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SHUT-OFF ELECTRIC 
CLAMP AIR PUMP 

JET 
SYSTEM 1 . Transferring 

(Siphoning) 
i!! Filtering 

Easily attaches to Faucet 

Washes 12 wine/beer 
bottles at once 

STERILE, SIMPLE, USES AIR PUMP 
NO CONTAMINATION OF HOSES 
TRANSFERS 5 GAL. IN LESS THAN 5 MIN. 

SET INCLUDES: 
• ELECTRIC AIR PUMP 

• SET OF CARBOY FITIINGS 
(FITS MOST PLASTIC 
& GLASS CARBOYS) 

• ADJUSTABLE SIPHON TUBE 
• WINE/BEER FILTER, COMPLETE SET 

• BOTILE FILLER 
• ALL HOSES & SHUT-OFF CLAMP 

NO C02 REQUIRED 

DIRECT FROM CARBOY TO BOTTLE 
NO HAND PUMP OR TANK REQUIRED 

BOTTLE FILLER 
NO MOUTH REQUIRED 

Take a Road Trip to the Newly Renovated 
Beer Town at www.beertown.org 

Beertown • On· Line Store • Members-Only • Search • Contact Us • Who Are We? 

Beert wn 
Q Beer Town, the web site for the American Homebrewers 

Association®, has been completely redesigned and updated . 

• Find a brewery, homebrew supply shop, or homebrew club near you 
• Speak your mind on Talk Back 
• Read Zymurgy excerpts on-line 
• Offer brewing advice in the "Brewing at All Levels" area 
• Visit the AHA Members-Only sect ion 
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October 7-9, 1999 
Denver, Colorado 

So Many 
Beers, So 
Little Time. 
It's tough to sample 1,700 beers in 4 1/2 hours. 
Instead of rushing from tap to tap, get the 
Great American Beer Festival® Three Day Pass, 
which allows you to attend all three public 
sessions plus the Members Only Tasting, a total 
of 17 1/2 hours of beer drinking bliss. 

Attend all three public sessions and the 
Members Only Tasting for only $75, 
a savings of $15!* 

Call 1-888-U-CAN-BREW to order tickets or 
to join the AHA! Or visit www.beertown.org 
to order tickets or join on-line. 
"(AHA membe" only. Tickets to the Membm Only Tasting are still available for S 15.) 

Travel Packages Now Available! 
• Packages include roundtrip airfare, transfers 

from the airport, accommodations, and rental 
car options. 

• Exclusive discounts on major airlines-save at 
least 10% off airfares to and from Denver 
between October 1st and 13th. 

• Groups of 10 or more people may qualify for 
a free airline ticket! 

• Call Travel by Dana at 1-800-348-4743. 
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"Bigger is Better" 
---Lynne O'Connor 

America's BIGGEST, 10,000 square foot, 
Homebrew Shop 

World's largest and most comprehensive 

homebrewer's catalog is now even BIGGER. 
1999 Swimsuit Issue 

800-448-4224 
www.stpats.com 

with on-line ordering 

St.Patrick's oft:9(as Customers in 57 countries and 50 states. 
BREWERS SUPPLY 

5o/o discount to AHA members I 

Your Everything BEER Super Center 

• 5, 10 & 20 Gallon Complete All-Grain Systems 
Stainless Steel Conical Fermenters Starting at $379 
Weldless Ball Valves, Thermometers & Sight Guages 
Innovative Fermentap'm Wort Chillers 
Beer Dispensing Equipment Including Kegerators 
Alexander's Ultralight Malt Extract $1. 75/lb. 
Whitelabs Pitchable Yeast Slurr ies 
Complete Brewing Starter Kits 
Even Winemaking Supplies 

i.e. Everything. 

Free Shipping With 
Orders Over $35 

All Product~- Contmcntal U.S.A 

Call for your FREE 48 page catalog 

800-600-0033 
Or order online at www.morebeer.com 

Beer, Beer & More Beer 
975 Detroit Ave., Unit D • Concord • 
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Seedless puree that is 
commercially sterile 

Can be added directly 
ro your fermenrer 

Convenienr three 
pound size 

Now available in rasp­
berry, cherry, blue­
berry, blackberry, 
peach and apricot. 

Web address: 
www.oregonlink.com 
/fruirbeerl 

A complete line of exotic 
herbs, spices and Belgian 
sugars including: orange 
peel, ginger, cardamom, 
licorice root, sarsaparilla, 
juniper berries, paradise 
seed, sweet gale, winter­
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flowers and lire, amber 
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HANDY MASHER 
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~~~~~~~~~~IT'S THE BEER TALKING 
PAUL GATZA 

I brew on the opposite schedule of most 

homebrewers. Many brewers take the 

summer off from brewing due to tempera­

ture and outdoor activity considerations. In 

the mountains of Colorado, however, sum­

mer temperatures are perfect for fermenting 

ales , and brewing on an all-grain tiered set 

up is an outdoor activity. My biggest chal­

lenge of brewing in the hills is not the yeast, 

malt, hops, temperature or equipment. The 

biggest challenge to my summer brewing is 

keeping the bears away. 

"Fluffy the Bear" is the name Jean and I 

have given our frequent visitor(s) , which 

somehow makes him less scary and more like 

part of the family. My first experience with 

Fluffy (a black bear) was when I attempted 

to compost my spent grain in 1994. I walked 

out one morning to find my six foot compost 

cage reduced to two feet , with grain spread 

all around. The following year I brewed out­

side in the morning and went to a party in the 

evening. My first thought when I returned 

was that an earthquake had hit. The earth­

quake was so selective that my next thought 

turned to Fluffy in the house. The entire con­

tents of the refrigerator were emptied on the 

floor or carried out the window (now lying on 

the deck). Fluffy' s favorite items were tea , 

maple syrup and butter, as evidenced by the 

toothmark in the butter dish. He headed to 

the basement of the dome and crushed a 

table that had malt extract on it. The sound 

must have scared him off, as he left fifteen 

gallons of boysenberry mead untouched only 

five feet away. 

We now live near the bottom of a canyon 

that seems to trap the brewing smells and 

bring Fluffy the evening of each summer 

brewing day. The pattern last summer was a 

broken record. We brew, Fluffy comes by 

and rips the mud room door off its hinges, 

we fi x door. We brew, Fluffy comes by and 

rips the mud room door off its hinges, we fix 

door. We brew-you get the picture . 

PHOTO BY BOB GOLDMAN 

We may be rid of Fluffy. He has a habit 

of nosing open car doors and searching for 

food inside cars. Most people who don ' t 

lock their car doors in the hills that Fluffy 

roamed have scratched their heads won­

dering why their car door is open again. 

Fluffy got in a local car, the weight shifted, 

and the door locked behind him. The owner, 

awakened by his own horn at one in the 

morning, found Flu ffy in his car. The divi­

sion of wildlife tranquilized and relocated 

Fluffy. I expect Fluffy to be back soon. 

Now that summer is winding down, it is 

time to gear up for the fall brewing season. 

In my homebrew supply shop days, many 

of the local homebrewers would take the 

summer off from brewing to return in Sep­

tember to replace tubing and other equip­

ment and get batches going for the fall and 

the holiday season . 

Brewers are at their most enthusiastic in 

September and October. This fall we are 

hoping to channel that energy into devel­

oping as many new brewers as possible. 

Teach A Friend to Brew Day 
The American Homebrewers Association 

has teamed with the Home Wine and Beer 

Trade Association in a joint project to cre­

ate as many new brewers as possible with 

Teach a Friend to Brew Day on Saturday, 

September 18. We are calling on each 

homebrewer to find an interested friend who 

ZYMURGY S E PTEl'v1BER / OCTOBER 19 9 9 

has not brewed before , take him or her to 

your favorite home brew supply shop, select 

ingredients and any needed equipment and 

brew a batch on the eighteenth. 

The success of the AHA Big Brew on 

ational Homebrew Day the past two years 

will be the model for this event. HWBTA will 

promote the event to their retailer and whole­

saler members. AHA will make a section of 

our www.beertown .org website available for 

brewers to sign in their friends as new brew­

ers. We will also work with our registered 

clubs to get as much participation as we can. 

We will have a section for contacting the 

local media to generate press for homebrew­

ing. More brewers brewing means more busi­

ness for supply shops and wholesalers, which 

in turn means better access to better ingredi­

ents and equipment back at the local level. 

The relationship functions like a circle, or the 

rings after each sip on a glass of homebrew. 

Teaching others to brew directly address­

es our mission to promote the hobby of 

homebrewing as AHA members. I hope I can 

count on you to participate in this event. 

AHA Board of Advisers 
Election Results 

Rob Moline is the newest member of 

the AHA Board of Advisers, as selected by 

participating AHA members. Rob was an 

instrumental part of the first AHA Big Brew, 

served as a commercial brewer, has found­

ed homebrew clubs , has been a regular 

participant in the technical online home­

brewing community and works in the yeast 

business. His wealth of experience will be 

an asset to the board. Rob was sworn in 

at the AHA 'ational Homebrewers Con­

ference in Olathe , KS. Congratulations , 

Rob! The Board of Advisers is integral in the 

functioning of the AHA, providing experi­

ence and wisdom on the direction, programs 

and budgetary aspects of the AHA. 

(continued on page 59) 
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DEAR ZYMURGY _ __________ _ 

All Fermenting is Good Fermenting 
Dear Zymurgy, 

I read Paul Gatza 's editorial (May/June 

Vol. 22, o. 3) about the possible scenarios 

for the future of Zymurgy, and I am writing 

to give you my input. 

I have been a member of the AHA for 

about six years now, although I first bought 

Charlie Papazian ' s Joy of Home Brewing 
somewhere around 1984. But I looked 

through the book a few times and was 

scared to death . The whole process looked 

way too complicated at the time. It wasn't 

until 1993 when I picked up a copy of 

Zym urgy that I really got a sense of the fun 

and the limitless possibilities that home­

brewing offered . I've been hooked ever 

since. But let me respond to some of the 

points brought up in the article. What about 

wine? The occasional story or moderate cov­

erage of winemaking would not be objec­

tionable to me. But I have no more interest 

in making wine than I do in making mead 

or cider, which I feel are covered in Zymur­
gy in just the right proportion. So I could see 

some coverage of grape growing and wine­

making thrown in without "losing the 

integrity" of a beer magazine. You could say 

the same for stories about whiskey and dis­

tillers. But please, nothing about cigars. A 

fad that doesn ' t need any more attention 

than it is ge tting already. 

Let me digress a bit here to say that 

when I first started homebrewing, I began 

subscribing to just about every beer publi­

cation that there is out there. Today, I only 

get Zymurgy and All About Beer. I like read­

ing All About Beer to know what is out there, 

to learn about trends, what brewery is buy­

ing what brewery and so forth. I enjoy read­

ing about the diverse world of commercial 
beer, though I don ' t necessarily buy much 

of it. First off because I live in Utah where 

anything over 3.2% has to be sold through 

the state-owned liquor stores, where it is 

stored warm and could sit on the shelf for 

months at a time. Besides that, their idea of 

diversity is to offer beers from 20 different 

countries, but they are all light lagers, plus 

they charge a ridiculously high price fo r them. 

So to finally make my point , I have 

enjoyed your cult beer articles, but I would 

definitely like to see more. I like the fact that 

you include a recipe for the style as well. So 

in my opinion, a lot more commercial beer 

coverage, and advertising, would be a big 

plus. I also used to subscribe to Brewing 

Techniques magazine. I enjoyed their tech­

nical articles, but eventually lost interest in 

the magazine because of their mixed home­

brewer-microbrewer coverage. I very much 

enjoy your technical articles and would hate 

to see them relegated to the Internet. 

I have saved every issue of Zymurgy I 
have ever received, and I refer to them often. 

If not always for information, then for inspi­

ration. I would not like to have to start a 

notebook for articles that I had to print out, 

or even worse, boot up the computer to look 

at articles I had to save to disk. Part of the 

reasoning for on-line articles was to save on 

mailing costs. That makes me ask wh y 

Zymurgy switched from an uncoated stock 

to a glossy coated stock? The uncoated is 

OUR READERS 

lighter, cheaper, and ages much better. I 

also liked it better when they were perfect 

bound. Much easier to find a particular 

issue on the shelf. I enjoy Zymurgy very 

much, sometimes one issue more than 

others. The recent issue was of exception­

al interest to me . Though I don ' t do the 

club thing, and competition holds no inter­

est for me , I am sure it does for many. I 

always enjoy the World of Worts. A recipe 

all by itself is of little interest, but when 

accompanied by some background and 

some reasoning for the ingredients , it can 

be very interesting. 

So keep up the great work. 

Thanks, 

Alex Gonzales 

Salt Lake City, Utah 

Home of Big Brew '99 site #9, the Black 

Sheep· Brewers 

Alex ... Thank you for your comments. We 
appreciate them more than you know. Inter­
estingly enough, we're looking at the uncoat­
ed paper stock option (although, sadly, per­
fect binding has gotten prohibitively expensive 
for a magazine of Zymurgy's size). We will 
be doing another wine story, and keeping our 
fingers crossed Maybe we should call the arti­
cle \Vine-The Phantom Menace. Ed 

Wineless and Proud 
Dear Zymurgy; 

In Paul Gatza's editorial in the May/June 

issue (Vol. 22 , No. 3) he raised the question 

of devoting some advertising and content 

space in the magazine to winemaking. 

Though winemaking may in fact be a nat­

ural progression from homebrewing, I'd still 

rather that Zymurgy be "pure beer". I don 't 

care if it makes the number of pages of 

Zymurgy less if it doesn't include wine ­

making. And I also don 't really care much 
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for reading about wine making. Keep it all ­

brew please. 

Thanks for listening, and keep up the 

good work. 

Dean Mitchell <dmitchel@prb.net> 

Hollywood, MD 

Ah, the other side of the question heard from/ 
Here's a question for ail of you- how about 
sake? Ed. 

Another Fermenting Fan 
Dear Zymurgy, 

Regarding Paul Gatza's request for input 

on the direction Zymurgy should take at 

th is current fork in the road, permit me a 

brief(?) personal observation. 

The very first thing I fermented was wine 

when I was about nine years old. I picked 

some wild grapes, smashed them in a bowl 

and poured the contents into a bottle and 

corked it. It blew up several weeks later. My 

next fermentation attempt was about 15 

years later, again it was wine, using a prim­

itive kit with dubious ingredients and the 

result was a hideous , undrinkable syrup. 

Then , five years after that , I finally tried 

making beer using a British Bitte r kit that 

call ed for LOTS of sugar and a warm fer­

ment and the final product was a tizzy, pow­

erful, horrible beverage. 

Severa l kit brews later I got brave and 

entered a few bottles in a local competition. 

The judging sheet had nearly straight zeros 

across the page with devastating critiques. 

The fi nal judge's comment was "Don't give 

up/get help! " 

I kept that judging sheet to remind me of 

my humble beginnings and I DID get help. 

I joined AHA, started reading Zymurgy 
cover to cover, bought reputable brewing 

books, started buying ingredients from my 

local home brew shop exclusively and start­

ed asking questions. 
That was all 15 years ago. ow I have a 

homebrewer's "state-of-the-art" (my state, 

anyway) brewing system including a 15 gal­

lon cut down boiling keg, propane jet burn­

er, stainless-steel insulated mash tun , 

sparge vessel with rotating sparge arm and 
immersion wort chiller, and a fleet of I 0 

glass carboys including 6 1/2-, 6- & 5-gal­

lon sizes, etc. 

I've also got a wall full of award ribbons 

from competitions. My point here is that 

brewing a nd fermenting are an evolving 

process that can take you in a variery of 

directions. The skills and techniques that I've 

learned over the years to finally successfully 

brew beer have served me well to ferme nt 

other things as wel l. Currently I have three 

carboys of doppelbock lagering in the base­

ment, one IPA in secondary upstairs as well 

as one in primary, two carboys of t\vo-year­

old mead, two carboys of hard cider and one 

carboy of three-year-old red wine from my 

own homegrown grapes. My airlocks are just 

as happy (sometimes as much as 6-8% more 

happy!) blowing C02 from cider and mead 

as they are from a pale ale. 

I feel like I put as much creative process 

into my select ion of honey rypes and herbs 

and spices for my meads and also my 

blending of apple varieties for my ciders, as 

I do in designing a grain bill and a hop­

ping schedule for any of my beers. I spend 

just as much time considering my yeast 

strain choices and certainly the same care 

and attention sanitizing and handling (and 

cleaning) for them all. So, to me , the dif­

fere nt kinds of fermentation are comple­

mentary , not exclusive. I encourage 

Zymurgy to continue to include, encom­

pass and embrace ciders, meads and wines 

along with beer brewing. I think it will make 

a stronger , more informed and di verse 

group in the end. 

Sincerely, 

Brad Hunter 

AHA# 25267 

Thanks, Brad ... Sounds Like you't·e ready to 
start writing for Zymurgy/ Ed. 

Wants More Anchor 
Dear Zymurgy, 

The Cult Classics article in the 
May/June issue (Vol. 22 , 'o. 3), featu ring 

Anchor Steam was interesting and enjoy­

able. After finishing it, however, I felt like 

it wasn't complete. Looking back on it , I 

realized the following: 

There was no tasting information. No 
comparison with other examples of the 

sryle. No serving recommendations. No dis­

cussion (speculation?) about the yeast used. 

ZYMURGY SEPTEMBER / OCTOBER 1999 

The 

Vall 

• Dual ball·bearing . ·· long, nickel·plated steel rollers 
• Unique. locking, indexed. true paral lel adjustment 
quickly allows roller gap senings from .Ot 5" to .070" 
• Fast crushing time, 1 Olbs./min with included drill adaptor 
• Large. sturdy ergonomic handle. or the 1/2" drive shaft 
easily accepts a pulley for permanent. motorized set·ups. 
• All of these professional features for only $99 makes 
owning your own roller mill an affordable reality. 
• Optional mounting base for easy anachment to a plastic 
food pail. (512.00 extra) 

Phone/fax/write for a free brochure/order form. 
Browse our Web Site (web page contains order form) 

We also have dealers, contact us for your area 
Order by phone with VISA or mail/fax order form 

with cheque or money order to: 

VALLEY BREWING EQUIPMENT 
1310 Surrey Ave. Ottawa, ON. Canada K1V 659 

Tel (613) 733-5241 • Fax (613) 731-6436 
www.web.ne~ -valley valleymlll.html • valley@web net 

·s~ pp ng 'la!id "'19 19 50 u s Oea er prtees m.:1y Jc:rf !rem pr.ce shO\•m 

No mention of commercially available 

yeasts that will give similar flavor profiles 

under similar fermenta tion conditions (other 

than those specified in the three recipes). o 

comparison to AHA sryle description. No 

discussion of relationship to cream ale. Is 

the beer fi ltered? How warm is warm condi­

tioning? What is the carbonation level in 

volumes of C02? 

