When he finished he pushed it across the table to Beth. "Is this about how you remember the site's layout?"
Beth studied the drawing for a minute. "That's very close. You've got extremely good powers of observation. Now, what's your idea?"
"I remember a story about a railroad that faced a similar problem. They solved it by rigging cable between a number of large trees and running some type of pulley mechanism out for the lift. I was stuck for a minute on what the mechanism looked like, but remembered an old model train crane I had on my layout. There would be a set of pulleys connected to the steam donkey for lifting and lowering and other sets on the end of mechanism and trees that went back to the donkey engine to run it out and back." He paused, gathering his thoughts. Abruptly he asked, "Colonel, how much pull do you have with the navy?"
"I know Admiral Simpson from meetings we've both attended, but all we've ever discussed professionally was how much more rail he needed for his ironclads. What do you need?" Beth asked.
Arlen started to sketch in lines on the site map, connecting back to a point on solid ground. "We'll need some anchor cable to handle the main lines. Two-inch might work, but three-inch would be better. Probably around ten sections of hundred-foot lengths. We'll return it when we're done, but it will be stretched." He turned to Lynn. "I'll also need some custom casting work to make the pulleys and blocks to handle cable that size. Can USE Steel handle something like that with their current workload?"
Lynn studied the rough sketch and then got a faraway look. After a minute she replied, "I'll have to check with Dad, but I think they could do it if Mr. Lowe asked and explained why." She looked over at Karl. "No offense, but your boss has been pushing real hard for loco parts and rail. He'll have to decide how important this work is."
****
Arlen walked around the flatcar, double checking the rigging holding down the donkey engine for shipping to the accident site. Six weeks of very intensive labor was sitting on the car and he didn't want anything to happen to it. The engine's "accessories" had taken up all of his time. The gearing system for the two cable drums was simple in theory, but Vince's extra requirements had complicated the final design. The trade off had been that the company could use the design on a wide range of other steam powered equipment. Vince was already in contact with the navy on one of his pet projects concerning the new boilers.
The aerial lifting dolly sat next to the engine, strapped to the deck. At just over six feet long and eight hundred pounds, it would need special handling to simply get it into the proper position once they arrived at the site. It had been ready a week ahead of schedule, thanks to Lynn's efforts at USE Steel in overseeing the finishing machining. Word had arrived two weeks ago that the cable had been delivered by train, along with four navy riggers to help the TacRail detachment install it. It would be ready when he arrived. Hopefully, it should only take a day or two to finish the project once he got the engine set up. The prospect of camping in the woods, even with an army tent and cot, wasn't too inviting. Besides, the doctor said Mimi was inside a month for her delivery. He planned on being there for the birth of their twins.
Arlen finished his inspection. Only one strap had needed some tightening. The shop crew had done a good job loading the equipment. He signaled for the waiting Goose to back up and couple on. Since there was only one car and they couldn't leave the car blocking the main line once they unloaded, the railroad was sending a Goose to pull the car out and return with the empty. As the Goose bumped into the flatcar, Arlen connected the air lines and signaled it was coupled. He grabbed his duffel bag and swung up on the Goose's rear steps as it pulled out. He looked around for Mimi, but she was nowhere to be seen. Arlen shrugged. She probably went inside for one of those increasingly frequent pit stops the pregnancy is causing. He settled down on the bench seat for the short trip to the accident site.
An hour later, when the freight special arrived at the accident site, Arlen was amazed at the work that had already been accomplished. The forest canopy had been limbed out and cables ran like a spider's web between the trees. A dirt ramp with a wooden deck was waiting to assist in unloading the engine. The pond where the engine had landed had been drained and a caisson of timbers erected to help in removing enough mud so that cables could be slung underneath the engine's frame.
Beth Pitre met him as he climbed down from the Goose. "We're ready as soon as you can get your engine set up." Beth guided him around the site and kept up a running commentary. "I've had my detachment build rollers to ease the hauling. The site is leveled and the lifting cables are already rigged around the bottom of the locomotive."
They were interrupted as a crew of local workers swarmed over the donkey engine, loosening the tie downs and attaching ropes to manhandle the load off the flatcar. Beth continued, "They should have it off and in position before dinner. They're being paid a bonus if we have the work done in the next three days. The army needs all the logistics transport it can round up to support the forces in the east." With a wave of her arm she added, "Can you see where we might have missed something?"
Arlen was amazed by the coordinated mayhem around him. TacRail was taking this assignment seriously. He looked around and then asked, "Did you get the softeners made? I don't think Admiral Simpson would appreciate us cutting his cables, much less Mr. Lowe having his locomotive dropped back in this mud hole."
Beth smiled. "Two old truck tires cut up and positioned as recommended! I have to confess. One of my squad worked for a crane company right after high school." Pointing to the tent area, Beth went on, "Why don't I get you settled in your tent? You can unpack and then have lunch while we get the donkey engine in position and rig up the aerial gear. We might even have time to finish the rigging before dark."
"Sounds fine," Arlen said. "The sooner we get done, the sooner I can get back to town. The doctor says Mimi could give birth any time now."
****
After lunch, Arlen watched as the ship riggers moved the aerial lift dolly into position. The riggers took their time. While the process looked easy to the uninitiated, one wrong move could sever a hand or finger in the blink of an eye. When the dolly reached its destination, four cables were waiting and were strung through the pulleys on each end. The entire dolly was slowly hauled by teams with ropes, into position over the locomotive. Arlen was surprised to see Karl in a group gathered around the engine, helping to transfer water to the boiler and overseeing the laying of the coal in the firebox. "Aren't you a conductor?" he asked.
"I am, but when my father started with the railroad, I was his assistant and got to learn a lot of jobs. Mr. Lowe says I'm a fast learner and he's kept me here to get an education in what he calls the 'hands-on part of project management.' He said he may even send me back to school if I do well."
Arlen reached over to give him a congratulatory pat on the back, but managed to stop at the last second when he recalled Karl's recent injury. They both laughed at the near miss. Arlen noticed that the sun was starting to cast shadows, making for less than ideal visibility. Colonel Pitre stood nearby surveying the work too. When the TacRail squad finished securing the cables to the drums on the donkey engine, Sergeant Cooper looked to Beth, who considered the scene one more time and then nodded. A shrill blast from the sergeant's whistle brought the work to a halt. "Pack it in for the night, everyone! We'll get the donkey engine steamed up overnight and start the lift in the morning!" All around the site, men started to tie down their lines and insure the gear was safe.
Arlen approached Colonel Pitre. "I'm not sure why you need me here, Colonel. It looks like your people have everything under control!"
"It's not the prep work we need you for. Your time comes tomorrow when your engine shows us what you can make it do. There are a lot of people following this effort. Vince has a number of other projects riding on how well your baby performs." She nodded a good night and headed off for her tent. Arlen checked Karl's efforts on the boiler, left some instructions to be called if something unexpected should happen and then headed for his tent, too. His dreams that night were a confusion of small babies flying through the air.
****
A whistle roused Arlen from his sleep. From where he was lying on his cot, it could be argued that there might be a hint of light just breaking out in the east. Sergeant Cooper was turning out his squad to a chorus of groans and complaints. Arlen's joints agreed and refused to budge. The cot wasn't the worst place he'd ever slept, only the worst in recent memory. He finally rolled out and stretched to get the worst kinks out. A nearby washtub provided cold water to clean up. The smell of ham and eggs cooking erased most of his ill thoughts about the army. An hour later, after a delicious breakfast and two of Dr. Gribbleflotz's blue pills, he went to check on the donkey engine. Karl was already there, adding a small shovelful of coal to the bed of coals in the firebox. The heat from the fire was a welcome relief to the damp morning air. A quick check showed that the steam pressure was up.
The sun was casting visible shadows when Colonel Pitre approached. "Is everything ready? It looks like we might have a hot day today, so we might as well start now."
Arlen did one last safety check, to make sure everything was tightened properly. "It's ready! Warn everyone we're starting!" Arlen winced when Sergeant Cooper blew his whistle from directly behind him.
"Stand by to start the lift! Everyone man your assigned ropes!"
Arlen slowly advanced the throttle to start the engine. The gears engaged and the slack on the lifting cable slowly came in. Overhead, the lifting dolly started to descend as the cables to the locomotive took up the strain. After a moment, Arlen backed off on the steam and disengaged the gears, letting the slack run back out. He turned to Beth. "Just like backing a car out of a ditch, I'll have to rock it to break the mud's suction!" She just nodded in agreement. On the third try, the engine straightened and started to lift. Arlen slowed it down, calling out to the ground crews, "Keep your lines tight! We do not want it to twist!"
As the locomotive rose above the pond, the entire clearing reverberated with cheers. Arlen stood, sweating from the heat of the boiler and the tension. He muttered under his breath, "Don't cheer until it's on the flatcar. A lot could still go wrong." He locked the gear for the lift and shifted to the moving drums. Just then, a gust of wind hit the locomotive and started to twist it. One man was pulled off his feet and deposited into the nearby mud, but the locomotive was stopped before it could jump the upper carrying cable. In their anxiety to stop the twist, the ground crews over-corrected and started the loco in the other direction. Luckily, the wind now helped and they were able to get it straightened out. When everyone was back in place, Arlen called out, "Starting the move!"
Slowly, the cables paid out to the far side and wound in on the near side, pulling the engine over to the waiting flatcar. Another hour and the locomotive was safely lowered to the flatcar and tied down.
Colonel Pitre came over to congratulate Arlen. She had a message in her hand. "Well done! I'll make sure the proper people are informed how well your equipment worked. By the way, this message came in shortly after you started the lift. I didn't want to break your concentration, so I exercised command prerogative and waited." She was smiling from ear to ear.
The message read: "Congratulations! You are the proud father of a six pound four ounce baby girl and a seven pound two ounce baby boy as of 5:15 this morning. Mother and babies doing fine. Mimi says she'll give you and Vince a one hour head start when she gets out of the hospital! Deidre
Arlen stood there stunned. Finally he managed to blurt out, "I'm a father!" The nearby soldiers heard the comment and started a another round of cheers. Karl came over and spoke in his ear, "I've got a hand car standing by that will get you to Grantville inside the hour. Just grab your bag and go. We'll finish up here." He pointed to the nearby handcar and crew. Still in a daze, Arlen trotted over to his tent, stuffed everything into his duffel bag and raced over to his transportation.
An hour later, he was shown into Mimi's room. Deidre Hardy, Mimi's best friend, was there, along with both sets of grandparents. The twins were wrapped up, one on each side of mom. Mimi fixed Arlen with a stare, "Took your time didn't you?" Arlen stood rooted to the floor, unsure what to do or say. Finally, Mimi and Deidre couldn't hold back any longer and broke into peals of laughter. "Just don't make this a habit!" Mimi quipped. "We heard how the lift went. My labor started just as you were leaving with the engine, but the doctor thought the delivery would take longer. I told them to wait and let you finish the job. Too many people were counting on you to try and rush you back without an emergency. I'm still not sure, though, if I'll give Vince the same benefit of the doubt!"
As if on cue, a knock on the door announced Arlen's boss, Vince Masaniello. "How's the new mother doing?" he asked cheerily.
Mimi scrunched up a pillow and let fly. "Just you wait, Vince Masaniello! When I get out of here, you have a one hour head start and then I'm going to get you."
Vince feigned a hurt look. "How would that look? Killed by the wife of my new vice president?" He turned to Arlen and shook his hand. "Congratulations, Arlen. Colonel Pitre reported that everything went as planned. I'm starting a new division for marine and heavy equipment and I want you to head it up. We'll expand at the current site so you won't need to move." He looked toward Mimi. "And, in the future, you can send someone else out on the projects."
Mimi looked torn between throwing another pillow and hugging Vince. She finally relented and gave Vince a hug. Then, she fixed Arlen with another stare. "You're still forgetting something!"
Arlen quickly realized he still hadn't kissed her and quickly remedied that oversight. When they both finally came up for air she asked, "And?"
Arlen was totally clueless, until Deidre poked him in the ribs and whispered, "Their names!"
"Oh, right. Their names?"
"Since you weren't here, I decided on Ariel Marie and Donald Kevin. That's how they are entered in the hospital's records." Mimi and Deidre picked up the twins and handed both to Arlen. "This is your daddy, kids."
Arlen was flustered. "How do I hold two at once?"
Mimi smiled wickedly, "You'll learn quickly!"
****
A week later, two letters went out from Vulcan Locomotive Werks, addressed to the Hudson's Bay Company in Copenhagen and to Admiral Simpson in Magdeburg. The first read:
Dear Sirs,

I am writing to inform you that your order for ore cars left by rail this day and should arrive in time for your scheduled sailing date. The pumping and mining equipment you had requested we develop have been designed, the power supply has been tested and they should be ready for the requested spring delivery.

Vincent Masaniello

The second letter was much more informal:
John, the engine works! It's producing well over two hundred horsepower under load. Colonel Pitre said she's sending you her evaluation by separate letter. I've got the walking beam assembly in production and should be able to ship the first power plant before winter sets in.

Vince

****



Letters Home, 1 and 2
Written by Tim Roesch
 


So That the Blind May See
Leahy Medical Center, Nurse Training Program, March 1635
My dearest aunt,
I am well. It is warm and we are all fed very well here at this school of nursing. We have received our third clothing allowance. I cannot imagine what comes next after a gift such as that.
I am learning many new things. As you can see, I have learned how to write better. Part of training is being able to read and write. A person's life might depend on reading the instructions a physician writes. My American is improving but there are still many words I do not know and there are some words I learn by accident.
For instance, I have learned that there is such a thing as a "doggie door." The word "doggie" means a hound or what the Americans call a "dog." These Americans are so fond of their dogs that they make openings so that the dog might enter or leave the house as it wills.
This can lead to many problems.
Last night one of those problems came to the hospital while I was working my shift—which is a word that has nothing to do with clothing.
A German family was leasing a part of an American house. Americans have very interesting houses. There are things inside these houses that you can not even imagine and I can barely describe to you. Some even have separate houses for dogs.
This German family was celebrating some important event. The American family as well. Americans enjoy celebration almost as much as they enjoy their dogs.
  The young German son came to the house unexpectedly from his training for the army. He thought to surprise his mother and his brothers and sisters by entering the house through the "doggie door." When he left for training the American family had a dog called an Irish Setter but it had died of old age and was replaced by a larger and younger dog that did not know the young man.
This became a problem for the "ER." ER is one of those American words which means a room of emergency, where the injured can be brought at any time, day or night, for treatment of injuries or sudden illness.
The young man found that the doggie door was large enough for him to enter the house, but before he could fully enter, the new dog found him and was not pleased.
The attending physician said the dog used the man's head as something called a "chew toy." You could see where the dog had bitten the young man quite easily.
You could plainly see the upper and lower teeth marks from the dog. I counted no fewer than ten bites. The dog was not happy with this intrusion into its territory. The young man was not happy either.
While the attending physician went to quiet both families, who were very busy arguing in the waiting room about who was responsible for the dog being left in the kitchen and matters like that, I could tell that the young man was in need of help.
Americans are very much interested in cleanliness which is how I was able to cure the young man of his blindness.
His face was covered in the saliva from the dog and the marks from the dog's teeth were plainly visible all about his skull and face but you should not worry. There was only a very small amount of blood. I later found out that the young man had been wearing a hat which might have protected him from the teeth slightly.
As you can imagine, the young man was trembling. Placing one's head into a small opening then, from the darkness, having some angry dog begin biting you must have frightened him. He was whispering as a child might who is terrified and hiding under a bed.
The young man was saying over and over that he could not see. This was foolish because even though his eyes were shut I could tell there were still eyes under his eye lids. One does not need training to understand this much.
I admonished the young man to be still and proceeded to use my training to carefully clean the saliva from his face and eyelids. I ordered him in my best command voice to open his eyes which he did after some struggle.
He seemed startled that he could see and when he realized that he was seeing he shouted that he could see, which caused the family in the waiting room to shout back that it was a miracle. Lament turned to exultation.
The attending physician was upset that I had allowed the patient to cause the family to start another period of shouting and crying out as if in a chorus with their young man.
The young man thanked me for bringing back the power of sight and the family was very glad that I had done so. They say I caused a miracle and helped their young man to see again. The attending physician shook his head and told me to keep cleaning his face. Dog saliva is very sticky when dry and not easy to clean, but I was able to manage it.
I think the attending physician was pleased with my efforts. The young man was very happy and would have shown his happiness more obviously, but I did not let him. I am a professional.
I was very happy that I was able, with the help of God and my training, to make the blind see.
I think I like being here. The miracles that one can perform with nothing more than this object called a four-by-four gauze pad and a bit of clean water amaze me every day. I can only imagine what I can do when I learn the miracle of the "IV," but that comes later in my training.
Next week we learn the miracles of disinfectant and irrigation. I admit I was a bit worried about the irrigation training. I assumed that had something to do with farming and fertilizer, but I was wrong. I have much to learn it would seem, but I am ready for the tasks ahead. I do not even fear amputation and debridement any longer.
The miracle of the four-by-four strengthens my resolve.
I think it is enough to remember the look of astonishment and joy as the young man forced his eyelids open and saw the light after the horror of his ordeal and thinking the dog had eaten his eyes and that he would never see again.
I will write again soon. Please send any small amount of money you can spare. Paper and postage is expensive. The beer is tolerable. I go to church every Sunday. Some of the music is very good. Some of it would frighten a wolf from its meat.
Your loving niece,
Adalheid
Triage
Leahy Medical Center, Nurse Training Program, April 1635
My dearest aunt,
I am well.
I learned a new word today and admitted my first patient into the hospital. My name is on the record for all to see. I am very proud, but do not worry. I am not so proud as to require confession.
Americans are, for all their knowledge and resolve, not as strong as one might believe.
This horrible war has left many German orphans and you will be pleased to know that many Americans took these orphans into their homes and raise them as their very own. No child has been allowed to starve and die of cold and neglect in the woods. Americans seem very fond of children but also very frightened that one might succumb to the slightest upset.
I ask you to say a prayer for these orphans and one in particular.
W. is a seven- or eight-year-old female who came to the room of emergency with a cut on her chin. It was so small that if I had come to you with it, you would have frowned at me. It was a very small cut, barely the width of a fingernail and the blood was barely enough to cause a line from her chin to her throat and was drying already. The girl was not even crying.
They make excellent toys here in Grantville and this German girl was being taken to a merchant where one of these incredible toys could be bought for her by her new mother and father.
  They have toys called "Lincoln Logs" and "Legos" and even dolls with more clothes than a queen.
The girl, in her rush, tripped and fell and cut her chin on the concrete sidewalk. American parents seem reluctant to control the whims of children. I cannot imagine Mother allowing me to run for such a reason as this.
The "EMTs," people trained to go about and find injured or ill people to bring to the ER, brought her and her parents to the hospital. If anyone had asked me I would have said that she did not need the hospital or the EMTs. She needed a four-by-four, some disinfectant and an admonishment to be more careful.
Instead, the attending physician called for a suture set to sew the cut closed. He made comments about the importance of a young girl having a blemish-free face. Can you imagine sewing a cut? I will explain in a future letter the art that is suturing.
As I was standing ready to assist in disinfection and irrigation, the attending physician angrily told me to triage the parents.
The word, triage, sounded important and French, so I immediately turned about and was presented with my first case though I did not know it and I learned exactly what "triage" meant.
These American parents were pale as ghosts. I admit, I was frightened at first. There is a term Americans use for a horrible apparition called a "zombie" and I thought I was seeing two of them right there.
You would, if you can pardon my description, have thought their new daughter had been decapitated and disemboweled. Their looks of horror at this very minor injury almost caused me to laugh but I am a professional, so I did not.
These two Americans stood still as statues in the town square.
I tried to talk to them but they seemed not to know I was there. I decided to use my training to determine the pulse of the woman and was astounded to find that after all my training I could almost not find it. Her skin was very cool to the touch. She looked ready to topple over like a tree.
The father was not much better though his pulse was right where I was trained to find it.
I immediately called for assistance and once the mother was looked at and a nurse with far more training than I have found what the blood pressure was, there was such a fuss. I will explain blood pressure later. Let me just explain that blood pressure is very important. Without it you will die unless the miracle of the IV can be performed. I will write more about those two things later when I learn more about them.
The charge nurse took me aside and said I had done the right thing and let me sign on the record. They were admitting the mother and keeping the father under observation until his blood pressure rose enough for the charge nurse to stop muttering to herself that a corpse had a higher blood pressure than he did.
This worried me a bit but I learned later she was making light of the matter. I did not want to admit and lose my first patient in the same day. That cannot look good.
The girl received her stitch and was angry with her parents for delaying her. If I had been asked for my opinion I would have suggested that the young girl be reminded of her manners.
The father, with some help from his family, was able to get the girl home and stayed with his wife through the night. She recovered but was telling everyone about all the blood.
I did not tell her that there was barely a drop of blood. I was happy that my first patient recovered enough to go home that next morning.
I can only hope that all of my patients recover so quickly.
The girl comes back in two weeks to have the stitch removed. The mother should be able to do that without using a sewing machine. A sewing machine is a miraculous device for stitching together cloth into clothes. I have been told it would not be useful to remove stitches from the chins of little girls who should be more careful both of sidewalks and their parents.
I hope that someone tells these parents that German children can survive much more horrible injuries than the one she came to the room of emergency with. I have seen it but I will not trouble your spirit with descriptions of some of the horrible things that can be done, with purpose or by accident, to the human body, both adult and child.
And I have now learned well the meaning of triage. It means that sometimes the obvious injury is not the most dangerous and that a young girl with a cut chin is less of a problem than an overly concerned American parent ready to faint and fall down. I hope these German orphans survive the coddling of their American parents.
  The attending physician said that something called "plastic surgery" might be necessary to remove any scarring. I have seen this substance called plastic. I hope this surgery will not be necessary. Better a scar than having plastic sewn onto one's face.
I will write again soon. Please send any small amount of money you can spare. Paper and postage is expensive. The beer is tolerable. I go to church every Sunday. I have sent a piece of plastic along with this letter.
Your loving niece,
Adalheid



Second Chance Bird, Episode Seven
Written by Garrett W. Vance
 
  

Chapter Thirty-Nine: Man Down
Pam would never forget the sound of the scream, followed by the sickening thud. Her heart stuttered a beat as an intense chill arced through her body. She tried to get up to run to the door but her legs felt like rubber. Something terrible had happened, and she thought she recognized the voice behind the terrified shriek. She hoped she was wrong and felt guilty for it, but if it was the boy . . . Pam felt as if she were trapped in a nightmare and knew there would be no waking up.
Somehow she managed to make it to her door. She wrenched it open to find the men gathered below, surrounding a still form on the deck. She tried to shout but her voice could only muster a painful croak. The bosun stood up from the crowd and looked at her, his face ashen. Summoning his own voice, shaky and pitched too high, he called out the answer to the question he could see in Pam's stricken face.
"It is Pers! He has fallen!"
"Dear God, not Pers!" Pam whispered, and found it hard to breathe. Somehow she climbed to the bottom of the ladder and made her way toward the men. They opened a space for her, all of them wearing the same pale look of fear as the bosun.
There was Pers, lying on his side, blood leaking from his ear. His right arm lay akimbo, badly broken. Beside him was a shattered spyglass, its shards gleaming in the sun. To Pam's amazement and relief the teen-age boy was still alive, breathing loudly in ragged gasps. Pam knelt beside him and gently touched his forehead, but Per's eyes were rolled up into his lids, he was, perhaps mercifully, unconscious.
She turned to the bosun. "How?"
"He was climbing the mainmast to spy ahead for us, you know what a monkey he is! His foot became tangled in the unfamiliar rig and as he was trying to get himself loose the line slipped. He fell . . ."
"How far?"
"From up there, just above the third sheet. A good thirty feet at least! His feet landed on that coil of rope there first, which took some of the impact, but his head hit the deck pretty hard and his arm is all broken up. Damn my old eyes, I was the one who sent him up there." The bosun was starting to tear up. Pam fought the urge to cry as well, but somehow a part of her that she had come to think of as "the cool captain" stayed in control.
"Bosun, go get Dore, now!" she ordered him, partly to give him a chance to pull himself together and not be seen weeping by the crew. Without a word he jumped up and headed for the galley where Dore would be preparing the skin dye they would apply to the sailors after lunch.
Gerbald appeared over Pam's shoulder. With remarkable gentleness he took the boy's pulse and pulled back his eyelids to view his pupils. They were dilated as big as saucers.
"He is concussed. I've seen symptoms like this in men thrown from horses or hit with blunt weapons. His pulse is good but the blood from the ear is bad."
Pam could barely speak. "Will he live?"
Gerbald took her shoulder in a firm, encouraging grip. "I won't lie to you, Pam. It's hard to say just now. The head injury may be very serious, or it may not, only time will tell. I have seen men with injuries like these pass away suddenly without ever waking up, and I have seen some up and about within a few hours. We must think positively for him; there is plenty of hope. He's young and the rope helped break the fall. I saw the whole thing with my own eyes. There is hope."
Dore arrived, plowing through the crowd like a bulldozer. Although they were trying their best to get out of her way the men couldn't move fast enough and the unlucky were bowled over by her fast-moving, low center of gravity mass. She knelt beside Pers, clucking and softly praying under her breath as she gave him a thorough check. She was not really a nurse but years following a soldier had taught her many first aid skills. Her methods were mostly homespun remedies, but effective ones. When she moved Per's broken arm he moaned and his legs kicked slowly as if to flee the pain.
"He can feel the pain, and move his legs, that is good. His neck isn't broken, Thank the Lord!" she announced. "But, I am most worried for what may be damaged inside his head." She had brought her home-made first-aid kit with her, and began to splint the boy's arm with expert skill, Gerbald assisting her. Pam gently stroked Pers' flaxen hair as they worked, telling her dear, sweet boy that he would be all right and trying her best to believe it. Sailors arrived with a make-shift stretcher and many hands lifted Pers onto it, as softly as a cloud.
"Clear that storeroom two doors down from the galley. It will be our sickbay." Dore ordered them. The men jumped to the task without question, knowing that in a situation like this Dore held supreme authority with the captain's blessings. For her part, the captain was beginning to cry, and she let Gerbald steady her as they followed Dore and the stretcher bearers down into the cool shade below decks.
****
An hour later Pam called her senior staff together for a meeting on the castle deck. All the fun and excitement of the last few days had drained out of her, and she was left with a bleak sense of foreboding. Her life had started to feel like she was the star of some wacky adventure show, but the sight of Pers lying bleeding on the deck had brought home to her the real desperation of their situation. The truth was she wanted to go curl up in her cabin and wait for it all to be over, but these people had come to rely on her. She had accepted their allegiance and now she had to be strong for them. Physically pulling herself together with a deep breath and unclenching her fists, Captain Pam Miller turned to those gathered around her, all waiting her command.
"How is Pers now?" Pam asked Dore.
"He is sleeping and his breathing is normal. I think it's best we just leave him be and let his body do what it must to heal."
"Thank you, Dore. That's good." Pam let out a long whoosh of breath. She was still very worried about her adopted teen-age son but they had done all they could and there were a host of other problems to face this day, all of them deadly dangerous.
She turned to Gerbald, the bosun and Löjtnant Lundkvist. Despite the gravity of the situation, she did allow herself a small smile at their shaven heads and faces, they looked like three cue balls lined up in a row.
"Gentlemen, we had planned to make our attack today. After what happened to Pers, I'm not so sure. We haven't had a very auspicious beginning. Should we wait another day? What do you think?"
The three of them looked at each other and silently elected Lundkvist, their military leader, to speak.
"Well, Captain Pam, I think we should go ahead with our plan. Despite the misfortune, our men are wound up and ready for battle, and we should use that to our advantage. I say we go in today."
The other two nodded their agreement.
"In addition to that," Gerbald added, "I can already feel my hair growing back. If we wait until tomorrow you will have to shave us all over again. I for one prefer to play the part of a hunting wolf, not a sheared sheep." Gerbald's face was a perfect picture of distaste at the thought of having his head shaved again.
They all shared a quiet laugh, humor so often being the best way to deal with stress. Pam was silently thankful to her old friend for his good cheer in the face of danger. "All right then, let's do it." she told them, feeling her resolve grow again. "Dore, let's get the make-up ready."
The three men all moaned in unison, dreading further torture at the hands of these formidable Valkyries. Despite their concern for Pers, they made the effort to play their parts, by cackling and rub their hands with threatening glee.
As the men went to round up the crew for their make-up session, Dore motioned for Pam to wait. She produced a folded cloth, one end of which she handed to Pam. Together, they opened it up to reveal a hand-sewn flag.
Pam gasped with delight. It was made from silk, of which there was plentiful variety and supply on their captured Chinese junk. The base was a rich sky-blue and over it was sewn a golden cross, in the Scandinavian style: the flag of Sweden. Behind the cross a black saltire ran from the corners with two gold stars on each band, just like the flag of the United States of Europe. Finally, to Pam's great delight, a gray dodo outlined with black thread occupied the center, complete with a shiny, gold button for an eye.
"Wow!" she exclaimed in English, then switched to German, which Dore was more comfortable using. "Dore! It's fantastic! How did you manage to do this?" Pam asked her grinning friend, who was a-glow with one of her very rare demonstrations of pride.
"I have some talents beyond the galley, you know. That oaf of a husband of mine was always tearing up his clothes in battle, or while running down some poor creature in the woods; someone had to mend them! If left to his own devices he would go about in nothing but rags. Just look at his hat! I became fairly handy with the needle and thread," she said in modest tones, although it was plain she was highly pleased with her work, which was perfectly executed.
Pam hugged her, the flag squished between them. "Thank you, Dore. It's wonderful! We needed something like this; it will help morale. A fine flag for our new colony. Really, you are a wonder!"
Dore took it gently from Pam to fold it neatly up again.
"Today, when the time is right, we will raise it here from this deck," Pam promised her. "Then, we will fly it over the colony once it has been freed! Dore, you have outdone yourself, you are the best!" Pam was deeply moved at her friend's clever thoughtfulness, and felt some of the fear that had been building in her throughout the day ease its clutches. "Now, let's go paint our men yellow."
Chapter Forty: A Ruse By Any Other Name
 
