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	To all the brewers,
past and present,
who have pushed
the boundaries in
search of something
great to drink.
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FOREWORD




	The Marvel of Mosher


	By Michael Jackson





The world desperately needs more Moshers. If only we had more Moshers, the Tasmanian tiger might return from extinction. Mike Tyson at his peak would be able to step into the ring with Muhammad Ali. We would be able to see and hear the great performers who pre-dated the recording of sound. I might even now be sipping a preProhibition beer and checking whether Buddy Bolden could be heard across Lake Ponchartrain. Or I might be sampling Harwood’s Porter in a London pub, or an India Pale Ale aboard a clipper heading for Calcutta.


To be truthful, I know only one Mosher. He is Randy, which in the United Kingdom, where I live, means feeling sexy. I know nothing of his private life, but there is passion in the heart of this seemingly quiet, kindly man. His activities are probably a threat to our morals. Passion, imagination, and tenacity are a challenge to the established order. So are people whose definition of progress is not acquiescence.


As a teenager, I learned this when I saw an item on television about a London pub in which the walls were lined with friezes showing merry monks. The pub was scheduled to be demolished to make way for road widening. In the TV programme, a slightly crazy-looking English poet was arguing that the pub was a temple to the pleasures of drinking and should be saved. It was. The poet’s name was Betjeman. I thought at the time that we needed more Betjemen.


We don’t call them that; we know them as conservationists. A pity. I prefer Betjemen. Until now, there has been no name for people who go a stage beyond conservation, and somehow bring back pleasures that have been lost.


A revivalist? Randy does more than that. He and I once presented a tasting of rare Northern European beer styles, using examples that he had brewed. One of the styles was Grodzisk, from Poland. I had tasted the last commercially-brewed Grodzisk; Randy had only read about the style. Despite this, he made a beer that tasted like the Grodzisk I had enjoyed.


A beer archaeologist? People like Randy can find old “recipes” for some of the beers that have been lost, but they are very hard to interpret. The brewer of a century ago knew what “Mr. Smith’s malt” tasted like, but we do not. Nor do we know that characteristics of hops that long preceded today’s varieties.


A scholar? Randy’s researches represent diligent scholarship, and make possible a Jurassic Park of beer styles.


So what is he? He is a Mosher.







INTRODUCTION


We’re taught from childhood that what is good can’t be fun. It’s a lie. Homebrewing combines good and fun into one sparkling amber liquid. We can all drink to that.




	“Culture is more subversive than politics.”


	— Vivienne Westwood, punk fashion designer





Okay, so it isn’t saving-babies-in-Africa good, but American homebrewers have profoundly changed the beer scene for the better. What we’ve accomplished, along with making it pretty easy to get a palatable beer just about anywhere in this country, is nothing less than keeping beer, a twelve thousand year-old cultural treasure of humanity, from slipping into a coma of mechanized industrial anonymity.


Beer is a deep, wide river that flows through human culture. It appears along with the earliest signs of civilization, and is enjoyed and venerated in nearly every society with access to its makings. To think that might have been subsumed into the drab one-size-fits-all world of modern commerce is an outrage, but we came very close. Fortunately, things are on a happier track now.


If you’re a homebrewer, give yourself a hearty whack on the back. You’ve earned it. You have experimented, evangelized, and prophesied. Some of you have even given up jobs your moms were perfectly proud of to put on the big rubber boots and brew beer in tiny breweries, a truly generous act. You’ve celebrated the joy of great beer, paid your hard earned cash for it when you needed to, and demanded it from the places you frequent. Craft beer could never have happened without you.


It is a huge accomplishment to have prodded some of the most massive corporations on earth—the industrial brewers—into doing things they’d really rather not have done. For a hundred years, Big Beer set the direction—paler, lighter, less bitter— with the swagger of inevitability. And then, horrors! Geeks in their basements were suddenly in charge. At the first frenzied peak of craft brewing, all the big guys wigged out and made stouts, bought micros, and generally acted as if the world was coming to an end.


It is probably for the best that the 45 percent annual growth of craft beer didn’t continue, as craft brewing might have gotten big enough to make it worth crushing, but (whew!) the pressure’s off and now the big brewers’ marketing geniuses can get back to cannibalizing their core brands with the latest licensed alcopop fad of the day and doing business in the safe confines of their cubicles. Dangers remain, but we have carved out a niche for craft beer with some staying power. In Europe, as hallowed styles fade away, American craft brewing is serving as an inspiration and a model for the future of specialty beer over there as well.


And behind it all are homebrewers, with restless curiosity and infectious enthusiasm. We are determined to make something meaningful, something real. And we’re doing it pretty well.






	My Definition of Craft Beer in America


	


	

	If a homebrewer (current or former) gets to decide what the beer tastes like, it’s craft beer.








But make no mistake, corporate blandness is on the march. If left unanswered, it will wrap its cubicle walls around real culture and squeeze the life completely out of it. This is not speculation; it’s a business plan. People who are aware are fighting back. For boring beer, radical brewing is the necessary antidote.


Once you turn your hand to it, you can expect great things. The exact same ingredients and techniques available to commercial brewers are available to amateur brewers as well, and this, combined with knowledge and enthusiasm, is the reason good homebrew is the rival of any commercial beer on the planet. American homebrewers have been relentless in their pursuit of quality beers, both iconic and iconoclastic, resulting in a subculture just exploding with enthusiasm and creativity.


So what does it mean to be a radical brewer? Well, I can tell you stories of people who have custom built “garages” suited only for brewing, of a brewer who makes sublime beers from nothing more than seeds and organic fertilizer, of a half-million BTU burners, and of 1,500 homebrewers celebrating their favorite drink in the Southern California scrubland, But to me, the only requirement for being a radical brewer is to pursue the art with passion. The great joy of it is discovering what your own unique path will be.






	Brew Big, Buy Small: Support Your Local Micro


	


	

	Throwing a brick through the window of a Starbucks may be satisfying for a few mindless sociopaths, but it won’t accomplish diddly-squat. Why? Because it’s not action; it’s just reaction.


	You still have to buy beer sometimes; so as a customer you need to make your choices carefully. You can surrender your dough to some vast industrial conglomerate that owns who-knows-what-else, or you can help support a dedicated entrepreneur who’s a part of your community, who is crazy for the good stuff (just like you), and who isn’t trying to water it down to utter blandness. Buying genuine microbrew is not just a matter of being nice—it’s self interest. If you don’t support them, they’ll be gone, and then what will your choices be like?


	Be cantankerous. Demand craft beer wherever you go, and don’t be afraid to be a pest about it. Learn where good beer comes from. Consider who you’re giving your money to. Turn your friends on to the pleasures of craft beer. It matters.
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A PROMISE


This book has two goals. The first is to help you brew great beer. Wacked-out, elegant, seductive, mind-blowingly delicious beer. The second is to help you understand that beer is an art form, a gastronomic treasure, a political act, a mystical ritual, a food, and a fundamental human craft. This, in turn, will help you brew even better beer.


If you’re just beginning your brewing journey, this book will take you through the steps needed to get comfortable making beer. For those of you who have been brewing for a while, this book should be a treasure trove of ideas, techniques, and recipes, both historically-based and pure American homebrew anarchy. For those interested, there should be plenty of tools here to develop your own voice as a brewer. As an artist in beer.


This is not a book for drooling imbeciles. I promise not to oversimplify things or gloss over the thorny bits so you can feel superior. Making beer is about doing things for yourself. As my welding teacher says, “They just want you to sit on your ass and watch TV and buy their stuff. If you can work with your hands, you can control your own life.” So you are going to have to learn to work out a recipe. Get yourself a point of view. Become your own brewmaster. I’m not going to spoon feed everything to you. This is art. It’s not paint-by-numbers!


On the other hand, do not expect this book to exhaustively cover every style; that has been done very well elsewhere. I’ve included styles that are either object lessons, technical showcases, new to the homebrewing community, or just essential beers every brewer should know how to make.


I have omitted a fair amount of detail on technical matters, opting to include only what I have found essential to brewing good beer in a homebrew setting. As with styles, the technical side of brewing has been covered many times, far better than I ever could. Frankly, I have seen some homebrewers get obsessed with rather minor process issues and kind of miss some of the more important questions, like what to brew.


So get your kettle shined up and prepare to dive into the world of beer. Ready yourself for the delightful act of discovery that is Radical Brewing.
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	HOW TO BREW


	Brew as if beer is a gift from a benevolent universe. Because it is.


	Brew as if it’s a magic spell. Incant the names: barley, hops, water, yeast, fire. These primal elements converge in a miraculous way to create beer. Just because you understand how enzyme molecules catalyze complex chains of reactions in every stage of the brew, it doesn’t make their million-to-one reaction energy lowering ability any less astounding. Every time you brew, you invoke an uncountable number of miracles.


	Brew like a good shepherd, with billions of tiny creatures at your mercy. The yeast you sprinkle on your brew is not inert muddy goo. It’s alive, and each cell claims a proud royal lineage, nurtured for millennia by our brewing forebears. Give it a comfortable home, with plenty to eat, and it will do its part without hesitation.


	Brew as an act of benevolence. For all of recorded history, beer has had the power to soothe, to please, to bring people together. It was, and remains, a nurturing staple crafted by brewers of faith, the cloistered few whose calling it was to contemplate the universe. Over the ages, beer has brought civilization to nomads, succor to travelers, and a revolution to our own young country, with dark plans and brilliant declarations hatched in public houses, then sealed with a pint. Or two.


	Brew like an artist, with your senses and your whims. Brewing is not engineering; there are no equations for flavor. You have to grope your way through every new brew with an intuitive sense of what’s good, with rhythm, harmony, and contrast, and then get the parts to transcend their individuality and add up to something sublime.


	Brew with balance. Play the sweet malt against the bitter hop, but also consider the rough bitterness of roasted malt, the spiciness of ale fermentation, the fatness of well-lagered Munich malt. As the universe is balanced, so should be your beer.