History is nice, but the product resulting 

from the historical process is what it' s all 

about, especially in the context of related 

sryles and competing brands. 

Stanley E. Prevost 

Huntsville, Alabama 

sprevost@ro.com 

We'LL include your ideas in the next Cult 
Classics article. Ed. 

Hey guys! We' re suffering from a LABEL SHORTAGE! Send 

us your homebrew labels, and we'll be happy to show your 

grear orr ro rhe world . Send your labels To the Great Lobel 

Art Collection, Zymurgy, c/ o Stephanie Johnson, PO Box 

1679, Boulder, CO 80306. ~ 
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SPONSORS 

DIAMOND 
Brew City Supplies Inc.-Milwaukee. WI 
Carlen Company LLC- Littleton, CO 
NCX Polled Herefords-Brosseau, AS, 

Canada 
jack Adkins- Lansing. MI 
Kevin Anderson- Fairbanks, AK 
Rodger t\shworth- Sacramento, Ct\ 
McCoy ). Ayers-Vallejo. CA 
john D. Ayres-Eau Claire, WI 
Patrick G. Babcock---<:anton Township, MI 
Daniel Bangs-Cher-Dan's SSS-Enid, OK 
David Barlow- Davis, CA 
Scott T Bartmann-Barzona Brewing Co­

Ahwatukee, AZ 
Norm Bauer- Fenton, MO 
Roger I Villiam Bauer- Dog Lips Brewhaus-

Tul:wila, IVA 
Kinney Baughrnan- Brewco-Boone, NC 
Tim Beauchot- Aibion, IN 
Bill Benjamin- Benjamin Machine 

Products, Modesto, CA 
Matt Berg-Medfield, MA 
Thomas Bergman-jefferson, MD 
Tom Berntson- Salem, OR 
Scott Berres- Mesa, AZ 
Jerry Black- Springfield, OH 
Don Bockelmann- Sergeant Bluff, It\ 
Jeff Bonner-Allentown. Pt\ 
Gary Brown- Dayton. OH 
Terry). Brown- Daphne, AL 
Alan Burkholder---<:olumbus, OH 
Ben Campbell- Dawson, I L 
Alberto Cardoso-Alcatec Sprl- Brussels, 

Belguirn 
Rand Carrothers- Paulsbo, IVA 
jacob Chachkes- Atlanta, GA 
Calvin Chiang-Rochester, p.,ry 
Bill Chirnside- Lakewood, CO 
L.A. Clark- Portland, ME 
Robert Clarkson Coleman-Gennantown, MD 
Dana B. Colweii-\Varwick, RI 
Robert Cooke- Spri ngfield, VA 
Edward Corn- Agua Dulce, CA 
Sean Cox-Greenwich, CT 
Carman E. Davis-Nemrac Marketing 

Co---{:uyahoga Falls, OH 
Tim Deck- McEwen, TN 
Michael Demchak-Rocky River, OH 
Steve Dempsey---<:handler, AZ 
Robert Devine-Riverton . UT 
Maj Scott Dick- Europe 
Mark Dills-Seattle, IVA 
Michael S. Drew-Aloha, OR 
Randy Drwinga---<:handler, AZ 
Lease Duck-wail- Abilene, KS 
Karl josef Eden- Lauingen, DO, Germany 
Timothy). Egan-Medford, OR 
Arthur R. Eldridge-Esko, MN 
J. Rob Elinor IV- New Albany, IN 
Robert Elmer- Portsmouth. RI 
Douglas Faynor-IVoodburn, OR 
Lee Fellenberg--Tacoma, IVA 
Matthew Floyd- Bardstown, KY 
Kevin L. Fluharty-Eigin. IL 
Bob Frank- The Flying Barrel-Frederick. MD 
Roy Fuentes- San Antonio. TX 
David Gagnon- South Berwick, ME 
Mark Gealy- Palo Alto, CA 
Mindy & Ross P. Goeres-Aibuquerque, NM 
Christopher Gould-New York, r-.ry 

AMERICAN HOMEBREWERS ASSOCIATION 

Dana Graves-Newark, DE 
Victor Grigorieff- Redwood City. CA 
Bill Gwinn- \Vaxhaw, NC 
joseph N. Hall---<:handler. 1\Z 
Mike & Mary Hall- Los Alamos. NM 
Steve Hamburg---{:hicago, IL 
Ala n A. Harlow-Reading, MA 
Stuart Harms-Portland, OR 
joseph P. Harrington- Dayton, OH 
james Haughey- Silver Spring, MD 
john Hewett- Petersburg, PA 
Tom Hildebrandt--Greensboro, NC 
Marc & Susan Hinck- Edmond, OK 
Gary E. Huff-Gresham, OR 
james Hendrik Huiskamp--Keokuk, lA 
Allan Hunt- Nashville. TN 
Wayne jameson- Hartford. CT 
Arvydas K. )asmantas-Loganspon, IN 
An )eyes-Odenton , MD 
Ray Joh nson-Lansing, MI 
Robert Kapusinski- Arlington Heirrs, IL 
Charles Kasicki- Port Angeles, \VA 
Jim Kaufmann---<:afe Mozart- Budapest, 

Hungary 
Kevin L. Kline---<:harlotte, NC 
Hirao Kohno-Yawata, japan 
john E. Kollar- Baltimore, MD 
Gregory M Komarow- Madeira Beach. FL 
Brian Kotso-Yuma, AZ 
Kraig Krist- Annandale, VA 
Thomas C. Kryzer-1 Vic hila Ear Clinic-

\Vichita, KS 
Steve La Rue-Ogden. UT 
Andrew Lamorte- Denver, CO 
Steven Landry- Boston, Mt\ 
Tom Larrow- Oklahoma City, OK 
Jeff Legerton- Santee. Ct\ 
Tyrone Lein- Fort Atkinson, \VI 
Emily Leone- Newark, 1\'Y 
Daniel Litwin-Biue And Gold Brewing Co, 

Arlington. VA 
Kurt Loeswick- San jose, Ct\ 
Charles Lutz- Walden, 1\'Y 
Keith A. MacNeai-\Vorcester, MA 
David Manka- )ersey City, N) 
Frank Mataitis-Owings Mills, MD 
Larry Matthews- Raleigh, 'C 
Paul McClure- Uncasville. CT 
Kevin McKee-Oceanport, J J 
Dan McLaughlin- Bohemia, NY 
Timothy McManus-Haske II, N) 
Charles McMaster-Tyler, TX 
Richard Molnar- Lexington. 1VIA 
john P. Monahan jr.-Okinawa, japan 
Darren Morris-Bent River Brewing 

Company- Davenport, lA 
Fred Morris-Lynchburg. VA 
Robert K. Morris- Whitehouse, OH 
Lawrence (Red) Mrozek- Depew, 1\'Y 
Hillel Norry-New York, l'\.TY 
Shawn Nunley-Tracy, CA 
Ryouji R. Oda- Japan Craft Beer Associa-

tion- Ashiya City. japan 
Rob Oglesby- Atlanta, GA 
Gordon L. Olson-Los Alamos, NM 
John Orosz Sr- Bridgeview, IL 
Robert Park- Sweeny, TX 
Don Peteisen-Bioomfield Hills. MI 
Bruce Peterson- Finlayson, M 
Bill Pfeiifer---<:ork And Cap-Brighton, M I 
Robert Pocklington-Houston. TX 
Mark Powell- San Angelo. TX 

Frank Pruyn- Lakeville, Mt\ 
Alison Quires- New York, ~ry 
John IV. Rhymes II- Homewood, AL 
Darryl Richman---<:raity Fox-Bellevue, WA 
Duane Roberts---<:olorado Springs. CO 
Dan Robison-Salt Lake City, UT 
Chuck Roosevelt- Denver, CO 
Dwight Rose- Brighton, CO 
Richard P. Ross-Woburn, Mt\ 
john Roswick- Bismarck, NO 
Daniel) . Ryan- Menlo Park, CA 
joseph F. Rzepka jr- Burtonsville, MD 
Lance Saucier- Willimantic, CT 
Dan). Schaeffer- Sandbury, OH 
Michael Schiavone- Lewiston, ~ry 
Edward R. Schiii-Glendale Heights, IL 
Kim Schoii-Xtract Xpress--Kemersville, NC 
Paul Schroder-Batavia, IL 
Mike Simmons-Iuka. IL 
Mike Simon- Ft Atkinson, \VI 
Carl Singmaster-Columbia, SC 
Tom Smith---<:olumbia, MO 
Tony Smith- New Orleans, LA 
joseph Snyder-Worth, IL 
Thomas Spangler-Winston Salem, NC 
Roger St Den is- San jose, CA 
Eric D. Steele- Milwaukee. lVI 
james t\. Steenburgh-Rochester, MN 
john Strantzen-Bundoora, Australia 
Raymond Sullivan- Denver, CO 
Peter Swift- Manassas, VA 
john Tallarovic- Berwyn, IL 
Alexander C. Tal ley- Edinburg. TX 
James B. Thompson-Okemos, Ml 
Richard Todd-Raleigh , ' C 
Richard Tommy-Anchorage, AK 
Richard Trouth-Sulphur. LA 
William Tucker- Fort Huachuca, r\Z 
Les Uyeji- Vancouver, \VA 
D. L. Van Dame---<:hurubusco, IN 
Mark & Mary Vehr- Smithfield, VA 
Steve Vilter- Anchorage, AK 
Christopher R. \Vagstrom- Palo Alto, CA 
Harvard C. Waken 11- Aibuquerque, NM 
Adam B. \Valker---<:athedral City, Ct\ 
Bud \Vallace- ,vlerced, CA 
\Vade \Vallinger- Kingwood, TX 
Larry \Veaver- Gaithersburg, MD 
Robert). Weber Jr-San Diego, CA 
Ed \Vestemeier- \Vest -Tech- New 

Richmond, OH 
Sabine \Veyermann-Krauss- \•Veyermann, 

Mich Gmbh- Samberg. Germany 
Lee Scott \Viberg-Roseau, MN 
Robert \Vikstrom- Derby, KS 
Thomas G. \Vilk- San Antonio, TX 
Steven Willey- Parker, CO 
David G. Williams-Port Orchard, IVA 
Peter F. Wilson-Auburn Hills, MI 
Kevin \Vinden- Anacortes, \VA 
Henry IVong-Rexdale, ON, Canada 
Donald Wood-Stanton, Ci\ 
Kent \Voodmanscy- Pierrc, SO 
Lowell D. Yeager---<:anterbury, CT 

GOLD 
Brian Baber-ParrotHead Brewing-

Temecula. CA 
Chris Brauning-Zanesville, OH 
Andrew Fee- Nantucket, Mt\ 
Bill Garrard )r---<:oyote Springs Brewing 

Co-Phoenix, 1\Z 
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Allen Goembei- Petersburg, IL 
William Hassler-Pearl City, HI 
David Hayes-Los Alamos, NM 
David Hutchinson- Hopkinsville, KY 
Steve McDowell-Reno, NV 
Robert) . Miller- San Luis Obispo. CA 
Mark M:organs-Cannon Beach, OR 
Allan \V Murfitt- Anchorage, t\K 
Ian & jake Quinn-Glen Echo, MD 
Franklin Radcliffe-Las Vegas, NV 
joel Rea---<:orvallis Brewing Supply-

Corvallis, OR 
Thomas Rhoads---<:hicago, I L 
Michel Rousseau-Distrivin Ltd-

Longueuil, PQ Canada 
George Santini-Cheyenne, \ VY 
Thomas C. Weeks- Denville, NJ 
Yeasty Brew Unlimitedi-Mill Valley, Ct\ 

PEWTER 
Russell M. Arakaki-Kailua, HI 
Harry K. Bailey-Oak Harbor, IVA 
Richard Bender- Bathtub Brews-

Shenorock. 1\'Y 
Jay Berman- Vista, CA 
Hugh Bynum- Portland, OR 
Mark Caspary-0 & S Bag Company-

Idaho Falls, 10 
Leon Chichester- Herdon. VA 
Michael Cron- Monsey, 1\'Y 
Mark Duffield---<:ambridge, .Vlt\ 
Kevin Fitzpatrick-Maple Grove, MN 
Doug Griffith-Sewell, NJ 
Bill Hallett-Rochester, IN 
Nancy Hambacher-Pantano Creek 

Brewer Supply-Tucson, AZ 
Byron Holston-Buffalo Grove, IL 
David). Hummel-Baltimore, MD 
Douglas). jenkins- Wilmington. NC 
Neal Kaufman O.D.S.-Westlake, OH 
Melvin Kelly- Crawfordsville, IN 
Rob Kreiger-North Brunswick, NJ 
Calvin Lee- Fairfield, CT 
Ethan Magdovitz---<:hicago, I L 
Brian Matthews-Woodhaven, MI 
Charles Murray-Golden, CO 
Jeffrey G. Nameth- Jirden, C 
Chris Neikirk- Roanoke, VA 
Frank Pedroni---<:oncord, CA 
Steven C. Pettyjohn- Lynchburg, VA 
Mark Tomko-Oreland, PA 
Robert Wood- Pearland, TX 

PINT 
Chris Ahlberg-Fairfield, CT 
Tanner Andrews- Deland, FL 
Jamie L. Carlson-Hughson , CA 
Russ Clayton- Slidell, LA 
Larry Copeland-Smryna, GA 
Ara Derderian-Rancho Cucamonga, CA 
Kris Kucera-Freeport , ME 
Tom Mercier-Timmonsville. SC 
Miami Area Soc of Homcbrewer~Miami , FL 
Tom Reed- Trenton, J 
Parrish Silbernagel- Pulath, MN 
Will Smith- Louisville, CO 
Dan Turczyn-Eastpointe, Ml 
Charles t\ Watson-Hillsboro. OR 

For Information about AHA Sponsorship, ca ll 

{303) 447-0816. ~ 



PAUL GATZA 

Here is another in the series of what 

homebrew clubs are up to. The inten­

tion of this column is to gather good club 

ideas and put them out on the air for other 

clubs to review and try the ideas that club 

members may think would improve their 

home clubs. 

We would like to take submissions by 

AHA club members. If you would like to 

submit an article, please do so in a Word 

format to paul@aob.org. I find a homebrew 

by my side helps me write, so give it a try. 

We may not be able to print all of the arti­

cles about each club, but encourage you to 

send in your club articles, experiences, ideas 

and projects. 

Homebrew Clubs of the Year 
Congratulations to the 

1999 AHA Homebrew Clubs 

of the Year , the Oregon 

Brew Crew and the Urban 

Knaves of Grain . Both 

clubs scored 77 points on 

a 6-3-1 basis in the six AHA 

club-only competitions from August through 

May and the first and second rounds of the 

National Homebrew Competition. This 

information just came in at press time, we'll 

have full results in the next Z y murgy. 

Thanks to Coopers Brew Products for spon­

soring the AHA Homebrew Club of the Year. 

Teach a Friend to Brew Day 
Word of mouth a bout the hobby of 

homebrewing has traditionally brought the 

most new brewers into the hobby. It cer­

tai nly is how I learned about the hobby. I 

was shooting pool at the New Wave Cafe in 

South Philadelphia with a Greenpeace 

buddy who told me he had started brewing 

beer. I scratched the felt on the pool table 

as he gave me all of the info in detail. Ten 

hours later I was waiting outside the door of 

PHOTO BY BOB GOLO\lAN 

September 18, 1999 is Teach a Friend 
to Brew Day. 

Home Sweet Home brew as George Hummel 

opened his doors for the day. 

Each of us knows someone who loves 

beer or cooking who may be interested in 

learning how to make beer. My neighbor 

Rose and I had a bet on the Stanley Cup 

Finals. If the Sabres won, I would teach 

her how to make beer; if the Stars won I 

would teach her how to make mead. Think 

of how happy your local homebrew sup­

ply shop owner would be if every customer 

brought in one more customer this fall. 

Your retailer would have a bigger customer 

base and better buying power and the abil­

ity to stock fresher ingredients and more 

equipment choices. The hobby (and many 

retailers) could use a vigorous boost like 

this right now. 

I am asking each club officer or club 

newsletter editor to push September 18th 

as "Teach a Friend to Brew Day." Please 

talk about it at your home brew club meet­

ings and write about it in your club newslet­

ter. Make a list of the new brewers and put 

it on our www.beertown .org website . We 

will have a packet on the website about 

how to generate media attention for the 

event. More brewers in your area mean 

more potential club members and potential 

AHA members , which make for a better 

club and a stronger AHA, able to run better 

programs for the membership. 
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HOMEBREW ClUBS 

This program is a joint project with the 

Home VVine and Beer Trade Association. 

The HWBTA is a trade organization that 

represents manufacturers wholesalers and 

retailers in our hobby. The AHA represents 

homebrewers. This project will benefit 

everyone involved in homebrewing in any 

way . Please visit www.beertown.org for 

more information . Thanks for your help. 

Club-Only Competition News 
As I mentioned last issue, we are reduc­

ing the number of bottles needed for club­

only competitions from three to tvJo . 

The AHA would like to thank Bob Kauff­

man and Hop Barley and the Alers for host­

ing the Bockanalia AHA Club-Only Com­

petition in May. This competition was the 

final one in the August to May cycle with 

points going toward the Homebrew Club of 

the Year trophy. Thanks to everyone who 

entered. There were 33 entries. 

Congra tul a tions to the follow ing 

w inners: 

First Place 

Jay Kash, Downers Grove , IL , repre ­

senting Urban Knaves of Grain with his Ger­

man-style Helles Bock/Maibock called 

"Helles Bock." 

Second Place 

Leo Vitt , Rochester , MN, representing 

Minnesota Timberworts with his German­

style Doppelbock called "Rochester Dop­

pelbock." 

Third Place 

Bruce Brode and Brian Vessa, Los Ange­

les, CA, representing Maltose Falcons Home 

Brewing Society with their German-style 

Doppelbock called "Instigator. " 

Homebrewer Paul Gatza is the softball 

coach for Hop Barley and the Alers, a Boul-

der, CO homebrew club. 
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BREW NEWS ____________ _ 
AHA STAFF 

It's That Time Again! 

Yep, time to schedule the 

pilgrimage to the Mile 

High City for the 1999 Great 

American Beer Festival 

(GABF), October 7- 10. 

This year expect to see a 

much greater AHA presence 

at the preeminent beer festival. 

In addition to our customary Members 

Only tasting and homebrew demonstra­

tion , our own Charlie Papazian will be on 

hand , using his hands to hand out cus ­

tom "I HAD A HOMEBREW WITH 

CHARLIE" glasses for new members who 

sign up at the GABF. They' ll also be able 

to inscribe their names on Charlie 's glass . 

Charlie has also promises to bring a selec­

tion of his own legendary homebrews. 