Pam and Dore stood before their first unhappy subject, Gerbald, whose sad, hound-dog face was now a rich yellowish orange, not quite what they had in mind, but it would have to do.
"It goes well with his hat." Dore remarked, enjoying her beloved husband's discomfort.
Pam studied their victim thoughtfully. "I think a bit more turmeric paste around the ears. Then we'll give him arching eyebrows with the ink and ash paste. He looks more like a Star Trek Romulan than an Asian, but I think it will fool the French long enough."
  "My people are declaring war on your Federation," Gerbald grumbled. He had, of course, seen every episode of the classic 1960's version of the show, one of his supreme favorites in the Grantville Library's video preservation archives. He made an effort not to flinch as Pam applied the turmeric they had found amongst the galley's many spices, and had worked into a soupy paste with rice flour and water. She prayed there wouldn't be any rain this afternoon.
"Just be glad I decided not to color you blue and give you some antenna. Look, it's staining nicely," Pam said, smiling at her handiwork. "I think it will last a few hours, maybe even a few days!"
Gerbald groaned. "Must you do more? Am I not heathen looking enough yet?" he pleaded.
"Ha!" Dore interjected "Why not look like a heathen? You have always lived as one! Those such as you who have turned their back on Our Savior, Jesus Christ, deserve far worse than this bit of discomfort!" Dore's face became the very embodiment of confident self-righteousness. "Pray The Lord doesn't strike you down at the very sight of you."
Tuning out his devout wife's pious haranguing, Gerbald sighed deeply as Pam painted a highly realistic Fu Manchu mustache on his long, hang-dog face. It was too bad something couldn't be done to hide his blue eyes but Pam just didn't have that kind of technology available. She shuddered at the thought of trying to maintain a set of contact lenses down-time, since she knew that any pair of glasses in her possession would end up lost or irreparably broken within a few days, those would have been her choice. It was her opinion that the Lord hadn't given her much but she was truly grateful for her excellent vision.
Two hours later Gerbald was not alone in his oddly colored misery, he stood nearly indistinguishable from the crowd of orange-yellow skinned Swedes. Pam laughed, thinking they looked like spear carrying extras wandered away from the set of that goofy old movie The Conqueror, which had cast an unlikely John Wayne as Genghis Khan.
"Time to get dressed!" Pam announced, pointing at the pile of cloth and clothing they had assembled from the foreign goods aboard their prize ship.
The men went to work pulling on colorful silk robes embroidered with glowing scenes of cranes and sunsets. The best of the finery and some sparkling jewelry went on Gerbald, whom they had unanimously elected to be their great and powerful Khan. He was a good choice, with his gift of mimicry and natural penchant for hamming it up Pam thought he was their best chance to carry this charade off. The Great and Powerful Gerbald was to be carried on a beautifully carved palanquin they had found, no doubt belonging to the wealthy merchant who had once been this ship's master. Its satin pillows would be the perfect place to hide his up-time manufactured shotgun pistol, the deadly Snake Charmer. Pam's son, Walt, had given it to him with orders to protect his mother with it, according to Gerbald. She and her son were not exactly on good terms, and she suspected this was a polite fiction, but she was still glad to have the thing along. In any case, Pam hoped that today its services would not be required.
Pam and Dore hurriedly added the finishing touches to the costumes. Soon, they stood facing a mysterious envoy from what Pam thought of as the Far-Out East.
"I would not recognize them if I didn't know them so well! Dore exclaimed "Even that foolish husband of mine!" She was well pleased by their handiwork, cleaning her hands on her apron in a gesture of job well done.
"Gosh almighty, don't you fellas look a picture!" Pam gushed, lapsing into West Virginia hillbilly-ese for a moment as a rush of excitement coursed through her. I can't believe we're really doing this; it's all like something out of some crazy old movie! Her giddy grin turned serious as she thought of poor, badly injured Pers lying in a coma below, and what might happen to these men, her friends, in the coming hours.
"All right, we all know what to do. Good luck, my friends!" she regarded them with an intense pride for a moment then shouted, "Battle stations!"
Pam and Dore kept a low profile on the castle deck. They were both wearing white linens draped over their clothes, with their hair tied up under makeshift turbans. They had decided against dying their own faces and hands since they were going to be far enough back from the action and, truth to tell, couldn't bring themselves to do it out of simple vanity, although they would never admit it, even to each other. Pam felt the heavy weight of her .38 at her belt, the very one she had used so effectively in the capture of her ship. It both terrified and comforted her.
On the foredeck, Sten, one of the older sailors and experienced in firing cannons, waited for the bosun beside the formidable carronade deck gun salvaged from Redbird. It was currently hidden beneath a tarp and Pam hoped that they wouldn't have to unleash its deadly force. If all went well, little blood would be shed this day. The marines and sailors not immediately needed to sail Second Chance Bird in to the harbor’s wide dock stood in attendance of the Great Khan Gerbald, who sat in his palanquin regally fanning himself with a bored expression. Every man had a sword and several had pistols, all carefully concealed within the folds and sashes of their outlandish garb. Around them were placed brightly lacquered boxes and barrels of rice wine, the "gifts" they had prepared to lure out the renegade French officers. Pam shook her head and frowned in a moment of doubt. Yes, it was a variation of the old Trojan Horse trick, hopefully these guys had never read Virgil. Beware orange-skinned strangers bearing gifts. Pam knew they were taking a completely desperate gamble. but no better choices had presented themselves. It was completely nuts, and it had to work.
The bosun brought the junk in slowly, giving everyone on shore a nice long look at it. The captive Swedes paused in their work for a moment, while their captors gaped at the brightly painted boat approaching . The captors had set up a grass-roofed rest area in the middle of the long dock; several sailors loafing there began making their way out to the T-shaped end they were pulling up to, pointing their bow to the left, with their right side facing the shore. This position gave the deck gun a range sweeping the entire dock as well as most of the anchored warship's side. Pam saw that Annalise and Ide were still anchored out, well away from easy reach by any would-be escapees. The bosun, silently guiding the crew manning the sheets with gestures alone, skillfully piloted Second Chance Bird up against the dock with a light groan of timber.
He had wisely chosen their position, lateral to the shore. This move gave them a big tactical advantage, their hidden deck gun as well as their Chinese cannons had a clear sweep of the entire dock and shoreline, including the warship tied up stern out to their right some twenty yards inland. At last they could read its name, the Effrayant. Tied up just past its bow, the much smaller and badly damaged Muskijl floated, mostly hidden behind Effrayant's massive bulk. Hopefully, if cannon fire started, her crew was imprisoned aboard that vessel rather than the enemy's. Down the left side of the dock the slave-master's menacingly graceful lateen-rigged crafts were tied up in a line, looking like a scene from out of the Arabian Nights. All their guns would have a lovely, clean shot at them, Pam smiled to herself.
Five sailors, who Pam noted were armed with what looked like flintlock side arms, had arrived at the end of the dock and were shouting at them. Pam was pretty sure they were ordering them to leave and smiled to herself again, because that was not going to happen. Several of the African slave-masters began to venture towards them from the beach but the sailors waved at them to stay back. The Africans were obviously very curious about the newcomers, and did so reluctantly. It was now completely clear as to who was running this operation, and the guilt fell on the renegades.
Not for the first time, Pam felt sickened by the horrors mankind could inflict on each other for a profit. She knew there had been slave-owners in her own ancestry, amongst the Virginians on her mother's side; the very idea disgusted her, but she still tried not to think of these men as monsters. These were terrible times she had been thrust into. She knew that she would likely have to do things on this day and in the days to come that would have utterly appalled the old mild-mannered Pam Miller; there was nothing for it but to accept that, and act as she thought best. She would try to minimize loss of life on all sides, but deep down in her gut she laughed at her own naiveté. You're a killer now, Pam Miller, and you're gonna do it again! Admit you like it, you love the power! an inner voice teased her. She shook her head sharply , almost dislodging the ridiculous turban nesting there. Exercising another new trait, a surprisingly strong force of will-power, she made herself concentrate on the events unfolding in front of her. There would be plenty of time for probing self-analysis of the demons she had let loose in herself later; right now she was too damn busy leading a hostage rescue mission, thank you very much! I'm one of the good guys damn it, just let me work!
The men of the Second Chance Bird remained stoically silent as the sailors noisily gesticulated at them. It was agreed that Gerbald would do all the talking and that time hadn't come yet. Completely disregarding the protests of the lowly dock crew, Gerbald waved his hand lazily, signaling the disguised Swedes to throw lines at the surprised sailors, who now found themselves tying the junk up to the dock despite themselves. Now, Gerbald regally motioned that he was ready to disembark. Two of their strongest men climbed over the rail and waited on the dock, ignoring the confused and increasingly nervous sailors gesturing frantically at them to stay on-board their vessel. The palanquin was lowered gently into their care, passed down by two more men stationed on the junk's narrow step-ledge halfway between the rail and the rough-hewn, uneven planks below.
Watching the scene unfold as scheduled, Pam fingered her pistol in the leather holster Gerbald had made for it, hidden under a sash at her hip, awaiting the worst. She had tried to make Gerbald give it to one of the men going onto the dock, but he had insisted, saying that she was a better shot than most of them and it was best she have it just in case things went badly. She prayed fervently that it would not prove necessary. That new and rather disturbing part of her that had appeared in recent days was darn glad to have it. Pam rolled her eyes to the heavens, thinking that it was bad enough to be going into a conflict without being conflicted about it to boot.
Now, the disguised Swedes had begun passing the various prepared offerings down to the dock. This caused the sailors to cease their frantic fussing and become very interested in the arriving packages accompanying their bizarre visitors. They whispered amongst themselves loudly, pointing at the brightly-colored wooden boxes. They were especially interested in the barrels and casks, perhaps they had run out of whatever rotgut a sea-dog prefers?
Once the entire shore party was assembled on the dock, Gerbald harrumphed loudly for attention. He pointed at the sailors and commanded in a deep, resonant voice, "Sous Capitan!" The sailors just stood there staring at him, wondering what they should do, and not even quite sure that they had just heard the leader of these strange folk say something in French. Gerbald repeated the order forcefully and added a jabbing pointing finger. "SOUS CAPITAN!" Then, with a sweep of his arms to their "gifts" he said "Sous Capitan!" in a cordial tone, while smiling graciously. Acting as if everyone had understood him perfectly he clapped his hands twice and folded them across his chest, waiting expectantly for the men to get moving.
A brief discussion followed, after which the fellow who was apparently the highest-ranking of the group shook his head in resignation, and sent one of his men to go find their captain. Seeing this, Gerbald let out a loud grunt and the palanquin began following the messenger, the rest of the men gathering up packages and following. This caused a fresh hail of protests from the sailors, but they didn't reach for their guns, and now found themselves reluctantly escorting the determined strangers toward their own ship.
Pam started to laugh at their consternation, a kind of giddy, hysterical laugh, but forced herself to stop.
"Thank God, it's working so far. Please let us pull this off, please!" she prayed under her breath, joined by Dore doing the same in German. Pam looked over to see the bosun standing by the men assigned to man the gun on the foredeck. If that kind of shooting started, Gerbald's group had orders to hit the deck and hope the cannon shot sailed safely over them. The fancifully high decks of the junk looked tall enough, but Pam really didn't want to put that to the test. She hunkered down behind the rail, and used her scope to see what was going on ashore.
Up on the hillside she could see women working in the fields, while their men were busy constructing the town and fortress walls growing along the beach. Apparently, the renegades and their allies intended to make this a long term base, and why not? They had free labor and plenty of supplies from the captured colonists. This would be a golden opportunity for an enterprising corsair to create a little kingdom here. During her research for the journey Pam had read about pirate havens sprouting up on Madagascar and Isle St. Marie off to their west in the century to come. She wondered now if rather than being a plot of the hostile French government, perhaps up-time tales of lucrative piracy in the 1700s had inspired this bunch to start the game on their own a century early. "Well, here comes a little wrench in that plan, mes amis," she hissed, scowling coldly.
The palanquin was now a few yards away from the Effrayant's long, steep gangplank. The procession came to a stop at The Great Khan Gerbald's raised hand. They wanted to be close enough to storm the enemy ship if they must, but still have some room to duck if it came to cannon fire. Gerbald waited with an impatient expression as several officer types emerged from a shady spot on the ship's main deck and began yelling at the men on the dock below. These yelled back, again with much gesturing, recounting the story so far. After a minute, the yelling stopped and the original welcoming committee stepped quietly back, relieved that their superiors were coming to deal with the problem. Gerbald took this opportunity to announce his intentions to the officers. "Sous Capitan!" he bellowed in a voice full of generosity and good cheer, sweeping his arm extravagantly toward the enticing boxes his servants bore.
  After another long moment of consternation, one of the officers nudged another, likely sending that one off to fetch the captain. The man had a decidedly unenthusiastic expression on his face, which Pam thought probably spoke volumes about the personality of the captain. After a few minutes, and a bit of angry shouting emanating from the captain's cabin, a grouchy looking fellow came swaggering out to the rail with an expensive looking sword at his belt and a many-plumed fancy hat on his roundish head. He looked annoyed, but couldn't hide some interest as he squinted at the odd-looking envoy assembled below. The officer who had stayed at the rail announced with proper respect, if little love, "Capitan Leonce Toulon de Aquitane!" while the sour-faced man paused in what he must think was a heroic pose. Pam thought he bore more than a slight resemblance to your average Hollywood Captain Hook, and fought back a snicker. Sometimes it all just seemed unreal to her, and she had to remember that their lives were very much in danger, even from such an unlikely looking character as this.
"Capitan! Gerbald exclaimed with glee "Por vous, pour vous! Mon ami! allez, allez."
Pam silently thanked whatever accident of the cosmos had ensured that a citizen of Grantville was in possession of the complete Hogan's Heroes on VHS when they got sucked through the Ring of Fire, thus allowing the voice of Corporal Louis LeBeau to emanate from another universe. Gerbald's fractured Francais was outrageously funny to hear, plus it was working.
The captain cocked his head at the insistent potentate who had so unexpectedly appeared, but favored him with a thin smile. Giving those gathered a curt nod, he stalked down the gangplank, followed by his chief officers. Pam whistled softly in relief, so far so good. Dore frantically took hold of one of Pam's shaking hands, pushing all the blood out of it with a single squeeze. The men of the Second Chance Bird stood perfectly still, a set of bronze statues in the late afternoon sun.
The sneering officers, certainly no real gentlemen, but pirates through and through, stepped primly onto the dock. They sauntered confidently over to Gerbald and his men, all of whom bowed deeply in unison at Gerbald's unspoken cue. This pleased the officers greatly. They smiled and chuckled to themselves, smug in their superiority. Gerbald the Great Khan graciously swept his arms once more toward the gathered gifts. With an openly condescending nod of acceptance to Gerbald, the captain bent down to open one of the boxes. This was filled with some of the treasure they had found aboard the junk, and a gleam of avarice came to the captain's scheming eyes. His officers bent down as well, opening up other boxes to find more of the same. As they became engrossed in the windfall the odd- looking visitors began to surround them, cutting them off from the nearby sailors.
Chapter Forty-One: All Hell Breaks Loose
One of those sailors realized what was happening, and pushed the nearest visitor out of the way as he tried to rejoin his captain, one hand on the back of the disguised Swede's neck. His hand slipped off the sweaty skin and with an expression of astonishment he held up his palm to show that it was stained the same shade of orange-yellow. There was a moment of silence as everyone stared at him.
"The jig is up," Pam sighed to Dore, her heart sinking.
The man with the stained hand began to shout at the top of his lungs, presumably to rouse reinforcements. Pam realized the Swede he had pushed was actually Löjtnant Lundkvist. Thanks to their disguises it was hard to tell them apart at this distance. The Löjtnant calmly produced a very sharp sword from within his loose silk cloak and stopped the shouts by slicing the man's throat wide open. He pushed the corpse backward to fall into the other sailors who had started to follow him. These now hesitated at the sight of so much blood. Even so, it was too late. An alarm bell began to sound on the Effrayant. Within moments, around forty surly-looking marines surged onto the deck from various quarters, all armed to the teeth. The Swedes were now well outnumbered.
"Christ, they have a freaking army with them!" Pam exclaimed. She thought fast, ignoring her terror.
"Carronade! Sweep that deck," she screamed at the top of her lungs. Her men were ready for that signal and all of them dropped to the deck. Gerbald leaped from his palanquin, and knocked over the captain on his way down, it having been decided they wanted to keep that one alive if they could. The other officers, realizing what was happening, flung themselves down to the deck as well. The bosun swept the cover off the carronade and aimed it directly at the marines heading toward their gangplank. Not a second later its load of anti-personnel shot sprayed death across the Effrayant's deck. At least half the enemy fell dead or dying to the deck, their moans of agony awful to hear. Still, that left at least twenty, who hurried across the gang plank or swung to the dock on ropes.
Knowing it would take time for the bosun to reload, Lundkvist and his Swedish marines, who had mostly been stationed near the front of the procession, leaped back to their feet and opened fire on the advancing soldiers, along with any sailors who had dared to draw their arms. Pam gasped as a musket ball hit the Löjtnant, shattering half of his left knee in an explosion of blood and white bone chips. He started to fall but was held up by two of his men, who continued to fire their uptime-make pistols into the charging soldiers even as they dragged him backwards to the line the men around Gerbald were forming. Stunned by the amazing rate of fire, the soldiers quailed long enough for the Löjtnant to reach safety before finding their courage and mounting a charge. The marines swiftly closed with the Swedes, who were making a stand, and the dock rang with the clang and crash of close quarters sword fighting.
Meanwhile, Gerbald had pulled out his Snake Charmer, and had the nasty little shotgun pointed directly at the captain's head. The rest of the palanquin bearers had their swords and pistols aimed at the prone officers. The prisoners were quickly relieved of their weapons while the Swedes tightly bound their hands behind them and tied their ankles together; they wouldn't be going anywhere for a while. The captain was pulled roughly to his feet by the Swedes, the double mouths of Gerbald's shotgun-pistol jammed into the back of his neck. This group fell all the way back to the Second Chance Bird with their captives. Pam could hear Gerbald loudly taunt the captain over the din of combat.
"Surprise, surprise, surprise!" Gerbald exclaimed cheerfully in his best Gomer Pyle imitation, the skill of which would sadly be lost on the captive captain. "I'll bet you speak English better than I do French, eh, mon capitan? Well, don't you?" Gerbald gave the trembling man a little shove against the cheek with the barrels of his weapon. "Speak up, quickly! German will also do," he added in his native tongue.
"I speak English. What do you want, you stinking buffoon?"
Gerbald smiled broadly at the insult, respecting the man's courage for uttering it before slapping him so hard across the face that the man fell to the ground and had to be lifted up again. Now Gerbald brought his face within a few inches of the captain's, and his voice turned as cold as Germany's winter skies.
"Call your dogs off, now! If they don't surrender immediately I will take great pleasure in killing you, you son of a jackal. I may yet. It's best to do as I say. Understand? Now tell them, tell them if you want to live!"
Pam suppressed a groan, she could hear The Terminator loud and clear in that last line. We really do need to get him an acting job someday, he has truly missed his calling.
"Yes, yes, I will do it," the captain cried, cowed by Gerbald's menacing presence. With panic in his eyes he began to scream orders. Some of the enemy paused at the sound of his words, but the battle continued. Pam saw to her horror that two Swedish marines had fallen to the dock's knotted planks, undoubtedly beyond help. Even so, their side's weaponry was superior. The dock was littered with renegade corpses, rivers of blood running off the edge to make crimson waterfalls, expanding into billowing red clouds in the clear waters below. The captain continued to order his troops to stand down and slowly the combat ground to a halt.
Pam had been so caught up with the action nearby that she had completely forgotten about the colonists. She looked to the shore to see that they had another problem. Two dozen of the African slavers had arrived, each wielding a nasty looking scimitar. They were running down the dock, straight toward Second Chance Bird.
"Gerbald, look!"
"Tell them to stop!" he ordered the captured captain. The captain shouted hoarsely at the charging men but they ignored him, blood-lust flashing in their dark eyes. The Swedes had formed a circular line around Second Chance Bird's lowest point and were reloading their weapons. The men at the carronade were frantically trying to do the same, but were having some kind of trouble with the weapon. As usual, Murphy's Law was in effect. The bosun's curses echoed loudly around the bay. The enemy marines started to advance again but the terrified wail of their captain made them stop. Never taking their eyes off their first foes, the Swedish marines rejoined the rest of the men, and made ready to resume fighting. Obviously against their will, the enemy fighters were backing away toward their own ship, disgusted with their leaders for getting captured so easily, but unwilling to sacrifice them for a certain victory, either. They stepped silently aside as the slavers trampled past them, whooping an eerie war cry.
  Dore grabbed Pam and shook her. 'Your gun! Shoot them, Pam!" she implored her friend. Pam nodded, pulling the heavy pistol from its holster as quickly as she could. It tangled on her sash for an agonizing moment, but she managed to free it. Below her, Gerbald kicked the captain's knees out from under him, sending him crashing face-first to the dock along with his officers and out of the way. He stepped over the man into the front of the line and unleashed the Snake-Charmer with one hand while pulling his katzbalger short sword out of its scabbard with the other. The two leading slavers fell beneath the shotgun pistol's wrath and the third had his scimitar knocked out of his ruined hand before receiving the katzbalger in his gut. The Swedes joined in the fray, pistols firing and swords flashing.
Pam decided to shoot at men farther down the dock so as not to shoot any of her own by accident. She was too excited and her first shot went wild. She felt Dore grip her shoulders from behind to help steady her. Pam gripped the pistol in both hands, firm but not too tightly as her uncles had taught her, and took a deep breath. She took aim at the chest of a burly-looking brute holding a scimitar in each hand as he shouted bloody murder in his incomprehensible tongue while running headlong at her friends. Breathing out, she pulled the trigger. There was a red explosion in the center of the brute's chest, and he went down like a sack of rocks. The man behind him tripped and fell onto his back, as he started to get up he received Pam's next bullet through his left eye; it continued right out the back of his head as brains spurted out like watermelon innards at target practice.
Pam took a moment to get her bearings, there were no clear shots now that the enemy and her men were locked in combat. Gerbald was dancing through the slavers with his short sword, thrust-and-slice-and-step-and-kill. Pam was astounded once more by the solid old soldier's almost dainty grace in combat. Having cut himself clear of the fray for a moment, he calmly reloaded the Snake-Charmer, looking all the world as if he were taking a breather from nothing more than a healthy morning walk.Just as he snapped the weapon closed, a wild-eyed slaver ran straight at him, scimitar held in both hands over his head, ready to chop Gerbald in two. Gerbald destroyed his assailant's face and throat with one barrel, and gracefully stepped aside as the dying man continued to run past him to fly right off the dock into the water. Pam couldn't help but laugh aloud as he nonchalantly wiped the man's sprayed blood from his face with a billowing silk sleeve, smearing one painted eyebrow all across his forehead. She stopped laughing as she took aim at another slaver headed directly for Gerbald. She shot him squarely in this side above the ribs, puncturing a lung. Gerbald frowned at her, raising the remaining barrel of his shot-gun to as if to say "I had him!"
The enemy marines had been watching all this, and couldn't stand aside any longer. Despite their captain's imploring shouts to stand down, five of them decided to enter the fray, and began running down the dock toward the action. Perhaps they thought the invaders were distracted by the slaver attack enough that they could win their captain back. Perhaps they had simply decided they didn't care if their leader lived or died after all, and wanted to make sure their lucrative little kingdom continued with or without him. These were desperate men, men who probably couldn't or didn't intend to return to their homeland anyway.
Pam knew she only had two shots left before she would need to reload. She drew a bead on the first in line but he saw her, and tried to dodge. Her bullet hit him in his sword arm and he fell down, gasping in pain. Next in line was a rangy-looking fellow with a really bad mustache. He tried to duck but she was ready for that and aimed low, catching him in the center of his forehead, an instant death.
"I'm out!" she cried, feeling both horror and elation at her kills. Four out of six, not too bad! That brings the count of men dead by my hand to eight, yo-ho-ho.
Gerbald took down the next fellow with the Snake Charmer's second barrel. The remaining two decided that the odds were against them and came to a skidding halt as Gerbald advanced on them with his katzbalger, its steel stained scarlet. One of them turned and fled back to his ranks, while the other simply dove into he water, taking his chances with the sea rather than face the deadly German.