	Brew with simplicity. Those four Reinheitsgebot substances: malt, water, hops, and yeast, have the power to create a spectacular range of flavors, textures, and sensations. Paring it down to the minimum needed to achieve a great result is the sign of a true master. Even with these limited ingredients the brewing toolkit is huge; malting, kilning, mashing, boiling, and fermentation give you unlimited options for shaping your brews.


	Brew with reckless abandon. Over the millennia, nearly every foodstuff and herbal substance known has been put into beer. Magic beers with mystical—and often psychoactive— ingredients were part of the ancient classical mysteries. Beer has a central role in ceremonial occasions around the world. Berries, roots, bark, seeds, mushrooms, even chickens, eggs, and oysters have all been thrown into the brewpot in the quest for some unusual taste, sensation, cure, tonic, or magical effect. And while our need to chemically connect with the spiritual dimension has diminished in our modern society, there remains much to explore for the sake of flavor.


	Brew with meaning. Beer is deeply intertwined with our humanity across the globe. Yes, brewing can be a job or a hobby, but it is also an act certifying your participation in the family of mankind. Beer brings people together, as you will find once you have a steady supply of homebrew at hand.


	Brew beer with all of this in mind, and the world will remain an amazing place.
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	Ceremonial Kettle


	Made by the author for the secret brewing rituals of the Bloatarian Brewing League.










Chapter 1



AN EMBELLISHED HISTORY OF BEER


Homebrewing dates back as far as beer itself, probably about twelve thousand years ago.


Some academics suggest it was the ingestion of mind-altering substances that led to the creation of the human consciousness. Their view may be on the fringe, but psychoactive chemicals played prominent roles in many early religions. In Christianity, the central ritual of communion revolves around the ingestion of two transformative materials, one of them—wine—with proven psychoactive properties.


My own crackpot view on the birth of civilization is supported by some actual academics. I imagine the nomadic tribesmen as fiercely freedom-loving, with the wind-in-the-hair lifestyle of modern day bikers, tough enough to deal with the brutal realities of nature. Is freshly baked bread, nice as that is, enough enticement to trade Harley for hoe and join the backbreaking ranks of the farmer? In my view it is not. Toss in a refreshing and relaxing beer to ease your troubles and woes and, well, that’s a proposition worth talking about.


I further contend that the lubricating nature of alcohol allows people to coexist in the otherwise crushing density of cities. This is as true now as it was in Ur of the Chaldees.


Beer has always been shaped by geography and climate. Each species of grain is adapted to a particular climatic zone, with wheat favoring milder climes while oats and rye thrive in harsh Northern regions. Barley is pretty hardy, but does need a richer soil than rye or oats. Hops, too, are sensitive to latitude, as they require a particular summer day-length to trigger cone production. Each herb, fruit, and other ingredient has a preferred habitat, and in the days before the easy transport of commodities, every drink tasted of its own unique flora.


Despite this, much of the pattern of beer’s popularity defies explanation. Why was Egypt and so much of the rest of the early Middle East so crazy for beer, while the Greeks and Romans started early with wine and have pretty much stood by it for the last three thousand years? Was it a technological improvement that originally allowed them to store and enjoy the wine throughout the year? Was it just the masses mimicking the luxurious drinking practices of the elite, and later the desire to cling to the culture of the faded empire long past its glory? Or was it just the fact that once you get the grapes, wine is about the easiest thing there is to make?


And what of the Barbarian nations? The French have always found plenty of uses for beer, if not respect. Even today, France supplies much of the barley used to turn out the radiantly artistic beers of Belgium. So why no beer culture in Gaul?


The Germans can make a pretty good cask of wine. Was their headlong lust for beer a means of spurning the decadent ways of the South, reminding themselves of their raggedy triumph over the largest empire the world had ever known? Could this have happened without a real national identity until the late Middle Ages? And could there be a shred of resonance in this idea today, or is the beer tradition running on the fumes of sheer dogged traditionalism?


A couple hundred years ago, the differences were chalked up to the fundamentally diverse constitutions of the various “races”: beer being suited to the Dutch, while unhopped ale was the healthier drink for the Englishman, blah, blah, blah. This is hogwash, of course, but beer functioned as liquid bread, an important part of a whole nutritional system consisting of many interdependent parts, and any kind of change would tend to upset a carefully balanced equilibrium. Plus, people tend to be rather set in their ways, as well as contemptuous of foreigners. As an example, it took about a hundred years for hops to become accepted in England.




	The Birth of Beer: Location: a really fertile part of the Fertile Crescent, 10,000 B.C.E.. It must have gone something like this:


	“Senacherib, you lazy son of a scarab!


	“I’ve had it up to my shooskas with this lousy nomadic life. We never have anything nice. No coffee table, no comfy chair, not even a teevee! Camel hair tents, camel hair rugs, camel hair shorts! My life is an itchy hell, husband of mine, and you’re to blame. Can’t we just settle down, maybe quit the Ur’s Angels, get one of those new mud brick split levels, like the Joh’Nzanh’s?”


	“Awwww, Angie, you know I just got new chrome mud flaps for Harl’eh and Dav’d-Zon. Look how shiny! This desert dude was born to ride!”


	“Come, sit, eat. I got some of that new barley grain down at Honest Ur’s Bargain Hut. Very trendy. A deal, too. I think it got wet in last year’s rainstorm. Looks like it sprouted. Made you some nice gruel from a recipe in Good Tentkeeping. Mmmm, steaming hot.”


	“Splakh! I hate nouvelle cuisine. You know I’m a lamb and lentils man. I’m outta here! Hey guys, c‘mon, let’s ride out to the oasis. I think they’re grillin’ goatburgers tonight.”


	RRRRRRvvvvrrrrmmmm! (To be perfectly accurate, camels peeling out sound more like flup, flup, flup.)


	As Senacherib and the rest of the gang flups off into the desert, Angie, frustrated by another failed effort to tame her free-spirit husband, dumps the remaining barley into his uneaten bowl of gruel and sets it outside the tent. She cries herself to an itchy sleep under the cool desert moon.


	The next day the goop has taken on a life of its own, sputtering and throbbing under the hot Mesopotamian sun. “Interesting,” she thinks. “But this needs more work.” She takes the pulsating mash and filters it into a clay jug through her camel-hair headcloth, then digs the pointy end of the jug into the cool sand. As a final attempt to save the situation, she tosses in some chopped dates, coriander seeds, and the bitter herb rue into the mix.


	A couple of days pass before Senacherib and the rest of his rowdy pals trundle back to the encampment, a bloated gazelle strapped across the back of one of the camels (actually she smelled them before she heard them).


	“Heyyy Angie! Yo, I’m home! What is there to drink around here?”


	“Just a little something I brewed up. Here.” He takes the jug and after a cautious sniff takes a long, cooling draught of the tangy, tickling beverage. She has a twang of conscience, thinking maybe she didn’t really want to poison him completely to death.


	“Uargh, not bad. Kinda fizzy. Whoa, I gotta sit down. Hey, guys, try this...”


	You know the rest of the story. Senacherib gets a little sick, but in a good way. He and Angie settle down into their mud-brick double-wide next to a very large pile of barley and the rest of the Ur’s Angels, forming a happy little village of bubbling barley-juice drinkers. They go on to invent the wheel, civilization, and after a very long hot spell, the fridge.











		 

		A MOSTLY TRUE BEER HISTORY TIMELINE







		c. 10,000 B.C.E.


		Glaciers melt, barley pops up everywhere. Neolithic people take flat rocks and pound it into hearty nourishing gruel.







		9999 B.C.E.


		Neolithic people sick of gruel. Wonder what else they can do with barley.







		9998-9000 B.C.E.


		Tried everything: gruel loaf, gruel au jus, gruel fritters, gruel pâté, gruel in aspic. Charred meat is still by far the most popular food.







		8999 B.C.E.


		Final contestant in barley cook-off comes up with a winner: crock-aged festering sprouted barley-cake bisque with bitter herbs, actually much more enjoyable than it sounds. Dubbed beer, it’s much better than gruel. The formerly neglected Goddess of Gruel becomes fashionable new Goddess of Beer, now in big demand at parties everywhere across Fertile Crescent.







		5000 B.C.E.


		Formerly nomadic people of ancient Middle East settle down to avoid having to lug around heavy jugs of beer. Civilization officially begins.







		3000 B.C.E.


		Egyptians start to build mighty civilization based on the motivating power of beer. The whole place gets drunk and stacks rocks into giant pointy pyramid things, frightening desert nomads. As a joke, they appoint a hippopotamus named Seth as the god of beer. Nation wakes up a thousand years later with a helluva hangover.







		1740 B.C.E.


		Sneaky Babylonian brewery accountants encourage use of straw and papyrus chaff as cost-saving measure in breweries. Hammurabi gets mad and writes code of laws describing which body parts to chop off as punishment for such infractions.







		45 B.C.E.


		Degenerate Egyptian ruler-god mistakenly trades Queen Cleopatra to Roman wine-drinking weasel for a six-pack of something “much better than beer.”







		50 C.E.


		Roman Emperor Julian says beer “smells of goat,” starting long tradition of effete wine snobs bad-mouthing beer. Rome becomes filthy with wealthy, effete wine snobs, and begins its long and inevitable decline.







		410-455


		Beer drinkers from the barbaric North ride their Harleys into Rome and smash up the place but good.







		700-900


		Vikings learn to make beer from grains and tree parts. Heaven envisioned as giant beer joint, with glorious death in battle as the cover charge. Thousands rush to join the army.







		600-1400


		

		Dark Beer Ages. Monks support religion by brewing beer using creepy-sounding medieval ingredients like Bog Myrtle. Strong beers reserved for Abbots and other bigshots.


		Monastic brewery accountants come up with the idea of “small beer” to give out to penitents as a cheaper substitute for expensive hair shirts.


		Monopoly maintained on the sale of high-priced beer “gruit” herbs, guaranteeing the church a piece of the action on every beer sold in whole Dark Ages area.