The Members Only Tasting is Saturday 

afternoon October 9 at Currigan Hall in Den­

ver. The evening sessions of the GABF often 

have 10,000 attendees. The Members Only 

Tasting has only about 1,500 attendees, all 

of whom are AHA or IBS members or their 

guests. That means lots of elbow room and 

no lines for the best beers in the country. 

The AHA also announce the medal win­

ners during this session of the festival. AHA 

members can purchase a pair of Members 

Only Tasting tickets for only $30, $30 less 

than the public session. The AHA has 

arranged travel packages for AHA members 

through Travel by Dana at (800) 348-4743. 

AHA staff and volunteer members will staff 

the brewing demonstration, AHA booth and 

GABF education areas of the festival. 
Also as usual , we'll have plenty of home­

brew for you to try . If you recall last year, 

those of you who were fast were lucky enough 

to sample the Smoked Coconut Porter, all the 

way from Japan. While the porter will be miss­

ing this year, we've got a couple of surprises 

up our sleeves, so be sure to stop by. 
Join the crowds in Denver! This year's GABF is scheduled for Oct. 7·1 0. See you there! ~ 

10 ______________________________________________________ ~------
PHOTOS BY TOM DALLOORF 

ZYMURGY S E PT E MB E R / OCTOB E R 19 99 



________ ___ DEAR PROFESSOR 
PROFESSOR SURFEIT 

EDITOR'S OTE: Well, we put on our heavy 
galashes and waded into the Byzantine 
Zymurgy files to recover some of the Profes­

sor's previous words of wisdom on lagers and 
lagering. We won't tell you what all we dis­

covered in those files, but it was a toss up on 

whether to call the bomb squad or a good 

exterminator! Here's the Prof on lagers ... MB 

Real Cold Bottling? 
Dear Professor Surfeit, 

My questions concern priming after bulk 

lagering. Perhaps I am complicating this 

matter unnecessarily, as all my references 

are rather vague about this. Should I bottle 

at lagering temperature or raise the beer to 

the yeasts' primary fermenta tion tempera­

ture range? If I raise the temperature, will 

that not cause precipitated chill haze to dis­

solve back into solution? 

Should temperature shock be taken into 

consideration , or is the effect of yeast 

mutants on the taste negligible at this time? 

Finally, if I bottle at 35 degrees F ( 1.5 

degrees C), I'm assuming the carbon diox­

ide content to be about l. 7 volumes and 

that I would lose about 0.5 volumes during 

bottling. Does this sound about right to you? 

Concerned, but not worried, 

John Krueger 

Oshawa, ON 

Dear j ohn, 
Hey, man, keep it cool. I'm assuming you 

are bulk lagering with a fermen tation lock 
and not pressure lagering your brew. Let me 
address at random several of your concerns. 

If you've cold lagered long enough, most 
of the chill haze may have settled out to the 
bottom of your vessel. Keep the beer calm when 
transferring and do not disturb. 

\V hy would you assume that your carbon 
dioxide would be 1. 7 volumes? If your fer-

ILLU STRATION BY JOHN MARTIN 

menter is not pressurized, then there would be 
very little carbon dioxide in solution. 

What if you were to bottle a beer with a 
known volume of dissolved carbon dioxide 
then ettt your kt·aeusen 01· priming sugar 
down. Hou; much? Hmmmmm, don't forget 
I'm a homebrewer. 

No mutants, 
The P1·ofessor, Hb.D. 

Frozen Beer 
Dear Professor Surfeit, 

I am not familiar with the term "zymurgy." 

Can you explain? 

ormally, I keep my homebrewed beers 

(and those I buy) stored in a shed. I think 

the temperature indoors is too high (about 

70 degrees F/21 degrees C). Our summer 

temperature is mostly moderate and we usu­

ally have mild winters. Here is my question: 

last winter was severe (1 4 degrees F/ -1 0 

degrees C) so I decided to keep the temper­

ature at 33.8 degrees F (I degree C) with 

electric heating, which costs me a lot. Did I 

make the right decision? What is the freez­

ing point of a beer with say 5 , 7.5 , or 10 per­

cent alcohol by volume? I thought I figured 

out by myself (29, 27, 25.5 degrees F respec­

tively), but it did seem unreal to me. 

Make haste slowly in answering s ince 

springtime has arrived! 

Sincerely, 

Hans Aikema 

Hoorn, Holland 

Dear Hans, 
Zymurgy is the last word in my dictio­

nary and refers to the science and art of yeast 
fermentation as in brewing. 

A t what temperature will beer freeze? 
Well, it depends mostly on the alcohol con­
tent. The stronger the beer the lower the tem­
perature required to freeze. I've also noticed 
that freezing is pressure sensitive. A super­
cooled beer that is liquid will quickly ice up 
when the cap is popped off Agitation also 
will enhance the freezing of brews. 

For your information, many lager brew­
eries will routinely lager their beer at 3 0 degrees 
F ( -1 degree C) without freezing. Perhaps some 
of our colleagues out there in beer land know a 
bit more about beer freezing temperatures. In 
the meantime keep it above 3 0 degrees F. 

Downhill brewski, 
The Professor, Hb.D. 

In Search of Real Pils 
Dear Professor Surfeit, 

I have been a homebrewer and an AHA 

member for six years during which time l 

have made some excellent beer. Zymurgy 
has been an immense help. 

ZYMURGY S E PT E MB ER/ O C TOB E R 19 99 
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As a member of the U.S. Army. I have 

had the good fortune to spend six years in 

Germany where I developed a strong pref­

erence for the average German Pils found 

on draft in most local gasthauses. My orig­

inal interest in homebrewing was to as near­

ly as possible duplicate that style of beer. 

However, somewhere along the way I lost 

my focus among the stouts, ales , etc . Also, 

I must admit that my early attempts at light 

lager were drinkable, but nothing like what 

I was trying to produce. 

Now that I have been introduced to liq­

uid yeast, partial mashes, a full boil and the 

Cornel ius keg, I am again pursuing the Ger­

man Pils. Recently, I have been using light 

dry malt (5 to 6 pounds) and liquid yeast in 

recipes such as Charlie ' s Tempestuous 

Pilsener (Zymurgy, Winter 1989 Vol. 12, 

'o. 5). The beers are clear, clean, with good 

color and head retention. However, they are 

still not what I am looking for. The problem 

is a residual sweetness and a sharp, spicy 

hop flavor. The German Pils I remember has 

a bitter aftertaste and a mellow hop flavor. 

I am not sure I can do much about the hop 

flavor because most homebrewers a nd 

microbrewers have it (i.e. , Samuel Adams). 

These beers are great but not really close 

to what I'm trying to duplicate. 

The second problem, residual sweetness, 

I believe is caused by high terminal gravity. 

I seem to always finish up near 1.019 since 

I started using the liquid yeast and all DME. 

My sanitation is meticulous and I ferment 

single stage in either a seven-gallon or five­

gallon carboy with blowoff. 

I have a refrigerator that l use to ferment 

my lagers at about 45 to 50 degrees (7 to 10 

degrees C). Still , I finish at high gravity. For 

instance , the Tempestuous Pilsener was 

made exactly according to the recipe using 

W yeast 2007 (St. Johns) and lagering for I 

1/2 months. It finished at 1.080 SG. It was 

good, but too sweet and spicy to be a Ger­

man Pils . Sure looked like one when 

pumped out of the keg at 18 pounds. I have 

an ale in the fermen ter with Chico Ale 

W yeast stopped at 1.01 9. Can you advise 

me on a way to get a fuller ferment? Do I 

need more than a 24 ounce starter? I use 

about .75 cup DME boiled and cooled. My 

starter never really goes crazy, but my beers 

seem to start in about 12 hours. Any sug­

gestions on working with these liquid yeasts 

and starters would be helpful to those of us 

just beginning to use them. I have the 

Zymurgy yeast special issue (Vol. 12, o. 

4). I am after a fuller ferment from these liq­

uid yeasts. So far, I really believe l got lower 

terminal gravities from dry yeast but the 

beers were not nearly as clean tasting. 

I recently had a friend bring me a couple 

of Pils back from Germany (the ones you get 

here don 't compare) and I verified the taste 

I'm looking for. Can I make them or must I 

>All brass construction 

>Cleans your bottles fast 

>Attaches easily to faucet 

Inquire at your local shop or call 616-935-4555 

Jet Carboy and Bottle Washer Co. 
3301 Veterans Drive, Traverse City, Ml 49684 

just go back to live in Germany? I intend to 

try the "What the Helles" recipe next 

(Zymurgy, Winter 1990 Vol. 13, o. 5). 

Maybe the partial mash will give me a bet­

ter ferment than with all DME. 

Thanks for your great publication and all 

the interesting things AHA organizes. 

Sincerely, 

Charlie Riordan 

Hanover, MD 

Deat· Charlie, 
Tice name. 

If you are trying to duplicate that Ger­
man Pils taste. give your water some atten­
tion. T he mineral content of the brewing 
water will greatly affect the hop flavor and 
bittemess perception for a Get·man Pils. Y ou 
want a relatively soft water. Keep your sodi­
ttm and calcium less than 3 0 ppm, yottr mag­
nesium less than 11 0 ppm, yom· sulfates 
less than 200 ppm and your chloride less 
than 200 ppm. This would fit a typical Get·­
man Pils profile. 

If )'Ott've been following the latest infor­
mation on how to calculate Intetnational Bit­
tering Units, then )'Ott know to keep the I BUs 
at or around 30 to 40. Yottr original grav­
it)' shottld be about 1.044 to 1.050 and final 
alcohol 4 -5% percent b)' volttme. Use a 
"noble-t)'pe" hop sttch as Hallertauer, Perle, 
Tettnanger, or Spalt grown in German)' for 
that hop flavor and bitterness yott're looking 
for. German Pils has some degree of sweetness. 
Y ou want that. I suspect your water and yottr 
hop qualit)' are a bit askew. Try foo ling 
around with those two things first. 

How to get better attenuation, or a fuller 
f erment, as )'Ott sa)'? You've got to take care 
to really aerate that wort before pitching. 
A nd use a good starter. Why not try ming 
the sediment from )'Ottr last batch of similar 
brew. The correct amount of )'east really helps 
a lot; use about a mp of the pasty sediment. 
That amount is pretty hard to m lture up 
from a starter. Y ou'd need a sediment from 
a couple of gallons of starter for that amount. 

Doing a partial mash rather than ttsing 
all malt extract will help you in your qttest; 
as a matter of fact, you will get there with 
a partial mash. 

Let me know how it all works out, 
The Professor, Hb.D. 
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Lager Problems 
Dear Professor Surfe it , 

Hello. I am an a ll-grain brewer who, for 

the most part, has learned a great deal from 

your publication and its contributors. I do 

not do anything without first th inking out 

what it is I am going to do, so I can use as 

much information as possible in making my 

decision. I hope becoming a member will 

open new avenues of success in my brew­

ing. My tastes in beer sty les are not limit­

ed, but I do lean toward Pilseners and Euro­

pean lagers. I do not care much about 

porters, stouts, wits , krieks or even wheat 

beers. I would characterize my favorite style 

as either a low or extremely high-gravity 

style of lager such as doppelbock or Czech 

Pilsener. Because of my preference for lager 

styles I have run into many problems in try­

ing to brew them. 

My question is this: what options exist 

for the homebrewer who must work in limit­

ed space (small apartment) to maintain a 

proper fermentation temperature? Currently 

I brew primarily in the winter and pull up the 

carpet in one of my closets and set my car­

boy on the cold cement. This maintains a 

temperature of about 60-70 degrees F (1 6-21 

degrees C). Although I have been successful 

in reducing off-flavors (buttery, medicinal) , 

once my fermentation is complete and fining 

agents are added I often cannot get my beer 

to condition properly. How do I maintain a 

constant fermentation temperature? 

Sincerely yours, 

Miguel Mayo 

Denver, CO 

Dear Miguel, 
I'm assuming that when you say yott can't 

get youY beer to condition properly you mean 
no carbonation. If this is the case I'd Sttggest 
that -when you add your priming sugar, you 
also add some fresh yeast. That should help. 

Ho-w to maintain constant temperature? 
\fief!. for the type of beers you -want to brew. 
lager·ing at cold temperatum is yom· best bet. 
If yott do have room for an extra t·efrigera­
tor. that would be the ticket. Otherwise I'd 
suggest that after vigorous (and heat pro­
ducing) prinwry fermentation is done in your 
cool. dark closet. insulate your beer with a 
sleeping bag or other such material. This will 

Complete Kegging System 
$ 139.95 (+ shipping) 

New 5 lb. C02 Tank & Regulator w/Check Valve 
Air Line, Beer Line, Tap and Connectors 
Reconditioned 5 Gallon Soda Keg (mentioned below) 

5 - Gallon Reconditioned Soda Keg 
$ 29.95 (+shipping) 

Ball-lock Fittings, Pressured Tested at High and Low PSI 
Cleaned, Sanitized, Most Seals Replaced, Great Looking 

Call Now to Order 1-800-898-MALT (6258) 
Free Catalo;y Quality, Low Priced Homebring Products 

tl&m_!kiMr1114tblJIWitU 

not keep yout· beer any coolet·, but it -will 
inhibit temperature fluctuations. 

Adios for now, 
The Professm·, Hb.D. 

Helles Water Problems 
Dear Professor Surfeit, 

I live in Huntsville, AL, and want to brew 

a Miinchner helles like the one served at the 

Hofbrauhaus in Munich. I have a question 

about brewing water treatment. 

According to the chart on page 2 73 in 

The New Complete joy of Home Brewing by 

you-know-who, my water supply is similar 

to the Munich water. Here is the compari­

son in ppm: 

Munich Huntsville 

Calcium 70-80 72 

Sulfates 5-10 10 

Magnesium 18-19 10 

Sodium 10 6.2 

Chloride 1-2 9 

pH Not given 7.5 

I understand that the Munich water did 

not need treatment for brewing the dark 

beers of the 19th century and perhaps ear­

lier. David M iller' s Continental Pilsener 
states that " It was in the 1920s when 

applied chemistry had advanced to the 

point where brewers could make both light 

and dark-colored beers from the same 

water." 

My question is what do the Munich 

brewers do to treat their water for brewing 

the helles? I would like to try the treatment. 

Tiki Tiki Tiki Hoi Hoi Hoi 

Del Bradford 

Huntsville , AL 

Dear Del, 
Some Munich area brewers -with carbon­

ate hardness problems and higher pHs -will 
acidify their mash in order to get their pH 
down. They do this by essentially culturing 
up a lactic-acid-producing som· mash and 
adding it proportionally to their main mash 
to get the pH down. But your pH is pretty 
good. I -wouldn't mess around -with it. Y ou 
should be able to make a pt·etty good he!!es 
with the -water you have. 

Go for helles, 
The Prof essor, Hb.D. 

Secondary Foamers 
Hey Prof: 

My d ry-hoppin' habit has got my bottles 

a-poppin.' What am I doing wrong? 

My latest example is a nice Continental 

Pils . After three weeks in a glass primary at 

45-55 degrees F (7-13 degrees C) , I racked 

to another carboy (continued on page 59) 
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WORLD OF WORTS __________ _ 
CHARLIE PAPAZIAN 

A Castle Golden Pilsener, Please 

I was on a train journey ... comfortable 

... relaxed ... cold beer in hand. The land­

scape slithered by highlighted by the glow 

of the setting sun. The steam engine chugged 

ahead, leading us around another horseshoe 

bend. Two minutes earlier I had watched the 

sun balance on the horizon. Now, a full 

moon rose on its own horizon . I opened the 

window wider, took a deep breath and anoth­

er long draw of beer. A baboon (thirstfully, I 

swear) watched me from the dry grasses 

along the railroad sidings. Sucking the foam 

off my mustache, I tried to recount the expe­

riences of the past few days, but I continued 

to be distracted by the frequent stops during 

this overnight journey northwards. 

In the middle of nowhere, shadows and 

silhouettes got off and on, their chatter muf­

fled by the mysteriousness of these places. 1 o 

vehicles were waiting at any of these stations; 

only people, donkeys, two-wheeled carts and 

the glowing embers of small fires, comforting 

in the stillness along the sidings. The full 

moon rising added a sense of mystery. Like 

standing black paper cutouts, silhouetted 

trees dotted the landscape. I knew there were 

small villages beyond the shadows the moon 

cast. In these villages I was sure people 

brewed beer--of that, I was certain. 

As the train silently pulled away, I could 

hear people chatter, Shonna and Ndeble 

among bits of English. Sure there was beer 

out there. But there were people, too. I felt 

a very strong urge to just get off at one of the 

next stops. Wouldn't it be interesting, I fan­

tasized, to simply get off with the one small 

bag of belongings I had and go encounter 

the unknown of this African night. I took 

another sip of Castle and promised myself 

I'd be back someday and do just that. 

Siding the Rails 
I was on the Zimbabwe National Railway 

journeying from Bulawayo to Victoria Fails to 

catch my long flight back home to Colorado. 

At the same time I was enjoying the local 

ZYMURGY SEPTEMBER / OCTOBER 1999 

beer- the one in my hand and the ones of the 

past few days. I had learned to appreciate the 

commercially produced beers because I had 

had the privilege of attending an internation­

al convention of southern and central African 

brewers. The variety of cultures and beer 

styles and quality of life were far better than 

what I had- incorrectly- anticipated. 

The ali -malt Reinheitsgebot Windhoek 

lagers of amibia, the aromatic and happy 

Zambezi Lager of Zimbabwe, the stouts and 

fruit beers of South Africa ali provided thirst­

quenching relief from the late summer sun 

of southern Africa. Castle Lager and Castle 

Pilsener provided welcome rehydration as I 

canoed the Zambezi River for days earlier 

in the week. The elephants 20 feet away 

along the river banks, hippos sloshing their 

way only yards from our evening campsites, 

the distant roar of lions, the ominous crocs 

lining the riverbanks and the nighttime hye­

nas skulking through the campgrounds were 

not beer hallucinations. The beer helped, 

believe me , though one was wise not to 

drink too much in the evening. Late night 

trips to the potty were discouraged as a sure 

invitation to nighttime encounters best left 

to the stupid. The morning sun was always 

a welcoming light to my bladder. 

But as a brewer and enthusiast of indige­

nous beers, the real treat of this journey was 

the discovery of native and commercially 

brewed opaque sorghum beer. I feel quite 

certain these beers were among the first beers 

brewed, perhaps paralleling the beers of 

ancient Mesopotamia and Egypt. Unfortu­

nately for historians, we haven't yet discov­

ered the beer records (if they exist at ali) of 

the peoples of southern and central Africa. 

But unlike the ancient Mesopotamian and 

Egyptian brews, these sorghum beers were 

now a living tradition. It made all the sense 

in the world that these people have been 

making these beers for millenniums. Why? 