Pam reloaded her pistol, taking deep breaths to stay calm. By the time she was ready for action again the attack had drawn to a close. A Swedish sailor lay gasping, horribly wounded, but all the slavers were dead or dying. Not bad, really, she thought to herself with the cold, cold part of her mind that was Captain Pam doing her bloody work. We got more of them than they got of us.
She turned to Dore. "It's time!" she said. "They will have heard all the gunfire by now so if they haven't started their revolution already, they should do it now!"
They nodded to each other and in unison let out a ringing shout.
"SAVE THE DODO!!!"
Dore gave the ship's gong a powerful thump with its heavy mallet for good measure, when its deep metal tone faded they could hear shouts coming from the town and distant hillside fields. More shouts of "Save the dodo!" echoed across the harbor as the colonists and her fighting men took up the battle cry. Up on the fortress walls Pam saw two Swedish farmers throw a slaver off the gangway running along its top to fall to his death. One by one, men were shedding their chains and taking up the scimitars of the dying slavers, who they now outnumbered.
Gerbald walked over to where the captain still lay on his stomach, he and his fellow officers bound and placed in a row like railroad ties. Gerbald turned him over with his boot as he reloaded his shotgun pistol again. The Swedes all reloaded their pistols and had formed their defensive circle. Seeing what the Swedes were capable of, the remaining enemy marines and sailors decided to lay down their arms, then shuffle back with their hands raised, all the while keeping a wary eye on the fearsome deck gun of the Second Chance Bird. Captain Leonce Toulon de Aquitane began to beg for his life. "Please, know that my well-being has a rich value in gold; there will be rewards for my safety!" the would be pirate-king pleaded, quivering with fear.
Gerbald gave him a sharkish grin. "Your riches are meaningless to us! As long as you continue to do as we say, you will continue to live! Now, send one sailor each into the warships. I want Swedish prisoners freed and sent out first, unbound! Then, all the rest of your crew must exit the ships, unarmed, with their hands on their heads. If they don't, I will take great pleasure in killing you. I may yet. It's best to do as I say. Understand? Now tell them!" Gerbald lifted the man roughly to his feet. The captain gave the orders as instructed, speaking in a high, nervous pitch. Two of his men obeyed, jogging up the gangplanks to disappear into the Muskijl and Effrayant's lower decks.
Dore turned to Pam. "Now that the fighting has stopped may I go down onto the dock to help the injured?"
Pam allowed herself a smile. "Of course, Dore. Please see to the Löjtnant first, his leg is in bad shape." They gripped each other's hands quickly, then Dore ran for her first aid kit.
Pam turned to see a line of dirty, gaunt, but smiling men come down the gangplank from the Muskijl. The freed Swedes carried weapons taken from their former captors who followed behind, heads bowed and afraid. More Swedes emerged from the Effrayant, shielding their eyes from the bright sun but their faces were filled with joy. The captured enemy were directed to lie down in a line where they were bound hand and foot beside their officers.
The half-starved, but elated Swedes freed from their captivity gathered near the Second Chance Bird. At first they stood a little way off, blinking and muttering amongst themselves, wondering at the identity of their strange looking rescuers until Pam's crew realized how odd they must appear and began to laugh and joke in Swedish.
"Do you not know us? We are your brother Swedes! We have disguised ourselves as heathen Easterners to fool this trash!" The freed crewmen started laughing too, and a few happy minutes of embracing and happy back slapping followed.
The Löjtnant, who had come to his senses despite the terrible injury to his leg, ordered his men to help him stand, despite Dore's insistence that he stay laying down lest the bandages come loose. For once, her orders were ignored. The man was too proud perhaps for his own good but Pam understood his feelings. She caught Dore's eye and subtly motioned for her to let him do as he wished. The formidable German scowled deeply but kept still.
Lundkvist saluted Kapten Lagerhielm of the Muskijl, a tired-looking fellow with a scruffy red beard, who barely resembled the proud officer Pam remembered meeting in Bremerhaven so long ago and far away. Lundkvist quickly told him a very brief version of their adventures and introduced him to the leader of the rescue, Captain Pam Miller.
Lagerhielm looked up to Pam where she stood on the junk's castle deck and saluted her. "Madame Captain, you have my deepest thanks. Please consider my men yours to command until this crisis is resolved. I'm afraid we are all half-starved and too weak to do you much good, but we shall try."
Pam saluted him back. "Thank you, Kapten Lagerheim! It is so very good to see you all safe!" Pam felt a sense of growing elation. They had lost good men, but they were winning the day, their sacrifices would not be in vain.
The Löjtnant turned to Gerbald. "Herr Gerbald, I am giving you a field command in the Royal Swedish Marines and promoting you to sergeant, the rank you once held when you fought for our king in this long war. Since I am out of action, the men are yours." The orange-skinned Swedes all cheered and slapped their well-loved German comrade heartily on the back. Gerbald gave Pam a hugely pleased grin and a big thumbs up. Pam couldn't stop herself from emitting a rather un-captain-like squeal of glee and jumped up and down briefly. Yes, we are winning, but it's not over yet you fool, save it for later! she chided herself.
With the dock in order, Pam ordered Sergeant Gerbald to begin the next part of their plan. He assigned Kapten Lagerheim and six of his newly freed Swedish sailors to guard the captured officers and sailors, holding the enemy's own pistols and muskets to their heads. The enemy were not going to offer any resistance; they had seen the power of the Second Chance Bird's men and guns and feared for their lives. Gerbald led his shipmates, and those freed men who were strong enough to fight, through the carnage littering the dock and headed for shore. Upon reaching the open gate of the unfinished fortress they split into two groups, one entering the town, the other going around the walls and up the slope toward the hillside fields. They were angry men who moved like tigers on the hunt, men on their way to undo terrible wrongs, men with blood on their minds. Pam swelled with pride to see them, her fears for their safety evaporating in the glory of the moment.
Pam turned to Lagerheim. "Are all your men accounted for?"
"Yes, but a few who are quite ill still remain on the Muskijl, they need the attention of a physician. There is one we know is being kept out on the Ide who you—" Lagerheim was interrupted by an imploring call in English from near his feet.
A man who looked to be in his late fifties, wearing neither the garb of a sailor or an officer, turned a pale, mustachioed face up to her. "Mademoiselle Capitan, please, May I have a word! It is most important you hear me!"
Pam looked down at the man like a circling raptor would mark a lone duckling peeping on a pond. "Yes, sir, you may. I'm listenin'." she replied in a danger-filled but cordial drawl, her West Virginia Hillbilly accent in full twang as sometimes happened when she was keyed up.
"Allow me to introduce myself. I am Doctor Arnaud Henri Durand of Normandy. I am a physician, lately finding myself trapped in the service of these wayward men. Please, I can help your wounded, I swear to you on the holy cross! Allow me to assist; lives can be saved." he motioned toward Lundkvist with his chin. The Löjtnant was lying on his back again, his face a mask of pain as Dore wiped his brow and worried over him. "Your fine young officer there. His injury is most terrible, he may lose his leg today. Please, if you don't let me apply my skills, he will certainly lose his life before the sun sets! Let me help him!"
Pam gave the man a long, considering look. "All right then. If you make yourself useful, Doctor, you will live. Try anything funny, though, and I'll shoot yer head clean off." Pam lifted her pistol in front of her chest for dramatic effect. She switched back to Swedish "You men, go ahead and untie this doctor and let him do his work, but keep a close eye on him." The Muskijl's sailors cut the man loose and helped him to his feet.
Once free, the French physician bowed deeply. "Thank you, Mademoiselle Capitan. It is best we don't try to move the gentleman, please allow me to get my surgeon's tools from the Effrayant."
Pam sent him on his way with two guards. Durand fell politely into line in front of the watchful Swedes, walking as quickly as he could without running, which might alarm his escort.
Kapten Lagerheim turned to Pam again. "I can vouch for that man, Captain. He was captured by these creatures and forced into duty. He tried to help us when he could, whenever this son of a whore allowed it, or behind his thrice-damned back." The Kapten gave the bound captain a sharp kick in the side for emphasis, making him howl. Pam didn't stop him. She figured the deposed tyrant deserved whatever he got, and concepts like the Geneva Convention were a long stretch of space-time away from the Indian Ocean of the seventeenth century.
"We begged them to let the doctor help when they found—" He was about to say more when their attention was drawn away to a commotion on the shore.
Pam and her borrowed crew had been watching what they could of the land battle, occasionally able to see Swedes and the cruel African slave-masters locked in combat. Pam prayed fervently that none of her people would lose their lives, but knew that some would. The battles they had been through today were too big, the foes too numerous. The slavers fought fiercely, with the tenacity of cornered animals struggling for their very lives. To Pam's great joy, shouts of triumph in Swedish could be heard, the whoops and hollers of free people released from months of painful captivity. A band of some thirty of the slavers, the fight taken out of them, were fleeing down the muddy track to the dock, calling to each other in voices filled with fear. They were in a panic, running pell-mell as they headed for their swift, lateen-sailed craft.
The bosun called out to her. "Captain Pam, the carronade is ready for firing!"
She turned to see him and his gun crew waiting for her command. Pam looked back at the would-be escapees hastily untying lines and readying their sails. They were utterly terrified, looking back over their shoulders at their pursuers with wide, frightened eyes. She hesitated. Should she just let them go, let them carry word back that Mauritius was free, and the Swedish colonists were strong? So much blood had been shed already today, should she be merciful to these men despite what they had done? Yes, she had learned to kill, but she still didn't think of herself as a killer; she was a soldier in war-time now, doing what she must.
A large group of Swedes were in pursuit, a mix of sailors and colonists berserk from wreaking their bloody revenge on their former tormentors and ready for more. Their bellowing shouts rang with hatred, the very sound of them sent a cold shiver up Pam's spine. This is what happens when you push these calm, congenial folk of the North too far. The giants have awakened and they are angry. Following the men came women, wailing and cursing as they carried their wounded on makeshift stretchers, lifting the injured to the heavens as if to say "See? This what has been done to us! We must be avenged!" Pam saw one young woman born aloft by her kinfolk, splattered in her own blood from head to toe. She was suffering from awful wounds, her face was pale and distorted by agony but her eyes were bright, burning with the flames of vengeance. Pam gasped. Despite the distance, she knew in her heart that this was Bengta, a courageous soul who had suffered at the hands of the slave-masters for her role in the revolt before she could be rescued. That was enough for Pam. This was war.
"You men down there, everybody get down! Bosun!" Pam's voice cut through the smoky afternoon air with a cold steel edge. "Target those boats trying to get away and fire at will!"
The bosun hadn't waited for her order to target the fleeing Africans; they were already locked on. His shouted reply of "Yes, ma'am!" was drowned out by the nearly immediate blast of the deck gun, its lethal projectiles mowing down the would-be escapees by the dozen. Before the smoke could even clear they were reloading.
Pam called down to the gun crew waiting below decks with the Chinese cannons. "Gun crew! Fire Number One and sink that ship that's getting away." She heard only half of a "Yes, ma'am!" as a boom sounded, heralding the exit of a heavy Chinese cannon ball. The projectile plowed through the bow of the light craft in a shower of splinters. "Number two! Fire!" Pam bawled. Shortly, another blast tore into the enemy ships, breaking up men and boat as if they were cheap toys. Lost Redbird's fearsome deck gun sounded again, shredding the slavers into a gory mess of bone and wood splinters. Two of the boats were sinking beneath the harbor's calm waters in a widening stain of blood and grease, the remainder stayed at the dockside as there was no one left alive to take them to sea.The Swedes had stopped to watch the destruction, cheering the Second Chance Bird's gunners on from a safe distance. Dore climbed back up to rejoin Pam, she looked at the scene dispassionately, sweat running down her strong, proud face.
"My God, we tore them all to shreds. I've never seen anything like it," Pam said in a small voice, stunned at the destruction she had unleashed.
"I have." Dore's voice carried the chill as the winter wind. "Better like that than with the swords, Pam. Better those dogs die quickly than our people be hurt or killed in more fighting. They made their choice and now they have paid for it."
Pam nodded quietly in agreement. She winced at the awful carnage, but also felt a burning pride. Fear us, fear the people of the dodo! The tribalistic epithet that had come to her mind made her smile; she might just use it some time. The truth was, the fury of the Norsemen was running in her, too. She had caught it from them and found she liked its burning taste. She rejoiced to see their enemy obliterated, humiliated, defeated. Blown to smithereens! she thought with a cold satisfaction. Whatever demons these days of blood and conquest had loosed in her, she would have to wrestle with later. Today she was a fighting captain; today she was victorious in war.
Chapter Forty-Two: Victory Lap
"Let's go ashore. Bosun, you are with me. Gun crews, stay on watch. Come, Dore, let's go ashore." Pam shed her white robes and straightened her royal blue, gold embroidered Chinese jacket, the Swedish colors which she wore with pride. They had adopted her and she had accepted their kinship; she was one of them now. She pushed wisps of loosened hair back behind her ears, and stood up straight. Dore grinned at her as she carried the colonial flag she had made, now fastened to eight feet of bamboo pole. Pam slapped her friend on the back just the way the men always did to each other and led her and the Bosun down onto the dock.
The doctor had returned, and seemed satisfied with his work on the Löjtnant, who was visibly more at ease, his leg smothered in bandages.
"How is he, Doctor Durand? Pam asked him politely, having decided the man was indeed who and what he said he was. His warm, brown eyes were full of relief that she had accepted him.
"I may have saved his leg; we will know better tomorrow. Even so, he will never run again and will need to use a cane to walk. I'm afraid his days as a fighting soldier are over."
"Perhaps. I have a job in mind for him where that won't pose too much of a problem. I'm claiming the Effrayant for the crown of Sweden for use in guarding this colony. She will need a captain." She looked down at the Löjtnant, whose hazel eyes brightened at her words. "She is yours to command if you will have her, my friend." Pam told him, her voice trembling with pride just to be a friend of this brave man before her, a man who would have gladly sacrificed his life for their cause this day, and almost had.
Lundkvist looked up and gave her an exhausted but happy smile. "It will be my honor. Thank you, Captain Pam. Your deeds today will never be forgotten. You truly are our hero."
The Löjtnant's praise made Pam's eyes mist up, but she fought back the joyful tears, and put a stern face on. There was another person she needed to speak to before any celebrating could take place. She turned to the doctor again. "Come with me. There is a woman on shore who needs you right away. Once you do what you can for those most badly injured. I want you to see to a young boy on my ship. He fell from the rigging yesterday and I fear for him. He is dear to me and if you make him well you can consider me your new best friend."
The doctor bowed to her with courtly grace, and fell in behind her.
They walked past the rows of captives. Pam came to a stop over the corrupt captain, the architect of all their suffering. His reckoning day was near. He was the helpless captive now, a tyrant deposed. He eyed her uncomfortably from his trussed-up position, cold, frightened sweat beading on his face.
"Hey, fuck-head!" Her voice seared the air with a heat she hadn't known was within her, a voice that could burn an evil man like this with its very sound. His eyes were bleary, swimming with dread. Pam found she relished his fear, it was delicious. She pressed the pointy tip of the odd, patent leather Chinese shoe she wore into the captain's long nose, making him grimace. "I'm going to see to it that you pay for what you have done here, do you hear me? Pay! Your worthless, scumbag life now depends on how many ways you find to make yourself useful to me. We'll start with a full account of just who you and those slave-master fuckers doing your dirty work are, or, in their case, were. If you don't tell me everything I want to know, I'll throw you to those people you have been torturing for all these months, and laugh while they tear your arms and legs off. I'll make sure they do it nice and slow, too. So, capitan, we'll talk later, at my convenience. Asshole."
The thoroughly humiliated villain didn't even try to speak, just nodded his assent as best he could with Pam's shoe smashing his considerable nose. Pam sneered at him, then walked on, her steel-gray eyes glittering with wrath and exultation, chin held high, hardly believing these things were happening and that it was she herself who was making them happen. Who are you and whatever did you do with meek and mild birdwatcher Pam Miller of Grantville, West Virginia? a voice in her head mused. Oh, she's still around, but right now it's a bad-ass warrior-queen of the Norsemen we need, so shush up, it's time for the victory lap!
They stepped onto the shore before the rescued Swedish colonists. Pam suddenly grew shy and stopped. Pam's fighting men, their orange-skin now smeared with blood, grinned at her like fools. She winced as she counted them, yes, some were missing. There would be time for mourning later. Her heart swelled as they came, led by Gerbald, to stand beside her, showing their loyalty and love.
"Who is she, who is she?" the colonists whispered to each other.
Then, Pam saw Bengta among the crowd, watching from her stretcher, sea-green eyes full of triumph despite her pain. Pam ran to her, towing the doctor behind her. She gently took the young woman's hand. "Oh, Bengta, I am so sorry. What have they done to you? It's all my fault!"
Bengta smiled at her, gripping Pam's hand back with what was left of her strength. Pam tried not to look at the woman's awful wounds, the doctor was already muttering prayers under his breath as he went to work.
"No, Pam, you have saved us. If you hadn't come who knows how long we would have suffered? You gave us hope, made us brave."
The women attending the grievously wounded young woman turned their tear streaked faces up to Pam. "Please, who are you?" they asked.
"Why, don't you recognize her?" Despite the pain of the effort Bengta spoke in a loud voice so all could hear, "She is our own Pam Miller, the Bird Lady of Grantville who led our expedition from the start! She has revealed to us that she has the heart of an eagle, the courage of a lion! She is our hero, the liberator of all our people here on this lonely isle so far around the world from old Sweden, this beautiful paradise which we will make our home!" Pam saw looks of recognition and adulation forming on their haggard faces.
Pam found her voice and spoke up. "Thank you my friend, but it is you who are the true hero. It was brave Bengta here who led you to fight for your freedom! All hail Bengta!" she cheered at the top of her lungs, so that it rang all around the harbor. The crowd took up her cry and then added "All hail Pam Miller! All hail the Bird Lady!" to the chant.
All of this made Pam smile broadly; a rakish, fearless, kind of smile, one that she was quite sure she had never felt on her face before. She found it quite to her liking though, and wore it as she was enfolded into the embrace of her joyous people.
Chapter Forty-Three: There's Got To Be A Morning After
Bengta died during the night. Doctor Durand had done all he could, but she had lost too much blood. Pam sat beside her to the end. She passed quietly, with a soft smile on her lovely face. Pam wept, held by Dore as Gerbald and the bosun stood behind her while Durand gently closed her pretty sea-green eyes. A tear rolled down the French doctor's tired face. He was visibly devastated to have lost one so young and brave. Pam decided that she would indeed be his new best friend.
The butcher's bill had been high. Of the colonists, they had lost twenty-three total, twelve of them had succumbed over their long months of captivity, including three children. The rest had been killed fighting for their freedom, eight men and three women, including Bengta. The details of Bengta's torture when the slavers discovered she had started the revolt made Pam draw blood from her palms as her nails bit into her clenched fist. By the time the colony's men had been freed and could rush to her aid it was too late. In their rage they had literally torn Bengta's torturers apart limb from limb, confirming Pam's earlier suggestion that they were quite capable of doing that. She looked forward to mentioning it to the deposed captain in their next meeting. Pam decided that being blown up had been too good for the ones who had tried to escape. They were heartless men who sold their own brothers and cousins into slavery back in Africa, chosen by the renegades for duty here because of their ruthless cruelty. Pam vowed vengeance on their evil tribe one day.
Of the crew of the Muskijl, only fourteen had survived. Pam had lost five of the Second Chance Bird's men, two sailors and three marines. Their names and faces paraded through her mind, her friends and protectors, smiling and full of life; that's how she wanted to remember them. She would never, ever forget them and their sacrifice for her cause. Löjtnant Lundkvisthad lost his leg after all,no fault of the doctor, who truly was a fine physician for his time. The proud, young captain of an enemy warship he himself had helped capture would have to walk on a peg leg with a cane for the rest of his life. And, finally, there was Pers, who she had brought into her heart as a true son, laying feverish and comatose, somewhere between life and death. Doctor Durand told her there was hope, but she hardly allowed herself to feel it.
Pam stood high on the town's wall, looking out across the harbor. Beside her, Dore's flag flapped in the early dawn breeze, proof of their triumph. She had asked for a little time alone. She needed to stop and absorb all they had gone through. The torches and lanterns of the fleet of ships they had accumulated glowed warmly in the slowly brightening purple light, casting long, orange reflections across the bay's clear waters. The Annalise and Ide had been brought into the dock and the colonists had slept there, back in the relative comfort of their bunks after months sleeping on the ground. The renegades now occupied the former slave quarters, under guard by grim-faced colonists. There were a few exceptions, five parolees released into Durand's command, good men who had been shanghaied into service just as he had. Pam trusted the man and his judgment, but a couple of burly Swedes kept a close eye on them anyway.
As for Capitan Leonce Toulon de Aquitane, that heartless bastard was now in solitary confinement, locked in an outhouse. Pam had told her men to "Put this shit somewhere small and dark," and they had taken her literally. Actually, she thought it was too good for him. She intended to let him spend the entire day there without food and water, enjoying the stench. They would interrogate him the following night, by then he ought to be plenty cooperative.
Pam shook her head in disbelief. How had she come to think such black thoughts as these? How had she come to be a calm, cool, killer of men? Hard times made one harder, if you lived through them. They had been lucky, so lucky to have pulled this rescue off without even more loss of life and limb. Pam wasn't much of a Methodist anymore, but she did say a brief prayer of thanks to a God that usually seemed distant and uncaring. All told, she thought maybe He had been on their side for once. She silently prayed He would take their fallen into His arms up in Heaven. They had more than earned their places in Paradise. The thought comforted her despite her modern doubts, she would take all the solace she could get.
The sun came up over the ocean as if in answer to her prayer, a golden beauty of a dawn, complete with radiant beams and towering lavender clouds. Pam couldn't help but smile. She had lost much, but she had won more. This island was hers, the dodo would be saved, and maybe there was even hope for a rangy old crow like Pam Miller. Maybe she could make a new and better life for herself now that she had been through all this. Redemption, la, hallelujah! She clambered down the bamboo ladder to the trampled path below and set about looking for her friends.
Walking out onto the dock she was greeted by the bosun, who was bustling his way toward the shore. It was plain to see he hadn't slept much, but his eyes were bright and lively anyway. "Captain Pam! Good morning! I was just coming to fetch you!"
"Good morning! What's happening?"
"You have to come see for yourself, please, follow me!" The bosun, quite uncharacteristically took Pam by the hand, and practically dragged her behind him down the dock. Pam had to laugh aloud at such behavior from her usually stolid and rank-conscious friend.
"What is it? What do you want to show me?" she asked, falling into a near jog to keep up with him.
He turned to her with glee on his red-cheeked face. "It's a miracle, that's what it is!" and he would say no more. They passed by Second Chance Bird to board the Effrayant. One of her still slightly orange-skinned marines, broad-shouldered Ulf, stood guard. His face was split in a silly grin to match the bosun's. Just what on earth was going on?
Pam was led onto the deck and told to stand looking out at the water. She heard the bosun whisper something, then there were footsteps. She turned around to see Kapten Lagerheim and beside him stood . . .
Pam's jaw dropped. She was seeing a ghost. It couldn't be! There, his long, reddish blond hair a-glow in the morning sunlight like a bronze halo, stood Torbjörn, lost captain of the Redbird. Not a ghost, but an angel! He was a lot thinner, and there was a bit more gray in his hair than before, but he was still tall, and a warm smile was spreading across his angular but handsome face, his icy blue eyes shining. Incredibly, against all hope, he was alive. Alive! Pam's heart skipped like a stone across a pond, her palms grew sweaty and her knees wobbled.
Torbjörn chuckled, that warm, rumbling sound Pam had thought she would never hear again. "Pam! It is so lovely to see you!" She just stared at him, her mind spinning around on a merry-go-round, unable to find its way off. He nodded, understanding her startled surprise. "My apologies Pam, I'm sure it's something of a shock, you must think me a ghost! I am so sorry for that. The fates cast me off to the north while you went south. I suppose I must call you Captain Pam now. You have become quite the hero. I always thought there was more to you than meets the eye! It seems I shall have to find a new job! Perhaps you could use an able mate?" He gazed at Pam with great admiration on his face and something more. Something wonderful.
Pam lunged forward, launching herself into an embrace that would have knocked him over if he hadn't been such a large man. She hugged him tightly, unable to form words yet. He hesitated in a gentlemanly way for a moment, then hugged her back with equal strength and affection.
"I am so glad to see you, Pam," he told her softly, "I was so afraid that it was you who might have left this world. I thought about you every day, and prayed that—" Torbjörn was unable to finish his sentence because Pam was now kissing him on the lips with a fierce urgency she hadn't felt since she was seventeen. Torbjörn's eyes widened, but the good captain had the presence of mind to kiss her back, and there was no mistaking he was glad to be doing so.
****
To be continued . . .