	






		1350-1450


		Hops replace other herbs, weakening the church’s grip on beer revenue, eventually allowing free-willed scalawags like Martin Luther to vandalize church doors, inexplicably opening the floodgates of the Renaissance.







		1500


		Lager beer emerges from damp and chilly caves in Germany. Soccer not yet the national sport, so England fails to see the point. A little later, Scotland—way into damp and chilly—takes it up enthusiastically.







		1516


		Bavarians enact the fabled Reinheitsgebot beer purity act, creating the foundation for serious-sounding advertising puffery 475 years in the future.







		1524


		Flemish immigrants bring hopped beer to England. Ale lovers in Britannia show their appreciation by making up derisive ditties and rioting.







		1587


		New World Indians show Walter Raleigh how to make cheap watery beer from maize, and American beer is born. Raleigh later beheaded, but the warning was ignored by later brewers.







		1620


		Pilgrims stuck on small, stinky ship bobbing slowly across the Atlantic, sort of lost and really, really thirsty. They look for landmark, but can only find small ugly rock and decide to land anyway. They show their devotion to their religious principles by postponing church-building in order to make the brewery their first permanent structure.







		1722


		In London, the story of Ralph Harwood inventing porter is invented. Due to poisonous additives in beer, people start hallucinating, and worse. Consumers rail against the use of such adulterants in beer, which are eventually outlawed.







		1773


		American colonists pretty sick of stale, highly taxed English beer. They hold a meeting in the local tavern and plot to dump all the ale in the harbor as a protest. After a few more rounds, someone comes up with the much better idea of dumping tea into the harbor, and history is made.







		1750-1800


		The thermometer, hydrometer, and steam power all come to English porter breweries as the industrial revolution takes hold. Brewery accountants get nice corner offices. German brewers come and take notes. Belgium yawns, decides not to clean the spiderwebs off their fermenters.







		1814


		Giant beer vat collapses in London. Dozens drown, but in a pretty cool way. Impoverished hordes signal their approval by violently struggling for gutter space to drink the spilled beer.







		1847


		England’s Glass Tax is repealed, encouraging bottled beer and starting a trend toward paler, clearer beers (which reached its zenith with Miller’s 1994 introduction—and withdrawal—of Clear Beer.)







		1840-1860


		Germans immigrate to America, and lagers displace English-style ales. English finally start to feel better about losing Revolutionary War.







		1873


		“Golden Era of American brewing” peaks with 4,131 breweries.







		1890s


		Refrigerated railcars and national marketing signal the beginning of national breweries. Local breweries send out press releases stating they will survive thanks to “the undying loyalty of their local customers.”







		1915-1917


		World War I rationing cuts strength of beer, and brewers rush to convince us we like it this way. Local brewers start to report some of their local customers are dying off. “Golden era of American brewery accountants” begins.







		1919-1933


		Prohibition ushers in era of gangsters, speakeasies, and homebrewing. The cocktail flourishes as the only way to hide the strong, bathtubby taste of bathtub gin.







		1934


		Beer can invented. Joe Six-Pack born in Steubenville, Ohio.







		1976


		American bicentennial year is low ebb of beer quality and diversity, as 90 percent of the beer brewed in the United States comes from just five companies.







		1976


		First American microbrewery opens, then soon closes. Lured by the sweet, malty smell of success, many others are inspired to open their own breweries.







		1995


		Industrial breweries jump on increased consumer demand for quality beer by redoubling efforts to find clever animal mascots for their red beers.
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There is a certain churning fashionability affecting beer styles in most places, and this also has a generational component to it. Of course we don’t have any detail when we look at truly ancient tastes, but when we get to about five hundred years ago, we see beer fashions changing two or three times a century. There’s always an old-fashioned beer, staunchly defended by the old guys, who take the style with them when they pass from history. Unless, as often happens, the once-senescent beer is recast by an enthusiastic new generation eager to reconnect with their past, or who just crave what they believe to be a new sensation, which is a perfect picture of our present situation.


[image: image]Gender and beer is another interesting area of study. There were beer deities of both sexes in the ancient Middle East: Sumerian Ninkasi was female, as were the brewers and alehouse proprietors; the Egyptian beer hippo-god Seth was male. The gender of the brewer seems to have depended on the scale and degree of commercial activity. When brewing was a household chore, it was invariably a female responsibility. On a larger scale, especially after industrialization, it became exclusively male. In between was a kind of fuzzy area where gender roles could go either way, depending on the society. In the Middle Ages, small-scale commercial brewing was practiced by women, and it seems to have been a real lifeline for widows and other unattached—and financially marginal—women. At the same time, larger breweries flourished in monasteries, always the domain of men. Today’s homebrewers tend to be men, mainly, I believe, because hobbies of all kinds seem to be more captivating for men. Honestly, I wish the situation were different; most of the women I know who brew are really good at it. One of them uses “Beer Diva” as an e-mail address, and I have to say this is not an idle boast.


So beer’s relationship to society poses the kind of questions that give anthropologists, sociologists, and historians purpose—and that also drive them crazy. The history of beer’s role in society is a difficult pursuit. Once you start looking into history, you realize how much is gone forever, and how much effort it takes to connect the well-separated dots of the past.


Some of the oldest laws of any kind pertain to brewing and serving beer. The famous Code of Hammurabi contains prohibitions against overcharging in alehouses. Poor quality beers—especially those watered down or adulterated—seem to have been major problems throughout history. Nowadays, watered beer is a point of pride with some people; it commands more than 40 percent of the American beer market.


Beer has always been a free-flowing gusher of government funding; at this writing there are proposals in many legislatures to raise the taxes on beer once again. People’s desire for beer and other alcohol is so strong that they will willingly shoulder a huge burden of taxation. This started early. By the early Middle Ages, governmental or religious monopolies were established for the production and sale of gruit, the spice mixture used to flavor ale. It was a mandatory ingredient, and the high prices charged by the gruit monopoly constituted a tax of sorts. These monopolies were later extended to hops in many places.


A multitude of different schemes for extracting money from brewers and their customers have been used over the years, and these usually had an impact on the strength and character of the beers. Taxes on malt, wort gravity, hops, glassware, alcohol content, and even on the volume of the mash tun have all played a role in the development of present day beer styles.
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	Bronze Age Beakers and Jugs


	Ritual vessels for beverages suggest a liquid of great importance. Recent evidence from Neolithic ceremonial vessels has revealed traces of meadowsweet, an herb known to have been used in mead and beer.





In the Dark Ages, we discover a huge range of beers seasoned with plants other than today’s ubiquitous hop. Exotic seasonings like meadowsweet, bog myrtle, and wild rosemary complemented the more familiar ginger, nutmeg, and clove in these medieval brews. Beers were thought of as much more than simple drink. Indeed, every culinary, medicinal, or magical herb has at one time or another found its way into a beer of some sort. The legendary fearlessness of Northern beer-drinking tribes like the Picts and Vikings were often ascribed to the strength of their ale and mead, frequently bolstered by psychoactive plant substances. It is believed that the legendary Viking warriors, the Berserkers, were hopped up on ale laced with Ledum palustre, or wild rosemary.


It’s impossible to say exactly how these medieval beers would have tasted, although there are plenty of dogged recreationists out there brewing old recipes as well as they can decipher them. I ascribe to the view that people liked a good beer back then as much as they do now, and despite severe limitations in raw materials and technology, clever and dedicated individuals were able to turn out beers worthy of poetry. Documents from the past reveal that governments had a keen interest promoting quality products, as the town’s reputation was on the line.


Guilds were entrenched by the start of the fourteenth century; on the Continent, these guilds—and sometimes whole towns—specialized in either red (barley) or white (usually wheat) beers. Although there were many exceptions, white beers tended to be more of a northern product than a southern one.
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	Medieval Ale Glasses


	An elegant glass has always made the beer taste better!
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All across the North Sea coast, cities banded together to form a trading organization called the Hansa (or Hanseatic League), whose focus was trading by ship. Many of the towns—Hamburg, Bremen, Rostock, Lübeck, and others—were known as brewing centers, and this trade spread Germanic brewing traditions far afield, especially to the north and east. Beer was also exported to England. Many of the Hansa towns—especially the ones like Hamburg, which were early hop trading centers as well—helped spread the gospel of hopped beer.


[image: image]As trade and manufacturing became more structured, so did the business of beer, changing from a household craft to a purely commercial enterprise, although breweries in large estates survived until about 1900. Brewsters, women who formed the backbone of the brewing craft in the Middle Ages, did not make the transition.


Meanwhile, in the caves of southern Germany, perpetually chilly conditions led to the evolution of a particular type of yeast adapted to cooler temperatures. This bottom-fermenting yeast was first mentioned in the fifteenth century, but it took another century or two before it became dominant in the area. Appreciated for its clean, smooth flavors, this new “lager” (from the German word meaning “to store”) beer would come to dominate the entire brewing world, pushing top-fermenting ales into the realm of specialty beers, save for a few holdout regions, but this came much later.


[image: image]In 1722, porter was born, so the story goes. This might have been just another curious regional specialty, except that it happened in London, one of the largest cities on earth, where a little thing called the Industrial Revolution was just starting. England was coming down from a massive hangover spawned by a curious experiment featuring homebrewed gin and unregulated retailers. The effect on the health of the population was disastrous, and the Crown was motivated to promote the more temperate beverage of beer. Hogarth’s famous pair of engravings, Gin Lane and Beer Street, sum up the mood of the day pretty well.


Spurred by advances in technology and a burgeoning urban population, porter rode the tidal wave of a whole new kind of factory brewing. For the working classes, industrial employment and crowded urban conditions meant they lacked the time, space, and resources to brew beer at home. This fueled the thirst for professionally brewed beer.