ILLUSTRATION C1999 ARTI'IlLE 



Sorghum is a grain that grows well in 

semiarid regions of Africa. It can easily be 

made into malt and has adequate enzymes 

to convert itself into the essential sugars and 

fermentables that become beer. People are 

known to roast all or a portion of these grain 

malts to produce a variety of flavors and col­

ors in their beer. 

Beer Milkshakes 
Did I say beer? Well , yes I did, but to 

most of the Western world opaque sorghum 

beer would hardly be recognized or con­

sidered as such. In reality, it has far more 

tradition a nd importance as a nutritional 

food than any Pils, bock, pale ale or stout. 

I visited the small Chibuku Brewery in 

the municipality of Dete. The brewery was 

one of dozens of Chibuku Breweries in 

southern Africa commercially producing 

opaque sorghum beer. It was at the Insti­

tute of Brewing's convention and during my 

visi t to the brewery where I began my 

sorghum beer education. More than half of 

all the beer cons u med in South Africa , 

Botswana, Zimbabwe and neighboring 

nations is not light lager, but Chibuku-type 

sorgh um beer. Here at the tiny brewery in 

Dete they were churning out 10 ,000 to 

12,000 hectoliters per month (that's about 

8 ,500 to I 0,000 U.S . barrels ; one barrel 

equals 31 gallons). 

How is it made? Malted sorghum is 

ground to a medium-fine flour; maize (corn) 

is also added in some formulations. The 

flour is "mashed" into hot water and con­

verted into soluble starches and fer­

mentable sugars. From the mashing vessel 

the sweet liquid is passed through a simple 

screen, removing only the coarsest pieces 

of grain. The fine flour and sweet liquid 

enter a stainless -steel tank where it is 

cooled. Yeast is added, and so are a couple 

shovels full of freshly milled sorghum malt. 

On the same day, the mixture is packaged 

and shipped to retail outlets and beer halls. 

What a concept! Brewed and packaged in 

one day. And get this , folks: the beer is not 

alcoholic when it leaves the brewery. What 

are you gonna do now, taxman? 

The beverage is designed to ferment in 

the package or the holding tanks serving 

draft beer . After one day, the beer is one 

percent alcohol. It has a creamy texture 

much like a thick milkshake. The yeast has 

begun to ferment the sugars into alcohol, but 

that shovelfull of malt at the end of the 

process wasn't for cheap thrills. No, a t that 

point the loads of lactobacillus bacteria inoc­

ulate the sweet liquid and, at the warm 

African temperatures, a lactic souring slowly 

evolves over the ensuing days. After 24 hours 

the beer is slightly acidic in taste and the aro­

matic character strongly reminiscent of 

yogurt. (But remember there is no milk in this 

beverage.) The tannins from the sorghum 

husk contribute an evident astringency. 

Sweet and Sour 
The taste is a pleasant blend of sweet and 

sour. Carbonation is beginning to develop 

naturally. The bready aroma of yeast begins 

to emerge. I liked it quite a bit, though I 

could imagine something like this would be 

even more delicious with fruit or chocolate 

flavor served at cold temperatures. 

And it's healthy. As a matter of fac t, 

sorghum beer is an important part of the 

nutritional intake of many Africans. It is a 

fact that fermented grain is more nutritious 

than non fermented grain. 

BREW YOUR OWN­
WITH HELP FROM THE EXPERT! 

Charlie Papazian, America's leading authority on home brewing, offers 
readers two comprehensive, in-depth guides to brewing everything 

from the lightest lager to the darkest stout. 

THE HOME BREWER'S COMPANION takes 
readers to the next level of home brewing 
expertise. It includes sections on: 

• The effects of the water used (the 
amount of calcium, minerals, chlorine 
and salts present can completely change 
the taste and style of the beer being 
brewed) 

• Hops varieties, mashes and gra ins 

• Typical problems encountered during the 
brewing process and how to go about 
solving them 

• Dozens of delicious new recipes and tips 
on how to create your own recipes 

•Information on beer evaluation, handling 
and storage 

THE HOME BREWER'S COMPANION 
#0-380-77287 -6 
$11.00 464 pages 

*DEALER INQUIRIES INVITED: Room 286RB 

THE NEW COMPLETE JOY OF HOME 
BREWING is the original home brewing bible. 
Perfect for the beginner. intermediate or 
advanced home brewer. It includes: 

• Getting your home brewery together: the 
basics -hops, malt yeast and water 

• Ten easy lessons to making your first 
bubbling batch of beer 

• Brewing exciting world class styles of 
beer 

• A fully illustrated guide including simple, 
easy-to-follow explanations of each step 
of the home brewing process 

• And much more! 

THE NEW COMPLETE JOY 
OF HOME BREWING 
#0-380-76366-4 
$11.00 416 pages 

t)AVON BOOKS 
The Hearst Corporation 1350 Avenue of the Americas, New York, NY 10019 Te l: 212-261-6882 
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Day two and the alcohol develops to 

three percent. Day three, three percent. On 

the fourth day, the worm will emerge. This 

is when you know it has reached its prime. 

Alcohol , acidity and fla vor balance to 

achieve the preference most enjoyed by 

Chibuku enthusiasts. Oh yes , the worm? 

No, not the wiggly kind, but rather the foam­

ing fermentation that emerges from the pin­

hole atop the milk cartonlike container. 

Enthusiasts may likely be found wearing 

a Chibuku Brewery T-shirt with the slogan, 

"Hari Yemadzisahwira. " It is the Chibuku 

version of "Relax . Don ' t worry . Have a 

Homebrew." More accurately it is a phrase 

that relates that with good beer, there are 

friends to be made. 

Commercially made Chibuku is quite 

popular, but the home brewed stuff is even 

more so. Instant 24-hour homebrew kits are 

readily available in South Nrica, as well as 

"all-grain" traditional homebrew kits. But 

most sorghum beer is made to village or 

family recipes handed down through gener­

ations, using 100% home-malted sorghum . 

I've tried my hand with the 24-hour mix­

and-wait homebrew and must admit it is 

quite reminiscent of some versions of the 

real thing. Unfortunately, while very popu­

lar and accessible in parts of southern 

Africa, you won ' t find many homebrew 

shops carrying inventory this year. 

Live here? 

HOME BREW BITTERING UNITS (HBUs) are a measure of the total amount of bitterness in a given 
volume of beer. Homebrew Bittering Units con easily be calculated by multiplying the percent of alpha acid in the hops by 
the number of ounces. For example, if 2 ounces of Northern Brewer hops (9 percent alpha acid) and 3 ounces of Cascade 
hops (5 percent olpho acid) were used in o 1 0-gollon botch, the total amount of bittering uni ts would be 33: (2 x 9) + 
(3 x 5) = 18 + 15. Bittering units per gallon would be 3.3 in o 1 O·gallon botch or 6.6 in o five-gallon botch, so it is impor­
tant to note volumes whenever expressing bittering units. 

INTERNATIONAL BITTERNESS UNITS (I BUs) ore o measure of the bitterness of o beer in ports per million 
(ppm), or milligrams per liter (mg/l) of alpha acids. You con estimate the !BUs in your beer by using the followi ng formula: 

IBU = (ounces of hops x% aloha acid of hoo x% utilization) 
gallons of wort x 1.34 

Percent utilization varies because of wort gravity, boiling time, wort volume and other factors. Homebrewers get about 25 per­
cent utilization for o full one·hour boil, about 15 percent for o 30-minute boil and about 5 percent for o 15·minute boil. As on 
example, 1 ounce of 6 percent alpha acid hops in five gallons of wort boiled for one hour would produce o beer with 22 !BUs: 

IBU = 1 x 6 x 25 = 22 !BUs. 
5 X 1.34 

METRIC BlnERNESS UNITS (MBUs) ore equal to the number of grams of hops mu~iplied by the percent alpha acid. 

The soothing clickety-clack of the train 

and my third Castle Pilsener helped me 

recall my visit to the beer gardens of Bul ­

awayo the day before. I had remembered an 

article in the 1984 issue of Zymurgy about 

"The Beer Gardens of Bulawayo. " Now, 13 

years later, the little worm of intrigue mate­

rializes, and !'11-be -damned-if-I-wasn ' t­

going-to-find-a-fabled-beer-garden . 

Disappearing Beer Gardens 
I had discovered early on there weren ' t 

any beer gardens in Bulawayo town. Out-

Order here: 

side my hotel I told a parked cab driver of 

my intentions. 

"You wanna do what?" 

"Yeah man, I wanna go to one of those 

sorghum beer gardens. Can you take me 

there and will I be able to find a cab ride 

back?" 

Richard, the cab driver, looked a bit per­

plexed, but finally shrugged his shoulders 

and abandoned himself to my crazy fantasy. 

"Sure man , but you aren't gonna find a 

cab out there to get you back. I'll tell you 

what, I' ll stick with you for as long as you 

want to stay . Buy me a beer and let me 

know when you want to come back." 

Off we went to the western suburbs of 

Bulawayo and out to the Mashumba Beer 

Garden in Makakoba Township. The streets 

were dimly lit, but there was no shortage of 

people walking to everyday destinations. We 

pulled over and stopped in a well -lit area. 

Women sat on the gravel selling vegetables 

and snack food. There was a continuous 

bustle of activity-the place was alive . 

In the Midwest, nobody beats Northern Brewer's fast shipping, quality 
products, and low prices. Call or write for our free 52-page catalog! 

We entered through a grand gate in the 

brick and cinder block garden wall. My first 

impression was one of lots and lots of people 

in quiet, happy conversation. Benches hap­

hazardly lined the grounds, which extend 

beyond the maze of half-high walls. To get a 

"draw" of brew we stood in line and picked 

up a rather intimidatingly large five-liter white 

plastic bucket. "'vVhere are the glasses?" I 

wondered. I didn ' t wonder too long. 

(800) 681-2739 
www.nbrew er.com 

1106 Grand Avenue - St. Paul, MN 55105 
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"Two," I blurted. One can' t be too cau­

tious with these kinds of experiences , you 

know. 

Slooooosh , the brew gushed out of its 

dispenser and within 0.84 seconds my buck­

et contain ed two liters of fermenting, sour 

smelling, yeasty, thick, beery, alcoholic and 

wonderful Chibuku. 

Richard and I found a bench occupied 

by several other men and women . We 

passed around our suddenly communal 

bucket and sha red its glories. Every time it 

was my turn , I gra bbed the sides of the 

bucket with my thumbs and fingers , swirled 

the contents (to get the good stuff into sus­

pension) , inhaled the pungently sour lactic 

aroma (repeating in my mind a mantra , 

"Charles , there are no known pathogens 

that can su rvive in beer. Charles, there are 

no known pathogens that can survive in 

beer. Charles , there are .... "), took a good 

healthy swig and began to feel the cama­

raderie , the glow, the conversation, the cul­

ture and the urge for another. The conver­

sation became more animated and Isaac, a 

stringer of tennis racquets, found question­

ing me easier and easier: 

"How iar is America from here?" 

"'vVhere is your family?" 

"'vVhy are you here?" 

"'vVho are you?" 

A Cultural Faux Pas 
After my sixth swirl and swig, I noticed 

Regina ' s smile begin to fade into a frown 

directed at me. She was a rather large , 

robust, healthy woman who had taken a lik­

ing to Richard, my cab driver. Her mood has 

changed each time I swirled my bucket of 

brew. By the sixth go ' round, swirl and swig, 

she was watching me with a bothered look. 

I wondered what I did. 

Finally, her patience reached an end and 

she let out a sigh. Our small group had 

became silent. I offended? What? What 

have I done but sip this brew that hath no 

pathogens? 

Seated wi th hands on her wide hips and 

a slight friendly tilt of her head, she eased 

the muscles on her face and pleaded, "Sir, 

will you puleeeeeeeeaase keep your thumbs 

out of the bucket." 

Red faced and totally embarrassed I 

thought to myself, "And I was concerned 

Zimbabwe Zephyr 
Sorghum Beer 

If I could find the ingredients here's how I'd proceed: 

Ingredients for one U.S. gallon 
1.5 lbs finely crushed sorghum molt 

ole yeast 
water 

Mash the molt flour with three quarts of water at 
about 156 degrees F (69 degrees C). Hold this tem­
perature for 30 to 60 minutes. Complete conversion is 
not critically important. Quickly pour the mash through 
a wire mesh strainer. Rinse with 165 degree F (74 
degrees () water until a volume of one gallon is 
reached. Cool to about 7 5 degrees F (24 degrees (). 
Add yeast and about .25 cup of freshly milled sorghum 
molt flour (this contributes ladobacillus bacteria). Keep 
temperature above 7 5 degrees F (24 degrees (). 

Begin to drink and experience after 12 to 24 
hours. Keep your thumbs out of the bucket- and 
remember, it's on acquired taste. 

about pathogens! " This issue of thumbs out 

of the bucket was clearly a much more 

important consideration while drinking in 

the beer gardens of Bulawayo. A considera­

tion one could never learn in any book 

about Bulawayo beer garden et iquette. I 

learned a very important cultura l lesson. 

I can still recall the clean aftertaste and 

the desire to ha ve just one more swig. It 

grew on me. I must admit , it grew rather 

slowly, but one does develop a taste for the 

unique. It doe sn ' t come easy . But when 

you've acquired it- well , perhaps you will 

find out for yourself someday. 

Richard and I polished off our two liters 

and some of theirs a s we ll. As I climbed 

into the cab to leave I couldn' t help notice 

a sign high on the building next door to the 

beer garden: 

"Mush umbo Surgery, M-W-F, 1 - 4 p.m." 

Hmmmmmmmm, I wo nder if the beer 

garden is open before noon? 

"Let's go, Richard, I need a Castle now." 

The train pulled into Victoria Falls Sta ­

tion at 7 a.m . I'd had a reasonable nights' 

rest and a pleasant recollection of my two 

and a half weeks of experiences. My plane 

was scheduled to leave the next day. I know 

I'l l be back someday . Gemuchlichkeit , 

Prost , Cheers, To your health ... Hari 

Yemadzisahwira. Or like I said , "Relax. 

Don't worry. Have a homebrew." 

World traveler Charl ie Papazian is the 

founding president of the Association of 

Brewers and the author of numerous best­

selling books on homebrewing. His most 

recent books are Home Brewers Gold (Avon, 

1997), a collection of prize-winning recipes 

from the 1996 World Beer Cup Competition, 

and The Best of Zymurgy (Avon, 1998) a col­

lection of the best articles and advice from 

20 years of Zymurgy. i 

1~egon 
specialty -· 

Serving the Trade 
Since 1963 

cotttpany, 
inc. 

Wholesale Only 

COMPLETE LINE OF HOME BEER AND 
WINE MAKING SUPPLIES 

PREMIER MALT PRODUCTS 
Drums - Pails - Cans - Dry Malt 

CROWN CAPS BY THE: 
Pallet - Case - Gross Box 

Home of the Famous Jet Bottle Capper 

7024 NE Glisan Street 
Portland, Oregon 97213 U.S.A. 

Phone (503) 254-7494 • Fax (503) 251 -2936 
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CAlENDAR ____________ _ 
AMERICAN HOMEBREWERS ASSOCIATION 

AUGUST 
20·22 1999 New Mexico State Fair 

PRO-AM , AHA SCP , Albu­
querque, NM . Entries due 8/1/99 
through 8/7/99 with $6/1 st entry 
and 54/additional entries. 
Awards ceremony is on 9/4/99. 
Contact Bill Aimonetti at 
(505)286-2746 (h) or (505)822-
7103 (w), email: Biii.Aimonetti@ 
abq.sc.philips.com, http://www. 
angelfire.com/nm/DukesofAie. 

28 Michigan State Fair Homebrew 
Competition, AHA SCP. , 
Detroit,M I. Entries due 7/ 19/99 
thru 8/1/99 with S 12 entry fee. 
judging is 8/8 thru 8/21/99. Con­
tact Bill Holmes at (734)761-
5315 (h) or (734)647-0459 (w). 
email: bholmes@umich.edu , 
http://hbd.org/michiganl. 

28 Mt. Brewer Open '99, AHA SCP, 
Huntington, WV. Entries due 
8/ 1/99 through 8/ 13/ 99 with 
SS/ 1 st entry and 53/each addi­
tional entry . Contact Jeff 
Boggess at (304)757-0337 (h) or 
(304)744-7535 (w). email: 
Brudr@aol.com. 

29 Western Washington Amateur 
Beer Competition , AHA SCP , 
Puyallup , WA. Sponsored by 
the Western Vvashington Fair. 
Entries due by 8/21 with $4 
entry fee. Contact Grace Nils­
son at (253) 845-9791 , 
www.thefair.com. 

SEPTEMBER 
6 Majestic Brewing Cup Series 

1999 - English Strong/Old Ale , 
AHA SCP, Louisville, CO. Spon­
sored by Majestic Brewing Com­
pany who will brew and serve the 
BOS at their brewery. AHA Cat­
egory lOa only. Entries due 
8/30/99 thru 9/3/99 with $5 entry 
fee. Contact Chris Munzer, Brew­
master at (303) 666-5914. 

1·18 Fort Lauderdale American Bre­
woff. AHA SCP , Fort Laud­
erdale,FL. Entries due by 9/11/99 
with S6 entry fee . Contact David 
M. Fisher at (954)570-8737 (h) or 
(954)698-0828 (w). email: 
davef@mediaone.net, http://www. 
pompano.netl-davef/flab/com­
petition.htm. 

25 2nd Annual Cactus Challenge, 
AHA SCP, Lubbock, TX. Entries 
due 9/13/99 with $7 entry fee. 
Contact Mike Sawyer or Lubbock 
Homebrew Supply at (806) 797-
5163 or (800) 742-BREW, email: 
msawyer@door.net or Jubbock­
homebrew@door.net. 

25 4th Annual Music City Brew-Off, 
AHA SCP , ash ville , TN. 
Entries due 9/6/99 through 
9/ 18/ 99 with $5/ Is t entry and 
54/each additional entry. Con­
tact Steve johnson at (615)32 7-
4100, email: MusicCityBrew­
ers@yahoo.com , http://www. 
ThePorch.com/-homebrew. 

AHA SCP = American Homebrewers Association Sanctioned Competition Program 

The Calendar of Events is updated weekly and is available from the Association of Brewers: 

info@aob.org or www.beerfown.org on the web. 

To list eve nts, send information to Zymurgy Calendar of Events. To be listed in the 

November/ December Issue (Vol. 22, No.6), information must be received by September 1, 

1999. Competition organizers wishing to apply for AHA Sanctioning must do so at least two 

months prior to the event. Contact Brian Rezac at brian@aob.org; (303) 447-0816 ext. 121; 

FAX (303) 447-2825; PO Box 1679, Boulder, CO 80306-1679. 

25 Northern 'ew England Regional 
Homebrew Competition , AHA 
SCP, Rockport, ME. Entries due 
by 9/22/99 with 55 each or 54 
each for 5 or more entries. Con­
tact Thomas ]. O'Connor, Ill , 
M.D. at (207)236-3527 (h) or 
(207)596-8900 (w), email: tocon­
nor@nehealth.org. 