The White Plague
Written by Brad Banner
 


Run! Yes, run, do not walk . . . to the nearest doctor's office and demand that they write a prescription for a twelve-month supply of isoniazid for every member of your family.
Unfortunately, even if the pharmacy has any of the drug, he is going to tell you "Hell, no." He knows just as well as you do that in 1631 you have been dropped in the middle of an epidemic that will last another 250 years. No, it's not the black plague. It's not smallpox, and it's not any of the sexy, fast-burning epidemics.
It is the white plague—tuberculosis.
Every person in Grantville is very likely to be infected with tuberculosis mycobacterium within the first year. One-third of them will get sick. Without modern medical treatment, probably half of those who get sick will die in the next five years. About one-fifth will be chronically sick and eventually die from the disease, and one-third will recover.
How do "they" prevent that from happening? I'm sorry, but "they" includes you and you have an important role to play. How? First you have to learn everything you can about tuberculosis.
Mycobacterium tuberculosis and Mycobacterium bovis, the main two causative agents of tuberculosis(TB), have preyed on their human and animal hosts for thousands of years. Tuberculi and tubercular lesions were found in mummies from Egypt that are thousands of years old. They were found in pre-Columbian mummies and skeletons in Peru. On most continents, there is evidence of TB as soon as people gathered in agricultural communities. M. tuberculosis causes most human TB. M. bovis, which also infects cattle, sheep and goats, is responsible for 5-25% of human infections depending on time period, geographic area, and control measures.
  The common names for tuberculosis disease include TB, consumption, scrofula, phthisis, Pott's disease, and white plague. Phthisis is the ancient Greek and Roman name for TB and was the name used by doctors until the 1800s. Consumption, the common name for TB for centuries, was so ubiquitous in the 1800s that the pale skin and wasted appearance of its upper-class victims became fashionable. That fashion has persisted to this day. Think of the heroin addict appearance of many top models or the pale-skinned, razor-thin vampires of contemporary fiction. Consumption was associated with vampirism in some superstitious cultures of the Early Modern Era.
The fashionable consumptive appearance of TB is not the only aspect of the disease that has persisted into the present. Up to one-third of the world's population today is or has been infected with TB. One-tenth of those infected with TB develop disease. Of those that develop disease, over half die within five years if not treated. Between one and two million people die each year from tuberculosis. It is the most common infectious disease on Earth . . . just as it has been since antiquity. Most of today's TB infections and disease occur in Asia and Africa, where the same poor living conditions that were common in 1600-1900 Europe predominate. The sub-optimal living conditions include overcrowding (even in rural villages), poor workplace and home ventilation, malnutrition, poor hygiene, other common diseases, and lack of basic healthcare.
TB can affect nearly all of the body's organs. The most common and well known symptoms are related to the respiratory system. Small and large pulmonary granulomatous (cheesy) abscesses, known as tubercles, form and destroy normal lung tissue and rupture blood vessels in the lung. The disease can spread to other organs from the lungs.
The bovine strain of TB is usually acquired by ingesting infected milk (especially) and meat. It most commonly attacks the digestive system forming tubercles in the lining of the intestines. Tubercular meningitis is common in infants exposed to the bacteria. Scrofula refers to the form of the disease in which the lymph nodes of the throat are visibly swollen. In Pott's disease, the bacteria attacks the bones and connective tissue. The skin form of TB is known as lupus vulgaris. It causes terrible ulcerous disfigurations of the face that resemble leprosy.
Most forms of TB are chronic diseases. They take years to kill their victim. The forms that act quickly usually affect the very young or the very old. Infants and young children are very likely to develop TB disease if exposed to the bacteria. School-age children seem to be more resistant to the disease, but, the age group that TB disease affects the most is people in the prime of their life—the 15-50 year-olds.
Not all TB infections lead to disease. The TB organism invades the body, where it attempts to reproduce. In most instances, the body's immune system succeeds in walling off the TB bacteria and killing it. Sometimes the bacteria remains alive, but is not causing disease and cannot be passed to another person. That state is called a latent infection which can become active disease if the host's immune system is compromised. The part of the immune system that is active against TB is called cell-mediated immunity and is moderated and controlled by T-cell lymphocytes. Anything that weakens the controller T-cells weakens the body's resistance to TB. Some of the things that compromise T-cells are: injuries to the lungs (such as silicosis and black lung disease), infectious agents (such as HIV today and measles in the past), malnutrition and low body weight, certain genetic factors, and stress (which cause the body to release corticosteroids, which negatively affects the immune system). Research has shown that those who are 10% underweight are three times as likely to get TB. In overcrowded, unventilated conditions. the body—particularly the lungs—is exposed to many more aerosolized TB bacteria, so there are more infections and more chances for infections to turn into disease. There are some genetic factors that make some people more susceptible to TB disease than others. Cell-mediated immunity is impaired in those more likely to develop disease.
TB epidemics differ from epidemics of other diseases. Other diseases cause epidemics that last months, years, or even decades. TB epidemics last centuries. The number of TB-diseased people steadily rose from the late 1500s to a peak in the late 1800s. The people in Grantville are dropped into the earlier stages of what was called the Great White Plague of Europe. The number of cases gradually dropped off in most of Europe in the late 1800s and early 1900s. This was beforeany effective treatment or vaccination was discovered.
Why did the epidemic wane? To this day, no one knows for sure. Despite the white plague epidemic's centuries old existence, that is still too short a time for natural selection to have any effect. Most experts think that better living conditions and nutrition played a big part. People have a stronger immune system with better nutrition and less crowded living conditions. Also, when people have more breathing room, there is less exposure to the TB bacteria in the air. Some speculate that there was a "helper infection" to TB that adversely affected their T-cells, much like HIV virus does today. The population became resistant to the helper infection to the point it became much less common. Today we know that there are many mycobacteria that do not cause disease. Some speculate that there was a rise in the exposure to another mycobateria that partially immunized a significant part of the population against TB.
Another characteristic of TB epidemics is that they can wax and wane in geographic areas. One village or country may be in the midst of a terrible outbreak where nearly everyone is TB infected and diseased, while their neighbors have much less or even no disease. The neighbors will have infection, but less disease. Then the pattern will reverse in the next year or century. Environmental factors and living conditions alone cannot account for the huge difference in the number of cases. It is another one of the unknowns about TB.
  Physicians and scientists have studied TB for millennia trying to understand the disease in order find effective cures, preventatives, or treatments. Ancient Indian and Chinese texts refer to TB. Hippocrates and Galen, famous physicians of antiquity, were familiar with the disease. Hippocrates did not think that TB was passed from person to person. Galen did think TB was a communicable disease. In 1680, Franciscus Sylvius, a Frenchman living in Germany, described pulmonary tubercles and thought the disease might be hereditary. The specific cause of TB remained unknown until Robert Koch, the Prussian doctor, revealed in 1882 that he had isolated and identified the TB mycobacterium from diseased patients and produced TB in laboratory animals with the organism. Koch also produced tuberculin by killing the TB mycobacteria and filtering the solution of dead organisms. He touted tuberculin as a cure for TB—in which role it failed miserably. However, tuberculin is still used today to test for TB in the host.
Before the advent of modern vaccines and antimicrobials, treatment for TB was very hit and miss. Mostly miss. Galen advocated bleeding, among other things. Bleeding TB patients not only doesn't work, it will make them worse.
In Europe, until the early modern era, it was believed that the touch of a ruling monarch could cure scrofula. Any of the old treatments that decrease further exposure to TB bacilli or that strengthens the body's immune system will have some positive effects. Fresh air and sunshine actually work to some degree. Modern research has shown that a person with vitamin D deficiency is more likely to develop TB disease. Exposure to UV light in sunshine increases the body's stores of vitamin D. Proper rest was also prescribed for TB patients. Rest enhances the immune system, as does the absence of stress factors. Various changes of diet were also advocated. Those changes usually eliminated malnutrition.
In our world, it has proven much easier to significantly decrease the incidence of bovine TB affecting people than the human strain. Once it was discovered in the late 1800s that most bovine TB was caused by ingesting infected milk and meat, control measures were quickly implemented in most American and European countries. Boiling or pasteurizing all milk kills TB bacilli. Sale of meat from TB infected livestock was forbidden. Skin-testing livestock using tuberculin was implemented. TB infected herds were quarantined or destroyed with compensation paid by the government to the owners. Extensive education programs aimed at healthcare workers, farmers, and consumers were initiated. In the UK, there was widespread opposition to control measures by farmer's groups and the MP's that they controlled. So the UK fell decades behind in controlling bovine TB. Once bovine TB control measures were put in place, the rate of TB meningitis in infants and small children was cut in half.
Albert Calmette, a bacteriologist, and Camille Guerin, a veterinarian, developed the first effective and safe vaccine for human TB. Working out of the Pasteur Institute in Lille, France, they attenuated (weakened) a strain of TB using multiple subcultures in a glycerin-bile-potato culture medium. Each subsequent culture in the medium was less virulent than the last. They named the attenuated TB strain Bacillus Calmette-Guerin (BCG). Human tests of the BCG live vaccine began in 1921. BCG is still the only vaccine used to combat TB. It is variably effective. It will prevent some forms of TB more effectively than others. It also works better in northern Europe than it does near the equator. A tuberculin skin test should be done on everyone, except newborns, before they get BCG vaccine. A positive tuberculin test indicates prior exposure to TB or another mycobacterium. BCG should not be given to those who have a positive reaction to a tuberculin skin test. In tuberculin reactors there can be a severe local reaction to vaccine with scarring. BCG vaccine will cause a positive reaction on a tuberculin test given later. So it is important to test before the vaccination to differentiate between natural infection and vaccination positives. People should not take antimicrobials for a few weeks after BCG vaccination. The antimicrobial will very likely kill the live vaccine in the body before it can produce immunity.
Detection of TB uses several methods. Chest x-rays can detect typical pulmonary TB lesions in the lungs. Sputum and other body fluids from those suspected to be infected is stained to find the very typical TB bacilli. The tuberculin skin test, made from killed, filtered, and diluted T. bovis bacilli has been the most common test for TB for many years. A tiny amount of tuberculin is injected intradermally. Three days later the skin reaction, if any, is measured. The size of the reaction is used to determine whether the person is positive or negative for TB infection. Tuberculin testing can detect those with active disease, those with latent (currently inactive) infection, and those that were infected in the past but don't have TB bacilli in their systems now.
The first antimicrobials that were effective against TB were developed in the 1940s in the US, Sweden, and Germany. Streptomycin was developed in the US, PAS in Sweden, and thioacetazone was developed in Germany. At first they were considered miracle drugs because they were so effective in treating all forms of TB. Within a couple of years many patients treated with the drugs were relapsing with TB. Even worse, the TB bacteria in the relapses were now resistant to the drug first used to treat the TB.
In their race to find better drugs, three competing drug companies nearly simultaneously discovered that isoniazid had very strong ant-TB effects. Isoniazid is a coal tar derivative that was discovered by Czech chemists in 1912. It has remained one of the first-line treatments of TB to this day. Treatment is more effective and less drug resistance develops when two or more anti-TB drugs are used together. Ethambutol, thioacetazone, rifamycins, pyrazinamide, and PAS, are other drugs that are used to treat TB.
Chloramphenicol kills mycobacteria in test tubes. I have not found any references to testing the drug in humans for control of TB. Strains of TB that are resistant to multiple drugs are emerging. Most multi-drug resistance stems from improper drug use. Some patients don't comply with the often months-long therapy. When they don't, resistant bacteria are more likely to occur.
What measures can Grantville take to protect their citizens and their neighbors from White Plague? First, start a new fashion trend. Surgical masks for everyone in indoor gathering and work places. It is the single most important step that can be taken for immediate protection from airborne TB bugs. Never ingest a milk product unless you know the milk was boiled or pasteurized. Segregate all people who show obvious signs of TB disease. None of the measures are going to be very popular. Public health education about the danger that TB and other diseases pose is essential. Establish good exhaust ventilation in indoor meeting and work places. Re-circulating air in those places is a very bad idea unless the air is treated with strong UV light.
It is going to take some time to develop tuberculin for testing, BCG for vaccination, and isoniazid for treatment and prevention. The technology is there to begin right away and all can be achieved in a reasonable amount of time.
"Immediately" is the time to spread the word throughout Europe that much about TB is known in Grantville. That many cases of TB can be prevented and treatments are on the way in the near future.
The short-term goal is to protect Grantville and its neighbors with public health measures and education. The medium-term goal is develop tests, vaccine, and treatment. The long-term goals include shortening and eventually eliminating the European TB epidemic. It cannot be allowed to rage unchecked until the twentieth century. Up-timers must find effective ways to disseminate their knowledge of TB to all corners of Europe. The up-timers have centuries of discoveries to build on and share. They can stand on the shoulders of the OTL heroes of the fight against TB. They have a wealth of information from the current TB epidemic in the third world about which programs work and which have failed.
Prevention
Good ventilation in workplaces, public meeting places, and habitations is essential. TB bacilli can stay aerosolized for several hours in a room after they are coughed into the atmosphere. Evacuating the air to the outside clears the room. The TB germ will be quickly killed by UV light once it is outside. If a recirculating air system is used, the bacilli can be moved to the air in other rooms as well as the first room. Recirculating systems must have a micro filter or UV light filter to prevent the spread of TB. The type of filters needed will probably not be developed right away because of technology and manufacturing limitations. Surgical masks worn by the infected and the uninfected are a cheap, easy way to cut the number of exposures to aerosolized TB mycobacteria.
Preventing and alleviating overcrowded living conditions is essential in controlling TB over the long haul. In all ages, overcrowded people are much more susceptible to TB.
Eliminating malnutrition is absolutely necessary if TB is to be effectively controlled. Low body weight from malnutrition makes a person many times more likely to develop TB disease. Malnourished people's immune system(especially the T-cells) are much less robust than those with a good plane of nutrition. Supplementing with vitamin D helps bolster the immune system.
Minimize war. TB always flourishes during or right after wars. Overcrowding, infected refugees moving from place to place, malnutrition, exposure to other diseases, and stress are just some of the wartime conditions that greatly increase the incidence of TB.
Good general sanitation and the mindset that accompanies it will help. Infection with other diseases makes it more likely that a person will develop TB disease. In the 1800s those who contracted measles or whooping cough were very likely to develop TB disease afterward.
Eradicate the bovine form of TB. Milk, meat and herd inspection are essential. Pasteurizing or boiling milk products is a must. Boiling milk is a very easy practice to implement. Culling TB infected animals is needed to insure the long-term safety of the food supply. The same tuberculin that is used in human skin tests can be used in intradermal tests of livestock. If livestock show signs of TB or react on a tuberculin test, then don't sleep in the same enclosed building with them.
Tuberculin skin testing to detect latent (inactive) infection and early TB disease are very important. Find people before they spread the TB bacilli.
Separating those with active TB disease and those who react to tuberculin skin testing is another method of protecting the uninfected. It may have to be done, but there are many social and medical problems with this.
•For one, how do you sequester the infected and sick when in some areas the rate of infection is nearly 100%?



•Do you want to create a new class of medical and social "lepers"?



•How do you enforce quarantine?



•Those with latent (inactive) infection are not contagious. If you sequester them with those with active infection they are very likely to get re-infected with TB and develop active disease.



•Overcrowding in quarantine facilities will make those with TB disease worse.



•People will hide their infections rather than be singled out.



Developing BCG vaccine as quickly as possible is essential. All should be tuberculin skin tested and vaccinated if negative to the test. Policies will need to be developed concerning the vaccination of tuberculin-positive people. There are too many variables to have a "one size fits all" policy on vaccinating tuberculin reactors. Along with vaccinating, there must be an education program that informs all about the limitations of the vaccine. BCG does not protect against all forms of TB. It is generally much more effective in the young than in adults. Today in India, BCG does not prevent pulmonary TB in adults. Once a person is vaccinated with BCG, they will test positive for TB on a tuberculin skin test. More effective vaccines are in the final testing stages today. Most of them rely on technology, such as recombinant DNA, that is not going to possible for a long time in the 1630s.
TB can be prevented by a daily dose of isoniazid. The dose is less than that used for treatment. The drawbacks are lack of patient compliance and the tendency to forget other forms of control when you have a magic bullet. Treating TB infected people with isoniazid or other drugs will eventually eliminate the bacilli from their sputum and other body fluids.
Treatment
  Until the discovery of antimicrobial drugs, there was no effective treatment for TB. Most of the drugs used to treat TB today are chemical antimicrobials rather than antibiotics. Antibiotics are gathered from micro-organisms, while chemical antimicrobials are produced in the chemistry lab. The two antibiotics are streptomycin and the rifamycins. The rest are chemical antimicrobials. Isoniazid is the most effective and seems to be the easiest to make. Pyridine is necessary to produce isoniazid. Today pyridine is produced with petrochemicals, while in the past it was produced from coal tar, which is available in the 1630s. There may not be enough pyridine produced for industrial users, but there should be enough for medical chemical production. While I was unable to find any references to whether chloramphenicol is effective in treating TB in people, the antibiotic can be tested on those with TB disease. Most anti-TB antimicrobials eventually produce resistant strains of bacilli when used alone in the treatment of diseased individuals. They don't cause resistance when used as a preventative or as a treatment for latent (inactive) infection. Luckily, isoniazid treatment takes much longer to produce resistant TB bacilli, so it can be used alone for a time. If chloramphenicol is effective against TB, it can be used in combination with isoniazid as the first line treatment of the disease. That will take some pressure off those trying to develop a second drug to use with isoniazid. Thioacetazone seems to me to be the most likely candidate as a second drug. It was produced by Bayer in post WWII Germany with limited production facilities. Other chemical antimicrobials are PAS, ethambutol, and pyrazinamide.
Discussion
Mitigation of the Great White Plague of Europe is not going to be easy. It is going to take decades, rather than months or years. The elimination of TB is going to take centuries if what has happened up-time is any consideration. I certainly don't presume to have all the answers. Smarter, more knowledgeable people than me are still trying to control TB in this century. Today up to one-third of the world's population has been infected with TB. The good news is the leaders in the fight against TB know what needs to be done. The bad news is that gaining compliance with control measures has been—and still is—an uphill battle. Our down-timers have an advantage over those left up-time: they have a huge head start in the fight against TB. They can see how others triumphed and how they failed, building on the past successes. They can build programs that are more likely to get local compliance which is absolutely essential for the programs to succeed. There are forward looking universities in Jena and Padua to work with them.
I am an optimist. I see control and prevention of TB moving outward in concentric rings from Grantville and places that accept help and knowledge from Grantville until the epidemic is finally controlled in a future decade or century. I see breakthroughs coming from downtime scientists in the coming decades and centuries. What will you do to help blunt the effects of the Great White Plague?
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The New Royal Touch: Synthesis of Anti-TB Drugs
Written by Iver P. Cooper
 


This "mini-article" is intended to supplement Brad Banner's "The White Plague" article by providing some hopefully informed speculation as to how, and how soon, various anti-tuberculosis drugs might become available in the 1632 universe.
The chemists in Grantville have access to only a minute fraction of modern chemical literature. I have tried to reconstruct what can be figured out from "Grantville Literature" alone; sources that I deem to be so available are marked with *, and maybes with **.
Mycobacteria are nasty; a cure usually requires treating the subject for several months. If you try to eke out a limited supply by using a short drug course, you will be breeding drug-resistant strains, not curing your patients. Moreover, since the critters are quick to develop drug resistance, it's de rigeur to treat with a combination of two structurally unrelated pharmaceuticals.
My proposed availability is based on a subjective evaluation of synthetic difficulty relative to the canonical DDT (June 1633), chloramphenicol (September 1633), sulfanilamide (winter 1633-34), hexachlorobenzene (same), and coal tar dyes (1634), given the limitations of Grantville Literature. See Cooper, Industrial Alchemy, part 3 (Grantville Gazette 26).
Production of Selected Drugs
  Isoniazid. This was first synthesized in 1912, by two young chemists pursing dissertation research (Ryan 359). Isoniazid is a derivative of pyridine. Pyridines make up about 0.01% of coal tar (KO 20:661) and the coal tar pyridine derivatives include the 2-, 3- and 4-methyl picolines (*M&B 1083). A chemist would know that pyridines are bases (*M&B 1087) and would therefore consider purifying them from coal tar by acid extraction, neutralization of the acid with inorganic base, and fractional distillation or crystallization. Limited characterizing data (melting point, boiling point, refractive index, optical rotation, solubility) is available (*MI, *CRC).
Isoniazid is derived from gamma-picoline (*CCD 484). 4-methyl (gamma) picoline may be oxidized with potassium permanganate to yield pyridine carboxylic acid (isonicotinic acid), which has COOH in the 4-position. (*M&B 1083). If you convert COOH to CONHNH2, you get isoniazid, a.k.a. isonicotinic acid hydrazide. (*M&B 1084).
So how can you do that? Isoniazid was first made from the methyl ester of isonicotinic acid (*G&G 1186). It may also be made from (a) isonicotinic acid ethyl ester and hydrazine (NH2NH2), or (b) 4-cyanopyridine and hydrazine. (*MI 586).
A chemist would know that a carboxylic acid can be esterified by heating it with the corresponding alcohol (methyl, ethyl) in the presence of concentrated sulfuric acid or hydrogen chloride. (*M&B 601). This is a reversible reaction, so if you want a good yield, you supply the alcohol in great excess, or find a way to remove one of the products, to force it forward. Alternatively, you convert the acid to the acid chloride and then the latter to the ester.
We then need to go from the ester to the hydrazide. It turns out that just adding hydrazine to the ester works fine. Elementary organic chemistry texts mention ammonolysis, in which an ester (-CO-O-hydrocarbon) is converted to an amide (-CO-NH2) by reaction with ammonia (NH3) (*M&B 603). Some texts mention that the reaction can be with other primary or secondary amines (*Solomons 822). Anyway, hydrazonolysis is the analogous reaction with hydrazine (NH2NH2). The reaction produces water so it helps to evaporate it off.
So, where does the hydrazine come from? If you react nitrogen with hydrogen, either nothing happens, or you get ammonia. The standard Raschig process (suggested in 1893 and demonstrated in 1906, KO 13:560) involves reacting ammonia, chlorine and sodium hydroxide, distilling the hydrazine monohydrate, and then eliminating the water by azeotropic distillation with aniline (*CCD 450). The chlorine and sodium hydroxide react to form sodium hypochlorite (13:578), which could be used directly. Aniline (aminobenzene) is a coal tar dye and should be available by nitrating coal tar benzene with nitric acid and then reducing the nitrobenzene. It may take a bit of fiddling to get the process working; it requires pressure and elevated temperature (120-150oC) to get a good reaction rate, and you need to eliminate metal ion impurities that might catalyze a side-reaction. (KO 13:575). **Eagleson (504) suggests carrying the reaction out in the presence of gelatin, which inhibits that side reaction and also catalyzes the desired reaction.
An interesting twist, not in Grantville Literature, is using urea in place of ammonia; capital costs are low and the method found favor in China (KO 13:580).
We could have isoniazid within a year or so after we first isolate gamma-picoline from coal tar. (Pyridines may also be obtained by destructive distillation of bone (CCD 694) but coal tar is a richer source (KO 20:661).) Figure 1634 or a bit later.
It's true that after 1950 it became more common to produce pyridines synthetically (KO 20:642) but I don't see that as a viable option in the 1630s. While the 1906 Chichibabin pyridine synthesis is in Grantville Literature (*MI 1152), it took half a century to commercialize (KO 20:661) and the commercial embodiments involve vapor phase reactions with proprietary catalysts.
Ethambutol. A symmetric aliphatic compound with a ten atom main chain and two types of functional groups. Heat ethylene dichloride with (+)-2-aminobutanol, or reduce 2-aminobutanol and glyoxal with sodium borohydride. (*MI 424).
Ethylene and chlorine react to form ethylene dichloride. 2-aminobutanol is obtainable by reduction or catalytic hydrogenation of 2-nitro-butanol (Merck Index), and nitrobutanol by nitration of butanol with nitric acid. Note the "(+)"; there are three isomers, and what you get is a mixture. The (+) isomer is the most active, and all are equally toxic (**Eagleson 383). **Remington (1663) says to resolve it "via its tartrate" and then condense with 1,2-dichloroethane (ethylene dichloride) in a dehydrochlorinating environment. Another route, from nitropropane and formaldehyde, is given in Sriram (491).
For glyoxal, oxidize acetaldehyde with nitric acid or hydrolyze dichlorodioxane (*MI 502). For sodium borohydride (a very useful reducing agent), heat methyl borate and sodium hydride (MI 955). For trimethyl borate, react boric acid with methanol (*CCD 896), and sodium hydride, react sodium with hydrogen (*CCD 802).
With two synthetic routes available, ethambutol might be available in R&D quantities as early as 1634, although later is more likely.
Pyrazinimide. Heterocyclic compound made by ammonolysis of methyl pyrazinoate, derived in undisclosed manner from quinoxaline (*MI 888). Unfortunately, this isn't a coal tar compound. The Gutknecht pyrazine synthesis is one of the organic name reactions generically described in the Merck Index 8th ed, p 1173, so that offers a clue as to a synthetic strategy. Also, *Eagleson 317 says that quinoxaline is synthesized from 1,2-dicarbonyl (i.e., glyoxal) and o-phenylenediamine.
A synthesis is set forth in Vardanyan (528), which is not available in Grantville. The first step is making quinoxaline per *Eagleson and then we oxidize with potassium permanganate, remove one carboxylic acid group with a radical initiator, esterify the other, and then ammonolyze. Even if we had Vardanyan to consult, the tricky part is coming up with the radical initiator.
**Remington advises preparation by "thermal decarboxylation of 2,3-pyrazinedicarboxylic acid to form the monocarboxylic acid, which is esterified with methanol and then subjected to controlled ammonolysis." (1663) This suggests that perhaps heat will do in place of the radical initiator; Sriram (490) implies that's correct! So, if we have Eagleson and Remington, we can rough out the synthesis, and we might have some product by 1636.
Thicetazone. This is a chemical of moderate complexity, a disubstituted benzene. Treat para-acetamidobenzaldehyde (I) with thiosemicarbazide (II) in alcohol (*MI 1036).
I) Para-acetamidobenzaldehyde: There's no derivation in Grantville Literature.
 
You can't just combine acetamide with benzaldehyde, you will get benzylidene-diacetamide (Watts 4). I have two plans to propose.
  Plan A. First, we make p-acetamidotoluene. We start with toluene (methylbenzene), a coal tar component, and react it with nitric acid in presence of sulfuric acid to make p-nitrotoluene. (*M&B777). We reduce this with iron and hydrochloric acid to p-aminotoluene; reduction of aromatic nitros to amines is standard. (*M&B 728ff). We then acetylate the amine with acetyl chloride (*M&B 751). This shouldn't affect the ring since iron chloride is needed for Friedel-Craft acylation (*M&B 342). Actually, I know that this all works (**Johnson 423) but I figured it out before I looked it up! Acetyl chloride is made by reacting acetic acid (vinegar) with any of SOCl2 (thionyl chloride), PCl3, and PCl5; for availability of these chlorinating agents see Cooper, Industrial Alchemy, part 2 (Grantville Gazette 25).
Next, I take the p-acetamidotoluene and add chlorine and heat, hopefully converting the methyl (-CH3) group to -CHCl2, and then hydrolyze with water at 100oC to get the formyl (-CHO) of benzaldehyde. The -CH3 to -CHO conversion works for toluene (*M&B 619) and I think it would work for p-acetamidotoluene, too.
Plan B. First, we make acetanilide (phenylacetamide). This was once used as an analgesic; the body metabolizes it into acetaminophen (TylenolR). It's derivable as follows: (coal tar -> nitrobenzene -> aminobenzene (aniline) -> acetanilide, the last step requiring acetyl chloride (*MI 5) or acetic anhydride (*M&B 742). Acetanilide is already, implictly, in canon, because it's an intermediate in the standard (undergraduate lab) synthesis of the antibiotic sulfanilamide.
Now, here's the trick. We use the "Duff Reaction" (*MI 1160), in which an aromatic amine is formylated at the para position by hexamethylenetetramine (hexamine, an oligomer of formaldehyde and ammonia) in the presence of an acidic catalyst. While MI assumes that the aromatic amine is a dialkylamine, I am guardedly hopeful that acetanilide (a monoacylamine) will react properly.
Does hexamine sound familiar? Dr. Phil made it back in 1633. (Offord and Boatright, "Dr. Phil's Amazing Essence of Fire Tablets," Grantville Gazette 7.) The preferred acid used to be boric or acetic acid (Ahluwalia 315); it's now trifluoracetic acid if yields of the para product are low. (**March 490).
II) Thiosemicarbazide. Made from potassium thiocyanate and hydrazine (*CCD 868). The "thiocyanate" is made by reacting sulfur with alkali cyanide (*C&W 301).
I think that we are looking at first availability in 1634-5.
Para-aminosalicylic acid. Heat meta-aminophenol with ammonium carbonate or potassium bicarbonate under pressure (*MI 62, *CCD 48).
The former may be obtained by reduction of meta-nitrophenol (*MI 89); I would reduce with iron and dilute hydrochloric acid (*M&B 725). To make m-nitrophenol, it's standard to boil diazotized meta-nitroaniline with sulfuric acid and water (*CCD 624; *MI 741, **Eagleson 700); treating phenol with nitric acid won't work as you get the para- and ortho isomers. Derivatizing nitrobenzene at the meta position is difficult because nitrobenzene is about 100,000 times less reactive than benzene.
You can make meta-nitroaniline from meta-nitrobenzoic acid (*MI 736). Or from aniline, by acetylation, nitration, and then removal of the acetyl group by hydrolysis. (*CCD 619). Note that the reagents aren't spelled out. Diazotization (*M&B 773) is standard in dyemaking and Stoner has certainly introduced it by 1634.
An alternative route to meta-aminophenol is "by reaction of alkali hydroxides with 3-aminobenzene sulfonic acid or from resorcinol and ammonia in the presence of catalysts". (**Eagelson 62). If we have Eagleson to consult, then we might have PASA by 1635.
  Streptomycin. This was isolated in 1943 from a strain of Streptomyces griseus, a microbial fungus found is soil. Re-isolating it in the new universe is essentially a matter of chance; and the more samples, from diverse sources, are screened for the presence of antibiotic-producing fungi, the more likely it is that we will find one that produces streptomycin.
To give you an idea of what the odds are like, in 1946 Waksman noted that "the production of streptomycin . . . is characteristic of only a few strains of S. griseus," and that in a recent screen of 40 griseus cultures, none produced streptomycin and only one produced an interesting antibiotic.
While the chemical structure is known (Merck Index), devising a synthesis will likely be extremely difficult. It's an aminoglycoside, which is a chemical class several orders of magnitude more complex than anything reported to have been synthesized in canon. It has three rings, each heavily substituted. The first total synthesis of streptomycin was achieved in 1974 by Umezawa. It is unlikely that the chemical synthesis is described in Grantville Literature.
Conclusion
In medieval and even premodern times, it was believed that the "royal touch" could cure the skin disease scrofula, a swelling of the lymph nodes caused by tuberculosis. On one Easter Sunday, Louis XIV touched 1600 sufferers (White). But the chemistry of Grantville offers a surer solution to the "white plague."
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Hydrogen: The Gas of Levity
Written by Iver P. Cooper
 


Hydrogen was probably made by Paracelsus in the sixteenth century, and was described by Johann Baptista van Helmont in 1625. It's not only the gas with the greatest intrinsic lifting power (once called "levity"), hence very important for airship development, it's also an extremely important industrial chemical.
Before the twentieth century, the principal uses of hydrogen were in ballooning and in the oxyhydrogen torch. Later, it was used to hydrogenate and reduce other chemicals. Hydrogenation of oils was introduced in 1897–1913, and the Haber-Bosch process for manufacture of ammonia from nitrogen and hydrogen in 1913. Water gas (a hydrogen-carbon monoxide mixture) was used to make methanol in 1922 and hydrocarbons (Fischer-Tropsch process) in 1935.
Hence, there will be many parties interested in finding ways to produce it cheaply, in acceptable purity, on a large scale.
The impurities will vary depending on the nature of the production process, but they typically include carbon monoxide and dioxide, nitrogen, oxygen, water vapor, hydrogen sulfide, carbon disulfide, arsine, phosphine, silane and methane. (Ellis 598). These impurities reduce lift (1% air reduces lift by 1%) and some of them attack the gas cell envelope (Greenwood 234).
Under a pressure of one atmosphere, at a temperature of 20oC (68oF), one pound of hydrogen gas will occupy 191.26 cubic feet (so 1000 cubic feet is 5.23 pounds), and one kilogram will occupy 11.94 cubic meters (one cubic meter is 35.2 cubic feet). A 10oC increase in temperature will cause it to expand by 3.4%, and the corresponding temperature drop will contract it by the same percentage.
It's interesting to survey which methods of manufacturing hydrogen are mentioned in known or likely Grantville literature:

McGHEST: McGraw-Hill Encyclopedia of Science and Technology
CCD: Condensed Chemical Dictionary
MI: Merck Index
C&W: Cotton & Wilkinson, Advanced Inorganic Chemistry
EB11: Encyclopedia Britannica, 11th edition (19110
EBCD: Britannica 2002 Standard Edition CDROM, based on the Encyclopedia Britannica, 15th ed. (1998).
The provided information is minimal; details will need to be worked out. And Grantville literature definitely doesn't even list all of the methods that have been used since the nineteenth century; it's possible that some of the overlooked ones will be rediscovered.
Offord, "A Trans-Atlantic Airship, Hurrah" (Grantville Gazette 36) discussed three of these methods: "electrolysis of water, the action of acid on metal, and . . . forcing steam over red hot iron." He rejected electrolysis as requiring too much energy and acid-metal as not producing hydrogen as fast as steam-iron.
In canon, Kevin and Karen Evans, "No Ship for Tranquebar, Part Three" (Grantville Gazette 29) says that the Royal Anne carries a portable hydrogen production system that can be used in Tranquebar to refill the gas cells. This system involves "spraying water on red-hot iron," i.e. flash steam. The Grantville balloonist, Marlon Pridmore, mistakenly believes that this apparatus was used in the American Civil War. While John Wise attempted to use it in 1861, it "proved to be too cumbersome and expensive for practical use." (Haydon 7). Instead, the Union adopted the acid-iron reaction. (Tunis, Crouch). However, steam-iron apparatus was used briefly during the 1790s, and it proved to be a suitable technology for large-scale, stationary hydrogen plants.
While the steam-iron reaction is certainly a plausible basis for a hydrogen generator, I believe that it would be productive to consider the alternatives. I break these down into those for field use and those for large-scale production; note that the steam-iron process is considered in the second category, consistent with early-twentieth century practice.
Pay attention to the gas production rates; airships are big and it takes a long time to fill them. If an airship is 1,000,000 cubic feet (half the size of the Royal Anne in A Ship for Tranquebar), then at 1,000 cubic feet/hour, it would take 1,000 hours of nonstop operation. Just to complicate matters, that assumes no losses; Wilcox says that production must be at least 50% in excess of the airship capacity.
Field Production of Hydrogen
In the first attempt to deploy a balloon during the American Civil War, James Allen had his balloon inflated with city gas in Washington and then transported the inflated balloon by wagon. However, this was really not practical. One of Allen's balloons was, while wagon-tethered, blown by a gust of wind into a telegraph pole, and later John Wise had an inflated balloon caught by roadside trees. (Fanton).
The airships of the 1632 universe are likely to be far larger than these nineteenth century military balloons, and thus even less amenable to being transported by road in inflated form. Hence, the hydrogen must be either made at, or brought to, their launch site.
All of the methods described in this section have been used in the field. They are portable (they produce a considerable amount of hydrogen relative to the weight of the reactants other than water), but expensive to operate. In the late-nineteenth and early-twentieth century, armies used them only for operations remote from railroad support, as otherwise it was easier to use compressed hydrogen shipped from stationary plants. (AGLJ).
The following table compares them from a reactant portability standpoint:

(1) Greenwood 234 @20oC; (2) Teel (various) (@40oF.
The underlying logic of the above table is that water is probably available locally and hence needn't be transported. The table unfortunately doesn't include the weight of the apparatus itself. The apparatus would be conveyed by wagon, truck, rail car or ship. It also doesn't include the weight of fuel if heat must be supplied, e.g., to make steam.
Note that hydrogen produces about 72 pounds/1000 cubic feet of lift, so carrying the reactants around so you can make more hydrogen at your destination, to refill the airship, is a losing proposition unless you are using hydrolith or Maricheau-Beaupre processes.
Steam-iron is not on Greenwood's list of portable processes, despite its use in the Napoleonic Wars (see below), but by my calculations, you would need 97 pounds of iron. Of course, if there's no fuel available locally, that will have to be brought, too.
  Acid (vitriol; wet) process. This was the first process used to manufacture hydrogen for ballooning. In essence, a hydrogen-containing acid is reacted with a metal. Usually, the acid is sulfuric acid and the metal is iron. The reaction was described by Turquet de Mayerne in 1650, but it may well have been known pre-RoF—supposedly Paracelsus knew of it (Rand 34).
Formally speaking, the reaction (with stoichiometric quantities indicated in parentheses) is:
H2SO4 (98 grams) + Fe (56 grams) -> H2 (2 grams) + FeSO4 (152 grams).
(Note that if you keep the ratios the same, you may change the units to kilograms or pounds or tons.)
Unfortunately, the method only produces 2 grams of hydrogen for every 154 grams of reactants. And please note that the above assumes pure reactants, and in even the mid-eighteenth century, the sulfuric acid was only 35–40% pure. (Wikipedia/Sulfuric Acid). It can only be purified by simple distillation to 78%.
The metal-acid reaction is also cumbersome and dangerous for military-expedient field production, because of the acid that must be carted around. On April 11, 1862, the single line tethering General Porter's balloon broke, having been damaged by an acid spill, resulting in an unplanned free ballooning experience (Crouch 375). In 1830, on the brig Vittoria, the balloonist's "carboys of sulfuric acid were accidentally broken by the rolling of the ship, and caused a fire that resulted in damage amounting to some 80,000 francs." (Haydon 17). During the Spanish-American War, it was reported that if the acid were kept in glass carboys, the stoppers were often knocked out or the necks of the carboys broken during transport over rough roads. Lead-lined iron cylinders proved more convenient, but then the lining had to be perfect, to avoid acid leakage. (Maxfield).
The transport safety issue could be addressed by producing the sulfuric acid at the launch site by the seventeenth-century Glauber process. That is, you use saltpeter and steam to convert sulfur to sulfuric acid. This can be done in glass or lead-lined chambers. Of course, you then have to cart sulfur, saltpeter, the reaction chamber, and fuel for the boiler.
Alternatively, you can use the original Philips 1831 version of the contact process. This needs just sulfur, a platinum catalyst, and heat, not saltpeter, so it's more portable. For availability of platinum, see my prior chemical and mineralogical articles. Note that platinum catalysis is poisoned by arsenic impurities in the sulfur.
There are other problems with hydrogen production from the metal-sulfuric acid reaction. Iron is likely to contain sulfur, which reacts to form hydrogen sulfide. Depending on the carbon, phosphorus, sulfur, arsenic and silicon content, it may form significant amounts of methane, phosphine, hydrogen sulfide, arsine and silane. (Teed 41, Molinari 133).
Zinc (an iron substitute) is perhaps less liable to contribute significant impurities, but it and sulfuric acid may both contain arsenic, which will form arsine. (Englehardt 124; Greenwood 230; Teed 42). All of the cited impurities necessitate purification treatments; note that acids will attack the envelope. At a minimum, you will want to pass the gas through water.
While more zinc than iron is required (the weight ratio of metal to acid must be 0.66:1 rather than 0.57:1), and in the seventeenth century zinc would be the more expensive metal. In the early-twentieth century the byproduct zinc sulfate was of greater commercial value than iron sulfate. (Teel 42). Iron sulfate may be used in manufacturing other iron compounds and iron gall ink, as a mordant, and as a developer in the collodion process. Zinc sulfate may be used to remedy zinc deficiency in soil, to coagulate viscose rayon into fibers, in the manufacture of lithopone, in zinc plating, and as a mordant, preservative, and corrosion inhibitor.
Also, zinc is higher on the reactivity series, and hence hydrogen production is likely to be faster. (And still more reactive metals, such as aluminum, will react even with water, and the acid can be dispensed with—see below.)
Still, the iron-acid reaction appears to have been respectably rapid in practice. On April 5, 1862, Lowe arrived at the lines shortly after noon and ascended at 5:20 (Crouch 375). So, in five hours, he inflated a balloon, and the smallest of his balloons was 15,000 cubic feet. (358).
As the reaction progresses, the metal is covered with the sulfate, protecting it from further reaction. In the nineteenth century, mechanical and hydraulic devices were devised to scrape or wash off this coating. (Molinari 133).
The vitriol process was first used for ballooning by Jacques Charles in 1783; he reacted 1100 pounds of iron filings with 550 pounds of acid. It took three days and nights to produce enough hydrogen to fill a balloon with a capacity of less than 1400 cubic feet. (Sander). Note that Charles used too much iron and not enough acid, a mistake that someone with modern high school chemistry wouldn't make. It's possible that he had problems exposing all of the iron to the acid.
In 1785, Aime Argand produced hydrogen for the Blanchard-Jeffries crossing of the English Channel. Jeffries paid 100 guineas for materials, most of which was "spent on the most expensive item, the acid." Argand's work area was about 100 feet in diameter. He placed fifty pounds of "parings of iron plates" and one hundred pounds of "cast iron trimmings" in the bottom of each of twenty-six 54-gallon half-barrels, and added hundred pounds of sulfuric acid to each vessel. That implies use of 3,900 pounds of iron and 2,600 pounds of sulfuric acid to produce. the required 9,000 cubic feet of hydrogen. The half-barrels were capped with an upended tub with a central pipe; hydrogen rose through this pipe into a leather hose, which conveyed it to a larger barrel for "purification and cooling before transfer to the balloon." Occasionally, the half-barrel was opened and the iron stirred around with an iron rod, to expose fresh surface. (Crouch 81).
The acid process was also used by Union balloonists during the American Civil War. Thaddeus Lowe designed the army's portable gas generators. The generator was a strongly braced wooden box 11 feet long, 5 feet high, and 3 feet wide, which meant that it was able to fit in a standard wagon body. There was a manhole on top and a rear door. It was acid-proofed inside, with shelves to hold 3,300 pounds of iron filings, submerged in three feet of water. Sulfuric acid was introduced through a rooftop copper funnel, and the produced gas rose through a six-inch hose. This hose was connected to the cooler box, which was five feet long and has a smaller box inverted inside. The cooler box was partially filled with water; the gas entered the cooler box underwater and bubbled up, around cooling baffles, eventually escaping into a second hose. This conducted the gas to the purifier box, which was similarly constructed, but contained a limewater solution. (That would absorb carbon dioxide.) A third, twelve-inch hose ran from the purifier box to the balloon. (Crouch, 358; Tunis 88–89).
A British observer reported in 1862 that the iron was inexpensive since "any old iron" would do, and that the sulfuric acid "in large quantities is cheap, and with proper precautions, very easy to carry." (Templer 174).
The acid-iron process was used to fill the giant (118 feet diameter, 882,900 cubic feet) captive balloon erected by Giffard for the 1878 Paris Exhibition; 190 tons acid and 80 tons iron were consumed. (Baden-Powell 741).
In 1883, if 250 pounds of iron were used to make 1,000 cubic feet of gas, the cost of production was 1£ 5s per 1,000 cubic feet. A good portable apparatus filled a 6,000 cubic foot balloon in four hours. (Powell).
  In the Andree North Pole expedition of 1893, zinc was used; the costs in kroner were estimated to be 1950 for the apparatus (producing 5300 cubic feet/hour), 3,000 for the raw materials (zinc and sulfuric acid, in 20% excess), and 1600 for the technical expert's salary. However, the expert decided to use wrought iron instead of zinc. (Capelloti 149). Nonetheless, the 1896 British manual of military ballooning favored zinc. (Taylor 169). In the 1632 universe, zinc is a rather rare commodity, and so our aeronauts will almost certainly use iron.
The acid process was again used by the 1907 Wellman expedition. My source mentions a number of interesting points, including that perfume is added to the hydrogen stream (by passage through sponges filled with muronine) so leaks are readily detectable, and the gas is piped through coke (to dry it), caustic soda (to remove residual acid), potassium permanganate (to remove arsine, stibine and phosphine?) and calcium of lime (to remove carbon dioxide?). (Capelloti 152ff).
Nonetheless, even in the early-twentieth century, the acid process was considered too expensive for large-scale industrial production, unless the hydrogen was simply a byproduct of producing a salable metallic salt. (Ellis 515). For example, in 1904, figuring zinc at 9.75 cents/kg and sulfuric acid at 1.75, 1 kg zinc and 2 kg acid would theoretically produce 32 grams (about 360 liters) hydrogen for 12.25 cents. Taking into account that the metal-acid reaction is usually incomplete, the electrolytic method (see Large Scale Production below) could produce the same volume with 800 ampere-hours (2 kwh @ 2.5V), with a then cost of power of 0.5 cents (hydroelectric) or 2.5 cents (coal/steam)(Englehardt 125). Ellis (518) adds that "the operating cost of an electrolytic plant [in 1917] is one-fifth that of a zinc-acid plant and there are no acid-eaten hydrogen pipes or freeze-ups in winter."
Base-metal process. This is alluded to by EB11/Hydrogen, which recommends reacting sodium or potassium hydroxide with zinc or aluminum, or zinc with an ammonium salt other than nitrate. The zinc-sodium hydroxide reaction produces hydrogen of high purity, but it has arsine (from the zinc) and caustic soda impurities.
Teel (44) says that the reaction of zinc with magnesium hydroxide has been used for ballooning.
In the Russo-Japanese War, the Russians reacted 30% caustic soda with aluminum scrap. They transported twenty-four generators and six coolers (the reaction generated a lot of heat) with the aid of fifteen horses, and this setup was sufficient to fill a 400 cubic meter balloon in thirty minutes. (Molinari 134).
Base-Carbon. A base like caustic soda may be reacted with coal to produce hydrogen:
4NaOH + C -> Na2CO3 + Na2O + 2H2.
The coal may generate methane, arsine or hydrogen sulfide impurities. (Teel 60).
****
Alkali (Alkaline) Metal-Water. The most common reaction is
2Na (46 g) +H2O (18 g)->2NaOH (62 g) +H2 (2g).
The reaction of water with sodium is much more vigorous than that with iron; the water need not be provided in the form of steam. In fact, the reaction had to be slowed down, for example, by supplying the water as a fine spray, or incorporating the sodium into a briquette with an inert binder. (Taylor 127).
Since water would be available in the field, only the sodium, a light metal, had to be transported. The catch was that metallic sodium was expensive—5s/pound in 1883, so 1,000 cubic feet of hydrogen would cost 22£. (Powell). Also, sodium was dangerous to transport, because of its reactivity with water.
Other alkali metals, such as lithium, could be used in placed of sodium; 22.5 pounds of lithium hydride, reacted with equivalent water, would produce 1,000 cubic feet hydrogen. (Roth 30). They are, if anything, more expensive than sodium so these are strictly laboratory methods.
The same is true of the alkaline earth metals, of which magnesium will probably be the cheapest.
Aluminum amalgam-water. If a small amount of mercury (or mercuric salt) is added to aluminum powder, to make an amalgam, the latter will react with water to form aluminum oxide, hydrogen, and pure mercury. The latter may be reused to make more amalgam. One pound of aluminum yielded 20.5 cubic feet hydrogen. (Taylor 129).
This procedure was practical in the early-twentieth century, thanks to the Hall-Heroult electrolytic process for making aluminum.
The Mauricheau Beaupre "activated aluminum" variant involves adding water to a mixture of fine aluminum filings, mercuric chloride, and mercuric cyanide. One kilogram solid mixture, so reacted, yields 1.3 cubic meters in about two hours. The apparatus required is minimal. (Ellis 525). The aluminum must not contain copper (Teel 70).
Hydrolith Process. This was another field expedient, exploiting the reaction
CaH2 (42 grams) +2H2O (36 g) -> Ca(OH)2 (56 g) +2H2 (4 g).
So only 55 pounds of calcium hydride is needed to obtain 1,000 cubic feet hydrogen. The calcium hydride would be made at base, from a calcium salt (oxide, chloride) and hydrogen in presence of a reducing agent (sodium, magnesium).
The French used this system in the early-twentieth century; the calcium hydride was carried on latticed trays, immersed in water; the hydrogen rose up. This gas was contaminated with water vapor, which was removed by passing it over dry calcium hydride. (Taylor 128). You also need to remove ammonia, and heat evolution can be a problem. A typical six generator wagon produces 15,000 cubic feet/hour. (Greenwood 229).
A related, speculative process uses lithium hydride:
LiH2 (9 grams) +4H2O (72g) -> 4 LiOH (75g)+ 3H2 (6g).
Note the enormous yield of hydrogen relative to the amount of lithium hydride. This would be great for the field. The ratio is good enough so it's feasible (from a weight, not necessarily a safety standpoint) to bring the lithium hydride on board for use at a destination to make more hydrogen. It has even been suggested that the reaction could be used to produce hydrogen while in flight, reacting the hydride with water ballast (warning: this can be a violent reaction!), and then dropping the lithium hydroxide. (Teel 67). But the cost of lithium hydride, which is made by reacting lithium metal with hydrogen; is prohibitive (even 1992 price was $72/kg—Kirk-Othmer).
Silicol Process. The basic reaction was
2NaOH+Si+H2O->NaSiO2+2H2.
It was first proposed in 1909, and became a popular military field expedient, especially on ships. Not only were the ingredients quite safe to transport, the produced hydrogen was of "very high purity." (Taylor 143).
Initially, commercially pure silicon was used, but this was replaced by the cheaper ferrosilicon, which was used for deoxidizing steel and introducing silicon into alloys. Ferrosilicon may be made by reducing sand (silica) with coke in the presence of iron. The ferrosilicon typically contains small amounts of phosphine, arsine, and hydrogen sulfide. (Greenwood 227), as well as air. (Teel 45). The silicon content has to be over 80% for reasonable effectiveness, and particle size affects the production rate. (Teel 50). The caustic soda must be neither too dilute nor too strong. (Teel 52).
In addition, there is an explosion hazard. The ferrosilicon dissolves only slowly in cold solution, and thus can accumulate. But the reaction produces heat, and as the solution gets hotter, the accumulated ferrosilicon is attacked, leading to rapid evolution of hydrogen. (Teel 57).
A transportable plant can produce 60–120 cubic meters/hour, whereas stationary plants of up to 300 capacity have been constructed. (Ellis 523) [The typical portable plant was mounted on a three ton truck and produced 2,500 cubic feet/hour; the largest portable apparatus produced 14,000 cubic feet/hour. The reaction has also been used for stationary production at up to 50,000 cubic feet/hour. (Greenwood 226).
For the 1929 British R100 airship, "249 tons of caustic soda and 183 tons of ferro-silicon produced 8,610,705 cu.ft of hydrogen (20.3 tons) and 929 tons of sludge [sodium silicate]." (Wilcox). The R100 had a gas capacity of about 5,000,000 cubic feet, so the gas produced was substantially in excess of the capacity. Wilcox's information about production rate is somewhat contradictory. He says that the plant could produce 60,000 cubic feet/hour, but that the highest daily production was 500,000 cubic feet. Also, that it took ten days to fill fourteen of the R100's fifteen gas bags.
An alternative reaction that can use the same apparatus exploits the reaction of aluminum with sodium hydroxide, and was used by the Russians in the Russo-Japanese War. (Taylor 145–6). It can produce 10 cubic meters/hour. (Ellis 523).
Hydrogenite process. This starts with a compressed block of a mixture ("hydrogenite") of silicon, caustic soda, and soda lime, kept in an air-tight container. To use, the container is placed in a water jacket, a match or a red hot wire is applied to a small hole in the lid. The silicon is oxidized to silica, a heat-releasing action. This heat makes possible the reaction
Si+Ca(OH)2+2NaOH->Na2SiO3+CaO+2H2.
The heat turns the water to steam and eventually this is permitted to enter the generator, increasing yield by a reaction of the silicol type.
While it requires that 50% more material be provided than for the silicol process, much less water is needed, which would be advantage for desert use. (Taylor 168). A production rate of 150 cubic meters/hour is possible(Ellis 521ff). The portable wagon-based apparatus of the French army, featuring six generators grouped around a central washer, produced 5000 cubic feet/hour. (Greenwood 228).
****
Another "dry" method (by Majert and Richter) involves heating a mixture of zinc dust and slaked lime to redness, but the Prussian army deemed it too slow (it took 2–3 hours to fill a balloon). (AGLJ).
Large-Scale Production
Some processes are best suited to production of hydrogen on a large scale and at a low cost. Unless the airship hangar happens to be near the manufacturing plant, the gas will have to be compressed and shipped in containers (which must be returned empty), which increases the cost.
Steam-Carbon. First, water gas (a mixture of carbon monoxide and hydrogen) is produced by reacting red-hot coke or coal with steam at 800 or 1000oC (2002McGHEST):
H2O (18 grams) + C (12 grams) -> H2 (2 grams) + CO (28 grams).
Just making steam, by itself, consumes fuel. According to EB11/Railways, the faster you burn coal, the lower the efficiency. With Indiana block coal (13000 BTU/lb):

Those are for a 1900 locomotive boiler. and a stationary plant might have a higher efficiency. Additional coal would need to be burnt to superheat the steam to the required temperature. The increase in coal consumption to achieve 100oC superheat is 5.5%, for 150, 8.3%, and for 200, 11%. (Stovel 1475). (Superheated steam is more efficient than ordinary steam, however, in terms of the heat content of the steam relative to that of the coal burnt to produce it. (Babcock 137ff).
With the Baldwin experimental locomotive 60,000 (1926), designed for high efficiency, evaporation declined from 10 to 6.5 pounds water per pound of dry coal, as firing rate increased from 30 to 150 lb/ft2 grate/hr. and superheat increased from 180oF to 257oF. (Pennsylvania RR, Fig. 19).
If you burn carbon in air, the hydrogen will be contaminated with nitrogen from the air. This can be avoided by burning pure oxygen into carbon monoxide, but then you must provide the oxygen somehow.
The process can be operated on a mostly continuous basis; occasionally clinker must be removed. (Teel 81). Water gas has impurities, such as hydrogen sulfide and ash (84).
Water gas in turn can undergo this shift reaction, discovered by Felice Fontana in 1780:
CO (28 grams) + H2O (18 grams) -> CO2 (44 grams) + H2 (2 grams)
Since exposure to CO (carbon monoxide) is dangerous, naturally there was interest in conducting the steam-carbon reaction in such a manner as to minimize its formation, i.e., to obtain the mixture of carbon dioxide and hydrogen:
2H2O + C -> CO2 + 2H2.
Gillard found that this could be accomplished by use of an excess of steam. The carbon dioxide can be removed on a batch basis (see below), but unfortunately it proved "very difficult to carry this out in practice on a large scale. . . ." (Sander).
BAMAG worked at a low temperature (at which the reaction equilibrium is favorable), but with catalysts (typically nickel) to speed up the reaction. This results in what is reportedly the cheapest method of producing hydrogen (1 shilling/9 pence per 1000 cubic feet), but unfortunately the product contained 4% nitrogen, a serious disadvantage for aeronautical use. (Greenwood 162). 2002McGHEST suggests a reaction at 350oC over an iron oxide catalyst.
Griesheim-Elektron instead disturbed the water gas equilibrium by "absorbing" the carbon dioxide with lime or other alkali. Cost of production (1912) was 2s/2s.5p–2s/9p per 1000 cubic feet for a moderate size plant. While the process can be carried out at a lower temperature than the steam-iron process below, reducing maintenance costs, "the handling of the large amounts of lime presents some difficulty." (Greenwood 167ff).
Of course, we can eschew the shift reaction, and remove the carbon monoxide with an "absorbing agent" or by liquefaction. EB11/Carbon notes that it is "rapidly absorbed by an ammoniacal or acid (hydrochloric acid) solution of cuprous chloride," but the resulting hydrogen is only 80% pure. (Sander) Later, Frank and Caro thought of employing heated calcium carbide. This conveniently "absorbed" not only carbon monoxide, but also carbon dioxide and nitrogen, and in the process produces graphite and calcium cyanamide. (Sander; Elis 597).
Liquefaction (Linde-Frank-Caro method) at -200oC works well, but small-scale plant costs are high (Ellis 460) and concerns have been expressed about the dangers of working with compressed carbon monoxide (595). In 1912, a plant producing 3500 cubic feet hydrogen/hour cost about 13,000 pounds, and had a cost of hydrogen production of 3 to 4 shillings per 1000 cubic feet. (Greenwood 174).
A little more explanation of liquefaction may come in handy. A gas can only be liquefied if cooled below its critical temperature; at that temperature, it must be compressed to the critical pressure; at lower temperatures, lesser pressures are needed for condensation.