As London boomed, so did the brewers, becoming among the most heavily capitalized businesses in the world. As they rushed in to take advantage of this swelling industry, competition became more intense, and brewers scrambled for any financial advantage. Business interests prevailed. As in all times and places, there were righteous brewers as well as scoundrels. The bad ones flaunted the laws against additives, and loaded the beers with everything from chile peppers to opium. As early as the fifteenth century there were prohibitions against “unwholesome” beer, and this was further codified by a 1710 law which forbade anything other than hops to be used for bittering, although the use of broom and wormwood was allowed by publicans. It wasn’t until the early 1800s that the government cracked down on druggists selling all manners of toxic additives to brewers, effectively ending the problem. Lifting the tax on hops didn’t hurt, either.


Black malt, patented in 1817, meant that porter could be brewed largely from the high-yielding pale malt, lowering the cost of production significantly. This changed porter’s flavor but the public didn’t seem to mind. Sugar, a valuable product of England’s colonial empire, was also added to the mix as a cheap fermentable adjunct, further bringing down the quality.


The word “stout” as cant for a strong beer was in use fifty years before the birth of porter. Later, of course, it came to specifically stand for a particularly strong dark substyle of porter, and eventually far surpassed porter in popularity, thanks to the Irish.


Pale ale, which had largely remained the domain of the country gentleman throughout porter’s rise, became the next great fad, pushed along by the availability of affordable glass drinking vessels. Now the more countrified pale ale brewers became fair game for acquisition and development.


The immense wealth of the large mechanized brewers allowed them to focus on things besides beer, and they began to play at high finance, first swallowing each other up, then turning to smaller game in a cannibalistic orgy of consolidation and brewery extinction that continues in Britain, as elsewhere, to this very day.
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	Pillar Ale Glass, c. 1860


	Modern industrial technology was used to create glassware that showcased the new pale ales and Pilseners.





In Continental Europe similar forces were at work, although less dramatically. The Germans came gawking to London in the mid-l700s and took back many bits of industrial technology, but the consolidation there didn’t reach the same kind of feeding frenzy until very recently.
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	American Saloon Staff, c. 1900





In 1842, a pale lager brew was cooked up in the town of Plze (Pilsen), Bohemia. By World War I, this newly fashionable Pilsener dominated the world beer market. The close of the nineteenth century saw the demise of a large number of regional specialties everywhere. People were less interested in the quaint and sometimes quirky products of their hometowns, and now wanted the new, pale, clear, mass-produced modern beers.


Two world wars on top of many earlier conflicts led to rationing and tax policies that encouraged weaker beers. Germany’s unification and incorporation of Bavaria in 1871 led to the adoption of the Reinheitsgebot nationwide, killing off a number of spiced and specialty brews in the North.


In America, the number of breweries peaked at 4,131 in 1873. Aided by innovations like refrigerated railcars and large advertising budgets, established regional breweries muscled their way onto the national scene. By the time Prohibition began in 1919, there were only 1,568 left. After it was repealed in 1933, less than half reopened, but many were in a severely weakened condition and didn’t last long.


Besides profit considerations, other factors led to American beer’s decline in intensity and variety. World War I led to a suppression of German culture here, and the popularity of Germanic styles such as Münchner seems to have vanished with it. Since before 1550, corn, a near-flavorless adjunct, had been a great favorite with the boys in the accounting department and with brewers trying to tame the high protein barley that thrives here. Two world wars had the same effect here as in Europe: weaker beers. And with the horrifying excesses of prohibition sandwiched in between, people largely forgot what real beer was like.


[image: image]Consumers of the mid-twentieth century were enraptured with the new consumer culture, and were only too eager to cast off the past. Like my father, who planed the claw feet off the family’s Victorian dining-room chairs, postwar Americans wanted modern products for their sparkling modern lives. Dave Brubeck on the hi-fi, Formica on the dinette, and name-brand, crystal-clear canned beer chilling in the fridge. By the 1970s, there were just a handful of breweries in this country, virtually all of them producing pretty much the same beer.
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	Plus je bois, mieux je chante


	“The more I drink, the better I sing.”





Just when things were at their darkest, a young Fritz Maytag bought the very rundown Anchor Brewery in San Francisco, which had been inconsistently producing a remnant of the Gold Rush era called “steam beer.” With an immense amount of effort—and no small amount of cash—Maytag managed to turn Anchor into the cornerstone of the craft brewing movement.


In the late 1970s, homebrewing began to inspire dreams of craft brewing. Not knowing it was impossible, Jack McAuliffe started New Albion Brewing in Sonoma, California. This company didn’t last long, but by then the fuse was lit. By the mid 1980s, craft breweries were springing up like mushrooms on the West Coast and elsewhere.


The late 80s and early 90s were a period of booming growth for craft and home brewing alike. Such success attracted a lot of people who had no business in the business, and there followed a wave of brewery closings. To this day, there is still a lot of used equipment lying around. So the industry has retrenched and settled into a more sober period of modest growth. The people who are making imaginative, well-crafted beers and marketing them with a bit of verve are doing just fine. I think it can honestly be said that there has never been a better time to drink beer in America than the present. And the future looks even brighter.


[image: image]


In a strange way it may be a good thing that America’s brewing tradition had the artistic life just about squeezed out of it by the industrial brewers. This was liberating, as American home and craft brewers felt completely free to invent a new style of brewing unhindered by the need to preserve a vanishing folk tradition. In Britain, real ale was (and is) imperiled, so the logical step was to form an organization dedicated to preserving the tradition. CAMRA (the Campaign for Real Ales) succeeded in rescuing real ale from the scrap heap, but at the same time, this movement was anything but encouraging to innovation, although by now this has started to change.


[image: image]The old familiar mergers and consolidation are rampant on the Continent. There have been a lot of woeful tales from Belgium of late, as treasured and eccentric products have been eradicated or mainstreamed. The bock is just starting to hit the fan in Germany, which is extremely vulnerable due to the sameness of so many of its beers. With a lot of effort and a little luck, the same kind of creative energy that has made the American craft beer so vibrant will find a way to bring some vitality to these proud brewing nations.







Chapter 2



WHAT IS THIS THING CALLED BEER?


Beer is the vast family of fermented beverages made from plant starch, usually derived from grain. It is a worldwide phenomenon; nearly every society with access to grain, from the Himalayas to the Andes, makes beer. In Africa, millet is the preferred grain. In South America, corn and manioc beers are most common. In Asia, from Japan to Tibet, rice is the grain of choice. Elsewhere, palm, agave, cassava/manioc, sorghum, and rye are all used to make beer. The variety is mind-bending. Eskimos, as far as I know, have no traditional beer, having apparently tried and discovered that it is impossible to get alcohol from walrus blubber.


In addition to the flavor and modest amount of alcohol it offers, beer is also valued as a food—liquid bread—and as a safe, potable beverage, as the brewing process renders water reliably safe to drink.
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	Brewmaster c. 1870





All types of grain and many edible roots contain starch, which are sugars linked into chains. The molecules are too long for yeast to eat, so a process is needed to break starch into fermentable sugar. In barley malt beer, we hijack the mechanism the plant itself uses to make its own energy reserves available to the sprouting plant. In the rice-based Japanese saké and Himalayan chang, special fungi supply the enzyme. Chicha, the indigenous corn beer of Latin America, uses human saliva as the enzyme source.


For beers broadly in the European tradition, barley reigns supreme with wheat a significant second and others like rye and oats making occasional appearances. In most cases, the grains are malted before brewing. In malting, the grains steep in cool water until they sprout and just begin converting from a seed into a small plant before being quickly dried and lightly toasted. The malting process activates starch-dissolving enzymes in the grain and makes the kernels more crumbly and receptive to water. The drying, or kilning, creates that lovely range of malty flavors we treasure in beer.


WHAT MAKES A BEER?


Great beer is a delight to the senses. As we are highly visual creatures, the most obvious characteristic of a beer is its color. The whole range, from pale golden yellow to the inkiest black, comes from malt kilned in a variety of ways; mixing various shades gives the brewer a huge palette to work with. And of course, these colored malts display a huge range of different flavors and aromas as well.


“Strength” can describe either alcoholic content or the density of the unfermented wort, called original gravity. They are closely related, as the more material that’s available to ferment, the more alcohol that can be created. It’s not a rock-solid relationship, because various factors influence how much of the potential sugars are eventually transformed into alcohol. A rough rule of thumb is that an original gravity of 1.050 (12 °P) will result in an alcohol content of 5 percent; at 1.070 (17 °P), alcohol is around 7 percent. So it goes up and down the scale. With increasing gravity come not only increasing alcohol but more intense flavors as well.


It is important to remember that color is not strength. Although draft Guinness may taste strong to some, it actually has less alcohol than most (so-called) industrial Pilsener-style beers. Color reflects simply the amount of roasted or toasted malt used, which in most beers amounts to less than 25 percent of the recipe.


[image: image]


BODY AND TEXTURE


As beer hits your tongue, there is a perception of weight and texture that is different from a flavor sensation. There may be a certain viscosity or oiliness on the palate. In some beers there are mouth-puckering (or astringent) qualities that may add to perceptions of weight or just be distracting. And of course sweetness also adds a feeling of weightiness in the mouth.


Beer is a colloid, a suspension of small particles (in this case, proteins) in a liquid. The proteins form a loose net that knits the liquid into a semi-solid. Gelatin is a familiar example. The colloidal state is an important contributor to beer body as well as head formation and longevity. Unfortunately, it is a house of cards, degrading over time—this is the “snow” you sometimes see in a really old bottle of Eurobrew. The colloidal state is also temperature dependent, often throwing a haze when the beer is chilled. This sort of misbehavior is frowned upon in commercial beer, so manipulation of the colloid composition by commercial brewers is one of the finer points of the science. Most homebrewers are generally unconcerned about the details, except those who want to master the subtleties of lager brewing. But then this is a breed of brewer looking for trouble the same way mountain climbers do.