2S Pacific Brewers Cup 99, AHA 
SCP, Los Angeles, CA. Entries 
are due 9/1/99 through 9/ 17/99 
with 56 entry fee . Awards Cere­
mony will take place on 10/2/99. 
Contact Craig Corley at (310) 397-
3453 or (3 10) 452-0310 (h), email : 
brelvmaster@pacificgravity.com, 
httpJ/www.pacificgravity.com/pac 
brewcup99. 

OCTOBER 
2 Arizona State Fair, AHA SCP , 

Phoenix, AZ. Open only to Ari ­
zona residents. Entries due by Sep 
10, 99 with $3 entry fee . Contact 
joan Di Pasquale at (602)252-
6771 (h) or (602)867-8071 (w), 
email: smdl@home.com. 

4·16 The Derby Brew Club 6th Annu­
al Home brew Competition, AHA 
SCP , Derby, KS. Entries due 
9/20/99 through I 0/!199 with 56 
per entry. judging takes place 
10/4 through 10/16. Awards Cer­
emony is on I 0/ 16/99. Contact 
Kip Innes at (316)788-4787 (h) 
or (316)5 23-6894 (w), email : 
kbinnes@aol.com, http://clubs. 
yahoo.com/clubslderbyksderby­
brewclub. 

I S·16 Bidal Society of Kenosha 
Home brew Competition, AHA 
SCP, Kenosha , WI. Entries due 
by 10/ 2/ 99 with 56 entry fee. 
Contact Arthur Steinhoff at 
(414)539-2004. 

16 Oktobersbest, Zinzinnati , AHA 
SCP, Cincinnati , OH. Entries 
due 9/24/99 through I 0/8/99 with 
SS/ 1 st entry and 53/additional 
entries. Contact jeff Seeley at 
(5 13)231 -6062 , email : 
Infuser@aol.com , http://home. 
fuse.netlcincinna timaltinfusers. 
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30 Hoppy Halloween Challenge , 
AHA SCP , Fargo, 1 D. Entries 
due 9/27/99 thru 10/ 15/99. Entry 
fee is S 7ea/l st 4 entries, 
$Sea/over 4. Contact Susan 
Ruud at (701)282 -8830 (h) or 
(701)231-8445 (w). email: 
sruud@badlands.nodak.edu, 
httpJ!II~vw.linkup . netlusersldtrau 

tmannlphc l.html. 

NOVEMBER 
19 The Great Brews of America Clas­

sic Beer Festival , AHA SCP , 
Lake Harmony, PA. Entry fee is 
S5 per entry. Contact Shelly 
Kalins at (570)722 -9111 , ext. 
800, email : srinfo@splitrockre­
sort.com, http://lvww.splitrockre­
sort.com/beer.html. 

FEBRUARY 2000 
5 War OfThe Worts V, AHA SCP, 

Lahaska, PA. Sponsored by Key­
stone Home brew Supply & the 
Keystone Hops . Entries due 
1/15/00 thru !129/00 with S6/lst 
entry, S5/each subsequent entry. 
Contact Ala n Folsom at 
(21 5)343-6851 or (215)628-0353, 
email : folsom@ix.netcom.com. 

IllUSTRATION BY JOHN MARTIN 



• KUDOS • 
AHA SANCTIONED 

COMPETITION PROGRAM 

• MARCH 1999 • 

Hudson Valley Homebrewers 
9th Annuar Competition 

Hyde Pork, New York, 223 entries- Roy Sykes of High Falls, 
New York won best of show. 

• APRIL 1999 • 

1st Annual Palmetto 
State Brewers Open 

Columbia, South Carolina, 88 entries -Ron Thomas of Silverton, 
Oregon won best of show. 

Spring Thing 99 
Albuq ue rque, New Mexico, 1 03 entri es - George Fi x of 
Arlington, Texas won best of show. 

Bluff City Brewers 11th Annual 
Homebrew Extravaganza 

Memphis, Tennessee, 186 entries -Ooron & John Maranville 
of Memphis, Tennessee won best of show. 

Snow Goose/Sleeping Lady 1999 
Breakup Homebrew Competition 

Anchorage, Alaska, 20 entries - Roger Blouch of Anchorage, 
Alaska won best of show. 

3rd Annual B.E.E.R. Competition 
long Island, New York, 120 entries- Thomas lowly & Fronk 
Columbo won best of show. 

High Desert Brewers Spring Thing 
Idaho Falls, Idaho, 62 entries -Tom 8orshel of Idaho Falls, 
Idaho won best of show. 

• MAY 1999 • 

3rd Annual Western New York 
Homebrew Competition 

Buffalo, New York, 181 entries - Keith Curtochio of Buffo­
la, New York won best of show. 

Green Mountain 
Homebrew Competition 

Burlington, Vermont, 139 entri es - John Watson of South­
bury, Conn ecticut won best of show. 

Japanese Homebrewers Association 
1999 National Homebrew Comfetition 

To kyo, Japa n, 30 entices - Ko zuo Ogawa o Meito-k u, 
Nogoyo-shi, Japan won best of show. 

Upstate New York Homebrewers 
Association's 21'1 Annual 

Competition/ 1 orh Empire State Open 
Rochester, New York, 129 entries- Karl Schwesinger of West 
Amherst, New York, a member of the Niagara Association 
of Homebrewers, won best of show. 

7th Annual Great Alaskan 
Homebrew & Craftbeer Festival 

Haines, Alaska, 130 entries - Rose Risley of Juneau, Alaska 
won best of show. 

Elizabethan Home Brew Competition 
Son Bernardin o, Californ ia, 90 entices - Aaron Westo n & 
David Sull ivan of little lake, Cal ifornia won best of show. 

3rd Annual Celtic Brews 
Arlington, Texas, 75 entries - Charl ie Feder of Dallas, Texas 
and J.B. Flowers of Arling ton, Texas tied lor best of show. 

• JUNE 1999 • 

2•d Annual Firkin Homerackers' 
Competition 

Williamston, Michigan, 45 entices - Rick Georgette of West 
Bloomfield, Michigan won best of show. 

5th Annual BUZZ Boneyard Brew·Off 
Ur bano, Ill inois, 208 entries - Tom Wolf of Valencia, Ca li­
fornia won best of show. 

This RaiiJ 
George Fix is 
Getting Serious. 
Again. 

Principles of 
Brewing Science 
Second Edition 
by George Fix 

[bJ Available from Brewers Publications II in Fa/119!19. 

Attention AHA Members! Watch your mail box and 
visit www.beertown.org for a members-only discount! 
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1999 NATIONAL HOMEBREW COMPETITION WINNERS LIST 
AMER I CAN 

Category I • Barlev Wi ne 
Gold Bob Grossman 

Haddonfield, 1 j 
Homebrewers of Philadelphia & Suburbs 
English-Style Barley Wine 

Silver jeff Swearengin 
Tulsa , OK 
Fellowship of Oklahoma Ale Makers 

(FOANI) 
American-Style Barley Wine 

Bronze Andrew Moon & Bernie Moon 
East Syracuse, NY 
Salt City Homebrew Club 
American-Style Barley Wine 

Category 2 • Belgian- and French-Style Ale 
Gold Mel Thompson 

West Palm Beach, FL 
Palm Beach Draughtsmen 
Belgian-Style Dark Strong Ale 

Silver Tom Hamilton 
Salt Lake City, UT 
Zion Zymurgists Hops (ZZ HOPS) 
Belgian-Style White (Wit) 

Bronze Curt Hausam 
Salem, OR 
Oregon Brew Crew 
Belgian-Style Dubbel 

Category 3 • Belgian-Style Lambie 
Gold Charles Gottenkieny 

Plano, TX 
North Texas Home brewers Association 
Belgian-Style Lambie 

Silver Matt Weaver 
Wilsonville, OR 
Oregon Brew Crew 
Belgian- Style Fruit Lambie- Raspberry 

Bronze Charles Gottenkieny 
Plano, TX 
North Texas Homebrewers Association 
Belgian- Style Fruit Lambie -

Raspberries, Vanilla 

Category 4 • Mild & Brown Ale 
Gold jim Holiday 

Olathe, KS 
Kansas City Bier Meisters 
Irish-Style Red Ale 

Silver john Allen 
Alpharetta, GA 
Central Florida Homebrewers 
American- Style Brown Ale 

Bronze jeff Carlson 
Grand Rapids. MI 
Prime Time Brewers 
American- Style Brown Ale 

Category 5 • English-Style Pale Ale 
Gold jim Bucket! 

Chagrin Falls, OH 
India Pale Ale 

Silver joe Formanek 
Bolingbrook, I L 
Urban Knaves of Grain (UKG) 
India Pale Ale 

HOMEBREWERS ASSOCIATION 

Bronze Fred Hartwig 
Independence, MO 
Pint and Pummel 
India Pale Ale 

Category 6 • American-Style Ale 
Gold Chris Lavoie 

Albany, NY 
American- Style Pale Ale 

Silver Rod Parsons 
Eureka, CA 
American- Style Pale Ale 

Bronze Kurt Zyla 
Lebanon , Nj 
Morristown Mashers 
American- Style Pale Ale 

Category 7 • English-Style Bitter 
Gold AI Rose 

Howell, MI 
English- Style Strong (Extra Special) Bitter 

Silver Paul Shick 
Cleveland Hts, OH 
Society of ortheast Ohio Brewers 

(SNOBs) 
English- Style Ordinary Bitter 

Bronze jeff Reilly 
Houston , TX 
Foam Rangers Home brew Club 
English- Style Best (Special) Bitter 

Category 8 • Scottish-Style Ale 
Go ld Steve jones 

Johnson City, TN 
State of Franklin Homebrewers 
Scottish- Style Export Ale 

Silver Rick Georgette 
West Bloomfield, MI 
Scottish- Style Export Ale 

Bronze John B. Avard, DC, Chris A. Columbus & 
Matthew W. Goody 

Manchester, NH 
Amoskeag Brewers Club 
Scottish- Style Light Ale 

Category 9 • Porter 
Gold Robert M. Brotschol 

Woodhaven, 1'-.'Y 
Malted Barley Appreciation Society 
Robust Porter 

Silver Kevin Spealman 
Glen Ellyn, IL 
Urban Knaves of Grain (UKG) 
Robust Porter 

Bronze jasper Davis & Chris Vermejan 
Gray. TN 
State of Franklin Home brewers 
Brown Porter 

Category IO • English- a nd Scottish­
Style Strong Ale 
Gold Douglas john 

Forest, VA 
Strong Scotch Ale 

Silver Brian Cole 
Black Mountain , NC 
Mountain Ale & Lager Tasters (MALT) 
English Old Ale/English Strong Ale 
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Bronze Curt Hausam 
Salem, OR 
Oregon Brew Crew 
English Old Ale/English Strong Ale 

Category II • Stout 
Gold Deb Nelson & Frank Nelson 

Apple Vally, M1 
South Metro Wort Mongers 
Imperial Stout 

Silver Curt Hausam 
Salem, OR 
Oregon Brew Crew 
Foreign-Style Stout 

Bronze Bob Adams 
Owensville, MO 
South Gasconade Brewing Society 
Oatmeal Stout 

Category I2 • German-Style Bock 
Gold Leo Vitt 

Rochester, MN 
Minnesota Timberworts 
German-Style Doppelbock 

Silver joseph Hughes 
jupiter, FL 
Palm Beach Draughtsmen 
German-Style Helles Bock/Maibock 

Bronze jerry janis 
West Palm Beach, FL 
Palm Beach Draughtsmen 
German-Style Eisbock 

Category 13 • German-Style Dark Lager 
Gold Thomas Plunkard 

\>Varren , Ml 
Ann Arbor Brewers Guild 
Munich-Style Dunkel 

Silver Wesley Wilson 
Honolulu , HI 
Homebrewers' on Pacific Shores (HOPS) 
German-Style Schwarzbier 

Bronze Mike Riddle & Dan Hagewiesche 
Napa, CA 
Home brewers of Marin and Elsewhere 

(HOME) 
German-Style Sch1varzbier 

Category 14 • German-Style Light Lager 
Gold Rick Georgette 

West Bloomfield, Ml 
Dortmunder!European-Style Export 

Silver David Hartwig 
Lone jack, MO 
ZZHops 
Dortmunder/European -Style Export 

Bronze Dean Fikar 
Fort Worth , TX 
Cowtown Cappers 
Munich- Style Helles 

Category IS • Classic Pilsener 
Gold Thomas Plunkard 

\Varren , Ml 
Ann Arbor Brewers Guild 
American-Style Pilsener 



Silver Steven Gardner 
jacksonville, FL 
German-Style Pilsener 

Bronze David Koster 
Phoenix, AZ 
Bohemian-Style Pilsener 

Category 16 • American-Stvle Lager 
Gold Russ Bee 

Rockwell , TX 
North Texas Home brewers Association 
American-Style Lager/Ale or Cream Ale 

Silver Bill Wright 
juneau, AK 
American-Style Premium Lager 

Bronze Weston Sampson 
Orlando, FL 
Central Florida Homebrewers 
American-Style Premium Lager 

Cate\?ory 17 • Vienna!Marzen/ 
Oktoberfes t 
Gold Ken Schulz 

Rockton, IL 
Forest City Brewers 
Vienna-Style Lager 

Silver Rod Parsons 
Eureka, CA 
German-Style Miirzen!Oktoberfest 

Bronze Mike Kilian 
Fenton, MO 
St. Louis Brews 
Vienna-Style Lager 

Category 18 • German-Style Ale 
Gold Weston Sampson 

Orlando, FL 
Central Florida Homebrewers 
Gem10n Style Kblsch!Kbln-Style Kblsch 

Silver Mark G. Humphries 
Grand Rapids, Ml 
Dusseldorf- Style Altbier 

Bronze Mike Riddle 
Napa, CA 
Homebrewers of Marin and Elsewhere 

(HOME) 
German Style Kblsch/Kbln-Style Kblsch 

Ca tegory 19 • German-Style Wheat Beer 
Gold Keith A. MacNeal 

Worcester, MA 
German-Style Weizenbock 

Silver Dan Gross 
Gettysburg, PA 
German-Style Weizen/Weissbier 

Bronze Shane Coombs 
Warrenville , IL 
Urban Knaves of Grain (UKG) 
Berliner-Style Weisse 

Category 20 • Smoked Beer 
Gold Dean Fikar 

Fort Worth , TX 
Cowtown Cappers 
Classic-Style Smoked Beer- Oak, Strong 

Scotch Ale 

Silver Kevin Knox 

Bronze 

Pacific Grove, CA 
Other Smoked Beer 

Curt Hausam 
Salem, OR 
Oregon Brew Crew 
Bamberg-Style Rauch bier 

Category 21 • Fruit & Vegetable Beer 
Gold Kevin Knox 

Pacific Grove , CA 
Fruit & Vegetable Beer- Coconut Wheat 

Silver Dennis Waltman & Paul \•Valtman 
Atlanta, GA 
Covert Hops Society 
Fruit & Vegetable Beer- Raspberries 

Bronze George 0. Proper 
Albany, CA 
Classic-Style Fruit & Vegetable Beer­

Wheat, Apricot Flavor 

Category 22 • Herb & Spice Beer 
Gold Chad Middlesworth & Diki Short 

Hilo, HI 
Orchid Isle Alers 
Herb & Spice Beer- Ginger root 

Silver Danny Hiller 
Boulder, CO 
TRIBE 
Herb & Spice Beer - Hazelnut Coffee 

Cream Stout 

Bronze john Tantillo & Dan Bleaking 
Wilmington, NC 
Yeast Coasters 
Herb & Spice Beer - ginger root, 

cinnamon, orange peel 

Category 23 • Specialty and Experimental Beer 
Gold Steve Piatz 

Eagan , MN 
Minnesota home Brewers Association 

(MhBA) 
Classic-Style Specialty Beer - Porter with 

Brett. Lambicus 

Silver Patrick McKee 
Aptos, CA 
Specialty Beer- Tomato, cilantro, red chili 

tea, Jalapeno, serrano, habanera, 
roasted anaheim 

Bronze james MacDonald 
Arvada, CO 
Classic-Style Specialty Beer - Belgian 

White Ale; Malted and Unmalted Rye 

Category 24 • California Common Beer 
Gold Dave Dixon 

Bedford, TX 
'ET Hoppers 

California Common Beer 

Silver Ray Taylor 
Fargo, ND 
Prairie Home brewing Companions 
California Common Beer 

Bronze George Huhtanen 
Overland Park, KS 
Kansas City Bier Meisters 
California Common Beer 

Category 25 • Traditional Mead & Braggot 
Gold Ben Jankowski 

Oyster Bay, NY 
Bonwit Brewery 
Sparkling Traditional Mead- Basswood, 

Apple & Linden Tree Honey 

Silver Thomas). O'Connor Ill, MD 
Rockport, ME 

Bronze 

Maine Ale & Lager Tasters (MALT) 
Still Traditional Mead- orange-blossom 

honey 

Darryl Hickey 
Miami, FL 
Miami Area Society of Homebrewers 
Sparkling Traditional Mead - orange 

blossom honey 
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Category 26 • Fruit & Vegetable Mead 
Gold Steve Schmitt 

Anchorage, AK 
Great 'orthern Brewers 
Still Melomel- Sweet; Oak Aged, Rhubarb, 

Raspberry - Mesquite, Blueberry & 
Clover Honey 

Silver Harrison Gibbs 
Los Angeles, CA 
Pacific Gravity 
Sparkling Pyment - Sweet; Muscat, Orange 

Bloosm and Wildflower Honey 

Bronze Susan Ruud, Ray Taylor, Bob Ruud & 
Maureen Taylor 

Harwood, ND 
Prairie Homebrewing Companions 
Still Melomel- Sweet, Blackberries, 

Guajillo and Wildflower Honey 

Category 2 7 • Herb & Spice Mead 
Gold jason Claypool 

Highlands Ranch, CO 
Sparkling Metheglin Szechuan & black 

pcorns; clover/starthistle honey 

Silver john Carlson 
Louisville, CO 
Hop Barley & The Ale' rs 
Still Metheglin Vanilla, Mango 

Bronze Tim Schulz, Ray Taylor, jim Gebhardt, 
Gene Pribula , Neil Gudmestad & Carl 
Eidbo 

Walcott, ND 
Prairie Homebrewing Companions 
Still Metheglin Dry: Plain Honey With 

Cinnamon and cloves 

Category 2 7 • Cider 
Gold Thomas J. O'Connor, Ill , M.D. 