(Teel 114ff).
It can be seen that cooling water gas to -200oC (usually by surrounding it with liquid nitrogen boiling under reduced pressure) permits separation at normal pressure. Or one may use a more moderate cooling and greater-than-atmospheric pressure. The liquefied carbon monoxide is used to pre-chill the incoming water gas, and then is burnt as a fuel. (Teel 119).
Steam-iron (dry) process. Lavoisier was the first to show (1783) that hydrogen could be produced in an acid-free reaction, by reacting iron with steam. And Argand recognized that the yield would be higher than with the acid process. (Clow 159).
There are really two different steam-iron processes, the single step non-regenerative one for field use, in which iron is consumed, and the two-step cyclic one, in which iron oxide is reduced with water gas to iron, and then the iron is reoxidized to iron oxide with steam, for large plants. The former has the simplified equation
Fe ( 56 grams) + H2O (18) -> H2 (2) + FeO (72)
Steam-iron generators were used by the world's first air force, the 1794 Compagnie d'Aérostiers, as this process was safer, cheaper, and most important, because the sulfuric acid was needed for gunpowder manufacture. (Boyne 378; Langins 536).
In autumn 1793 Coutelle placed iron scrap into a three foot long, one foot diameter cast iron reactor pipe, which in turn was placed inside a furnace. Water was introduced into the pipe, and turned to steam (Langins 537). There's gas flow rate data for six experiments: 0.32–1.114 (0.544 average) m3/hr. Water flow rates were in the 22–58 g/min range. (539). In one experiment, in the course of four days and three nights, 23.83 cubic meters hydrogen was produced. (538). That corresponds to about 40% yield.
The scale of these experiments was almost 150 times that of    in the 1780s, and a scale-up problem was encountered: carbon dioxide. The wrought iron musket barrel used in the laboratory experiments was essentially free of carbon, but Coutelle's cast iron pipes were up to 4.5% carbon. The carbon dioxide would reduce the buoyancy of the gas; the density of the produced gas ranged from one-half to one-sixth that of air; pure hydrogen would be about one-fourteenth. The problem was addressed by bubbling the gas through lime water, but even then the gas was on the heavy side (possible explanations include failure to change the limewater frequently enough; use of too high a gas flow rate; or failure to first remove dissolved air. (549).
In March 1794, the technology was taken to a new level; each of seven reactor pipes, eight feet long, one foot in diameter, and one inch thick, were stuffed with 540 pounds iron. (This was essentially the system taken into the "field," see Hoffmann 24). Note that each pipe, so loaded, weighed a ton. At this new scale, a problem that had been minor before became more significant: if the reactor pipes were heated too vigorously; they cracked or melted (cast iron melts at 1050 oC). (543). Sometimes the heating was uneven, with some pipes softening and others not heated enough (546). It didn't help that the pyrometers in use were poorly calibrated, and the pipes were poor in quality; locally produced pipes were even permeable to water! (547). There were also problems with the cement used to seal the reactor pipe to the exterior tubing; it cracked and thus gas was lost. (546, 550).
These French steam-iron generators are best viewed as "relocatable" rather than truly portable field equipment. After the 1793 experiments, it was envisioned that a balloon could be filled five or six days after the arrival of the generator equipment at the launch site. (Langins 542). In actual practice, the furnace, with a twenty-foot tall chimney, took twelve days to build (16,000 bricks were needed, and local bricks weren't necessarily refractory enough). (546). In contrast, the American Civil War generators were up and running within a matter of minutes.
With these main generators, it reportedly took 50 hours to fill a 30 foot diameter (4500 cubic feet) balloon (Delacombe 31) and such production was considered slower than the acid-iron method. (Boyne 378).
However, the French did also have a smaller scale furnace that had a single pipe and could be assembled in an hour. It used as much fuel as the large furnace, but could produce 800 cubic feet in 48 hours using 180 pounds of iron. It was used to "top off" an inflated balloon that had leaked while transported from the main facility to the launch site. (Langins 552).
The French military ballooning company was abolished in 1799, and the steam-iron process didn't return to public notice until 1861. Then, John Wise proposed that the Union adopt a horse-drawn generator wagon with two eighteen-inch cylindrical retorts made from boiler plate, a boiler, and a firebox, the latter generating heat for both steam generation and for heating the solid reactants (a combination of charcoal and iron turnings, so this was really a blend of the steam-carbon and steam-iron methods) in the retorts. (I visualize this as a bit like a locomotive, but with retorts replacing the piston cylinders.) A tender was to carry water, iron turnings, and firewood, again much like a locomotive. He asserted that a 20,000 cubic foot balloon could be inflated in four hours.
Contemporary calculations showed that for a single inflation, the wagon would need to carry 7500 pounds of iron turnings, and twenty-two cubic feet of water (1364 pounds by my calculation). The machinists declared that the generator would weigh more than five tons, and of course the tender would be additional. The estimated cost of the generator was $7,000. The government declined to fund the project. (Haydon 77).
The British experimented with the steam-iron method in 1879. Captain Templer reportedly generated hydrogen at a rate of 1,000 cubic feet/hour (BLE 109). The apparatus weighed 3.5 tons, was carried in three general service wagons, and could generate enough gas for two balloons in twenty-four hours. "But the apparatus did not prove satisfactory." (Baden-Powell 742). Possibly, the British expectations were too high; Templer said that he wanted a production rate of 5,000 cubic feet/hour. By 1885 the British had switched to shipment of compressed hydrogen to the field. (Moedebeck 226).
Insofar as field use in the 1632 universe is concerned, we clearly aren't going to want to go with an installation like that used in the French Revolution. The question is whether a viable system could use a firebox and boiler similar in size and design to that of a nineteenth-century steam locomotive, and then route the steam through reactor tubes to oxidize the iron. (Coutelle in fact considered use of steam engine cylinders as reactor tubes—the steam engine existed in 1794, even though the steam locomotive didn't.) Such a system could at least be transported by rail.
From the equation quoted earlier, it takes nine pounds of water to make one pound of hydrogen, and 5.23 pounds hydrogen occupies 1000 cubic feet (20oC). A pound of coal should evaporate five to ten pounds water (although more coal would be needed to heat the iron and to superheat the steam to the most effective reaction temperature). But it seems to me that the steam-iron process on the locomotive scale should work (although not necessarily better than the acid-iron process).
One thousand cubic feet hydrogen provides about seventy-two pounds of lift. And to produce it, you need one hundred ten pounds of iron. So carrying iron on board an airship for hydrogen production at destination is a losing proposition.
The purity achievable with the early-twentieth century embodiment of the steam-iron process is 98.5–99% (Taylor 172) . The forward reactions are:
2H2O + 2Fe -> 2FeO + 2H2
3H2O + 2Fe -> Fe2O3 + 3H2
4H2O (72 grams) + 3Fe (168) -> Fe3O4 (232) + 4H2 (8)
The reaction products of the simple process do have possible utility; FeO as a black pigment, Fe2O3 as a red pigment and as jeweler's rouge, Fe3O4 as a black pigment and a catalyst in the water gas shift and other reactions. And, of course, all can be smelted to regenerate iron. Which, of course, is one stage of the regenerative process.
Getting the regenerative steam-iron process working properly isn't trivial. The iron-producing reduction with water gas is endothermic and the hydrogen-producing oxidation is exothermic.
It may be possible in a large plant to use waste heat from retorts that are in the steaming step stage to warm retorts that are in the water gas stage. However, that heat isn't enough, by itself. (Taylor 55). Both the carbon monoxide and the hydrogen of water gas are reducing agents, but there are fuel economies in working at lower temperatures, which favor carbon monoxide activity. The catch is that this results in higher levels of carbon and carbon monoxide in the next step. (Greenwood 178)
Temperature has several different effects. Higher temperatures shift the equilibrium point in favor of the reverse reaction, but the reaction is forced forward by continuously removing hydrogen and supplying fresh steam (Greenwood 275). The permeability of the iron to steam and hydrogen is reduced by fritting above 900oC. However, the reaction is very slow below 650oC. (Teel 88).
In the Lane multi-retort system, dry steam is used at a pressure of 60–80 psi without any superheat; the exothermicity of the reaction raises the reaction temperature adequately. In a single retort system, the same pressure is used with partial superheat. (Taylor 51).
Ideally, the "contact mass" of iron is porous (to maximize reactive surface area) yet robust (so it doesn't crumble into dust and create a back-pressure). Also, it is resistant to local overheating, which results in sintering. The choice of iron (spathic ore is best) makes a difference; "before 1917, American producers . . . imported their contact material, mainly from England." (29). Spongy iron-manganese ores will prove to work better than ordinary iron ore. (Ellis 495, 502). It may be possible to catalyze the reaction with copper, lead, vanadium or aluminum. (Ellis 502).
As iron oxide is formed, it shields the remaining iron from the steam. (Teel 87). Hence, for large-scale economical operation, the iron (which was oxidized to iron oxide) is regenerated. (Ellis 485). That means that you may start with iron ore (Fe2O3) instead of iron. About six tons iron ore are needed to produce 3500 cubic feet/hour. (Teel 88). The iron oxide is reduced (probably with water gas), and then you introduce the steam to react with the iron and produce the hydrogen. Then you repeat the cycle. Typically, consumption of water gas is 2.5 cubic feet per cubic feet hydrogen in a multi-retort plant and 3.5 in a single retort one. (Teed 97).
The water gas, in turn, is produced by the steam-coal process discussed earlier. Soft coke consumption is at a rate of about one ton for every 6500–7000 cubic feet hydrogen. (98).
However, the water gas must be purified or the impurities will result in formation of adverse deposits on the contact material or gaseous contaminants (hydrogen sulfide, carbon dioxide, etc.) in the hydrogen. (Ellis 487ff; Roth 25). There is also sulfur in the iron ore (Teel 93), and sulfur compounds are especially problematic. (Greenwood 181). Measures taken to cope with these problems increase the volume of water gas required and also reduce the production rate. (Ellis 487). Even then, the iron eventually loses its activity. (Ellis 499). "An unsuccessful attempt at commercial production . . . was made by Giffard in 1878. The iron rapidly became inactive due to sintering of the material and to chemical reaction with impurities in the reducing gases used." (Taylor 27).
Even in modern embodiments, the initial product contains a large fraction (61%) of steam; that can be condensed out. There will also be carbon monoxide (from the water gas) and nitrogen (presumably from dissolved air in the water used to make the steam). (Brewer 232). These are purified out.
The most common factory implementation of the regenerative steam-iron process is the Lane process; it's relatively economical of fuel but there's more deposition of carbon and (thanks to side-reaction with steam) higher carbon monoxide content. A plant producing 3500 cubic feet/hour might have 36 vertical retorts, each 9 inches diameter and 10 feet high. (Greenwood 178). Despite the recommendations of 2002McGHEST, the typical retort temperature was 650oC, prolonging the useful life of the retorts. They last 12–18 months, and the ore is good for 6. Water gas is consumed at rate of 2–3 volumes per volume hydrogen, and the cost of hydrogen is 3/- to 4/- per 1000 cubic feet, excluding overhead. (182).
High Pressure Water ("Bergius"). The temperatures are lower (200–300oC) but high pressure is used (150 atmospheres) to keep the water liquid as it reacts with iron (Ellis 513) or carbon (Ellis 527ff). Common salt, iron chloride or hydrochloric acid accelerate the former and thallium salts catalyze the latter. Bergius built a prototype that produced high (99.95%) purity hydrogen. Since the hydrogen is already pressurized it can be put into bottles without the need for a separate compressor. (Teel 64). While initial cost and floor space requirements were expected to be low (Greenwood 188ff)—a 10 gallon capacity generator supposedly can produce 1000 cubic feet/hour (Teel 65)—I don't think these reactions were ever practiced commercially. Bergius (1913) claimed that hydrogen could be produced for just 2 cents/cubic meter (Greenwood says 1s/4.5p to 1s/11p per 1000 cubic feet.)
Electrolysis of Water. Water was first electrolyzed into hydrogen and oxygen in 1800. (Cleveland 128). Hydrogen is produced at the cathode and oxygen at the anode:
Cathode (reduction): 2 H2O + 2e- -> H2 + 2OH-
Anode (oxidation): 2 H2O ->O2 + 4 H+ + 4e-
The net reaction is
2H2O (36 grams) + electricity -> 2H2 (4 grams) + O2 (32 grams) .
The reaction requires an electrolyte, so either base (such as potassium or sodium hydroxide) or acid (such as sulfuric acid) is added to the water.
We will want an electrode material that is resistant to attack by the electrolyte, and minimizes the internal resistance. (Ellis 536; Greenwood 195). Acid electrolytes caused continuing corrosion problems and hence alkaline electrolytes became the norm. (Taylor 106). Taylor (105) recommends the combination of a nickel-plated anode and an iron cathode to minimize overvoltage.
The level of oxygen in the hydrogen compartments shouldn't exceed 5.3%, and of hydrogen in the oxygen ones, 5.5%. (Greenwood 202). It's critically important that the cell be designed to prevent the mixing of the hydrogen produced at the cathode with the oxygen produced at the anode, which can result in an explosion. This is usually done with a diaphragm separating the two, although there are alternatives. (Ellis 561, 581; Greenwood 201). Likewise, the produced gases should be monitored to detect inadvertent mixing. (This can occur, for example, if the polarity is reversed—Ellis 585, or by injury to the diaphragm, blockage in the system, or too great current density—Greenwood 202.) . This can be done by sampling the gas and igniting the sample under controlled conditions; they should burn not detonate. (Taylor 73).
From a portability standard, decomposing water with electricity has the advantage that you don't need to transport reactants. As to the weight of the apparatus itself, a Schukert 600 amp electrolyzer holding 50 liters solution and producing 5 m3/24h weighed 220 kg (Englehardt 86). A 110V, 150 amp, 16.5 kw Schmidt system producing 66 m3/24 h weighed 14,000 kg, while a 1.65 kw plant producing one-tenth that weighed 700 kg. (33). Unfortunately, because access to electricity is required, this is not really a method suitable for launch site production. (Batteries are heavy.)
I have gotten mixed signals on the issue of the space requirements for electrolysis. Ells first says that it requires a "relatively large floor space." (570) and then that "for small plants electrolysis has much in its favor." (595; cp. Teel 132). It may depend on the design; Schuckert demands relatively more room (Greenwood 198) while Schmidt is compact (199). Still, there was a portable Schukert generator car weighing in at 2000 kg, used together with a scrubber car of 1700–2100 kg. (Ardery).
The only apparatus for which I have specifics is the Levin generator; 100 will occupy 31 feet by 4.5 feet, and produce 320 cubic feet/hour at 200 amperes. (580). With normal room height, they can be installed in two tiers.
But an electrolytic cell can be very small. With 12.2 watts of solar-based electricity, a modern homemade cell in a 3.5"x5.5"x1.5" plastic container produced 0.399 milliliters/second hydrogen. (Businelli). So the real question is, what is the required cell volume to achieve the desired production rate?
One nice thing about electrochemistry is that you can predict performance. A chemist would expect that 96,500 coulombs (ampere-seconds) of electricity would liberate 1 gram of hydrogen and 8 grams of oxygen, those being the "equivalent weights" (ionic weight/ionic charge). So one ampere-hour produces 0.03731 gram-equivalents, which works out as 0.01482 cubic feet of hydrogen at STP (0oC, 760 mm Hg), 0.00741 cubic feet oxygen. At 20oC we do better; 0.01585 of hydrogen and 0.00792 of oxygen. (Taylor 103). The current supplied is typically 200–600 amperes. So, if the current were 400 amps, production would be 5.93 cubic feet hydrogen and 2.96 cubic feet oxygen per hour. (Ellis 536).
Teed (39) considered electrolysis to be suitable only for production of up to 1000 cubic feet hydrogen/hour.
In theory, the required voltage is 1.23, but because of secondary effects (overvoltage) it will probably be found that 1.7 volts are needed for continuous decomposition of water. (Taylor 104; Ellis 536). However, the diaphragm will tend to increase the resistance of the cell, necessitating a voltage of 2–4 volts. (106). As a result, energy efficiencies are in the 50–60% range. (Engelhardt 18, 20, 31).
The first electrolytic oxygen generator constructed for laboratory purposes was that of D'Arsonval (1885), and the first large scale apparatus was that of Latchinoff (1888). (Taylor 108). The first with significant industrial adoption was probably Schmidt's (1899), which produced 99% pure hydrogen and 97% pure oxygen. (Engelhardt 31).
2002McGHEST says that "although comparatively expensive, the process generates hydrogen of very high purity (over 99.9%). However, I think it's a mistake to count out the electrolytic process. Water, of course, is cheap, so the main expenses are those of providing electricity, and separating out the oxygen.
1890–1910 prices for electricity ran around 0.25 cents/kwh for hydroelectric and 1.25 for coal-fired steam plants. (Engelhardt 17). (Ellis 538 assumes 1 cent/kwh, and 569 quotes prices of 3–4 cents in New York City and 0.5 cents in South Chicago.)
Chances are that the recovered oxygen can be sold, thus defraying at least some of the production costs. In fact, the zeppelin hydrogen produced in 1934–38 was a byproduct of the electrolytic production of oxygen. (Dick 193). in 1904, oxygen sold for $1/m3 and hydrogen for $0.3125. (Engelhardt 40).
Bear in mind that "a normal military balloon requires, in order to be filled in twenty-four hours, a plant of about 200 kilowatts." An airship requires a lot more hydrogen than that.
Still, in 1904, the Italian, French and Swiss armies all relied on electrolytic hydrogen. (123).
In 2004, the average cost of electricity in America was 5 cents/kwh and at that price, with 80% electrolysis efficiency and 90% compression efficiency, the power cost for compressed electrolytic hydrogen was $2.70/kg. (Doty).
The higher the temperature, the less electrical energy is needed. If heat is cheaper than electricity, then higher operating temperatures are desirable. (Kirk-Othmer 13:868).
Electrolysis of Alkali. Historically, the first electrolytic hydrogen was a byproduct of the processing of brine to yield sodium hydroxide (caustic soda):
2Na+ + 2Cl- + 2H2O -> 2NaOH + H2 + Cl2
With 100% current efficiency, each ampere-hour would produce 1.322 grams of chlorine, 1.491 grams of sodium hydroxide and 0.0373 grams of hydrogen." (Actual current efficiencies were 90–98%.) The caustic soda may be used to make soap, and the chlorine bleach, and of course there are other uses, too. (Taylor 120). At 15oC, each ton of salt electrolyzed produces 72320 cubic feet hydrogen. Hydrogen purity is 90–97%. (Greenwood 203). Naturally, you want to prevent intermixing of hydrogen and chlorine after production.
In 1904, this was the method used to produce hydrogen for German army balloons. (Englehardt 123).
Water Thermolysis. The thermal decomposition of water requires temperatures in excess of 2000oK, and of course reactor materials that can tolerate the temperature. (Yurum 24).
Splitting Hydrogen Sulfide. The use of hydrogen sulfide as a source of hydrogen has been proposed, but not commercialized. One possibility is to react it with iodine, producing sulfur and hydrogen iodide, and then decompose the latter. Another is to react it with methane, forming hydrogen and carbon disulfide. (Kirk-Othmer 13: 874). These methods probably do not appear in Grantville literature.
Thermal Decomposition of Hydrocarbons. When exposed to sufficient heat (1200–1300oC for methane, 500oC for acetylene), hydrocarbons dissociate into their component elements. (Ellis 471).
The Rincker-Wolter system is of some interest because they started with oils and tars, and the demand for tar in163x is limited. The required temperature was 1200oC for the hydrogen to be of acceptable purity. In 1912, a plant producing 3500 cubic feet/hour would cost $2575 plus "erecting expenses," and with the oil at 4 cents/gallon, the hydrogen cost would be $1.75/1000 cubic feet. (Ellis 473ff). A semiportable plant with such capacity has been successfully mounted on two railway trucks. Greenwood 193 reports a cost of 550 pounds sterling for the plant and 2s/6p to 4s/0p per 1000 cubic feet.
A variation on this is the Carbonium process; acetylene gas is compressed to two atmospheres and exploded by an electric spark, yielding carbon (deposited as lamp-black) and high purity hydrogen. You need an explosion chamber, and the lamp black is scraped off the walls. If there's a market for the lamp black (one kg per cubic meter of hydrogen), this method can be advantageous. (Ellis 473). The good news about the process is that it was used to supply hydrogen for the zeppelins at Friedrichshafen. The bad news is that the factory was destroyed by an explosion in 1910! Before this slight mishap, the cost of production was 4 shillings per 1000 cubic feet. (Greenwood 192).
Catalytic steam-hydrocarbon reforming. Per McGHEST2002, volatile hydrocarbons (from natural gas) are reacted with steam over a nickel catalyst at 700–1000oC, forming hydrogen and carbon monoxide, the latter being converted to carbon dioxide by reaction with water at 350oC over an iron oxide catalyst. If the hydrocarbon were methane (which has the highest hydrogen:carbon ratio), the first reaction would be
CH4+H2O->CO+3H2.
The encyclopedia notes that carbon dioxide may be removed by scrubbing with aqueous monoethylamine. However, there's a much easier method; pass the gas mixture through water under high pressure; the carbon dioxide reacts with water to form carbonic acid and dissolves; the hydrogen doesn't dissolve and bubbles to the surface.
Even with these hints, the method may take a while to get working. In the old time line, experiments began in 1912, but the first real success, with methane over a nickel catalyst, came in the 1920s. It wasn't commercialized until 1931. (Smil 113). Note that the reforming catalyst isn't necessarily the simple metal; the 1962 ICI process used nickel-potassium oxide-aluminum oxide (Weissermel 18).
In the 1632 universe, the likeliest source of the volatile hydrocarbons would be coal gas, but natural gas would also be an option. However, we do have to find the right catalyst, and the feedstock may include substances (sulfur, chloride) that poison the catalyst.
Immediately prior to the RoF this was the dominant method of producing hydrogen. the Kirk-Othmer Encyclopedia of Chemical Technology reports that it had a thermal efficiency of 78.5%, versus only 27.2% for water electrolysis, and a net hydrogen production cost of $7.19 (1985 dollars)/100 m3, versus $22.63 for electrolysis. (13:853). The theoretical energy consumption is 300 BTU/scf hydrogen, and a typical one is 320. If the natural gas price is $4/million BTU, feedstock and utility costs are 65% total operating costs. (Udengaard).
Catalytic steam-methanol reforming. This is a related process:
CH3OH->CO+2H2.
Steam reacts with the carbon monoxide to form carbon dioxide and more hydrogen. The process has been proposed for modern field use, with a one ton trailer-mounted generator producing 150 cubic feet/hour with fuel consumption of just over one gallon/hour. (Philpott).
In the old time line, it had higher operating costs but lower fixed costs than the hydrocarbon-based scheme. (Blomen, 150). Other advantages are that methanol is free of sulfur and the reaction can be run at a lower temperature (300°C). (Liu 65). However, the problem is that experimentation will be needed to find appropriate catalysts (likely to be copper, zinc oxide or palladium-based).
Decomposition of Ammonia. The first problem is producing the ammonia. Nowadays it's made by the Haber process from nitrogen and hydrogen, but obviously if our goal is hydrogen, we are taking a different route. There is ammonium carbonate in New World guano deposits, and ammonium sulfate is a potential byproduct of the manufacture of boric acid in Tuscany. We also must determine the decomposition conditions. Ammonia can be decomposed by heat alone but a catalyst helps. (Lunge 580ff) Ammonia is another possible target for catalytic reforming. (Udengaard).
Fermentation. The Weiszmann process for the manufacture of acetone and butyl alcohol by fermentation of starchy foods (maize, potatoes) also produces hydrogen and carbon dioxide in equal volumes; 5.5 cubic feet of mixed gas per pound of maize fermented. (Taylor 166). Both acetone and butyl alcohol are quite important industrial chemicals, and so the sale of hydrogen needs to only cover the cost of its separation from carbon dioxide. The real problem is isolating the necessary fermentation organism.
****
Disaster Scenarios. As the hydrogen is produced, it mixes with any air that is present, soon creating flammable or even explosive mixtures. Ideally, several volumes of an inert gas (carbon dioxide, nitrogen) or liquid (water) are run through the production chamber first, to drive out the air. Also watch out for leaks from the gas hoses.
If the reagents are stored close together, and their containers are ruptured, an uncontrolled reaction can occur.
Some of the reactions are exothermic, so even if the reaction is in the proper vessel, the temperature has to be monitored.
Comparative Operating Costs
I was able to find some comparative operating cost data on the different production processes. Some sources include labor and overhead (interest and depreciation on fixed costs), and others don't.
Figure that one 1900 US dollar is 4.2 contemporaneous British shillings, or 0.5 1632 shillings if deflated based on Allen's laborers' wage rates, and 1.25 if using Allen's London CPI. (Two shillings is equivalent to one Dutch guilder. ) That same 1900 dollar is $19.57 in 2000 if inflated using the Sahr CPI.
The NTL economy in 1635 is going to be very different than that of pre-RoF Europe, and also different from that of OTL early-twentieth century Europe. Hence, be cautious about putting a lot of faith on cost conversions. It's probably better to use the table to get a sense of relative rather than absolute costs, but even that's dangerous; individual inputs (e.g., electrical energy) could be cheaper or more expensive in the new universe, even different from one region to another.
It's interesting to note that, depending on who you ask, electrolytic hydrogen is cheaper (Roth), more expensive (Ellis/Sander), or the same cost (Greenwood) as hydrogen from the steam-iron plant. I suspect that it turns on what the assumed cost of power is. Bear in mind that nowadays, electrolytic hydrogen is much more expensive than hydrogen from steam reforming.
This cost data (Tables 5A, 5B) is not available in Grantville, but they can calculate the materials requirements and cost them out separately.


(1) materials only, steam and water treated as free; refrigeration power cost of 60 cents/1000cf.
(2) Ellis 595, mostly based on Sander; additional prices of 18.75 for silicol (p523) and 32–38 for hydrogenite (521ff). Cp. 462ff for fractional refrigeration, 445, 458 for Griesheim-Elektron 472 Carbonium.
(3) Greenwood 213, 234. Assumes power cost of 0.25p/kwh.
Ellis (537ff) breaks down the operating cost for electrolytic production of 632 cubic feet compressed hydrogen/hour (4,550,400 cubic feet/year of 300 workdays, 24 hours/day) and half that of compressed oxygen as follows:

Hydrogen Purification
I talked about purification of carbon monoxide in the section on "water gas." In essence, carbon monoxide may be removed by treatment with cuprous chloride, or hot soda lime, caustic soda, or calcium carbide, or by liquefaction. Carbon dioxide is eliminated by washing with slaked lime, or water under pressure. Bog iron ore will extract hydrogen sulfide. (Greenwood 211ff).
Hydrogen Transport
Generally speaking, in the early-twentieth century, hydrogen was compressed for shipment to industrial customers. In 1904, figure that a gas compressor for compressing 100 cubic meters of hydrogen every 10 hours cost $1000, and a second compressor for the associated 50 cubic meters oxygen would be $625. (Engelhardt 39). Ellis (556) estimated that compressors for a 10 cubic meter/hour hydrogen system would be $2850.
According to Ellis (538), an electrolytic hydrogen plant would require 4 kilowatt-hours for compression of 632 cubic feet (17.9 cubic meters) hydrogen to 300 psi (20 atmospheres), and 12 kilowatt-hours to compress 316 cubic feet oxygen to 1800 psi. Engelhardt (113) says that for compression to 100–120 atmospheres, the total power required would probably be about 4 kwh for 1 m3 hydrogen and 0.5 oxygen.
The tanks were also a significant expense. The plant had to purchase enough so that it didn't have to wait for empties to be returned in order to keep up with demand. The steel tanks weighed 10 kilograms per cubic meter gas held, and a 40 kg tank cost $11.75 in 1904. (Englehardt 118ff).
You have to be careful; don't use the same compressor alternately for hydrogen and oxygen, and don't use a former oxygen cylinder to carry hydrogen, or vice versa, without being sure that you completely removed the old gas. (Ellis 592).
****
An alternative to compression is liquefaction. Hydrogen was first liquefied in 1898. Liquefaction requires bringing the hydrogen to a pressure above its critical pressure (12.8 atmospheres), and then cooled below its critical temperature (-239.95oC). Keeping it liquid requires keeping it pressurized and cold, even in transport. And if you fail, well, remember that liquid hydrogen is a rocket fuel. I think it will be decades before liquid hydrogen appears in the new time line.
****
Since military balloons had to be launched near the front line, where transportation options were likely to be limited, the tanks were moved by a variety of means. The first use of compressed hydrogen in warfare was possibly in the British expedition to the Sudan (1885); each camel carried two 66 pound cylinders, each carrying 140 cubic feet (after expansion) of gas. (AGLJ) In the Boer War, fifty horses were needed to transport cylinders (weighing 1 pound/cubic foot hydrogen) enough to fill a 14,000 cubic foot balloon. (Greenwood 223). Later, the Germans used railway wagons that weighed 30 tons and carried almost 100,000 cubic feet hydrogen. (233) The American military neglected the balloon after the Civil War, but in 1891–3, the Signal Corps decided to add a tethered balloon and fill it with hydrogen from pressurized (120 atmosphere) cylinders. (Crouch 519ff).
Airships have much greater mobility than military balloons, so we aren't limited to "front line" options, but the rail network is much less developed in the 1632 universe.
The total cost of compressing and shipping hydrogen to a remote airship facility can be high. For 12.5 cubic meters hydrogen, compressed and shipped 300 miles, and empties returned, Schmidt estimated (1900) 29.5 cents to produce the gas, 2.5 to compress it, 16.25 as interest on the purchase cost of the tanks, 2 for labor, and 62.5 for the two-way freight, for a total of $1.13—9 cents/m3. (Englehardt 129).
In 1915, Fourniols compared the cost of producing hydrogen at a cheap-to-operate hydrogen plant and shipping it in compressed form, to generating it on site using the hydrolith process. The former produced hydrogen at a cost of only 0.4 francs/cubic meter. But compression and transport of 50,000 cubic meters for an unstated distance increased the cost from 20,000 francs to 960,000. In contrast, the same amount of hydrogen could be produced by the field process for 324,000 francs, of which only 40,000 was transport-related (carriages for the apparatus and reagents). (Ellis 534).
At some point, high pressure hydrogen pipelines, like the early-twentieth century one from Griesheim to Frankfurt, might reduce transport costs. (Ellis 440).
There are two complications with storing hydrogen; its great capacity for diffusion through other materials, and its ability to embrittle metals, include steel (Kirk-Othmer 13:851). That may limit the useful life of storage cylinders.
Hydrogen Recycling
The contents of a gas cell will become corrupted as hydrogen escapes and, more slowly, air enters. The hydrogen in this "spent gas" may be recovered for re-use by an adaptation (Greenwood 233) of the Linde-Frank-Caro liquefaction method used to separate hydrogen from carbon monoxide in the water gas processes.
Hydrogen Testing
To avoid explosions and fire, and maximize lifting power, it's important to know how pure the produced hydrogen is, and what other gases it's contaminated with. Hydrogen may be measured by combustion with excess oxygen, or by measurement of the thermal conductivity of the gas. Carbon monoxide will blacken paper moistened with palladium chloride, or it can be quantified by measuring the carbon dioxide formed by its reaction with hot iodine pentoxide. Carbon dioxide, in turn, is detected by its reaction with lime water or barium hydroxide. (272). Oxygen is revealed by blueing if the gas is bubbled through a colorless cuprous salt solution.
We can measure arsenic with the "mirror test" beloved of early detective stories, and hydrogen sulfide by its reaction with a lead acetate paper. (Greenwood 235ff, 254, 272; Taylor 193ff).
I leave it up to the reader to determine the extent to which these detection methods would be known in Grantville Literature, and how soon the necessary reagents and apparatus could be produced.
Conclusion
In the 1630s, I believe that electrolysis, whether of water or alkali, should be the dominant method of hydrogen production in Grantville itself. There's ready access to electricity, which, for the reasons I set forth in Cooper, "Aluminum: Will O' the Wisp?" (Grantville Gazette 8), should be relatively cheap for several years despite its ultimate dependence on burning coal.
And we don't have to worry about compressing the gas if the airship station is in Grantville. If we electrolyze water, we have the further advantage that we are producing oxygen (which itself is valuable) and the hydrogen is going to be of extremely high purity (at least if we use distilled water).
Otherwise, the practicality of electrolytic hydrogen will depend on whether electricity is available. That in turn first requires either the proximity of a river with a suitable gradient and flow rate (for hydroelectric power), or of fuel (coal, oil, wood, etc.) to burn. And secondly, you need the turbine for converting the kinetic energy of falling water, or the boiler and steam engine (piston or turbine) for converting the chemical energy of the fuel. I considered this, in a rail electrification context, in Cooper, Locomotion: The Next Generation (Grantville Gazette 34).
Unfortunately for Copenhagen, which in canon is a leader in airship development, Denmark is not well suited for electric power generation of any sort. As we know, Marlon Pridmore chose to rely on the steam-iron process. However, generating steam requires heat, and plainly the Danes are burning some kind of fuel to do it. With no waste, you need nine grams of water to make one gram of hydrogen (0.42 cubic feet), and to make several hundred thousand cubic feet of hydrogen is going to require a heck of a lot of fuel. My guess is that the Danes will establish a big steam-iron plant that is on the Copenhagen-Venice route and near to a coal field or at least has ready river or rail access to a coal field. Hannover is a possibility, but coal would probably be cheaper near Cologne, and they could add service to Amsterdam and Hamburg. The airship would make a "pit stop" when its gas cells were getting dicey.
I think that there will also be some experimentation, by would-be airship powers, with the steam-carbon and steam-hydrocarbon processes. The former uses coal, which is abundant in western Europe, and the latter can make do with petroleum fractions that aren't useful as vehicle fuels. And of course, if you have carbon or hydrocarbon for use as a reactant, you can presumably use some of it as fuel for steam-making.
 