Grains—especially in their unmalted state—contain beta glucans and pentosans, gummy polymers of sugar that can cause problems for the brewer. In the mash, their high viscosity may make it hard to separate the sugar-rich wort from the spent grains. In the finished beer, these gums can add a creamy or even an oily texture. This can be a problem in cheap, canned corn beer, but in styles such as Belgian witbiers and rye beers, the oily texture can be a welcome addition.


Carbonation adds texture and a certain measure of flavor to beer. Carbon dioxide gas actually dissolves in the beer as carbonic acid, adding fizz and an acidic bite. The quantity can be easily controlled by the brewer and is usually driven by style. British ales are usually lightly carbonated, which allows their subtle complexity to shine. In larger quantities, dissolved CO2 can mask other flavors, especially hops—another reason why mainstream beers taste so bland. Wheat beers are highly carbonated, but are usually poured from the bottle in such a way as to remove some of the excess gas by the time the beer is in the glass.








		
Units of Measurement in Beer







		Quality


		Unit


		Comment







		Alcohol


		% by Volume


		The international standard







		% by Weight


		America, from 1933 to about 1995







		Gravity of Wort


		OG (Original Gravity)


		Specific Gravity, often expressed minus the decimal point







		°Plato


		Sugars, in percentage—new standard







		°Balling


		Sugars, in percentage—old standard







		Belgian Degrees


		Original Gravity, decimal shifted: 1050 = 5° Belgian







		Brewers Pounds


		Sugars, expressed as pounds/British barrel. One Brewers Pound per Bbl = 10028 OG.







		Wort Color


		SRM


		Modern spectrophotometric method, corresponds roughly to the old Lovibond series.







		°Lovibond


		Old arbitrary system of colored glasses to be compared visually to beer samples. Still used to refer to malt color in the United States.







		EBC


		European Brewing Convention color measurement standard. Approximately double at any given color, but not precisely correlated to °SRM







		Malt Color Units


		°SRM x Lb ÷ gallons. Very rough measure of total malt color added to beer. The higher up the color scale, the less accurate it gets. See p 62.







		Hop Bitterness


		IBU


		Parts-per-million of iso-alpha acid present in the finished beer. Spectrophotometrically determined.







		HBU


		Homebrew Bittering Units. Estimation of hop bittering substances added. Not accurate by itself as a predictor of beer bitterness. Alpha Acid % x ounces ÷ gallons. Also called Alpha Acid Units (AAU).







		Carbonation


		Volumes CO2


		Amount of CO2 dissolved in beer, the volume of the gas compared to the volume of the liquid. Since the density of the gas (and the liquid too for that matter) varies by temperature, the same volume of gas will be at a higher pressure when the temperature is higher. Typical beer carbonation levels are at 2.2 to 3.0 volumes. See p 68.












BEER FLAVOR



As you taste, it is important to distinguish between flavor and aroma, although it may be hard to pull them apart at times. Flavor is defined by certain chemical interactions in the mouth, primarily on the tongue. There used to be four recognized flavors: sweet, sour, salty, and bitter. It turns out there’s another, umami, that is found in soy sauce, fish, seaweed, and MSG, and that is very important in Japanese and other Asian cuisines. The chemical responsible for this is glutamate, an amino acid.


I would show you one of those textbook tongue diagrams where the organ is broken into areas according to which flavor it detects best, but it turns out that’s all wrong. So much for health class. The little bumps on your tongue are called papillae, and they contain the sensing apparatus for the different flavors. They are not concentrated by type, but are spread all over the tongue.


Sweetness and bitterness are the primary players in beer flavor. The sweetness of malt and the bitter hop resins form a yin and yang of balance every brewer has to deal with in every single brew. Additionally, most dark malts have roasty/toasty qualities that fall on the bitter side of the balance equation.


Sweetness in beer comes mainly from unfermented sugars. During mashing, the brewer can make the brew more or less fermentable. Yeast love maltose, the primary sugar that comes from malt, but will not ferment some of the other sugars liberated during brewing.
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	Bellarmine Jug


	From 1400 to 1600, these pot-bellied stoneware jugs were used to transport and serve beer and wine across Northern Europe.











		Starches and Other Polymers of Glucose in Beer







		Glucose


		Single molecule. In small quantities (≤ 10%) in wort.


		Fermentable







		Maltose


		Two glucose molecules linked together. This is the primary fermentable in beer. Sweet.


		Fermentable







		Maltotriose


		Three glucose molecules linked together. Barely sweet.


		Variably fermentable







		Maltotetraose


		Four glucose molecules linked together. Not sweet.


		Not fermentable







		Dextrins


		Between 4 and 25 glucose units. Not sweet.


		Not fermentable







		Starch


		Linear or branching structures of many glucose units, typically around 1,000.


		Not fermentable











Bitterness comes primarily from the addition of hops (or rarely, other bitter herbs) to beer. These green fluffy cones contain bitter resins and aromatic compounds that change chemically and dissolve in the wort when boiled. More important than bitterness is balance. The balance between malt sweetness and hop bitterness is the backbone of any beer recipe, but other components like tannin, roasty/toasty flavors, acidity, smoke, alcohol, and others may also have roles to play in some beers. As the gravity of the beer goes up, so does the amount of bitterness needed to balance it.


Salt (sodium chloride) can play a role in beer flavor, as it is often present in brewing water to one degree or another. It doesn’t affect the chemistry of the mash, but in small amounts, salt can give the impression of a full-bodied richness, and has been employed as a seasoning ingredient in some very light beers to achieve just this effect.



ELEMENTS OF AROMA





	The Laws of Aroma in Beer


	

			You want some.


			Use more than you think. It will go away.


			Complexity is good.


			Complicated is bad.


	





In contrast to the limited universe of five flavors, the spectrum of aromas humans can detect is essentially unlimited. Beer plays into this by offering several hundred known aroma chemicals, which can be grouped into several classes.


Alcohols Various forms, from ethanol to longer chains, called fusel alcohols, with more intense aromas (think isopropyl alcohol).


Aldehydes Family of fruity and perfumey aromas. Most common in beer is acetaldehyde, which has a fresh, green-apple aroma.


Diacetyl The chemical that gives movie popcorn its buttery zing. May add a certain richness in very small amounts, but if noticeably buttery it’s usually an indicator of a contamination or yeast stress problem. Also a natural product of normal fermentation; in lagers, there is a need for a short period of elevated temperatures (twenty-four hours at 68 to 70° F or 20 to 21° C) to allow it to be reduced to less objectionable chemicals.
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Esters Fruity or sometimes spicy aromas mostly due to yeast activity. At high levels in Belgian yeasts, especially when fermented at higher temperatures.






		Ethyl acetate


		Fruity, nail polish remover







		Isoamyl acetate


		Banana







		Ethyl hexanoate


		Ripe apple








Organic acids A result of yeast and bacterial activity, which may be pleasant or unpleasant depending on context and concentration.






		Acetic


		Vinegar







		Butyric


		Rancid butter or cheese







		Capric, caproic, caprylic, capranoic


		Goaty (like goat cheese); sweaty







		Isovaleric, isobutyric, 2-methyl-butyric


		Horse (from Brettanomyces)







		Lactic


		Yogurt, sour cream







		Valeric


		Stinky cheese








Phenol A wide range of chemicals, many of which are noxious—smoky or medicinal, for example. Desirable ones may be produced by specialized yeasts such as strains used in Bavarian weizens or Belgian ales.






		4-vinyl guiaicol


		“Clove” aroma found in weizens







		4-ethyl phenol


		Barnyard; a marker for Brettanomyces activity








Pyrazines, etc. Malt aroma chemicals from bready to malty to nutty, to toasty to roasty. These are formed exclusively from malt kilning, even in the palest malts. Malt extract has been largely stripped of aroma, which is why a pound of crystal malt or a mini-mash makes such a dramatic improvement.


Terpenoids Hop aromatics, mainly, which differ greatly according to variety. Hop aromas come from the plant and dissolve into the beer unscathed. However, boiling does drive them out again, which is why aromatic hops are added at the end of the boil, and sometimes even (as in dry hopping) during fermentation. Excess CO2 gas given off during fermentation will also scrub hop aroma out of beer. And time, of course, does its damage too.


This list does not include spiced, fruit, or infected beers (see p 74), although in both cases many of the chemical classes are the same.
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	Ale Glass, c. 1840, possibly Pittsburgh





THE FINE ART OF DRINKING BEER


It takes effort to brew your own beer, so you might as well make sure you serve it in the best possible manner. A well-crafted beer, when served at the proper temperature, in the proper glass, with a proper head, can be a thing of wonder.


Start with a clean glass—very clean. If there are bubbles clinging to the side, it’s not clean. The dirt provides nucleation sites for bubbles, which will drain a beer of its fizz prematurely. Modern dishwashing detergent is pretty good, so this shouldn’t be too tough. If you’re washing by hand, make sure the detergent is thoroughly rinsed; if not it can collapse the head. And be sure to dry the glass by hand as well, because minerals from dried-up water spots can count for dirt.


The choice of glassware has of late been made into a pseudoscience as tricky and opaque as quantum chromodynamics, with a numbing variety of strangely shaped vessels accompanied by dire warnings lest you commit the unforgivable faux pas of serving, say, a lambic in a gueuze glass. As much a fan of drinking glasses as I am, I have to tell you this is a rather modern conceit, concocted in the last half of the twentieth century. Before about 1750, little distinction was made between even wine and beer, with glasses holding whatever was being passed around the table. People felt lucky to have a glass at all.


However, in some countries brewers are very particular about the serving methods used for their beers, even specifying the glass shape. In Belgium, every beer has its own glass, and in some bars if the proper glass is already in use, you’ll have to pick another beer. Of course glass selection is not all frippery. Certain styles do show well in their “traditional” glassware, but you should treat these suggestions for what they are, and not inviolable laws.