AHA 1999 Cider Maker of the Year 
Rockport, ME 
Maine Ale & Lager Tasters (MALT) 
Sweet Still Cider 

Silver Thomas) . O'Connor, Ill , M.D. 
Rockport, ME 
Maine Ale & Lager Tasters (MALT) 
Specialty Spice Cider 

Bronze 'vVayne Beckerman 
Clintondale, NY 
Hudson Valley Homebrewers 
Sparkling Cider 

AHA 1999 CIDER MAKER OF THE YEAR 
Thomas). O'Connor, Ill, M.D. 
Rockport, ME 
Maine Ale & Lager Tasters (MALT) 

AHA 1999 MEAD MAKER OF THE YEAR 
Steve Schmitt 
Anchorage , AK 
Great Northern Brewers 

AHA 1999 NJNKASI AWARD WINNER 
Thomas Plunkard 
Warren , MI 
Ann Arbor Brewers Guild 

AHA 1999 HOMEBREWER OF THE YEAR 
Charles Gottenkieny 
Plano, TX 
North Texas Homebrewers Association 
Belgian-Style Lambie 

(This is the first time that a previous Homebrewer of 
the Year (1 997) has repeated!) 

AHA 1999 HOMEBREW CLUB OF THE YEAR 
Oregon Brew Crew of Portland, OR 
& Urban Knaves of Grain of Wheaton , IL 

(This is the first time that there has been a tie. And 
each club earned an amazing 77 points!) 1M) 
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By 

E 
very brewer knows that yeast is a wonderful thing. Accordingly, we spend endless care 

in keeping it clean and healthy. And, of course, we feed it generously with wort sug­

ars both for its own needs and for our sensory satisfaction. When yeast is doing its 

job of turning sugars into alcohol and carbon dioxide, we love it. 

But when it gets out of hand, it can spoil a whole batch. Sometimes the little critters even 

self-destruct enzymatically, which we call autolysis-and the effect is "yuk." So the conven­

tional wisdom says that brewers should pitch yeast in the right quantity for a good start, 

provide it with a sanitary environment for its fermentation, but then use lining, racking or fil ­

tering, or a combination of these, to get the brew off the yeast as quickly as possible once 

fermentation has come to rest. 

Right? 

Well , strangely, there is an entire (and not insignificant) beer culture- which got started 

in Bavaria some 400 years ago and has since been imitated in breweries the world over- that 

takes a slightly different approach . Brewers from this beer culture try to keep their brews on 

the yeast for as long as possible, even after all activity in the fermenter seems to have ceased. 

They call this aging process lagern, which means "to store" or "to warehouse." On the face 

of it, this practice seems to make neither economic nor brew-technical sense. From a busi­

ness perspective , would you not expect these rational and efficient braumeisters to be eager 

to recover their up-front deutschmark investment as quickly as possible by pushing their 

brews out the door as soon as they are done? After all, raw materials, labor and capital equip­

ment are not cheap. From a beer quality perspective, too , would you not expect them to 

minimize the risk of spoilage by packaging their brews when they appear to be at their prime? 

Yet, we know that the lagered beers they produce "over there" rank among the finest in the 

universe. How come? 

These brewers understand that even though there are no visual signs of activity in the 

lagering tank plenty of important events are happening there. These brewers make deliber­

ate use of the fact that the yeast is actually not done when primary and secondary 

fermentation are over. They know that a properly managed period of long, peaceful, chilly 

maturation can alter the flavor of the beer in a positive direction. The changes these brew­

ers initiate in the tank may not be important when you are making a robust , hearty , 

stick-to-your ribs British-style ale, but they become essential when you are trying to make 

the types of beer for which the Germans and other central Europeans have become famous. 

In fact , the Germans are so fond of beer maturation on the yeast that they lager even their 

ales, such as altbier, kolsch, and most of their wheat beers (weizen or weissbier). 

Horst D. Dornbusch 
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To understand the mechanism of lager­

ing and the contribution this technique 

makes to the ultimate taste of beer, we must 

first take another look at the yeast's metabo­

lism. In the dark recesses of the fermenter, all 

yeast goes essentially through two life cycles. 

First is a reproductive orgy right after 

pitching, during which the yeast produces 

mostly carbon dioxide and very little alco­

hol. That ' s followed by a feeding frenzy 

during the heady period of vigorous fer­

mentation when it produces both alcohol 

(mostly enthanol) and carbon dioxide in 

copious quantities. In lagered beers, the 

yeast is also allowed to go through a third 

cycle, a long, restorative sleep, during which 

it takes many existing compounds out of the 

brew rather than putting new ones in . 

under the presence of oxygen yeast metab­

olizes glucose , a monosaccharide (or 

single-molecule sugar), and derives from this 

simple, but hardy meal the energy to grow 

and multiply with abandon. Once all the 

oxygen is used up, the exhausted yeast cells 

begin to shift their attention to replenishing 

their depleted nutritive resources. Like hun­

gry sharks tearing at a dead tuna, they start 

devouring the other digestible sugars in the 

beer. This second, the anaerobic phase of the 

yeast's life cycle, we call fermentation. In dis­

tinguished parlance, the two cycles together, 

the orgy and the frenzy, are referred to as the 

Pasteur Effect: Oxygen suppresses fermen­

tation; its absence stimulates it. 

During fermentation , yeast readily takes 

up fructose (a monosaccharide) and maltose 

• If beers were athletes, the stout, no doubt, 

would be a husky football player, whereas the 

helles would probably be a graceful figure skater. 

The Or gy and the 
Feeding Frenzy 

For a successful brew it is always impor­

tant to pitch a colony of healthy, vibrant 

yeast. Once introduced to the wort, the 

yeast becomes a remarkably Darwinian crit­

ter, concentrating immediately on the 

preservation of the species, that is , the yeast 

embarks on an orgy of reproductive activi­

ty . The brewer, of course, eager to 

encourage this spontaneous increase in the 

stock of one of his key raw materials , is 

more than willing to encourage the heavy 

breathing that must undoubtedly be going 

on behind those fermenter walls by supply­

ing the merry yeast buds with plenty of 

oxygen for their pleasure. Only after the 

uptake of oxygen are the yeast's cell walls 

sufficiently permeable for metabolic 

exchanges. An ample supply of oxygen at 

this stage, incidentally, also reduces the pro­

duction of hexanoic-acid ethylester, a 

compound that can give beers the undesir­

able flavor of old apple peels. 
As the French microbiologist Louis Pas­

teur (1822-1895) already observed in his 

path-breaking 1875 tome, Etudes sur Ia biere, 

(a disaccharide , or two-molecule sugar). 

Trisaccharides , which are three-molecule 

sugars, such as maltotriose and raffinose , 

can be fully fermented by lager yeasts, but 

not by ale yeasts. Lager yeasts, unlike ale 

yeasts, can metabolize melibiose, a disac­

charide fraction of maltotriose , which is, 

chronologically, the last sugar to be used 

by the yeast. In ales, melibiose stays in the 

brew and contributes to the flavor difference 

between the two types of beer. Oligosaccha­

rides are sugars of four or more molecules 

(complex sugars). These can be fermented 

by wild yeast strains, but not by ale or lager 

brewers yeasts. Polysaccharides are types of 

complex sugars (oligosaccharides) that are 

capable of being reduced to fermentable 

monosaccharides, whereas dextlins are poly­

saccharide fractions that cannot be reduced 

to saccharides that are fermentable by brew­

ers yeasts . Dextrins , however, can be 

fermented by wild yeast strains, in which 

case their fermentation products contribute 

a medicinal flavor to the finished beer. 
During its frenetic munching, however, 

yeast cannot effectively control all that it 

releases. In addition to the desirable com-
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pounds of alcohol and carbon dioxide, it also 

issues forth many compounds that may be 

of great importance to the health and welfare 

of the yeast, but that do not contribute pleas­

antness to the fla vor of the beer. We call 

these compounds fermentation by-products. 

The amounts and variety of these trace ele­

ments vary from one yeast strain to the next 

but, for all strains, they increase with fer­

mentation speed and temperature. There are 

several broad categories of yeast byproducts, 

which all go by fairl y unpronounceable 

names: higher (or "fuse! ") alcohols (such as 

2-methyl-1-propanol, 2-methyl-1 -butanol, 3-

methyl-1-butanol, and 2-phenol-ethanol) , 

esters (such as acidic-acid ethylester, acidic­

acid isobotylester, acidic-acid isopentylester, 

hexanoic-acid ethylester, dodecanoic-acid 

ethylester, and lactic-acid ethylester), organ­

ic acids (such as octanoic acid and decanoic 

acid), carbonyls (especially diacetyl and ace­

toin), and sulfur compounds (mostly 

dimethyl sulfide, known as OMS). The bou­

quet of flavors these substances add to the 

beer range from fruity, bananalike, applelike, 

to soapy, cheesy, sour, medicinal, ciderlike, 

rancid, stale, solventlike, buttery, butter­

scotch , to vegetablelike. 

Some of these trace elements have very 

low taste thresholds for humans, but unless 

they are present in veritable excess they 

tend to be masked in many beer sryles by 

other, stronger flavor components. Hop bit­

terness (alpha acids) , hop aroma (such as 

myrcene) and maltiness (especially from 

caramel, chocolate and black malts) , for 

instance, all tend to counteract the effect of 

what vve would otherwise consider off-fla­

vors in beer. In fact , the signature flavor of 

some brews, including most British-style 

ales, downright require the presence of a 

certain amount of these trace elements , 

especially the butterscotch notes that come 

from diacetyl, in order for these beers to 

taste pleasant and authentic. 

As with most things in life, it's modera­

tion that counts. When there are too few 

trace elements, most beers would taste pal­

lid; when there are too many, most beers 

would taste awful. But when these elements 

are in the brew in just the right proportions, 

they are in balance with the malt and the 

hops, and they add complexity and depth to 

the finished product. The "right amount," 
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however varies from one beer style to the 

next. A creamy, toasty stout, a hefty Scotch 

ale, or a hop-bitter, aromatic IPA, for 

instance, can use many more of these trace 

elements for a balanced, non-cloying flavor, 

than, for instance, a delicate Munich helles, 

which can be overpowered by even a small 

amount of these by-products. That's pre­

cisely why different beers require different 

yeast strains, different fermentation tem­

peratures, and different cellar regimens, and 

why lagering is one of those steps, without 

which certain beers just wouldn' t taste right. 

Lagering, 
the Restorative Sleep 

By the time the beer gets around to being 

lagered, most of the ca rbohydrates in the 

brew have already been converted and the 

yeast knows programmatically that it will 

soon be time to start another orgy. For this 

new round of reproduction , it now concen­

trates mostly on its constitutional health 

and it gathers up-it reabsorbs from the 

brew- everything it needs to be a strong 

progenitor again. In this quiet process, the 

yeast performs a true miracle and we all 

know that miracles can take a long time. 

Thus, lagering must be performed on the 

yeast, slowly, before filtering. After filtration , 

beer no longer matures, it just gets old. 

The key to successfullagering lies in the 

selection of appropriate yeast strains (both 

of the bottom- and top-fermenting varieties) 

that can tolerate cool to cold fermentation 

as well as frigid cellar temperatures without 

descending into complete dormancy. Vig­

orous primary fermentation of a typical lager 

beer usually takes about 7 ± 2 days at a tem­

perature of 46-48 degrees F (8-9 degrees C). 

It may take a bit longer if you ferment your 

wort closer to the bottom edge of the yeast's 

tolerance, which, for lager yeasts, is at about 

41 degrees F (5 degrees C). After a gravity 

drop of 90-92% of the difference between 

OG and FG, you can transfer the beer to a 

secondary fermenter. 

When the brew has almost reached its 

terminal gravity, which is about 2.5 -3 op 

( 1.0 I 0-1.0 12) for most pale lagers, it should 

be cooled by about 2 degrees F (I degree C) 

per day until the beer has reached a tem­

perature of 38-41 degrees F (3.5-5 degrees 

C) , at which point you can transfer it into a 

lagering or conditioning vessel. There the 

beer is allowed to mature for 4-6 weeks, or 

longer. While cooling off the brew, never 

"crash" the temperature, as this could shock 

the yeast into dormancy and thus impede 

proper lagering activity. The ideallagering 

temperature is about 28-3 7 degrees F {-2 to 

+3 degrees C). Never lager a beer much 

above this range, as it would simply spoil! 

During fermentation and lagering, you may 

wish to rack the beer carefully (but avoid 

oxygen pick-up!) several times off any sed­

imented dead yeast cells and organic debris. 

This improves the flavor of the finished beer. 

If you live in an area where nature is 

generally not on your side, a spare refriger­

ator (though a space and energy hog) is 

often the best "cellar" solution for the home 

lager maker. Household refrigerators usual­

ly have a temperature range of 

approximately 40 degrees F (4 degrees C) 

for the coldest setting, which is pretty much 

at the top end of the lagering range, and 60 

degrees F (16 degrees C) for the warmest set­

ti ng. Simply fi nd the appropriate co ntro l 

setting for the proper fermentation temper­

ature and , once the beer has reached the 

right gravity, turn the dial down , bit by bit, 

every day until you reach the lowest setting. 

An explanation of what the yeast actual­

ly does to its own fermentation byproducts 

during prolonged lagering, and how it makes 

these chemical compounds less a factor in 

the ultimate taste of the beer, is unfortu ­

nately a bit of a chemical tour de fo rce . To 

me, chemical elements are like people with 

unremarkable, forgettable names and mean­

ingless phone numbers, but with memorable 

faces. I usually don ' t keep cumbersome 
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chemical names in my head (for that I've got 

a library) , but my taste buds always know 

when these elements are present in the brew. 

Here are some of the more importa nt 

processes that occur during lagering: 

• Cold lagering promotes the precipitation 

of residual colloidal complexes that are 

made up of proteins and po lyphenols. 

These complexes are created when uncon­

verted large-molecular-chain proteins link 

up with grain and hop phenols, such as tan­

nins, in the brew kettle. The fallout of these 

complexes has a positive effect on beer sta­

bility and reduces protein hazing in the 

finished product. 

• Slowly dissipating carbon dioxide drags 

many unpleasant-tasting sulfur compounds 

out of the brew. These compounds include 

sulfur dioxide , which contributes "green­

beer" flavors and, importantly, the dreaded 

dimethyl sulfide (OMS), which can make 

yo ur beer taste like cooked vegetables. 

Escaping carbon dioxide also drives off hop­

derived mercaptan , which is partially 

responsible for skunky flavors in beer 

exposed to light. 

• Excess amounts of undesirable acetic 

acids , lactic acids and amino acids react 

with alcohols and glycol during lagering and 
are reduced to less offensive, fruity-tasting 

esters, whose amounts can almost double 

during Ia gering, but whose effect on beer fla­

vor tends to be marginal because these 

esters have a much higher taste threshold to 

humans than do their precursors. 

• Tyrosol, responsible for sharp, unpleas­

ant bitterness in beer, is also greatly reduced 

during lagering. (continued on page 62) 
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T 
oday, perhaps nine out of ten beers consumed in the world are lagers, not a les. But 

would you believe that lagers were invented only by accident more than four cen­

turies ago simply because some Bavarian duke issued a beer-political ordinance , 

which he believed was in the interest of public health? Yes, so it was, but in ways that this 

late-medieval aristocrat never imagined! 

This is how the story unfolded. 

The year was 1553, the place was Munich , the ruler of the day was Duke Albrecht V of 

the mighty House of Wittelsbach (a resilient dynasty that occupied the Bavarian throne 

betvveen 1180 and 1918). The city was sweltering under one of its customary summer heat 

spells, and the people were angry: The brewers had done it again. There was nothing to be 

had but sour, medicinal-tasting beer. And when Bavarians complain about beer, their 

rulers take notice! 

Medieval Red Tape 
Cleaning up the people 's drink had been a perpetual political issue in Bavaria for cen­

turies because, next to God, there is nothing more important to a true Bavarian than his or 

her beer. Unfortunately for the medieval drinker, it was not uncommon then for beers to be 

made from just about any raw material. The typical mash tun might have contained any com­

bination of starchy produce, including barley, wheat, rye, oats, millet, peas and beans. Though 

hops had been used as a flavoring for beer since the eighth or ninth century, medieval 

brewers had no qualms about adding caraway, juniper, salt , pith , soot, chalk or even hard­

boiled eggs to "refine" their beers. 

Fermentation was in open , usually wooden , and invariably unsanita ry fermenters. There 

is no doubt that not only brewers yeast , but also wild yeasts and bacteria were regular resi­

dents in these vats . The beers that resulted were mo stly ales , since top-fermenting 

Saccharomyces cerevisiae tend to become dominant under such conditions-except in the 

depth of winter, when wort temperatures drop so low that only bottom-fermenting, lager­

making Saccharomyces uvarum can still crank. 

As early as 1363, the Munich city fathers set up the machinery designed to keep their 

brewers honest. The 12 ci ty councilors decided to oversee all beer production themselves, 

in person. But obviously, strict inspections did not provide for much public relief. in spite 

of the fact that by 13 72 there were only 21 brewers left in the ci ty. Beer quality was still 

unreliable, yet beer became so scarce that is was all drunk anyway, usually the minute it 

was fermented. 

Horst D. Dornbusch 
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It is clear from the records that medieval 

Bavarian brewers or regulators didn 't have 

a clue about the true source of fermentation. 

In fact , they considered yeast a fermentation 

waste product, a sign of putrefaction, rather 

than the benevolent microorganism that is 

responsible for the entire show. There are 

tantalizing hints , however, that some Bavar­

ian brewers must have been aware of the 

two types of fermentation- warm, top and 

cold, bottom- and of the different beers they 

produce. They must have learned that their 

winter beers generally tasted cleaner and 

kept better than did their summer brews, 

because there is a mention specifically of 

cold-fermented beer in a Munich city coun­

cil record of 1420 . That same year the 

council also insisted that all beer be aged for 

at least eight days before it could be sold. 

tom-fermenting beer. " Perhaps the phrase 

"if properly ... cooled" is of greatest signifi ­

cance here , since only two years later the 

mighty ruler of Bavaria himself outlawed 

summer brewing altogether and, by acci­

dental implication , warm top-fermentation 

with it! Albrecht V decreed that brewers 

were allowed to make beer only bet\veen St. 

Michael's Day (Sept. 29) and St. George's 

Day (April 23). Only warm- and top-fer­

mented wheat beers were still permitted to 

be brewed year-round. 

This decree is a much underappreciated, 

yet pivotal event in human civilization 

because, after 1553, and unbeknown to the 

Bavarian regulators and brewers, the only 

nonwheat beers that could be made in 

Albrecht ' s realm were lagers. Much of 

Bavaria is nestled in the foothills of the Alps 

tioning are the key defining characteristics 

that separate an ale from a lager. 

The summer brewing prohibition for bar­

ley beers was rescinded only in 1850, by 

which time Bavarian brewers had started to 

pack their fermentation cellars with lake ice 

from the previous winter to keep the tem­

perature constant and low, no matter what 

the weather was like outside. By 1872, Carl 

von Linde had invented the refrigerator , 

which he called an ammonia cold machine, 

and the first application of the new device 

was- you guessed it-in the fermen ters and 

lagering tanks of a Munich brewery . Now 

even lager could be made all year anywhere. 