 
We know that there is going to be rapid scale-up of both iron and sulfuric acid production, which will provide some initial impetus to explore the potentialities of the wet method. If the Civil War buffs in Grantville have particulars of Lowe's hydrogen generator, that will also give it a boost. However, acid-iron has too many disadvantages to be attractive in the long-term.
The search for oil will inevitably result in the discovery of natural gas reservoirs, like that in the Grantville area. The pyrolysis of coal, to produce organic chemicals such as benzene, will produce coal gas as a byproduct. The accelerated development of chemical knowledge will lead to the relatively early discovery of catalysts suitable for reforming methane (and other volatile hydrocarbons) from natural gas or coal gas. This will facilitate stationary hydrogen production.
Of the classic field methods, I think silicol will be the first one to become practical in the 1632 universe. A crude silicon can be made easily enough, and there is going to be demand for ferrosilicon by the steel industry and that will help bring costs down.
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TMI
Written by Kristine Kathryn Rusch
 
William Gibson saw it, although not completely clearly, this future—this present—filled with self-obsession and knowledge at our very fingertips. I’m not sure Bill was the first to see it—I know Algis Budrys saw miniaturization and small computers long before anyone else—but I know this: When I first read Neuromancer, I thought Bill’s future sounded awful.
And now I’m living it.
Yeah, I know, the computer isn’t jacked into my brain—yet.  But I have more information at my fingertips than I could ever consume.  And I’m in minute-by-minute contact with people all over the globe through various social networking sites, if I so choose to be.
I’m halfway through my life, raised in an analog world, so I’ve only partially adapted to this one. Yet I loathe it when I can’t log on at the minute I want to, and I love to whip out my iPhone to answer some trivia question.  I took one look at the Kindle Flame and decided it wasn’t for me. Not because I think it a bad product—I don’t. But it runs on wireless, and my experience with wireless, particularly in remote places (like the town I live in), means that I won’t be able to download something the moment I think of it.
And I hate that.
I couldn’t do it four years ago, but now, I really don’t want to live without it.
But I’m not a sharer.  And by that, I’m not talking about all those folks on Twitter who feel compelled to tell me what they’re cooking for dinner.
By that, I mean I don’t use half the commands on my phone or in Facebook or on my Kindle.  A year or so ago, when Amazon upgraded my ancient (!) three-year-old Kindle’s operating system, it added a feature that to me, looked like those used textbooks I used to buy when I had no money. Every sentence in the John Grisham novel I had been reading was suddenly and inexplicably underlined.
If I moved the cursor to one of those sentences, the device would tell me that 85 people liked it. Or it would ask me if I wanted to share that sentence with my friends.
Um, no.  I like keeping my reading private. Although I do underline when I read. Nonfiction. For research. Using a pen and a real book.
It took me a couple of hours to figure out how to shut off that feature. Then I mentioned it to another Kindle-owning friend who is older than me (but not by much) and he had a visceral hate-reaction to that underlining feature, and choice words for the folks who use it.
But these options are proliferating. When Google Alerts sends me an obligatory mention of my name on the web, sometimes my name is attached to a random quote from one of my books, often on Good Reads. People will quote one line from my 600,000 word Fey saga, and other people will mark whether or not they like that one line.
Never mind that it’s taken out of context. Never mind that it might be the opposite of what I personally believe. It’s there, I wrote it, and people like it.
I find it all weird.
When this whole sharing thing started, it blind-sided me. Now I have little links to all the various sharing services on my blog, and I know folks use them. Heck, I’ve used those little links lately on other people’s blogs, because the dang things are convenient, even if they do mean that some cookie somewhere has linked my Twitter account to that blog or hacked my Facebook account (is it hacking if they have my permission?) so that I can post on Facebook without logging onto Facebook.
Privacy advocates tell me I should be offended by all of this sharing, but I’m not. It’s convenient sometimes, and creepy sometimes, and Just The Way Things Are.
Big Brother isn’t watching, not really, but it is data mining—mostly stuff we’ve already put out there.
See? Not even Orwell predicted that.
I do read all the privacy articles, and I keep my location finder off. I don’t put personal information on the social networks such as the dates of an upcoming trip or when I’m away from home. I check my privacy settings often to make sure some change in one of the social networking sites that I use doesn’t suddenly turn on my location finder or something that I want off.
And I dip back into the analog world a lot. My office—where I’m writing this right now—has no internet connection. It also lacks a telephone.  There’s an iPod in here, but no iPhone. You can’t reach me when I’m working, unless you walk directly into my office and knock on the door.
That’s not because I’m anti-technology, but because my superhero name would probably be Distracto-Girl.  I could waste days tracking down a piece of information. For example, I just got a copy of one of my stories in Russian, and I would love to know what they changed the title to.  But I don’t read the language.  So I’d have to log onto the magazine’s website, copy the information, put it in a translator program, and see. And if I did that, then I might translate the whole story. Or the footnotes (yes it has footnotes—one of which explains what the Ohio Buckeyes are.  I can tell that because “Ohio Buckeyes” happens to be in English).
So Distracto-Girl keeps distractions to a minimum so that she can get things done. Maybe that’s why I didn’t like the sharing program. I have books in my library filled with other people’s yellow highlight marks, and I often stop when I see one, trying to figure out why someone would highlight that particular sentence.
If I saw a sentence highlighted on my Kindle, I could ask the Kindle itself why the sentence got highlighted. I’m sure in that Grisham book, on that one sentence, there are 85 different reasons for the highlights. And I could spend an hour tracking them all down.
Science fiction from the past assumed that we as a culture would always want the same level of privacy, that folks who told you unnecessary things like what they ate for breakfast bordered on rude.  Reporters felt that the sexual affairs of politicians were none of our business. Now we see people’s business (and their junk) on various social networks (and regular networks) whether we want to or not.
I know some of this is cultural. I also know it’s generational. I still believe there’s such a thing as sharing too much. I actually shut a guy down the other day with shouts of “TMI! TMI!” because I didn’t want to know half of what he was telling  me. (I will never be able to scrub my brain of those images.)
But the sharing isn’t always sexual or about bodily fluids.  It’s often as mundane as a sentence, taken out of context from a book I haven’t read. I really don’t care that 85 people liked that sentence in that John Grisham book. All I care about is the story, and whether or not I get propelled from page to page, losing myself in a different world.
The cacophony of voices appeared in Neuromancer, but they weren’t “liking” and “friending” and “sharing” things. Maybe the science fictional imagination is by definition a dark one. Or maybe that’s just the function of a good storyteller.
Whatever it is, I don’t think any of us saw this level of minutiae inundating us like it has. Nor do I think we (the sf writers) saw the advent of data mining to cull out opinions, like a recent study did. The study, done using a key word data mine on Twitter, tried to see whether people in different cultures had the same moods at the same times of day.
The study found that humans are generally happier when they wake up and when they find time to relax.  Gosh. Data mining and Twitter told us that, because we overshare.
Or maybe, because it’s just plain common sense.
Well, I’m done sharing for the day. Now I’m toddling off to the couch in my analog office to read a pristine book just waiting for my underlines. Which I will share—with no one.
****



City Slickers, Country Bumpkins, Ants, Robots and Mutants, Part 1.
Written by Bud Webster
City Slickers, Country Bumpkins, Ants, Robots and Mutants.  I Think That's Everybody . . . Oh Yeah, There's Goblins, to Say Nothing of the Banshee.
 
It was a place without a single feature of the space-time matrix that he knew. It was a place where nothing yet had happened—an utter emptiness. There was neither light nor dark: there was nothing here but emptiness. There had never been anything in this place, nor was anything ever intended to occupy this place. —Time is the Simplest Thing, 1961

Not a word of that reads as though it was written by an old-fashioned, mid-western newspaperman, but it was. It may not be poetry, exactly, but as prose it's effective as hell. It's to-the-point without being terse; it paints a clear, if other-worldly picture; and it sets up the concept of the novel with a minimum of what my old junior high English teacher used to call "Who shot John."
So I guess it is the writing of an old-fashioned, mid-western newspaperman after all: Clifford Simak, to be exact.  
When I was young, oh so much younger than today, I read my first Simak book: City, in its original Ace edition. I was bowled over—quietly, gently, but bowled over anyway. I had never before read a story about characters with my name.
That sold me on the book, but the stories paid for themselves. Once I got over the shock of seeing "Webster" in a book that wasn't about Daniel or Noah, I leaned forward and began listening to the story Simak was telling me, and I was hooked.
Here was wonder, but not the thrilling wonder of vast galactic empires, technological super-science or mile-long spaceships. This was wonder that could have happened next door to me. You can't imagine how cool that is when you're twelve. The Universe is impressive as hell, but next door is real.
Simak wasn't all that interested in exploring the Universe, see. What he was interested in was exploring Man. Not extraordinary men, either, just your average Joe Lunchpail with everyday problems, like hyper-intelligent mutants and ants who build their own civilizations. Oh, and talking dogs.
  Of such elements are the stories which comprise the City sequence made. There's more than that, of course; for all the simplicity of the prose, Simak's stories aren't at all simple.
What they are is bucolic. Where many, if not most, sf authors at the time concentrated on urban yarns, placed either here or on other planets, Simak took a page from his youth in small-town Wisconsin and saw the potential for setting his fantastica among . . . folks. Mountain men, country folk, old-timers, and farmers, and not a rube or redneck in the lot, except where it served the tale he was telling. He might include a bumpkin or a village idiot now and then, but there was a reason for their presence, usually a pivotal one.
It's interesting to compare one pastoral fantasist with another: Ray Bradbury was also a small-town mid-westerner, another stfnal scrivener whose stories didn't depend on intricate descriptions of hardware, but it's hard to imagine two more disparate writers. Although the work of both men seems deceptively uncomplicated, Bradbury's prose is that of a poet (he did write poetry extensively, and lovely stuff it is, too); Simak's is, as I indicated above, journalistic—right down to the lack of contractions. That used to drive me nuts when I was younger.
So why are they so different, text-wise? Leaving aside the crass and obvious fact that they're two very different people, there's one detail that might have had a clear effect. Bradbury's family moved to Los Angeles when he was a young teenager; Simak stayed in the middle all his life. Of course, that's not the whole story, not by a long chalk, but it's a salient point nevertheless.
Clifford Donald Simak was born in Millville, Wisconsin in the late summer of 1904. He matriculated at the Madison campus of the University of Wisconsin, got married at the age of twenty-five, and at thirty-five he hooked up with the Minneapolis Star (which later merged with the Minneapolis Tribune to become The Star-Tribune) , where he stayed for the next thirty-seven years until he retired from the newspaper business. He didn't stop writing, though, just because he stopped yelling "HOLD THE FRONT PAGE, I GOT A SCOOP!" on a daily basis. His last novel, Highway of Eternity (Del Rey, 1986) was published just two years before his death in 1988.
His first story, "The World of the Red Sun," appeared in the December 1931 issue of Wonder Stories (edited by Hugo Gernsback); Simak not only "sold" the story (Gernsback was notorious for not paying for stuff unless threatened by a lawsuit, so I'm unsure if he saw a check), but actually made the cover. That's pretty rare for a newbie.  
The story was good enough for Isaac Asimov to reprint in his first Before the Golden Age anthology (Doubleday 1974), and in his head-note has this to say:
During 1931 . . . I began to retell the stories I had read . . . I well remember sitting at the curb in front of the junior high school with anywhere from two to ten youngsters listening attentively . . . [a]nd the specific story that I most vividly recall telling was "The World of the Red Sun," by Clifford D. Simak . . . .

Considering the radio programs and movies around in the early '30s that Asimov could have been rapping to his peeps, that's pretty high praise.
Nevertheless, although this story was his first appearance, it was not the first one accepted. According to Sam Moskowitz in Seekers of Tomorrow (World Publishing, 1965) Simak's first story, "The Cubes of Ganymede," was submitted to T. O'Connor Sloane at Amazing. Sloane kept it for two years before accepting it (without payment); its subsequent publication was announced in the fan press, but another three years would pass without the story seeing print before Sloane ultimately rejected it, citing changes in sf trends. The story has never been published, and is assumed to be lost.
I looked into this as best I could with all the principals in the ground, and there's nothing to say that this isn't the gospel truth. Author, editor and all-around stfnally brilliant guy Robert Silverberg remarked:
Sloane was legendary for his slowness to read and then to publish and finally to pay for stories. The writers of the Thirties nicknamed him "T. Oh Come On Slow One." So the Simak tale is probably true . . .

And, of course, once I elicited a quote from the inestimable AgBerg, I find final confirmation from Simak himself in an interview with the equally inestimable Darrell Schweitzer published in the February, 1980 Amazing:
I sold my first story, but it was never published because Amazing sent it back after holding it for five years and said it was somewhat outdated.

So that, he said as he symbolically wiped the dust off his hands in clichéd dismissal, would seem to be that. Simak does sort of indicate above that he was paid, but he may just have been feeling kind.
Of course, the field is rife with horror stories about editors who hold on to stories without paying for, publishing or rejecting them, but Sloane was apparently their patron saint. So my money is on SaM this time around.
Traumatic as hell, and lesser man might have given up the whole thing as a bad job, never again writing for the vagaries of pulp editors. And, well, Simak did, at least for a few years. His only appearance between 1932's "The Asteroid of Gold" (November Wonder Stories) and 1938's "Rule 18" (his second sale to Astounding, for the July issue) was the publication of "The Creator," a novelette which ran in the September, 1935 Marvel Tales,[i] and that may have been sold a good deal earlier.
  "The Creator" was a what-the-hell story, an item that Simak almost certainly intended as a "so long and thank you very little" gesture. The pulps hadn't been terribly good to him, let's face it, and by and large they weren't whatcha call yer great literature. A good deal of what was published by the editors was, frankly, filler. There might be a couple or three good yarns in any given issue, but a lot of the rest was cranked out by pro hacks in an afternoon, more or less. Editors had to fill pages to keep both their readers and their advertisers happy, and many of them (at the time, anyway) were convinced that their readers wouldn't know schlock from Shinola if it leapt up and gnawed them on the fundament.
This wasn't a very heartening prospect for a young and eager wordsmith determined to be a good writer, and so, secure in the knowledge that he had a day-job, Simak sat down and pounded out his stfnal fare-thee-well.
Only it didn't end up being that. This was the Thirties, see, and stories which questioned the very existence of the Judeo-Christian God were, shall we say, uncommon. It managed to blow a lot of minds (not to mention honking a lot of people off) even though Crawford's little semi-pro magazine didn't have a circulation above a few hundred. C'mon, this is a story that states categorically that the Universe wasn't created by God, but by Some Other Guy. A really big Some Other Guy, but not the old white man with the long flowing beard and robes that Michelangelo painted on that ceiling.
The story's influence wasn't just felt among the seated-on-the-subway readers, but also by a young fan who would make a name for himself (in more than one way), namely Lester del Rey[ii]. Moskowitz says:
. . . [I]n the efforts of his relatively more mature years no influence is as evident as that of Clifford D. Simak, who made an enduring impression on del Rey with "The Creator" . . . in which the universe is said to be the experiment of a creator of macrocosmic size rather than the handiwork of God.

No argument; if nothing else, that influence can be seen in one of del Rey's finest stories, "For I Am a Jealous People!", published in Pohl's Star Short Novels (Ballantine 1954), a good two decades after the daring Simak.
You may ask why I'm spending so much time and wordage on what is, after all, an early short story. There are a couple of reasons, aside from the fact that despite its place in the Simakian chronology it's still a pretty good read. The first is what I alluded to above when I called it "his stfnal fare-thee-well."
When someone creative is waving goodbye to an arena in which they'd hoped to work, especially after the experience Simak had, the temptation is to pull out all the stops and write a "Toccata and Fugue in D-Minor" instead of just another pedestrian prelude. In a very real way, this is what Simak did, throwing caution to the wind and tackling a subject nobody else had, at least not in the American pulps. It was so much a "dangerous vision," in fact, that fandom—both organized and casual—was still arguing about it ten years later. Not a lot, perhaps, but enough that Crawford was willing to issue that 500-copy chapbook.
The second reason is the clear indication that "The Creator" didn't just influence Lester Alvarez Et Cetera del Rey; it influenced Clifford Donald Simak as well. Religion is a theme he would return to a number of times in his career, always with the interest any good newsman would show an important and absorbing subject, but without the presumption that he knew The Answer. Frankly, I think his story-sense would have suffered from a strong commitment one way or the other, as it would have limited his ability to address more far-ranging religious concepts. Like our universe having been created by Some Other Guy.
It was also his first book—or, more technically, his first separate publication. Although it was a very short run, as things go, it was something other than a cheap pulp copy or tear-sheets for him to hold, and that means something.
So, why did Simak stay? Why didn't he, as planned, turn his writerly energies back to covering local/regional news for a large daily? Because something—and someone—very important happened around the time he was watching Science Fiction recede in his rear-view: John W. Campbell took over the reins of Street & Smith's stfnal flagship, Astounding, and all of a sudden not only was the door opened wider to newer and more controversial[iii] subject matter, but there was finally a sf pulp editor who cared how good the stories were as stories. That's why.
Of course, there had been editors around who wanted good, literate stories from their writers, and who knew that their readers wouldn't be satisfied with less. Donald Kennicott of Blue Book, for one, bought stories from such high-quality authors as Nelson Bond, Philip Wylie, Booth Tarkington, and some guy named Heinlein; Farnsworth Wright and Dorothy McIlwraith kept Weird Tales from descending into a third-rate Terror Tales; and over on the other side of the Big Drink, the tenures of Newman Flower and Clarence Winchester at the helm of the UK's Story-Teller saw the publication of such low-brows as Chesterton, Hodgson, Wells and Kipling.[iv]
However, periodicals, whether slick or pulp, were never intended to have permanence; as a rule, even the longer stories the pulpsters wrote ended up in their readers' trash cans (with a few exceptions, of course). The major houses flat out refused to believe that there was a market for science fiction between hard covers, and the mass market paperback was still a decade away. There were a few collections and anthologies, but book publication was almost the sole property of the fan-presses (Arkham House, most notably, although there were others) until the end of WWII.
Simak himself didn't see hardcover book publication until Gnome Press brought out Cosmic Engineers in its second year, 1950. Originally serialized in Campbell's Astounding in early 1939, it's . . . well, it's a product of its time, is what it is. Don't get me wrong, it's perfectly readable even today, but as is the case with a lot of pulp writing, the dialogue is a bit dated. Not on the level of "Say, what kind of mug are you, gettin' all sappy over some dame?", perhaps, but dated it is.
The story itself has echoes of Doc Smith and Edmond Hamilton; it seems that two universes—one of them ours—are on a collision course, and we have to work with some of the inhabitants of the other one to avoid said celestial fender-bender. It's a first novel, no doubt about it, and sentimental as I am about it, I wouldn't recommend it as a Simakian starting place. However, there was far better to come, and plenty of it.
****
Editor's Note: Due to length, this column has been split over Grantville Gazette, Volumes 38 and 39

 
[i] William Crawford, the editor of Marvel Tales, would reprint the story as a 500-copy chapbook in 1946. It would see another chapbook publication 35 years later when Simak was the guest of honor at the 39th World Science Fiction Convention in Denver, with appreciations by Heinlein, Asimov, Williamson and Pohl added.
[ii] For years, del Rey claimed that his name was "Ramon Felipe San Juan Mario Silvio Enrico Smith Harcourt-Brace Sierra y Alvarez del Rey y de los Uerdes" or some combination of the foregoing. His real name was, in fact, Leonard Knapp. Why did he insist on that long string, or even the short-form? The quick answer is "Wouldn't you?", but the reality has more to do with a young man's desire to stand out from all the other faans, a desire I can fully understand and with which I can certainly sympathize.
[iii] Leaving aside sexuality, of course, and allow me to dispel a myth of very long standing. It turns out that no matter how much Campbell may have blamed his assistant, Kay Tarrant, for his refusal to allow hubba-hubba references in Astounding, it has become clear that it was Campbell himself who was the "prude" and not Ms. Tarrant. That she was willing to accept the blame for his own puritanical predilections is an indication of how much respect and affection she had for the old (non)goat.
[iv] I've never cared much for Kipling, but to be honest I've never really Kippled that much. HAH! Oh, come on, you had to know I was going there.
  
 