Most important is matching glass size to beer strength. You wouldn’t (well, shouldn’t) drink barley wine by the pint, so small glasses are best. The strong October beers of England were drunk from glasses holding barely 2 ounces. Some beers have a lot of carbonation, which demands a glass with some additional headspace. Topers in Berlin quaffed their low-alcohol weissbier from huge tumblers holding a gallon or so, capacious enough for an immense bouffant of foam. It is best to pour out all of a bottle of homebrew at one time, as the yeast is almost always unattractive and sometimes adds a muddy taste, so having a large enough glass is very important. Having some extra headspace also allows for aromas to collect, giving the sniffer a sniffable experience.


Various tapers can either compact or support the head. A Pilsener glass with its ice cream cone shape supports a large, fluffy head. Inward tapering glasses will force the head together as it rises in the glass, as well as helping to keep the aroma inside the glass. A tulip-shaped glass both concentrates and supports the head.


If you’re doing a judging or critical tasting, a 6-ounce wineglass is the internationally approved standard for beverage sensory analysis, but given the nature of most homebrew judgings, simple hard plastic cups are a necessary evil.


Serving temperature is also very important. To some degree this is dictated by tradition—cellar temperature for British real ales, for example—but generally weaker beers are served cooler than stronger ones. A fine, fruity British ale will taste weird and lifeless if served ice cold. So will a German lager for that matter, which is why they’re served at about 45° F (7° C). Dark, malty, or strong beers may be served warmer than pale ones. High carbonation levels require colder serving temperatures to prevent overfoaming.
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	“We have besides cups made of horns of beastes, of cockernuts, of goords, of eggs of estriches; others made of the shells of divers fishes brought from the Indies and other places, and shining like mother of pearle. Come to plate, every tavern can afford you flat bowles, french bowles, prounet cups, beare bowles, beakers; and private householders in the citie when they make a feast to entertain their friends, can furnish their cupboards with flagons, tankards, beere cups, wine bowles, some whits, some percell gilt, some gilt all over, some with covers, others without, of sundry shapes and qualities.”


	— Heywood, Philocothonista or Drunkard Opened, Dissected and Anatomized (1635)





Pouring Pour right down the middle of the glass. You want to release some carbonation and get a good head going. Let it settle, and keep pouring. Patience will be rewarded with a dense, long-lived head and a less gassy beer.


Storage Cool and dark is the rule here. But the truth is that most homebrew is at its prime some time before you get your hands on it. If you’ve ever tasted beer at the brewery, you know this. Nonetheless, proper storage can keep deterioration at a minimum.


Keep lagers cold The cold conditioning of these styles is an essential part of the brewing process. To do this correctly requires a temperature-controlled environment such as a dedicated refrigerator.


Keep ales cool A basement is the ideal location. Storing at near-freezing temperatures will cause a harmless but unsightly protein haze to develop, interfering with the perfect drinking experience. All the processes of aging in beer are accelerated by heat, so keep your beer away from radiators and other hot spots.


Avoid temperature changes Repeated heating and cooling will cause the protein complexes in beer to destabilize and come out as haze. One trip in and out of the fridge won’t kill a beer, but try to avoid temperature swings if you can. In the East and Midwest, cellars serve well for cellaring. Elsewhere, a closet or room toward the center of the home will have to do until you add that second refrigerator. In warmer climates, space in wine storage lockers is available for rent at reasonable prices.


Avoid light Sunlight and fluorescent tubes shine with a lot of blue-green light that can quickly turn a beer “skunky.” Brown bottles are good protection, but green ones generally stink. And where there’s light, there’s often heat, which is bad for beer.


Give it time Most beer is not really meant for long-term storage, but most homebrew benefits from a few months of aging. Obviously, since the word “lager” means “to store,” such beers benefit from between two months to a year of cold storage. Very strong beers such as barley wines and imperial stouts really need a year at least, and sometimes are splendiferous at ten.








		Beer Serving Temperatures







		Pale Lager


		40-45° F (4.5-7° C)







		Dark Lager


		45-50° F (4.5-10° C)







		Strong Lager


		50-55° F (10-13° C)







		Wheat Beers


		40-50° F (4.5-10° C)







		Real Ale


		50-55° F (10-13° C)







		Cream, Blonde Ales


		40-45° F (4.5-7° C)







		Belgian Abbey Dubbel


		50-55° F (10-13° C)







		Belgian Pale Ales


		40-45° F (4.5-7° C)







		Belgian Abbey Tripels


		40-45° F (4.5-7° C)







		Lambic (all)


		40-50° F (4.5-10° C)







		

		These temperatures are a little on the cool side to allow for warming up slightly when they are poured.


	















Chapter 3



AN OVERVIEW OF BREWING


WHY HOMEBREW?


You probably have an idea—maybe even a mission—behind your desire to brew. Lofty or humble, it’s a testament to the depths of beer’s cultural roots that people get so many different kinds of satisfaction from brewing. Here are a few reasons to brew— yeah, like you need another one.


Brew what you want The marketing geniuses at the world’s industrial breweries haven’t a clue as to what kind of beer you like. Even if they did, the best they could do would be to dump it into a pot with a hundred thousand other preferences and brew an accountant-approved approximation of the resulting mélange— which is exactly what they do. By brewing it yourself, you can have what you want, when you want it. You are the niche market supreme. You can brew for yourself, your lover, your parents, your new brewing friends, or the guests at your company picnic. Every real or imagined style is within your reach: dunkel, Pilsener, smoked habañero ale, strong pale ale, wheat porter. If you seek out rare and exotic beers, your own nanobrewery can be the source for the most rarefied beers in the world.


Brew for knowledge Brewing adds a huge new dimension to your understanding of beer. Wine is largely about agriculture and weather; brewing is all about process: the way malt is made and kilned, the way beer is mashed, at what time hops are added to the boil, the temperature of fermentation. These and dozens of other factors have profound effects on every beer. The best way to learn, as we know, is by doing. By brewing.


Sharpen your palate Whether nervously watching for flaws in one’s own brew, or trying to untangle the secrets of a favorite commercial beer, brewing makes one highly attuned to the many tastes that come together in beer. Chocolate malt, Cascade hops, and a hundred other ingredients cease to be meaningless names, but snap into focus as living entities imparting their unique personality traits to beer.


Relive the past The past is lost to us forever, but brewing gives us a unique power to raise the dead. Beers of fifty, a hundred, or a thousand years ago may be brought to life, not with total accuracy perhaps, but near enough to transport you to another age quite effectively. You don’t have to imagine how it felt to quaff a strong, dark, smoky, herb-infused gruit ale from medieval Germany. If you brew, you can track down some bog myrtle, cook one up, and taste it for yourself.


Express your true nature Brewing is a direct creative act, a far cry from the tangential purposes to which our cubicle-bound labors are usually applied. You can get an inspiration for a new beer, go home and brew it, and in a few weeks delight yourself and your friends with your masterpiece. But more than merely a simple pleasure, homebrewing is beer as art, a high calling of our nature.


Be the life of the party Your friends will brag about you shamelessly, even as they unapologetically “forget” to bring beer to your place. But for membership in the glorious community of brewers, it’s a small price to pay. A passion for brewing, combined with the social bond created by the simple act of sharing a beer, creates a true kinship among brewers.


Brew as a meditation Except for those mad moments when the kettle boils over for the sixth time, brewing is a very relaxing and rewarding activity. Monastic traditions have long recognized the power of manual labor to fortify the soul. Take the harvest of the earth, mix it with pure water, bind and purify it with fire, and transform it with the mystery of yeast, once known as “Godisgood.” There’s plenty to contemplate here. And I can tell you, a shelf full of freshly bottled ale is a deeply calming sight.


Brew better than the next guy For those of a competitive bent, homebrewing offers plenty of opportunities to test your mettle. And nothing will whip your brewing skills into shape like the pressure of a looming competition. Even if you’re not a Type-A personality, competitions can give you informed and impartial feedback on your beers and how well they match the styles you’re shooting for.


Embark on a new career Most microbreweries began as a gleam in some homebrewer’s eye. You too can give up your fast-track software or biotech career to wear the rubber boots of the brewer. If you are thinking of starting a small brewery, it is essential—even if you don’t plan to be the brewer yourself—that you learn to brew. Craft brewing is a very product-focused business, and you can’t afford not to know as much as possible about how the product is made.


Simply the best beer Without a doubt, well-made homebrew is the best beer in the world. With some practice, you can brew with greater control, and with more and better ingredients than the typical microbrewery. Your beer can be superbly conditioned, adjunct-free, unfiltered, and unpasteurized. Blowing the dust off a five-year-old homebrewed barley wine and wallowing in its mature, malty essence is a treat seldom equaled in the world of mere commercial products.
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	King Gambrinus


	This myth-shrouded figure is the patron symbol of the brewer’s art.






THE BREWING PROCESS IN A NUTSHELL





Factors Affecting Starch Conversion and Wort Fermentability


[image: image]


* pH is actually not this simple, and the optimum varies by temperature. Fortunately it doesn’t require a lot of managing. Use proper techniques in other respects, and pH will usually take care of itself.





To strip it to its essence, brewing is a two-stage process. First, hot water is mixed with crushed barley and allowed to stand in a process called mashing. The temperature of this operation is critical, and usually takes place in the neighborhood of 150° F (65.5° C). In under an hour the enzymes convert most of the malt starch into sugar, and the mash becomes sweet as a result. In the second stage, the liquid—now called wort—is collected and boiled with the hops.


That’s the simple version. Other changes in the mash occur at three other temperature points, although they aren’t necessarily involved in every brew. At low temperatures, 95 to 100° F (35 to 38° C), gummy substances like glucans and pentosans are degraded, lowering the viscosity of the mash, which may make sparging easier and more efficient. At 113 to 131° F (45 to 55° C), proteolytic enzymes chop up some of the long protein molecules into smaller chunks. The length of a protein (or fragment) determines whether it will contribute to the body of a beer, aid in head formation and retention, or simply be a nuisance as a haze former when the beer is chilled. In the old days when protein levels were higher and malting tended to be less consistent, more complicated mashing schedules were needed to produce acceptable beers. With modern malts, a protein rest may actually do damage, breaking up proteins needed for a good head and body. For this reason, a protein rest is not used in most of the recipes in this book. For today’s mega-brewers and others who wish to produce a shelf-stable, chill haze-free product with extreme efficiency, protein management is crucial. You have to decide whether you share those concerns. For most homebrew, a simple infusion mash works perfectly.