As we now know from hindsight, the t\'llo 

decrees, the Reinheitsgebot and the summer 

brewing prohibition-issued by members of 

the Wittelsbach clan in the 16th century, 

• In 1810, the Bavarian Crown Prince Ludwig I married Princess Therese 

of Sachsen-Hildburghausen and threw the people a party, which the people 

decided to repeat every year at the anniversary of the lofty nuptials-

and the Munich Oktoberfest was born. 

A Giant Step for Beer 
By 1447, the Munich city council decid­

ed to get really serious about beer quality. 

It demanded that brewers use only barley, 

hops and water in their brews. Still no men­

tion of yeast, though! This city ordinance 

was the forerunner of the famous all-Bavar­

ian beer purity law, the Reinheitsgebot, 

which was issued on April23 , 1516, by the 

co-rulers Duke Wilhelm IV and Duke Lud­

wig X. The Reinheitsgebot is still on the 

books today, but now as a federal law for all 

of Germany, and it includes yeast as a 

required beer ingredient. It also allows for 

wheat in beermaking, but only for ales. 

Thus, there are no wheat lagers in Germany. 

In North America, where the Reinheitsgebot, 

of course, has no muscle, you might try to 

brew one, just for kicks! 

The first official mention of yeast comes 

much la ter, in 1551, again in a Munich city 

council ordinance. It states that "barley, 

good hops , water and yeast , if properly 

mashed and cooled, can also produce a bot-

and, unlike most other parts of Germany, it 

is blessed (or cursed, depending on one's 

viewpoint) with relatively cold winters and 

relatively hot summers. In Bavaria , there­

fore, you simply could not make ales in the 

winter, since even the most robust of top­

fermenting ale yeasts tend to go dormant 

below about 45 degrees F (7 degrees C). 

when many bottom-fermenting lager yeasts 

are still active. 

Nter Albrecht's decree, beers had to be 

stored ("lagered") in casks for the summer 

months , which was done in underground 

cellars or tunnels. The brews of spring, 

therefore, the March beers (or Marzenbier 

in German) , tended to be brewed a bit 
stronger, at about 6% ABV or higher, to give 

them better keeping qualities. Since beer 

was not filtered in those days, the long, cool 

maturation of the beer on the yeast also pro­

duced-again unbeknown to those earl y 

lagermeisters- the chemical changes that we 

now associate with typical lager flavors. In 

fact , bottom fermentation and cold condi-
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changed not only Bavarian brewing prac­

tices but the course of world brewing history 

forever. These regulations inadvertently led 

to a gradual , more than 400-year-long evo­

lution of the Bavarian everyday brew from 

a murky, darkish and often rough concoc­

tion (usually an ale) to the modern , clean, 

all-barley-based Bavarian lagers in all their 

splendor and variety. In due course , the 

lager came to be regarded as a new, strictly 

Bavarian beer style, as opposed to the old 

(alt) ale styles that continued to be pro­

duced in the rest of Germany (hence the 

name "altbier" for the tradit iona l German 

ale). Today, this Bavarian lager-style of beer­
making dominates brewing techniques the 

world over. 

The Lager Grows Up 
Early Bavarian lagers, like all medieval 

beers , were dark and somewhat smoky 
because of the crude kilns that were com­

mon then. These kilns resembled small 

buildings in which the moist , germinated 
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grains were dried on perforated tile floors, 

with a smoky wood or charcoal fire in the 

basement and a flue for ventilation in the 

roof. Only after Daniel Wheeler' s 1817 

invention of the indirect-heat cylindrical 

drum kiln were brewers able to get clean , 

pale grains and make pale beers. The mod­

ern dunkel (German for "dark") is the 

present-day descendent of that original , 

16th-century brown lager, which was ini ­

tially called "red" beer to set it apart from 

"white" (wheat) beer. The name dunkel for 

this beer style came in vogue only around 

the middle of the 19th century, when wheat 

beers went into a decline and the helles 

("pale") lagers started to emerge. 

The lagered beers that survived the sum­

mer in medieval Munich we re usually 

finished off in October, when it was time to 

empty the remaining casks so they could 

receive the first batches of the new season. 

In 1810, the Bavarian Crown Prince Lud­

wig I married Princess Therese of 

Sachsen-Hildburghausen and threw the 

people a party, which the people decided 

to repeat every year at the anniversary of 

the lofty nuptials-and the Munich Okto­

berfest was born. It provided a glorious 

opportunity (as if the Bavaria ns needed 

an excuse!) to pour the last of the March 

lagers down the hatch. 

The strong bock beer became popular 

in the 17th century. Brewed since about 

1250 as an ale in the Lower-Saxon town of 

Einbeck, bock became "Bavarianized" in 

1610, when it was firs t brewed and served 

as a lagered beer in Munich. Later, the 

Paulaner friars of Munich brewed a very 

strong, 7%-ABV version of the bock, a dop­

pelbock, which they considered a "liquid 

bread." By 1780 , the monks had turned 

their liquid bread into a commercial prod­

uct and called it Salvator. Since then, it is 

common for doppelbocks to feature the 

suffix "ator" in their names . 

With improvements in malting tech­

niques, ever paler lagers started to appear in 

the 19th century. One such was the deep­

golden Vienna lager, first made in 1841 by the 

Dreher brewery of Vienna. It had an alcohol 

content of roughly 4.5% ABV. The first truly 

pale lager appeared a year later, in 1842, in 

Bohemia (now part of the Czech Republic). It 

was created in the city oi Plzen-or Pilsen in 

• Without a doubt, pale lager has become the 

default beer of humankind. 

German; hence the name Pilsener for this new 

beer. Brewed with very pale Moravian malt, 

hops from the Bohemian region of Zatec 

(whose German name is Saaz) , and Plzen's 

exceptionally soft, acidic water, this aromat­

ic brew has since become the world standard 

for fine , golden-blond lagers. 

As beers became paler, they also became 

cleaner, literally, thanks to the invention in 

1878 of mechanical beer filtration by a 

Bavarian named Lorenz Enzinger. The filter 

removed yeast cells and other suspended 

particulate from the finished beer before it 

was packaged. It is no coincidence, there­

fore, that the traditional ceramic beer steins 

of Germany began to give way to glass beer 

mugs only around that time. Before the 

advent of cleanly kilned malt and beer fil ­
tration, all brews were somewhat turbid and 

of uncertain color. More likely than not, 

they were much less pleasing to look at than 

to drink. Only at the end of the 19th centu­

ry did beer no longer need to be hidden from 

a drinker's view, and brewers dared present 

it to the public in its translucent beauty. 

The first pale Munich lager, the helles , 

was introduced by the Spaten brewery in 

1894. It was a shade paler, a bit maltier and 

a touch less hop-aromatic than the Pilsen­

er from Bohemia. By the roaring 1920s, this 

beer had taken the beer halls of Germany 

by storm. In northern Germany, brewers 

experimented further with the pale lager. 

They made it more assertively dry and hoppy 

than is common in Bavaria. This northern 

German beer is known as a Pils or Pilsener 

(spelled with a middle "e," unlike its almost­

namesake , the Bohemian Pilsner). In the 

second half of the 20th century, this Pils grad­

ually replaced the helles as the most popular 
beer all over Germany, except in Bavaria . 

Brewers outside Germany, particularly 

in Holland, Scandinavia and North Ameri­

ca also jumped on the pale-lager 

bandwagon. Many of them added adjuncts 

such as rice and corn to the grist to produce 

a superpale , marginally to moderately 

malty, usually very dry beer. Eventually 

many of these mass-produced lagers also 

came to be made with coloring agents , 

preservatives, artificial enzymes or enzyme 

enhancers, chemical foam stabilizers, arti­

ficial sulfate - and nitrate-based yeast 

nutrients and sugar. Perhaps the North 

American "lite" in a can is the logical end 

result of this quest for chemically engi­

neered, pasteurized lightness in beer, 

though cynics may argue that the only next 

step after "lite" is pure water. Today you can 

travel to Australia, Costa Rica, Turkey, 

China and order a beer. Chances are that 

what you will be served is a pale lager in one 

form or another. Without a doubt, pale lager 

has become the default beer of humankind. 

Yet the dark lagers of old still have a 

small foothold in certain beer markets, espe­

cially in Bavaria, where the dunkellager is 

a staple on most beer menus. The darkest of 

the dark lagers, the schwarzbier (black beer) 

also still has its aficionados. It is almost as 

opaque as a stout, but lacks the stout ' s 

roasty notes. Brewed on a foundation of pale 

and Munich malts (to an alcohol level of 4.5-

5.5% ABV) , its color comes from specialty 

malts that have been kilned very slowly at 

a relatively low temperature. Therefore, even 

in this dark brew, the clean lager taste is 

always evident. An unusual dark lager is the 

rauchbier (smoked lager) , a specialty brew 

that originates in the Franconian city of 

Bamberg in northern Bavaria. It owes its 

smoky, bacony flavor to the use of 90-1 00% 

rauchmalz (smoked malt) in the mash tun. 

Rauchmalz is prepared in a direct-fired kiln 

that is heated by beechwood logs, a process 

that is similar to the kilning of peat moss-fla­

vored malt for Scotch whiskey. Rauch bier is 

one of the very few German beers with toasty 

overtones. 

It might be idle to speculate if there 

would be lagers today if it hadn't been for 

good old Albrecht's decree of 1553. In the 

19th century scientis ts such as Theodor 

Schwann, Louis Pasteur and Emil Christian 

Hansen started to fig ure out the mecha­

nisms of the yeast's reproduction and 

metabolism , and they began to classify 

brewers yeasts into (continued on page 62) 
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A Descript ion 
of Lager Styles 

D 
escribing a beer style is like describing a sunset. You can list certain attributes you've 

observed. You can compare it to others you've experienced. But without first-hand know­

ledge, it's impossible for the reader to have a true understanding of the experience. 

Still , there is value in attempting to put into words what is, in essence, a sensory experi­

ence . Like studying a guidebook before you travel , familiarizing yourself with the unique 

aspects of your destination can heighten your senses to the upcoming experience. In regard 

to beer judging, concise style descriptions are essential to ensure that individual examples 

are critiqued from a common baseline. 

Each of the following descriptions of lager styles is divided into five sections. The sections 

entitled The fine print and The specs are derived from AHA and BJCP (Beer Judge Certifica­

tion Program) guidelines and a number of other sources. The remaining sections, In brief, 

When to brew, and When to drink , are blatantly subjective. 

As you read the descriptions below, remember that this is merely a starting point to under­

standing the diversity of this broad classification of beer. There 's no substitute for extensive 

hands-on research. 

Traditional German-Style Boc k 
In brief: Rumors that bock beers are made from the bottom of a barrel are untrue. People are 

always making up lies about the rich and powerful. 

The fine print: This dark lager is noted for its malt character and alcoholic strength. German 

law dictates that bocks must be fermented from a starting gravity of over 1.064 ( 16 °P). Tra­

ditional bocks range in color from deep copper to dark brown and are medium- to full -bodied. 

A medium hop bitterness counters the malt sweetness, but hop flavor and aroma are low. Bock 

is German for goat, so goats are often pictured on the labels of commercial bock beers. 

The specs: 
OG (Balling/Plato): 1.066-74 (16.5-18.5) 

FG (Balling/Plato): 1.018-24 (5-6) 

% alcohol (wgt./vol.): 5.0-6.0 (6.4-7.6) 

!BUs: 20-30 

Color (SRMIEBC): 15-30 (30-59) 

By Dan Rabin 
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• You think you're a hotshot brewer? Here's your 

chance to prove it. Any faults with a beer of 

this style will be easily detectable. 

When to brew: Under the sign of Capricorn, 

the goat (December 22 to January 19). 

When to drink: Bocks are traditionall y 

brewed in winter for consumption around 

the time your taxes are due. 

German-Style Helles 
Bock/Maibock 
In brief: Behind its innocent appearance is 

an alluring seductress. Savor each moment 

as it reveals its heady charms. 

The fine print: These light-colored versions 

of traditional German bocks (helles is Ger­

man for light or pale) range from light 

straw to deep golden. These are medium­

to full-bodied beers with a malt character 

evident in both flavor and aroma. Hop bit­

terness is generally low, with aroma and 

flavor of noble-type hops at low to medi ­

um levels. 

The specs: 

OG (Balling/Plato): 1.066-70 (16.5-17.5) 

FG (Balling/Plato): 1.012-20 (3-5) 

% alcohol (wgt./vol.): 5.0-6.0 (6.4-7.6) 

!BUs: 20-35 

Color (SR.tWEBC): 4-10 (8-20) 

When to brew: Invest a day in February to 

brew this one. It' ll pay big dividends come 

spring. 

When to drink: May 1, when many coun­

tries (not the U.S.) celebrate May Day by 

paying tribute to the workers of the world. 

Have a toast to the labor that produced this 

praiseworthy beverage. 

German-Style Doppelbock 
In brief: Like a perfect date , this beer is 

sweet and full-bodied. 

The fine print: Doppelbock is a stronger ver­

sion of a traditional bock beer, though not 

doubly so as the name implies. Dark grains 

contribute to a deep amber to dark brown 

color, but there is no roasty character in this 

full-bodied lager. The flavor is dominated by 

a malty sweetness with a low hop flavor and 

no hop aroma. The alcoholic strength of this 

beer is evident. By tradition, doppelbocks 

have names ending in -ator (Celebrator, Sal­

valor, etc.). 

The specs: 

OG (Balling/Plato): 1.074-80 (18.5-20.0) 

FG (Balling/Plato): 1.020-28 (5-7) 

% alcohol (wgt./vol.): 5.2-6.2 (6.6-7.9) 

!BUs: 17-27 

Color (SRMIEBC): 12-30 (24-59) 

When to brew: When the leaves begin to fall. 

When to drink: Shortly before proposing 

marriage. 

German-Style Eisbock 
In brief: A real ice beer, but this one won't 

leave you cold. 

The fine print: Eisbock is an extra-strong 

version of a doppelbock. Its high alcoholic 

strength is produced by freezing a doppel­

bock and removing the ice, thus increasing 

the concentration of alcohol (the alcohol 

doesn ' t freeze). This is a very full-bodied 

beer with an intense sweet malt character 

and subdued hop bitterness. Hop flavor and 

aroma are not detectable, and color can 

range from deep copper to near black. 

The specs: 
OG (Balling/Plato): 1.092-116 (23.0-29.0) 

FG (Balling/Plato): n/a 

% alcohol (wgt./vol.): 6.8-11.3 (8. 7-14.4) 

!BUs: 26-33 

Color (SR.tWEBC): 18-50 (35-99) 

When to brew: vVhen you 're well-stocked 

with homebrew and you have a lot of 
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patience . Many months of aging are 

required for this beer to reach its peak. 

When to drink: On Valentine's Day with a 

special friend. 

Munich-Style Dun ke l 
In brief: A classic dark German lager with 

the emphasis on malt. 

The fine print: This lager is brewed with 

Munich dark malt producing a distinct 

chocolate malt character and dark color. This 

light brown to dark brown beer has a slight 

sweetness balanced with a low to medium 

hop bitterness. The fla vor and aroma of 

noble-type hops are low but perceptible. 

The specs: 

OG (Balling/Plato) : 1.052-56 (13.0-14.0) 

FG (Balling/Plato): 1.0 14-18 (4-5) 

% alcohol (wgt./vol.): 3.8 -4.2 (4 .8-5.4) 

!BUs: 16-25 

Color (SR.tW EBC): 17-20 (33-39) 

When to brew: Around the winter equinox, 

the darkest days of the year. 

When to drink: This beer goes well with 

Beethoven's Symphony 1 o. 5 , another clas­

sic German composition. 

Schwarzbier 
In brie f: Literally "black beer," this is a 

unique dark lager. 

The fin e print: The roasted malt used in this 

lager imparts a dryness and dark color. Rang­

ing from dark brown to near black, this 

medium-bodied beer has some maltiness and 

roastiness , but none of the burnt taste often 

associated with roasted grains. Hop bitter­

ness is low to medium, and flavor and aroma 

from Noble-type hops are at low levels. 

The specs: 

OG (Balling/Plato): 1.044-52 ( 11.0-13.0) 

FG (Balling/Plato): 1.012-16 (3-4) 

% alcohol (wgt./vol.): 3 .0-3.9 (3.8-5 .0) 

!BUs: 22-30 

Color (SR.tW EBC): 25-30 (49-5 9) 

When to brew: When you 've got some 

roasted grain and you want to brew a lager. 
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When to drink: In the fall and beyond. As 

the days grow dark, your lager should too. 

Munich-Style Helles 
In brief: A pale and mal ty Munich original. 

The fine print: This lightly-hopped pale lager 

has a distinct malt emphasis and lacks 

caramel character. Its medium body is fuller 

than pilseners, and its color is light straw to 

golden. Hop bitterness is low. 

The specs: 
OG (Balling/Plato): 1.044-50 (1 1.0-12.5) 

FG (Balling/Plato): 1.008-12 (2-3) 

% alcohol (wgt.!vol.): 3.8-4.4 (4.8-5.6) 

!BUs: 18-25 

Color (SRMIEBC): 4-5.5 (8-11) 

When to brew: Brew in wi nter to be ready 

for spring. 

When to drink: When a fine spring day gets 

you thinking about all the projects you need 

to do around the house , pour yourself a 

helles-and stop thinking. 

Dortmunder/European­
Style Export 
In brief: This golden lager is a good traveler. 

The fine print: Intended for export, this style 

is brewed stronger than other German light 

lagers in order to travel well. Medium-bod­

ied and straw to deep golden in color, this 

crisply refreshing lager has a good balance 

of malt and hops. Its malt flavor is less sweet 

than a Munich helles , and there is no 

caramel character. It has a medium hop bit­

terness, and a low but perceptible hop flavor 

and aroma. 

The specs: 

OG (Balling/Plato): 1.048-56 (12.0-14.0) 

FG (Balling/Plato): 1.010-14 (3-4) 

% alcohol (wgt./vol.): 4.0-4.8 (5.1-6.1) 

!BUs: 23-29 

Color (SRM/EBC): 3-5 (6- 10) 

When to brew: Before your camping trip to 

the Jake. 

When to drink: Around the campfire, as the 

air gets cool. 

German-Style Pilsener 
In brief: The German version of the classic 

pilsener style. Betcha can't drink just one. 

The fine print: This German classic is better 

attenuated, and therefore drier , than its 

Bohemian counterpart (below). It is medi­

um-bodied with some residual malty 

sweetness in both flavor and aroma. Color 

ranges from light straw to golden. It is well­

hopped with a prominent bitterness, and 

has medium flavor and aroma of noble-type 

hops. This beer is also characterized by its 

dense, rich head. 