For the Love of Sin
Written by Gary Cuba
 


I rose, utterly befuddled, from my kneeling position beside the corpse. "This guy is completely free of sins, Henderson. I've never seen anything like it."
The coroner arrived, and I backed off to let him do his thing. He didn't even acknowledge my presence. Most people considered me a freak and treated me like a pariah. That was difficult for me, but I'd learned to live with it.
No doubt these guys had seen many crime scenes gorier than this one, but it was way too gruesome for my taste. The deader's throat had been slit open. Jeez, so much blood . . .
Detective Henderson grunted from behind me. "That's mighty curious, Pete. This sleazeball—Manny Greer, street alias Manny The Snake—spent more of his life in jail, than out. How do you figure it? You losing your touch or something?"
There was no way to figure it. No one was without sin. Everyone had the evidence of their prior misdeeds riding their bodies. Only a few sensitive people, those with special acuity like me, could spot those manifestations.
And that was the way I made my living, as a police consultant: Pete Conklin, sin-seer par excellence.
But here was the conundrum: the sins were always there. I could see them clearly, clinging and crawling like tiny glassine worms on everyone. On me, on Detective Henderson, on everybody, living or dead. We were all human beings, after all, and sin naturally went along with that condition. Some folks had more of them, some less—but they were always there.
"No, Henderson, I haven't lost it," I said. "You want me to tell you about your latest sins? One of them is sitting on your left shoulder as we speak." I watched him shiver and start to raise his hand, then abruptly catch himself.
"Don't do that to me, Pete. Just don't do it. I believe you."
Isolating and extracting the sins of dead people could never, of course, provide names and places. Sins were mute. But sometimes, simply identifying and cataloguing them by their phenotype could lead to motives, and once in a rare while that would crack a crime like this one, when there was little else to go on.
I stripped off my latex gloves and tucked them into a plastic bag inside the satchel containing the tools of my trade: collecting vials and chemical fixatives, a few customized extraction tools, and a thick field identification guidebook. "I can only conclude that he's been intentionally wiped clean. It might be that the killer didn't want us to know about one or more of the dead guy's sins. And that implies the perp had sin-sensing capabilities. Or that an accomplice did."
"That's interesting, but it doesn't do us a whole lot of good," Henderson said. "It's not like we have a list of all you cootie-spotters back at the office." He frowned and added, "Unless, of course, you'd care to provide us with one."
I looked Henderson in the eye and shook my head. "You know I won't do that. You also know better than to ask me."
"Can't fault me for trying. I know you've got lots of contacts within that . . . whatcha call it, that marshal-filly crowd."
"Hamartiaphily." I'd corrected him at least a dozen times before about the craft name, derived from the Greek, meaning "love of sin." "Yes, I personally know quite a few sin collectors out there. But I can vouch that none of them are murderers."
Henderson only huffed in response. He knew the legal line as well as I did.
"There's just one thing I don't understand," I said, waving an arm toward the corpse on the floor. "It would have taken a lot of time to do a full wipe. Especially if the victim was so heavily riddled with sins, as you claimed. Why go to all that effort, if only one target sin was the prey?"
Henderson shrugged his shoulders. "Maybe the cootie-snatcher could see 'em, but wasn't experienced enough to type 'em. So he just grabbed 'em all, figuring that the target one was in the bunch. I dunno. Just guessing." He scratched his forehead. "And going along with that, I suppose he didn't want to take the easier route, which would have been to remove the body as it was and dispose of it where we couldn't find it. Too much risk of discovery in that. But sitting here in this dive, he had all the time in the world."
"Makes as much sense as anything else," I said. "Look, Henderson, I have to get out of this place before I blow my breakfast all over your shoes. The stink of blood is really getting to me. Are you done with me?"
Henderson tilted his head toward the door, and I wasted no time leaving the murder scene.
****
I hate it when things don't add up right—and they certainly didn't in this case.
Another scenario had entered my mind at the crime scene, one which I hadn't floated to Henderson. What if the murder had been committed by an overzealous sin collector, for no other reason than to glom onto a harvest of goodies that he could then sell to other hamartiaphiles on the open market? In other words, some sort of sick, psychopathic sin reaper?
But that didn't ring right. The victim may have had a lot of resident sins, true—and they were all worth something. But not much. The sins you'd get off any typical two-bit hoodlum like Manny simply weren't that much in demand in this limited market. They wouldn't appeal to any discriminating collector. It wouldn't have been worth murder to obtain the small amount they'd bring.
Now instead, if you were marketing a juicy sin of, say, Adolf Hitler, one with a good provenance? That could bring a tidy sum—on up into six figures. Sins of notorious historical characters were always in big demand. I'd recently seen an old Pol Pot mass murder sell at auction for close to a quarter million dollars. But it would be hard to conceive how anything gathered from a local thug would be worth much to anyone.
I poured myself another glass of scotch and shook my head. No, the more likely explanation was the one Henderson was already running with. Still . . .
When all else fails, I thought, read the manual. I walked to my bookshelves and fingered the thick edges of the ten-volume compendium published by the Hamartiaphily Collector's Guild. It held the definitive description of every known type of human sin that had been isolated and identified to date, close to fourteen thousand of them, catalogued in the Linnaean taxonomic scheme that governed the system: family, genus, species, subspecies. The volumes were printed on quality stock, with four-color glossy illustrations of the obverse and reverse sides of the best known collected examples. My eyes drifted to the even larger array of HCG supplements and updates that sat on the shelf below, many of the more recent ones as thick as the main volumes themselves.
The study of human sin was complicated and ever evolving. Where to begin?
I picked a volume off the shelf at random and flipped it open to a page showing HCG 14-54-13-230: family "murder," genus "familial," species "premeditated," subspecies "sanctioned." The illustrated example was a sin extracted from a Pakistani father who, with community approbation, had killed his unmarried daughter because of her promiscuous sexual behavior. It displayed as a brownish-mauve color, and because the collected example was quite "pure"—that is, the man had felt no sense of remorse after committing the sin—its shape was symmetrical and regular. Specifically, in this case it took the form of a stellated hexecontahedron.
A very attractive specimen, to be sure. It would certainly complement any serious hamartiaphile's collection. But this was not going to get me anywhere. I closed the volume, re-shelved it and went online to check the hamartiaphily forum sites. Maybe something new had shown up there, something that might relate to last night's crime.
It didn't take me long to turn up an interesting post.
****
Every apprentice has a master, and mine was a rich old Dutch sin-seer and collector named Gerd Vanderhout. He'd taught me everything I knew about hamartiaphily, and had developed my youthful incipient talent for seeing what few others could see. I owed him everything.
In truth, he was more a father figure to me than anything else—which was easy to understand, since I didn't even know who my real father was.
I drove to Gerd's manor house, which was ensconced within a guarded residential enclave on the wealthy side of town. He appeared at his front door in response to my knock, a little bit stooped but still taller than me.
"Peter! How nice to see you! But . . . it is not our normal chess day—is it? Or perhaps this old man's brain is getting addled. No matter: Welkom, come inside out of the rain."
I entered the foyer, sat my soggy umbrella in the stand by the door and removed my raincoat. "Please excuse my unannounced visit, Gerd. No, it's not Tuesday. But I have a problem, one that I hope you can help me with."
"Ah!" Vanderhout raised one bushy, gray eyebrow. "Another titillating crime mystery, yes? Here, come into the library and let us have a glass of schnapps to take the night's chill away. And you can also be the first to see my latest acquisition!"
Gerd had one of the finest hamartiaphily collections in the country, comprised of a huge number of unique, one-of-a-kind items. Many of them had been selected for display in the HCG catalogs, being as they were the best prototypical examples. Some were the only known specimens of a sin subspecies. Gerd himself had been a founding member and had served as president of the Hamartiaphily Collector's Guild for a number of years, back in its early days. No one had better craft credentials than him.
And no one knew more of what went on in the trade at any given time. I'd often consulted with Gerd on police cases. The man was a fount of knowledge, full of insider information.
He poured a splash of liquor into two snifters at his bar. I took the one he offered and sat down in a comfortable wingback chair in front of the low wood fire burning in his fireplace. Gerd moved to one of his many mahogany display cabinets and retracted a vial, then handed it to me.
"Is it not exquisite? I obtained it from a collector in Cairo, just the other day. There was quite the competition for it, but I prevailed."
The sin took my breath away. I could sense the energy of its spectral radiation leaking through the leaded glass of the container.
"'Exquisite' is an understatement. I've never seen its match for color—and such perfect symmetry! Family 'avarice,' if my eyes don't deceive me. Although the shape of the crenellations seems atypical for that class."
Gerd beamed. "That's because it is a previously undiscovered species, Peter. The provenance is somewhat shaky, but the specimen's conformation speaks for itself. I think it will justify a brand new HCG category entry—if my instincts are correct."
I handed the vial back to him and took a sip of liquor. After Gerd replaced the precious item on his shelf and sat down in the chair next to me, I briefed him about the case. Then I handed him a printout I'd made of a recent hamartiaphily forum post.
"This looks like a new person on the scene. Have you any idea who he is? He's trying to hawk some low-level sins that you might get from a petty criminal like our victim."
Gerd glanced at the sheet. "No, I do not recognize the user name. I presume he uses an overseas anonymizer service, like many in our trade do?"
I nodded. "Yes, I tried to trace him, only to run into a dead-end IP routing address in Romania. It's going to be difficult to officially track him down and follow up. Particularly since I have to abide by Guild rules. Naturally, I'd never reveal the identity of a fellow sin-seer to others outside the craft. That's a given. Still, we are talking about murder here."
"Which makes this a difficult situation for you. If, however, we are truly dealing with a renegade seer, we may be obliged to take matters into our own hands. What is the expression . . . 'clean up our own house'?"
"But how do you propose to do that? I question the wisdom of going in that direction. If it's our man, he's clearly very dangerous."
Gerd reached over and patted my arm. "Let me make some discreet inquiries, Peter. In the meantime, try not to fret. Everything will seem better in the morning, when the rain stops and the sun comes out." He smiled and stood up. "Would you fancy a game of chess? That will help take your mind off these . . . distasteful subjects."
****
I left Vanderhout's residence late. The rain had stopped and a thick fog had drifted in to blanket the wet streets. As I drove home, I noticed that I was being tailed. Probably Detective Henderson or one of his lackeys.
This business was getting complicated.
What was worse, I discovered that someone had entered my apartment and gone through my things while I was gone. It had been a subtle job, and I might not have even noticed it—except that I'm scrupulous about filing my data CDs. I noticed that a pair of them were out of order in my desk file drawer. Looking further, I found other small hints of intrusion.
Henderson again, no doubt. I felt the heat rise behind my collar. The bastard! Who did he think he was dealing with?
Fortunately, there was no way he could've found any sensitive information on other sin-seers, even if he had scraped my computer's hard drive clean. Those data were safely stored where no one could find them without tearing the place down to its foundation. Still, I felt irate. I'd confront the son of a bitch in the morning and demand that he back off on me.
Or maybe not. It wouldn't be wise for me to cut off my nose to spite my face. The fact was, I benefited greatly from my relationship with the police. By my consulting agreement, ownership of any sins I extracted from murder victims for identification transferred to me. And Lord knows I enjoyed a small but very tasty supplement to my regular consulting income when I sold the best of the little buggers on the open hamartiaphily auction markets.
I took a deep breath and calmed myself down. There was one good thing, at least: It didn't matter if Henderson knew about my relationship with Gerd Vanderhout. Gerd had never made any pretext of hiding his involvement in the craft. After all, it wasn't an illegal activity. He was above reproach. And, while he might be questioned in the matter, Gerd was under no legal obligation to cooperate. The courts had been clear on that.
Clear in more ways than one, actually. Physical sins couldn't be admitted as evidence in any court of law. Who but a few could even see them? And how could a judge objectively believe a person's claims to be able to do so? Likewise, any descriptions, classifications or analyses relating to the sins, even by persons known to be "expert seers," were inadmissible. One might as well admit court testimony from a palm reader, or a clairvoyant. We in the craft were fairly well-insulated from the law, and that included freedom from search warrants and court injunctions related to hamartiaphilic affairs.
To be sure, individual sin-seers might help the cops with difficult cases, as I routinely did. But any information we provided was strictly on an unofficial "background" basis. I knew that some in the Guild took a dim view of my relationship with the police—but I'd always cleaved closely to the spirit of our craft guidelines pertaining to non-disclosure. I had my reputation to maintain, after all.
I took a shower and got into bed. I had almost fallen asleep when a horrible thought entered my head: What if the surveillance and the break-in had not been Henderson's doing?
What if other interested parties were in play?
Sleep evaded me for the rest of the night, while my brain tried to corral all the alternate possibilities.
Maybe it would be best for me to play it straight with Henderson.
****
Detective Henderson leaned back in his chair and exposed the soles of his shoes to me. "So let me get this straight, Pete: You think you were tailed last night, and you think someone broke into your place. Anything taken?"
"No, but—"
"Anything damaged?"
"No, Henderson. Nothing was harmed."
"Have you received any threats recently? Any reason to believe somebody is wanting to do you wrong?"
I stared down at the dust bunnies lying on the floor under Henderson's desk. "At first I thought it was your own guys, poking around to glom onto my confidential information. I intended to confront you about that. But then it occurred to me that it might have been somebody connected with Manny Greer's murder. Maybe making sure the job was done cleanly enough. It freaked me out. I . . . I want some investigation done. And some protection."
"Okay, duly noted. I'll send a tech over to check things out, see if we can find anything tangible. And I'll try to arrange a squad car to swing past your street more often on its regular patrol. Understand, that's only because we're colleagues, of a sort. Call it professional courtesy. But there's no way I can pull anybody off their assignments to baby-sit you full-time. Do you own a handgun?"
"No! Guns frighten me, Henderson. I'd never—"
"You came here wanting my help. That's what I'm giving you, best I can. If you feel like you're under threat, I'd advise you to buy a gun, and carry it. The only thing to be afraid of with firearms is having the wrong end of one pointing at you. Better that you have a say in that, if it ever comes down to it."
I felt a clot of phlegm lodge in my throat. It wasn't the thing I wanted to hear him say at that moment.
Henderson lowered his feet from the desk and rose from his chair. "Look, Pete, you of all people ought to know how things work around here. Do you actually think we're gonna give priority to some dead hoodlum that nobody gives a shit about, when there are a hundred other unsolved murder cases more pressing? Personally, I couldn't care less about Manny's physical sins—or, as you claim, the strange lack of same. Nor what happened to them, if in fact they got plucked. Manny ended up right where he deserved to be. Regardless, there's one big problem with his case: You won't reveal the names of your sin-seer buddies for us to check out. You told me that none of them were murderers. Forgive me, but I happen to hold the opposite view."
My head spun. He was right, of course. I knew the name of every sin-seer in North America. At least one of them was a murderer. And evidence indicated that I might be the next victim. But I'd taken a solemn Guild vow. Breaking it would destroy me, just as sure as having my throat slit.
"I . . . I just can't do that. I wish I could, but I can't. I'm sorry."
"Fine, that's your right under the law. But it seems to me you're making things more complicated for yourself, Pete. We can't help you if you don't help us." He paused, looked down at the floor, then said, "There's one other thing I ought to mention to you."
"Another thing?"
Henderson moved to the front of his desk, crossed his arms and leaned back against it. "The Commissioner's been reassessing our consulting contracts. Budget crunch time, that sort of thing. I hate to have to tell you this, but he's teetering on the edge of canceling yours. Not enough bang for the buck, he says. You know how it is: 'What have you done for us lately?' Sorry, but . . . there it is."
All the blood seemed to drain from my head at that moment, leaving me dizzy. "But, but—what about the Strauss case, just a few months ago? You told me yourself that the sin of incest I recovered was helpful in cracking it!"
Henderson shrugged his shoulders in that aggravating, condescending way he had. "Maybe it was, maybe it wasn't. The jury's still out on that one—literally. Who can say what we would have uncovered with our own legwork? How about the other two hundred-and-some-odd cases you've been called in on, besides that one? I count maybe a couple of useful leads you've given us in all that while. At most."
"Heck, I know there were a few more than that, Henderson. What about—"
"Be honest about it, Pete. You've been sucking on the public tit for a long time, and you've done pretty well with it. The good times can't last forever. You know that."
Shit. This couldn't be happening to me. How else could I make a living? I had no formal education, no skills save one: seeing sins. I opened my mouth to speak, but no words came out.
"Look," Henderson said, "I'll do what I can for you, but no promises." He walked to his office door and opened it, a less-than-subtle invitation for me to get out of his hair. "You have to understand, Pete. A lot of folks around here just don't appreciate your kind. To be more precise, you give 'em the creeps. Hell, you even give me the creeps sometimes. Best you go on home and play with your cootie collection, and let me handle things on this end, eh?"
****
There have been a few times in the past, always under severe emotional distress, when I've been tempted to extract my own sins—even though I know that would lead to an excruciating, painful death.
It was one of the first lessons Gerd had taught me, many years ago: sins are symbiotic to a human. We cannot live without them. If we are separated, the power of our mutual longing will inevitably lead to human dissolution. Even the excision of a single sin from a living person could result in madness. A few unpublished, illicit experiments conducted by the HCG in its early days had confirmed that. Gerd had once let me read some of those private accounts. They were horrifying.
Just as one could never undo a sin he'd committed, so too could that sin's physical manifestation never be removed from a living body without severe psychical repercussions.
I stood nude in front of my bathroom mirror, looking at the horde of sins infesting my own body, from bottom to top, writhing languidly like so many crystalline larvae, occasionally exchanging positions, always on the slow move. They formed a colorful secondary skin, unseen by all but a few.
It was easy to remain professionally detached when viewing the physical sins that rode upon others. But it was never easy for me to witness the evidence of my own wrong-doings, all my many prior sins of both thought and deed. How could I have accumulated so blasted many of them in the span of my short life? Hundreds and hundreds of them, infesting every square inch of my body—each one a reminder that I was nowhere near the person I wanted to be. Even more distressing was knowing that I'd carry them to my grave—and beyond.
It was not a pleasant concept to consider.
I watched as a new sin appeared in the center of my chest, right above my heart, gleaming with the spectral glory of fresh birth: family "hatred," genus "self-loathing." I didn't recognize the species and subspecies. I'd have to consult my HCG directory to nail them down.
****
"Gerd, I'm sorry for the intrusion," I said. "I think I'm in big trouble. I've got to speak with you, and it can't wait."
The old man ushered me into his foyer. "Forgive me, Peter," he said. "I have some guests in the library. Business matters. Please, would you mind waiting for me in the parlor? It should not take more than a few minutes for me to finish up. Pour yourself a drink in the meantime. I will be with you as soon as I can."
Gerd went back into the library. I heard a loud voice from within the room, muffled by the thick door: "But for Christ's sake, it's the Sin Of All Sins! And he has it! We know he does."
I crept closer to the door and put my ear against it.
Gerd's voice: "As I said before, he would have told me if he did. I am sure of that."
The first voice: "So you continue to claim."
Another voice, heavily accented: "The man conspires with the police. He is not to be trusted. Regardless of his prior relationship with you, Vanderhout, we have good reason to be suspicious."
First voice: "We know it's not in his apartment. If he does have it, it's hidden. We must find out where it is."
Gerd: "You are making a big mistake. Bigger than you know."
Accented voice: //laugh// "Really, Vanderhout! Is that intended as a threat? You cannot threaten us. You may have held power in the old days, but no longer. Now you're just a weak old man, a has-been."
I heard sounds of movement and took that opportunity to retreat to the parlor until the men left. When they did, a minute later, Gerd rejoined me. I could see the signs of emotional distress written on his drawn face.
"Sorry, Peter," he said. "Some unpleasant business, as it turned out—but no matter. What did you need to tell me?"
"Many things, Gerd. But now it seems more imperative to ask you to tell me things. I overheard some of the conversation from your library. It . . . seemed to cut close to home."
Gerd sighed and bent his head down. He ran one hand through his sparse gray hair and grunted. "Och, Peter. Things are spinning out of control, as you guessed. Those men are convinced that you harvested a special sin from Manny Greer. The one we all crave to own: the Sin Of All Sins."
"But of course I didn't! The man was wiped clean, Gerd. I told you that. Nothing was there. Nothing!"
"I know that, and I believe that. Others do not."
"But why would anyone think that a low-life scumball like Manny would harbor such a hamartiaphilic treasure? It doesn't make any sense!"
"You are letting your brain speak instead of your heart, Peter," Gerd said. "Do you honestly think that sins select people according to their class in society? Do you believe that powerful sins are only destined to be affixed to powerful people? If so, you are wrong. Dead wrong. You have learned nothing of what I taught you!"
Gerd walked to the credenza in the parlor and poured himself a drink, his hands shaking visibly as he did so. "Sins are totally egalitarian by nature," he said. "They do not care if you are Manny the Thug, or Genghis Khan the Conqueror. They only want to be. To manifest. To cling."
"To be with us," I said.
"Yes. To be with every one of us. It is the only way they can achieve their bliss."
"And so Manny managed to glom onto the greatest sin in all the world?"
"According to my informants, yes. Look at it this way: We swim through an endless sea of sins, each of them desperate to gain connection with us. You and I can only see the ones that have 'made a landing,' so to say. And it does not take much to hook one. Just an impure thought, in many cases. Your man Manny apparently latched onto a . . . what's the word? A real doozy. The biggest doozy of them all. Or so I am led to believe."
"Incredible. But who could ever know that about Manny?"
"Someone who is both a sinner, and a sin-seer too," Gerd said. "Someone who wanted that sin for himself. Someone who is determined to obtain it at any cost. My visitors tonight were not working for themselves. They are obviously agents, in it only for the money. Their strings are being controlled by a higher person, unknown to us."
"But Gerd, tell me what sin could possibly be worse than, say, genocide, or serial murder? Or running scams on elderly people? Or bilking corporate investors out of millions? Manny couldn't have managed to top those. He was too stupid. What exactly is the Sin Of All Sins?"
The old man shook his head slowly. "Not anything we can conceive by way of speculation, Peter. It is something beyond our imagining. The Holy Grail of our Art. The quintessential sin, comprising a superfamily that subsumes all the others below it."
"If that's true, couldn't we project what it might look like from taxonomic analysis of known sin shape families?"
"Some have tried to do so," Gerd said. "I have seen various hypothetical renderings. The best guess is that it takes the form of a hyper-icosahedron. We think it must have enormous spectral energy. But who can know for sure?"
He raised his eyes and looked at the high chandelier in the center of the parlor. "Considering the stakes involved, perhaps it would be best for you to stay here with me for a time, for your own safety. I have plenty of spare room in this dusty old mansion. I will call in some old friends of mine who owe me a favor, to act as . . . bodyguards." He looked back down at me, lifted his eyebrows, and smiled.
I nodded back to him. I could buy a toothbrush at the local drugstore in the morning.
At this point, I was scared. The chances that I'd get any substantial help from the police were slim, and so I was thankful for Gerd's offer of protection.
****
Sins occupy a space just a tiny bit removed from the one that most people can see. They are like the steamy fog that rises from a hot asphalt road after a shower in the middle of summer. Nothing but humid air, really—but you never see it until after the rain and the sun conspire to bring it out.
Me, I was sick of being able to see them. As I lay restlessly in the unfamiliar bed, I cursed Gerd for developing my latent talent in the first place. In the end, it hadn't been worth it.
And worse thoughts came to me. For example, if every man and woman alive were infested with sins, how could anyone ever hope to enter Heaven? Jesus Christ may have been able to cast out sins from the living, but I saw no evidence that anyone else had ever done that.
Furthermore, what possible good could it do to "forgive" one for their sins? The sins didn't care. Ironically, they were sin-free. Whatever strange form of independent vitality they possessed, they had the same imperative as all other life forms: strive to exist. That is all. You might as well forgive a person for the e-coli that inhabited his gut. To me, it seemed an illogical concept.
The Bible defined the worst sin as blasphemy against the Holy Spirit, the only unforgivable sin. But surely it couldn't be that obvious, else we'd have already seen its manifestation in plentitude. Even so, since no one could actually understand the mystical nature of the Holy Spirit, maybe there was something to that notion. Maybe it took an incorrigible sinner like Manny to stumble upon that most perverse of thoughts or deeds.
And perhaps the physical manifestation of the Sin Of All Sins was not really all that breathtaking or complex to behold. It might be hard to identify, crammed amidst other sins. Maybe its spectral energy was actually not very strong. It very well may have disguised itself like that. Maybe it looked like the humblest of everyday sins.
I rolled and tossed in bed, trying to will my brain to stop operating. These thoughts worried me. Worried me deeply.
I knew that you couldn't destroy a sin's physical manifestation, even after the death of its original host. An early HCG study group had done experiments using all kinds of solvents, strong acids, flames, liquid nitrogen, noxious gases, you name it. All were totally ineffective. Sins were robust, and had an extraordinarily long physical lifetime. The oldest well-documented extant sin I knew about was HCG 28-147-1-1, a singular genus. It had been extracted from a religious relic, the knucklebone of St. Agothis, who had died in the third century C.E.
I suppose it was fortunate for hamartiaphiles that the plane sins occupied was only slightly askew from normal sight. Otherwise, collectors couldn't have appreciated their individual beauty.
And they were beautiful, to be sure. Each one splendid in its own illicit, unique way. Collectors assumed that the Sin Of All Sins was the most beautiful item in all the world. Some would kill for it. Beyond its inestimable tangible value, its ownership would secure one's legacy forever in the annals of the Hamartiaphily Collector's Guild.
Which was, I thought uncomfortably, just the sort of thing that would appeal to a person like Gerd Vanderhout.
****
I awoke to find myself tied immobile in a chair in Gerd's library, with the residual scent of chloroform in my nostrils about to make me retch.
"Please forgive me for this, Peter," Gerd said.
A couple of other elderly guys I didn't recognize stood on either side of me. One of them held a small pistol in his hand.
Henderson had been right. True fear is facing the business end of a loaded gun. I tried to look away from it, but couldn't. That small dark hole at the end of the barrel seemed to grow larger and larger, until it subsumed everything else in my vision.
I heaved once against my bindings as a surge of adrenaline coursed through my body, bearing its primary chemical instruction: fight or flight. I could do neither. Somewhere inside my head, panic quickly evolved into an odd sense of detachment. The room, the people inside it, the situation itself became surreal. I found my voice, surprised that it was so coherent under the circumstance.
"It's not like I couldn't expect something like this to happen, Gerd," I said. "You were my last hope, and now you're betraying me for the sake of your own greed. A variant of HCG 3-14, as I reckon it. I can see it blooming on your chest right now, ready to be born. Bright as a new star. Weighing down your wings even further."
My fingers teased at the knot that restrained my wrists behind the chair. Gerd's ancient accomplices were obviously not accustomed to this kind of sordid business. The knot was loose enough for me to unravel, given time.
"I had to be sure," Gerd said. "Surely, you can understand that. It is much too important for me not to follow up on."
"You killed Manny Greer, didn't you? Or had someone in your employ do it. And when your assassin came back empty-handed, you figured he missed reaping the target you were after. I don't know why I can't see the evidence of your crime crawling on you, but it must have been you."
"Camouflaging sins is a little trick I never taught you, Peter." Gerd sighed. "And yes, sadly, my newest apprentice has a long way to go before he becomes a competent seer. Not like you. You were my pride, my best student. But your moral compass is . . . how can I say it? Too precise, too true for this business. You do not yet have the fire in your gut to play our game well."
"So what is to come? Your geriatric henchmen here try to beat the truth out of me?"
Gerd stepped closer to me. "No. We simply remove one of your sins, and see if your ensuing distress produces the answer we need to hear." He held a sin extraction tool in his hand. "And later, we discuss your ultimate disposition. Considering our position under the law, it is doubtful that you will cause us any problems. After all, who ever believes a sin-seer's testimony? We are all charlatans, yes?"
Gerd laughed at his own joke.
My breath caught in my chest. "Don't do it, Gerd. For the love of God, leave my sins alone. You know I'll confess to anything if the pain is great enough. Any tortured soul would. It won't do you any good! Best you just kill me now."
Gerd only shrugged and stooped over me. I felt the slightest twinge in my upper arm.
And then, terror.
It was the horror of separation, of infinite, melancholic longing. A pit of blackness beyond black opened up before me: the loss of all hope. Worse than death, a fate that granted no mercy, no succor. A pain beyond imagining, for all eternity. I screamed.
"You only need to reveal where you hid the Sin Of All Sins, Peter," Gerd said. "And then I will replace what you are missing, make the pain stop, make you whole again."
I screamed again, but by that time I had loosened the cords that held me in the chair. I leaned hard to my left and the heavy chair fell over into the codger who held the gun. He went down, crying out when he hit the floor. Did I break his hip? Another sin for me to bear. In my terror I gained strength, loosened the rest of my restraints and grabbed the firearm, which had slid a short way away from him. I stood and pointed the weapon at Gerd. "Put it back! Put it back now!"
Gerd, obviously shaken, replaced the sin on my quivering arm. Relief flooded through me. "Peter, I know you are distraught right now, but you must understand how important—"
"Distraught! You're a master of understatement, Gerd." My hands shook as I held the gun. I fought a momentary impulse to squeeze the trigger. "Sorry, I'll take my chances elsewhere, if you don't mind. Down on the floor, now, everyone. Don't move a muscle. And read my lips, Gerd: I don't have your God-damned sin!"
Where to go? I didn't know. I reclaimed my keys and wallet, ran out of the manor to my car and drove off, spinning wheels in the driveway, trying to reclaim my sanity.
I was sure that part of me would ever remain back in Gerd's library, hovering over the edge of that black, bottomless pit of despair.
****
I drove for days, determined to put as much mileage as I could between me and those who would seek me out. Every tick of the car's odometer made me feel incrementally safer. I finally holed up in a small town in Idaho, and called Henderson a week later.
I never would have expected his gravelly voice to sound so comforting to me.
"Pete! Where the hell are you, man?"
"As close to nowhere as I can get. Probably not close enough."
"Well now, that's a real pisser. Here I go to the wall for you with the Commissioner, and get your consulting contract extended for another two years. Then you up and disappear on me!"
"I'm sorry," I said. "Things got complicated. I got confused, and . . . scared."
I told him everything that had happened to me since the last time I saw him.
"Very interesting," he said. "But what you don't know is that Gerd Vanderhout was found dead in the library of his home last week. Gunshot to the skull, apparent suicide."
I felt the blood rush to my head. My mind spun. It was a double irony. Manny Greer, an incorrigible sinner, ended up dead for a sin he didn't commit. And Gerd Vanderhout, the consummate collector, ended up dead for a sin he didn't possess.
"It wasn't suicide, Henderson. Someone killed him. A rival sin-collector, trying to steal a prize they thought he had— something that doesn't even exist except as an imaginary figment in the minds of these insane people."
"You have solid evidence of this? If so, you need to come back and give us your statement. We'll protect you. Set you up in a witness protection program, if need be."
I sighed. "No. It's nothing but informed speculation on my part. In any case, I'm better off where I am." I looked down at my feet, then added, "Henderson, let me ask you something: Are you a religious man?"
"No, not particularly. Why do you ask?"
"Because I've been thinking lately that God doesn't want us to be able to see sins like I can. It's unnatural and ultimately corruptive. Even more perverse is collecting them like they were so many pretty baubles. After looking into that dark pit of despair at Gerd's place, I realize I can't do it anymore. I just can't."
There was a long pause on Henderson's end.
"See the tears fall from my cheek," he finally said. "You think you're something special, being able to see sins. And maybe you are. But I'm no slouch at it myself. I witness sin all the time, in my own way. And I too look into that dark abyss, every single day. The difference is in how we deal with it. You're running away from it. I fight it, and try to bring justice to the wronged souls who can no longer speak for themselves. Make a stand, Pete. Here and now."
I looked out at the highway. An empty logging truck roared by, heading North toward a farther nowhere.
"You sound like an avenging angel."
I heard him snort into the phone. "You don't have to believe in God to do right. But if there is a God, I've got no patience with him. Yeah, sure, sure. We might all have to pay for our sins someday. But I'd rather present the check in the here and now. Come back to me, Pete. Help me catch the bad guys, make them pay now. I've been toying with some ideas about how we can work together more closely. Up the ante, so to speak. Maybe become a little more proactive at this game . . ."
Every gut instinct I had, even after all I'd been through, told me to protect the anonymity of my Guild colleagues. But instincts can prove to be wrong. The closest thing I ever had to a family had shown itself to be rife with lunatics, single-mindedly pursuing an impossible chimera, doing terrible things in the name of their craft.
And Henderson had nailed it: I was indeed running away, just like a frightened child who refused to confront the source of his fear. Perhaps I was trying to run away from myself. If so, I'd never find solace.
One thing was certain. The Guild killings wouldn't cease. Not unless I helped stop them.
Another logging truck rumbled past, this one filled with cut timber, heading South.
I made my decision.
"There's a lot a names on my list," I said. "At least a couple of them are murderers. Think you can sort them all out?"
Henderson chuckled. "It's what I do, Pete. If you give me the bullets, I'll produce the retribution." He paused, then added, "Welcome back . . . partner."
****
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Table 3: Steam Making

Firing Rate | Specific Towl Efficiency
Evaporation i
1b/62 grate/he Evaporation
Ib water/lb coal
b water/62
@100°C grate/br
49 7.83 383.67 58%
109 659 71831 4%
181 571 1033.51 2%
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Table 5A: Stationary Hydrogen Plant Operating Costs
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Table 4: Gas Liquefaction

Gas Critical | Criteal Condensation
temp °C | Pressure psi I:zs.;huic
Pressure
Hydrogen 234 294 253
Nitrogen -146 485 1955
Carbon monoxide -136 492 -190
Oxygen 118 735 1825
Methane -82 820 -164.7
Carbon Dioxide 31 131 -80
Hydrogen Sulfide 100 1304 616
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‘Table 1: Hydrogen Production Methods in Probable Grantville Literature

Grantwille Literaue Source
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“Table 2: Material Requirements for Field Production

Process Lbs. Pure Reactant(other than
water, fuel) to produce 1000 cubic
feet Ha

metal-acid 450-500 427Fe

452Zn

zinc-caustic soda 404

zinc-magnesium hydroxide 341

aluminum-caustic soda 350 275

hydrogenite 190

silicol (silicon-caustic sodz) | 120

carbon-caustic soda 239

hydrolith 60

activated aluminum-water | 50 50

(Maricheau Beaupre)

iron-steam 1165

Source: [0) @
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Table 6: Electrolytic Hydrogen Cost Analysis

Item Cost$

power for cell generators @1 cent/kwh 7,200
power for hydrogen compression (300 psi) 288
power for oxygen compression (1800 psi) 864
depreciation & maintenance 3,000
interest on investment 1,500
Iabor (300 days, 24h, 30 cents /h) 2,100
Total 15012
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