Great Brewing Words






		Barm


		Yeast







		Bung


		Wooden plug for a cask







		Coolship


		A shallow pan for cooling wort







		Gyle


		A brew, batch, or fermenting vessel







		Lobb


		To add yeast







		Shive


		Bung with a hole into which is inserted a spile







		Spile


		A peg inserted into a shive used to regulate carbonation







		Tun


		A mashing vessel; in older terms could also refer to a fermenter







		Wort


		Unfermented beer











[image: image]The other key temperature is the mash out. This is usually accomplished by the addition of near-boiling water at the end of the mash. This raises the temperature of the goods to 165 to 170° F (74 to 76.5° C), which has two effects. First it stops enzymatic activity, fixing the ratio of fermentable to unfermentable sugars. It also helps gelatinize some of the remaining starch and gums, allowing for a free-flowing sparge, an important asset.


During the starch-conversion rest, there are plenty of subtle details brewers can use to fine-tune their beer. Fermentability is the main character that can be affected by the way the mash is conducted. Time, temperature, dilution, and pH can all have a modest effect; they are usually combined if a particularly sweet or dry beer is desired.


At the end of the mash, the grain bed is drained of its sugary juice, now called wort, and hot water is added to rinse any remaining sugars out of the grain, a process called sparging. More practical details are in the how-to section on mashing, p. 37.


If you’re an extract brewer, somebody has done all this work for you, and this is where you take over.


The wort is transferred to a kettle and brought to a boil. In modern brewing (that is, after 1500), hops are the bittering herb of choice, but many other herbs and spices have been used throughout history. Bitterness is required to balance the sweetness of malt, and some herbs, like hops, have antiseptic properties that allow the beer to keep longer without spoiling. The bitter materials in the hops, the alpha acids, have to isomerize (change shape chemically), rendering them bitter and soluble in the wort. Although some bitterness develops quickly, it takes two to three hours to reach maximum bitterness.
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	Hydrometers


	These glass instruments are used to determine the gravity of a wort.





Hops are usually added in several doses. Hop aromatics are volatile and waft away during the boil. The bitter alpha acids take a while to work their way into the beer. In order to have both, one needs to make multiple additions—typically at sixty-to-ninety minutes, fifteen-to-thirty minutes, and at two-to-five minutes or just as the heat is turned off.


During the boil, proteins from the malt combine with hop tannins and precipitate out of solution, appearing as clumps of stuff called hot break that looks—and is—like egg drop soup. This may be accelerated by adding a coagulant such as Irish moss to the kettle for the last ten minutes or so of the boil.


The wort is then cooled as rapidly as possible, usually with a wort-chiller circulating cold water, although in the old days it was simply placed in shallow pans called coolships. Sticking your kettle into a snowbank works pretty well, too. If the cooling is rapid enough, additional protein will precipitate. This is called the cold break.


After the wort is cooled and transferred to a fermenter, yeast is added. At first, it just reproduces right there in your beer. Once it has used up all available oxygen, it attacks the sugars with a vengeance. At full tilt, it can generate a large, foamy head that can rise a foot or more. As it feeds, yeast produces carbon dioxide and alcohol along with small amounts of many other chemicals that give beer much of its subtle flavor and aroma. The insanity goes on for a few days, then, having scarfed up the most digestible sugars, the yeast calms down and nibbles on the leftovers. Eventually, there’s nothing left to eat; it gets up from the table and settles to the bottom of the tank. Total time: about a week for a normal strength beer to get through this primary fermentation. It takes another three weeks or so for the same beer to be ready to drink.




Ale and Beer Fermentation Temperatures






		Type


		Fermentation


		Conditioning







		Ale


		55-80°F (13-26.5° C)


		55-68° F (13-20° C)







		Lager


		48-52°F (9-11° C)


		33-38° F (0.5-3.5° C)











The temperature of fermentation and subsequent aging affects the beers flavor and aroma. At higher temperatures, yeast produces much more of the secondary chemicals that impart fruity or spicy notes to the beer. This is the primary difference between ales and lagers.


You could drink the beer at this point, but it would be disgustingly flat. To carbonate the beer, carbon dioxide must be added. In homebrewed bottled beer, a measured amount of sugar is added to the batch before it’s placed into bottles. Fermentation restarts, and there’s no place for the gas to go, so it dissolves in the beer, making it lively. This usually takes another two weeks. Draft beer can be carbonated in a similar process, or by simply hooking up a tank of CO2 to the keg and allowing a week or so for the gas to permeate the beer.






	What is an Enzyme?


	


	

	Enzymes are proteins that act as catalysts, facilitating chemical reactions. They are prime movers for just about all of the chemical reactions in life, a number of which are key to brewing. There are a few you need to get to know personally.


	Enzymes are not general-purpose catalysts; each one is tailored to a particular chemical reaction, or even a single step of one. Each chemical reaction has to overcome a certain energy level to get from one stable form to another. Between is an unstable state—think of climbing and then balancing on top of a high wall. Enzymes work by stabilizing this transitional state, lowering the energy needed (the height of the wall) for a reaction to occur by as much a million-fold or even more.


	Enzymes are active in malting. Proteolytic (protein-degrading) enzymes attack the walls of starch granules, making the starch available during brewing. Other enzymes are activated during malting, getting them ready to produce a plant— or a beer. Unless you’re malting your own, this is really all you need to know.


	The mash is a different story. There, all the enzymes are involved in chopping up longer molecules.


	

	

			Enzyme


			Target Molecule


			Useful Temperature Range


	


	

			Beta Glucanase


			Glucans (gums)


			95-113° F (35-45° C)


	


	

			Protease, Peptidase


			Proteins


			115-131° F (46-55° C)


	


	

			Beta Amylase


			Starch (more fermentable wort)


			140-149° F (60-65° C)


	


	

			Alpha Amylase


			Starch (less fermentable wort)


			149-160° F (65-71° C)


	


	


	These enzymes all operate at different temperatures, and have specific requirements for mash dilution, pH, and other parameters. If all this sounds hopelessly complex, it is. If you’re a producer of industrial yellow beer, you’ve got to know it cold. But as a small-scale brewer you can rely on millennia of traditional practice to guide you through the basics, and then you only have to make a few decisions.


	Most important are the amylolytic, or starch-dissolving enzymes. There are two of them, and since they operate at slightly different temperatures, you can shift the burden from one to the other by mashing at a higher or lower temperature. Alpha amylase works by chopping up starch molecules willy-nilly, resulting in fragments of randomly varying size. Beta amylase is a fastidious nibbler, working from the end of the starch molecules and biting off one maltose sugar with every nip. Maltose is the sugar that yeast most likes to eat, meaning that favoring beta amylase will produce a very fermentable wort. Favoring alpha amylase, on the other hand, will leave more of the longer sugars and dextrins (halfway between starch and sugar), which means that some of the wort sugars will be unfermentable, thus resulting in residual sweetness in the finished beer.









STUFF



No gear, no hobby.


Homebrewing sometimes seems like a hobby for equipment-crazed, mechanomaniacal, re-animating Frankensteins. I must admit I am guilty of crimes along these lines, but I am happy to tell you that this is not normal. You do need a certain kit of tools, but I promise you don’t need to learn to weld unless you want to.


For every junkyard junkie with a TIG torch in hand, there are dozens of happy kitchen brewers who make great beer the way Fred Astaire danced—smooth and graceful, never breaking a sweat. The homebrew shop in your area will offer basic and deluxe equipment kits, and are often a great source of information and contacts with other brewers in your area. You might even call them and ask about a homebrew club in your area, then go to a meeting and see what’s up. Ask lots of questions. If you really feel like you need hands-on help, offer to split your first batch with someone in exchange for their assistance.


Every homebrew shop on the planet sells a basic starter package. This should include:


7- to 10-gallon capacity fermenter, typically plastic (or better, a 6.5-gallon glass carboy)


Rubber stopper with hole


Fermentation lock


Racking cane, hose, shutoff clip


Bottling wand


Bottle capper plus caps


Carboy brush (if a carboy is included in the kit)


Hydrometer and jar


Kits don’t typically contain these items, but you’ll need them:


3- to 6-gallon stainless steel pot (enameled steel will work as long as it’s unchipped)


Stainless steel spoon sized to fit your pot


Two cases plus a six-pack of non-screw-off beer bottles. You can buy them empty or full.


A powdered brewery cleaner such as Five Star PBW or B-Brite


Unscented household bleach or homebrew sanitizer


Stainless steel pot scrubber (copper’s okay as well), and a small all-stainless hose clamp


A reasonably accurate thermometer such as one suited for cooking.
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	Clockwise from top:


	Carboy, racking tube, bottling wand, fermentation lock, hose







	[image: image]


	“Wing” Capper





The quality of these items is usually decent enough, and there aren’t an awful lot of different models from which to choose. I do recommend two additions or upgrades. First, if the kit doesn’t include one, get a large glass 6- to 7-gallon carboy. The ones usually sold are recycled chemical jugs that hold 25 liters and have a screw-on cap useful for keeping the dust out between brews. These are far better than trying to ferment in a plastic tub, which, sooner or later, will cause problems due to the impossibility of cleaning it.


My other suggested upgrade is to get one of the old style bench cappers rather than the lever (or wing) cappers often sold with kits. These can be found at almost any flea market (eBay has one hundred and forty three of them as I write this) for ten bucks or so. In addition to their versatility and effectiveness, they provide a comforting link to some unknown old-time homebrewer. The wing-lever cappers usually included with the kits work fine on normal beer bottles but may have trouble with champagne bottles and other eccentric packages.
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	Bench Capper





The stainless steel pot scrubber is the kind made of coarse steel wool material. Attach it to the intake side of your racking cane, and it makes a great hop filter.


Other than that, the beginner stuff is pretty straightforward. We’ll get to the advanced equipment later.


GET ON WITH IT


Brewing is no more difficult than making lasagna. If you can whip up this noodley mélange, then you can make terrific beer. Limits on time, space, or money need not stop you. All you really need is desire.


You will start with an extract-plus-grain beer, using fresh hops and a little crystal malt for flavor. The procedure is simple. It will take you a couple of hours, plus about a month of waiting.


Some shops will try to sell you a can of extract and 3 pounds of corn sugar. Run for the door! This vile mixture will create a thin, screechy half-beer, diluted with pure alcohol. If you want horrible beer, there’s plenty on the grocery store shelves; no point in brewing it. Malt, not sugar, gives beer its flavor. Sugar has a place in brewing, as you will see. But not like this.


In the shop, you’ll notice that extracts are available in a numbing variety. Many are kits designed to be used with added corn sugar, and are formulated for people who want the simplest possible brewing procedure, which is the norm in Canada and Britain. Ignore these for now. We’re only interested in malt extract as a bulk ingredient.


I could give you some namby-pamby baby steps recipe, but there’s no reason why beginning brewers shouldn’t make quality kick-ass beers. I’ve set the limits so that whatever quantities you use, it will be a perfectly drinkable beer. But you will have to make some choices. That’s what being a brewer is all about. And there’s no sense messing around with dry yeast unless you can’t get anything else. For good clean flavor and known pedigreed strains, liquid is absolutely the way to go.








		
RECIPE     [Your Name Here]—Your First Radical Brew








		

		Yield: 5 gallons (19 liters)


		Gravity: 1.050


		Alcohol/vol: 5.5 to 5.8%


		Color: Gold to brown


		Bitterness: It’s up to you


		Maturation: 6 to 8 weeks


	






		

		Ingredients:


		5.0 lb (2.3 kg) pale dry unhopped malt extract (or 6-7 lb of liquid malt extract)


		0.5-1.5 lb (227-680 g) (depending on how malty you want it) crystal malt, any color you choose. Darker malt will make darker beer, of course. Smell, taste, and buy what appeals to you. This will be the signature flavor of the beer. Buy pre-ground if they have it; otherwise you can crack it lightly with a coffee grinder or more percussive means. It just needs to be crushed a little, not ground to a powder.


		1 knit bag or cheesecloth to hold grain


		4-8 oz (113-227 g) high quality aroma hops such as Kent Goldings (English), Saaz (Czech), Hallertau (German), or Cascade (American). More hops will make a more bitter, aromatic beer. I recommend whole hops, but pellets are fine. Just use 25 percent less. Do not use high-alpha hops here. If you don’t want plenty of hop aroma, cut the final addition down to 1 oz (28 g) or less.


		To figure your hop quantities, see the chart below:


	






		

		This hop bitterness chart follows the procedure outlined below, with the hops added in stages:


		1/4 for 60 minutes


		1/4 for 20 minutes


		1/2 at the end of the boil


		Use this chart to find quantities for your preferred bitterness level.


	






		Hop Bitterness Chart (follows 1/4 + 1/4 + 1/2 use below)







		 

		Estimated IBUs Contributed by:







		Variety


		AA%


		4 oz (Il3g)


		6 oz (170 g)


		8 oz (227 g)







		Kent Goldings


		5


		28


		42


		56







		Saaz


		3


		17


		26


		34







		Hallertau


		4.5


		25


		38


		50







		Cascade


		5.5


		31


		46


		62







		
For reference, here are some IBU levels in common commercial beers: Budweiser 11; Heineken 17; Beck’s 24; Bass Ale 27; Guinness draft 35; Sierra Nevada Pale Ale 38; Pilsner Urquell 40; Anchor Steam 40; Anchor Liberty 54; Arrogant Bastard 75.


		Use one package of liquid ale yeast. There are tons to choose from, so it can be kind of intimidating. Generally, English yeasts are slightly fruity and complex; German ale yeasts are super clean; Belgian ones vary, but are often full of earthy spiciness. Some accentuate malt, others hops, and some have their own assertive character. There’s a lot of information on the Wyeast and White Labs Web sites, and your shop owners will have some experience too. Anyway, pick one; it’s just a batch of beer. You don’t have to overthink it right now; there’s plenty of time for that later.


		6 gal (28 L) filtered (dechlorinated) tap water


	












	Procedure:


	This recipe assumes you can boil at least 2.5 gallons (9.5 liters) of liquid (this will require a 12-quart pot or larger).


	First, be sure everything is clean. New equipment should just require a rinse to knock off any dust, but if you’re recycling somebody else’s carboy, use PBW or other oxygenated cleaner (like Oxy-Clean or unscented automatic dishwasher detergent) to get the scum off. Once clean, sanitize your carboy (or plastic fermenter). Mix 2 teaspoons unscented household bleach with a quart of water, and swish this around in the carboy to sanitize. If you purchased a brewery sanitizer, follow directions for mixing and use. Chlorine is powerful stuff, and it won’t take more than a minute or two. Drain and rinse three times with tap water—it’s generally sterile enough for this purpose. Then run 2.5 gallons of the tap water from the filter into your kettle, which needs to be clean but not sanitized, and 3 gallons into the freshly sanitized carboy/fermenter.


	Place the ground malt into the knit or cheesecloth bag and tie shut, using cotton string if you need to. Add this to the water in the kettle.


	Place the kettle on the stove, and turn on the heat. Slowly raise to about 200° F (93° C). Pull out the grain bag and place it in a saucepan so it can drain. Squeeze it gently, and add any liquid you can get out of it back into the kettle. Add the dry (or liquid) malt extract, stirring to keep it from scorching. Keep the heat on and raise to a boil. The moment the wort reaches boiling is the most dangerous part of brewing. Boilovers can happen in a flash, which is why brewers use the term “jump” to describe the effect. Once you hit a boil, turn the heat down a little and add a sprinkling of hops. Usually this will make the beer want to jump out of the pot, as the hops provide plentiful nucleation sites for the steam bubbles. Watch the wort until it settles down to a comfortable boil, then add one-fourth of your total hop amount. Note the time.


	After 40 minutes, add another one-fourth of the hops. This will provide both bitterness and aroma. As the boil nears completion, you will notice globs of fluffy stuff that looks (and is) very much like the drops in egg drop soup. This is proteinaceous material that has combined with tannins in the hops, coagulating into the flakes you see swimming around in there. There is a type of marine algae called Irish moss that brewers have long used to aid this process. A small amount is added in the last 10 minutes of the boil. Personally, I have not noticed a speck of difference in the finished beer, but it is kind of cool, and it does make bigger flakes of the stuff.


	After another 20 minutes, add the rest of the hops and turn off the heat. This will contribute aroma but add very little bitterness.


	There are a million schemes for chilling wort. The simplest is to just allow it to cool as it sits, but rapid cooling is important for lots of reasons. As it cools it reaches a point where it’s vulnerable to various infectious beasties, and there are chemical reasons too. A rather unpleasant vegetal-smelling compound called DMS (dimethyl sulfide) is formed at elevated wort temperatures. Normally driven off by boiling, it can stink up a beer if the wort is allowed to cool too slowly. Slow cooling may lead to hot wort aeration and problems of oxidation that could show up as stale, cardboardy flavors later on. Rapid cooling also facilitates the precipitation and eventual removal of excess protein gunk, called the cold break.


	One simple method is to put the kettle into a sink or laundry tub full of cold water, and keep adding ice to the water while gently stirring the wort. In northern winters, snow can be used.


	Wort chillers can be purchased or built. The simplest sort consists of 20 to 30 feet of 3/8” diameter copper tubing coiled so it will fit into the brew pot, with half of a garden hose clamped onto each end. This is lowered into the wort before the end of the boil to sanitize the device. Cold tap water is then run through it, which will usually chill the wort in under half an hour. More complex counterflow chillers work faster, but are more difficult to sanitize and use.


	At this point a hydrometer is used to check the wort gravity, which should be cooled to the temperature specified on the instrument. Since density is dependent on temperature, hydrometers are calibrated to a particular temperature, usually 68° F (20° C). Professional models often have a thermometer and a correction scale built into them.


	Once cooled to 80° F (26.5° C) or below, stir the wort briskly in a circular motion with the racking cane (sanitize it first), which will cause much of the hops and trub (coagulated protein) to pile up in the middle. Allow things to settle and then attach the sanitized racking cane to the hose, with its little clip clamped just down from where the hose joins the cane, but in the “open” position. The potscrubber should be fit over the end of the cane, and if needed, clamped with a small, all-stainless hose clamp. Fill the hose and cane with water, clip the clamp, then insert the cane into the wort toward the outside edge of the kettle, avoiding the pile of trub, and the other end into the fermenter, which has been placed at a lower level than the kettle. Unclip the clamp, and wort will flow. You can now pitch the yeast into the fermenter.


	Once full, put the lid on (if you’re using a plastic tub), then add the sanitized lock and stopper. I like to fill the locks with cheap vodka, as it will kill most anything that should get in there, but will not harm the yeast as bleach water will. Wort that is warmer than the surrounding air will shrink as it cools, sucking some of the lock liquid into the fermenter, so look the next day to see if it needs topping up.


	Now comes either the easy part or the hard part, depending on your personality—waiting for the yeast to do its business. With fresh yeast, you should expect some activity within 24 hours, which will be indicated by a thin film of yeast on top, and some activity in the fermentation lock indicating that there is escaping CO2 gas. Within a couple of days the activity should be quite dramatic, with foam as much as 6 inches thick on top, and a rapid bubbling of the lock. The quantity of yeast you pitch and the fermentation temperature will determine the vigor of this activity.


	After about two weeks, the yeast will slow down and the surface will begin to clear. When the fermentation lock stops bubbling, it’s time to bottle or keg. See the instructions on p 67 for this. Congratulations, you’re a brewer!
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