The specs: 
OG (Balling/Plato): 1.044-50 (1 1.0-12.5) 

FG (Balling/Plato): 1.006-12 (2-3) 

% alcohol (wgt./vol.): 3.6-4.2 (4.6-5.4) 

!BUs: 30-40 

Color (SR.iWEBC): 3-4 (6-8) 

When to brew: Brew a double batch in the 

late spring. 

When to drink : On a hot summer day, 

while you're cooking up a batch of brats on 

the grille. 

Bohemian-Style Pilsener 
In brief: Complex and satisfying, this original 

light lager is one of the world's great beers. 

The fine print: Soft brewing water accentu­

ates this legendary beer ' s malt and hop 

character. With color ranging from gold to 

light amber, this beer is medium-bodied 

with some malty sweetness balanced by a 

medium hop bitterness. Hop aroma and fla­

vor are present with the floral essence of 

Saaz hops in evidence. There may be low 

levels of diacetyl. 

The specs: 

OG (Balling/Plato): 1.044-56 (1 1.0-14.0) 

FG (Balling/Plato) : 1.014-20 (4-5) 

% alcohol (wgt./vol.): 3.2-4 .0 (4.1-5 .1) 

!BUs: 35 -45 

Color (SRM/EBC): 3-7 (6-1 4) 

When to brew: In February, when fresh 
Saaz hops become available. 

(continued on page 63) 
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Specialty Malting 
Company 

since 1879 

Bamberg - Germany 

A full line of superb quality 
2-row Bavarian Malts including: 

PILSNER MALT VIENNA MALT 

MUNICH MALT 

RYE MALT ROASTED RYE MALT 

MELANOIDIN MALT 

WHEAT MALT: 
PALE - DARK - ROASTED 

CARAMEL WHEAT MALT 

SMOKED MALT 

ACIDULATED MALT 

Caramelized Malt: 
CARAFOA.M CARAHELL CARAMlJ~.CW and CARAFA are reg s!ered 
traCer:: __ •~sforMcn Neyerm n Sper:atv~a: gC,. .. ,~::1ny Sam!lerg 

CARAFOAM 

CARAMUNICH 

CARAHELL 

CARAFA., 

CARAFA SPECIAL 
(roasted malt from dehusked barley, 

gives the beer a smooth taste wrthout burnt flavor1 

Roastmalt Beer ~1~0 

... gives your beer ~ 
special taste and color, 

without burnt flavor ! 

Meet the Weyermanns at the 
National Brewpub Conference 

and Tradeshow in Chicago 
at booth # 311 

and get free samples ! 

For more information contact: 
e-mail: info@weyermann.de 

Fax: 01149-951-35604 

US-Distributor: 
Crosby & Baker Ltd., MA 
Phone: 1-800-999-2440 

Come visit our web site : 
http://www. weyermann.de 

. .. and browse through our plant ! 
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Worth 
Effort? 

T 
o the average homebrewer, the term "lager" is a descriptor for beer styles; namely 

numbers 12 (Bock) through 17 (Vienna!Maerzen/Oktoberfest) on the AHA category 

description list. The one common factor in these styles is the type of yeast used, not 

the way they' re processed. On the other hand, historically, the reverse is true. A "lagered 

beer" has generally been one that has been afforded an extended cold maturation , inde ­

pendent of the type of yeast used. Arnold finds that extensive cold storage goes back to the 

very beginning of monastery brewing (approximately 50-100 A.D.), if not sooner. This pos­

sibly pre-dates the systematic use of what today is a genetically narrow band of microbes 

called lager yeast . However, this begs the absolutely fascinating open question of exactly 

when lager yeast entered monaste ry brewing. 

In Bavaria lager beers were also called summer beers because they were brewed from 

September to April and cold Jagered during the summer months . When refrigeration was 

introduced near the end of the 19th century, brewing was possible year round. Yet the three­

six month cold storage still found favor, and six-nine month cycles were common for high 

gravity lagers. 

An interesting twist occurred in the U.S. among ale brewers in the sense that, early on , 

extended cold storage was employed. Greves, an English brewer who visited the U.S. just 

before the turn of the century, commented on this point. He cited two reasons for this depar­

ture from traditional British ale brewing practice . First, he noted competitive pressure from 

Jager brewers, who tended to promote the theme that beer clarity and beer purity were syn­

onymous. Cold storage is one of the best ways to cla ri fy beer, a point discussed below. Very 

likely, these influences affected German ale brewers in the Rheinland as well. The second rea­

son cited by Greves was the unfavorable climatic conditions in the U.S. , and therefore the 

need for cold maturation to promote beer stability before distribution. Greves praised the over­

all quality of American ales, but he concluded that cold storage was not needed in the U.K. 

Reduced Aging Times 
One of the most obvious trends in brewing practice in the 20th century has been the grad­

ual reduction of aging times. "Common beer" using short tvJo-three week cycles have been 

present throughout this century, but it was not un til the last part of the century that short 

cycles were used for premium products. Even Pilsener Urquell , arguably the flagship lager, 

has been affected by these trends. It was brewed on a six- month cycle throughout much of 

the 20th centu ry. This was cut to three months in the post-World War II era, and it is now 

produced using cylindrical conical fermenters with a short brewing cycle. Critics of this trend 

By George J. Fix 
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cite competitive pressures 

and a relatively fl at beer market 

ciency. Lighter flavored beers 

were also increasing in pop­

ularity during this period. These 

beers tend to require less 

aging- the limiting case is water, which 

requires no aging! 

Defenders of short aging periods argue 

differently. First, given the increased under­

standing of beer fermentation that has 

occurred in the last few decades , it is now 

possible for brewers to reduce green beer 

characteristics in the main fermentation­

in previous times one of the main purposes 

of aging. Also, there has been vast improve­

ments in yeast management as well as 

considerable improvements in the quality of 

brewing materials, most notably malt. These 

also reduce brewers dependence on aging. 

As homebrewers we are free of many 

of the pressures facing commercial brew­

ers. As a consequence , we can and do put 

beer quality above any other considera­

tion. Thus , if extended cold storage will 

improve beer, it will be employed by most 

home brewers. 

On the other hand, it makes little sense 

to cold lager beer beyond the point where 

improvements stop. This begs the central 

questions associated with this article. 

Namely, exactly what does cold maturation 

do for us , and how much is enough? 

We shall define cold as below 2 degrees 

C (36 degrees F) , although some of the 

mechanisms discussed below can also take 

place at slightly higher temperatures. 

Bee r Cla r ification 
The most obvious benefit of cold matu­

ration is the precipitation of haze active 

polyphenols and proteins. The cold condi­

tions also encourages yeast flocculation. It 

is my experience that the beer should clar­

ify within the first week of storage. This is 
possibly why two-week cycles fo r ales and 

three-week cycles for lagers are so widely 

used in commercial brewing. Failure to clar­

ify during the first week of storage is usually 

due to technical errors. Poor quality malt 

and/or dysfunctional yeast are obvious cul­

prits. Errors in mashing and sparging cannot 

be ruled out either. The solution in these 

cases is not to extend the aging period, but 

rather to correct original problem. 

Chill Proofing 
Extra measures are needed to chill proof 

beer. Additives like silica gels and polyclar 

can remove the relevant haze active con­

stituents. I have found that extended cold 

storage (say 8-12 weeks) at 0-2 degrees C 

(32-36 degrees F) will achieve the same 

effect. The recently developed ice brewing 

procedure provides an interesting alterna­

tive . In this process beer temperature is 

reduced to just below its freez ing point so 

that very small ice crystals are formed. 

Extensive data has shown that the beer 

obtained after separation from the ice crys­

tals is full y chill proofed. In commercial 

practice, where this process is automated, 

the temperature is reduced to a couple of 

degrees centigrade below the beer's freezing 

point. The latter varies with alcohol content, 

but it is near -2.3 degrees C (27.9 degrees F) 

for beers of normal strength. The contact 

time wi th the ice crystals is brief, typically 

less than one hour. In homebrewing higher 

temperatures and longer times are used. I 

have found that holding the beer at -3 

degrees C (26.6 degrees F) for 48-72 hours 

is adequate. 

Reduct i on of Di acetyl 
The most widely studied green beer 

compound is undoubtedly diacetyl. There 

is good reason for this, since it can be 

responsible for some highly unpleasant fla­

vors, especially in packaged beer as it ages. 

There is ample evidence that the long 

extended cold storage, in contact with 

yeast, was the primary tool used by turn of 

the century brewe rs to combat off flavors 

like diacetyl. In modern practice, there is a 

decided preference for reducing diacetyl in 

the main fermentation. 

This is achieved through proper yeast 

management and, in particular, using yeast 

that have very low bacterial and mutant lev­

els. It can happen at the fermentation end 

point that diacetyllevels are slightly above 

acceptable levels. In this case, best results 

are usually obtained by kraeusening the 

beer wi th fresh wort and yeast, rather than 

relying on extended aging. It should be 

noted that there is much more to flavor mat-
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uration than reducing diace tyllevels. For 

example , research on immobilized yeast 

reactors has shown that diacetyl can be 

reduced to normal levels with only a few 

hours of maturation. Nevertheless, the over­

all quality of beers produced with these 

systems has not been impressive. 

Red uction of 
Sulf ur Compounds 

Fermentations conducted at ambient 

temperatures 18-20 degrees C (65-68 

degrees F) should end with all relevant sul­

fur compounds well below their threshold. 

Exceptions are usually due to infection by 

sulfur-producing gram negative microbes. 

These can be found in infected wort and/or 

in pitching yeast. With lagers fermented at 

8-12 degrees C ( 46-50 degrees F) the situa­

tion is more complex. The removal of 

vola tile sulfur compounds in a cold fer­

mentation is greatly reduced over wha t 

occurs at higher temperatures, and this can 

lead to a situation where several sulfur com­

pounds are above their flavor threshold. 

Lager brewers disagree about how much 

is too much. However, there is widespread 

agreement that lager beer will be insipid if 

all sulfur-bearing compounds are reduced 

below their threshold. In addition, residual 

sulfur can act as an oxygen scavenger, and 

this may be responsible in part for the excel­

lent flavor stability of traditional lagers. 

Nevertheless , most lager beer needs some 

maturation to reduce sulfur levels, and it has 

been my experience that objectionable sul­

fur level s can be reduced to acceptable 

levels within one week of storage at 0-2 

degrees C (32-36 degrees F). 

Failure to achieve this reduction can be 

due to several factors in addition to those 

cited above. A common culprit is high OMS 

levels in chilled wort, which may be due to 

the malt or wort production procedures used. 

Yeast related issues tend to have more 

damaging effects. While there is a difference 

with respect to sulfur production among 

strains , pitching rate is even more impor­

tant. Ideally, lager yeast should be pitched 

at a rate of 1-2 million cells per milliliter for 

each degree Plato; e.g., betvveen 12 and 24 

million cells per milliliter for 12 op (1.048) 

wort. Underpitching can lead to problems, 

but so can overpitching. For example, using 

AOB FilE PHOTO. 
MOLECULAR MODEL 

C 1999 PHOTODISC, INC. 



very large yeast starters, with cell counts a 

factor of five or more above the ideal, can 

lead to excessive sulfur levels . It can also 

create a variety of off flavors due to yeast 

autolysis. Synthetic fuels are produced 

using elevated pitching rates , but flavor is 

not an issue with these products! As with 

the other defects mentioned above, the best 

approach is to correct the original problem 

and not to rely on ageing. 

Flavo r Maturation 
This in many respects is the most inter­

esting part of Jagering in the sense that the 

goal is not damage control , but rather tak­

ing a sound beer and improving it. Two 

mechanisms are fundamental. One con­

cerns polyphenols. Extensive data shows 

that anaerobic cold storage favors the pre­

cipitation of phenols in the higher oxidation 

states. That is , cold anaerobic storage will 

reduce the beers redox potential. This pro­

motes rounded flavors and a smooth palate 

for conventionallagering (0-2 degrees C, 

32-36 degrees F), discernible improvements 

will be seen through 6-8 weeks. In the ice 

brewing process, the times are shorter as 

noted above. 

The second effect is a slow esterification 

of fuse] alcohols. The reduction of higher 

alcohols promotes a greater elegance of 

taste , even when these alcohols are below 

threshold. The esters so formed tend to be 

of the desirable type, and add to the beer's 

complexity. This effect is enzy matic, and 

depends on having viable yeast present in 

maturation to keep the beer "alive ." Ideal­

ly this should be between 500,000 and 

750,000 cells per milliliter. This effect also 

depends on time. When Pilsener Urquell 

was fresh and brewed on a 3-6 month cycle, 

it displayed these effects to perfection. 

Dry Hopping 
As Greves noted in his paper, the addi­

tion of hops during cold maturation was a 

uniquely American practice . The most 

important historical examples showing the 

benefits of this procedure was (arguably) the 

Ballantine Ales, back in the days when Bal­

lantine was an independent family-owned 
brewery. Their flagship product w a s Ballan­

tine XXX, which was dry hopped during a 

cold three-month maturation period. This 

• This in many respects is the most interesting 

part of lagering in the sense that the goal is 

not damage control, but rather taking a sound 

beer and improving it. 

ale was noted for its full and attractive hop 

aroma , which was accompanied by a well 

defined but mellow hop bitter. Dry hopping 

will always achieve these effects, at least for 

a short period. The problem is that the aro­

matic compounds are unstable and can 

quickly disappear. Ballantine XXX in its 

prime was a national beer and, as such, sub­

ject to market abuse. Yet, typically around 

five million barrels were sold each year. The 

hop aroma was its signature, and, hence , 

the stability was a crucial point. The extend­

ed cold contact time played a fundamental 

role , since it was during this period that the 

aroma compounds became bound in the 

beer. Nugy suggests that one month of cold 

contact time with hops yields one month 

of stability for the aroma compounds. This 

is consistent with what has been reported 

about the Ballantine ales , and it is also con­

sistent with my own brewing experiences. 

Carbonation 
The traditional carbonation of lagers 

takes place during cold storage. Beer is 

transferred from fermenters to maturation 

tanks with approximately 1% (by weight) 

of fermentable sugars present. The sec­

ondary fermentation which takes place 

creates sufficient C02 to saturate beer. It 

has been my experience that 2.8-3.0 vol­

umes of C0 2 will be dissolved at 

equilibrium. Thus , it is desirable to take 

pressure and temperature readings so that 

adjustments can be made to desired levels. 

A three-month cycle for this method is 

ideal if the beer is held under an appro­

priate counter pressure. I have found that 

one atmosphere ( 14. 7 psi) is adequate. 

I have personally not seen any differ­

ence in foam quality that can be attributed 
to the way beer is carbonated, either forced 

or natural. However, it has been my expe­

rience that peop le who are sensitive to 
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carbonic acid, and dislike gassy beers, tend 

to prefer (by a wide margin) the flavor of the 

beers made with traditional carbonation 

when C02 levels are in excess of 2.4 vol­

umes. The reasons for this are not 

altogether clear, but it could be that the tra­

ditional carbonation has C02 more tightly 

bound up with other constituents . 

Conclusion 
To lager or not to Jager is a question to 

which brewers will likely come to different 

answers. I recommend that brewers not 

blindly follow the rigid rules set up by oth­

ers on this matter, but rather be guided by 

test brews. I have found the following to be 

useful: (a) Do three batches of your every­

day beer and lager for three , eight and 16 

weeks, respectively. (b) Do three batches of 

your favorite high gravity beer and lager for 

three weeks , six weeks and nine months 

respectively. (c) Do two test batches, one 

being forced carbonated and the other car­

bonated by the traditional method. It is , of 

course, desirable to control for extraneous 

effects. This is hard to do in a home brewing 

content. However, the key items to control 

are yeast, brewing materials, and oxidation. 

In particular, the test brews should be stag­

gered so that they can be bottled at the 

same time (or nearly so). If this is done, 

then it is my experience that what ever 

bias that may exist will not be significant 

enough to alter conclusions. 

I realize that this pro­

gram requires a lot of 

brewing, but then it also 

gives us an excuse to do more 

brewing, as if an y of us needed 

such a reason! 

George FIX's latest book is Prin----• 
ciples of Brewing Science, Second 

Editon, available from Brewers Publications at 

(888) 822-6273 in the fall of 1999. ~ 
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D 
uring mashing, the reduction of complex sugars and of insoluble proteins to simpler 

amino acid chains is entirely an enzymatic process. Before mashing, the malt is only 

15 to 25% soluble (CWE). Mashing should yield an extract equal to 65 to 80% of the 

weight of the dry malt. Not all of this extract is fermentable; in fact, the varying percentages of 

unfermented "rest extract," i.e. , dextrins, proteins, and peptides, give each beer its malt char­

acter. The part of any extract that is unfermentable dextrins (sweetness and flavor) and proteins 

and peptides (body) is controlled by manipulation of the times and temperatures of the mash. 

Why Decoction Mash? 
Although decoction mashing serves to raise the temperature of the mash to the protein, 

saccharification, and lauter-rest temperatures, its more important function is to cause sev­

eral significant changes in the boiled portions. 

Not even the most thorough infusion mash can eke out the quantity or quality of extract that 

is obtained by decoction mashing. There are several reasons for this . During decoction mash­

ing, the thick part of the mash passes through the diastatic-enzyme temperature range two to 

three times. Boiling also reduces the size and complexity of malt starch and protein- a process 

that is absolutely essential when mashing-in difficult malts. Malts such as dark Munich, hav­

ing only one-third the enzyme strength of pale malt, cannot otherwise be satisfactorily mashed. 

Since boiling destroys enzymes, the enzymes in the unboiled mash portion must be pre­

served. In a mash that is satisfactorily solubilized during doughing-in, the enzymes are washed 

into the free liquid when the mash is flooded to raise its temperature to 95 degrees F (35 degrees 

C). The thickest part of the mash-containing the heaviest and least accessible concentration 

of native starch and protein-can then be boiled without decimating the enzyme population. 

The heavy decoction is quickly heated to ISO to !58 degrees F (65 to 70 degrees C), with ­

out resting at 122 degrees F (50 degrees C), so that no further enzymatic acidulation of the 

mash occurs. 

There are two good reasons for passing by this rest , and both are based on the pH sensi­

tivity of the diastatic enzymes. First, the dextrinization of native starch by alpha-amylase (pH 

optimum 5.7) is far more effective at the higher pH of this first decoction than later when the 

whole mash comes into the saccharification/dextrinization range at a far lower pH. Second, 

the same high pH that stimulates alpha-amylase activity retards beta-amylase activity (pH 

optimum 4.7). Because native starch is far too complex to be successfully reduced by beta­

amylase until alpha-amylase has reduced it to shorter amylose chains and smaller 

amylopectin fragments , resting the decoction at saccharifying temperatures is not productive. 

By Gregory J. Noonan 
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• A much thinner mash increases the proportion 

of maltose, and thus wort attenuation. 

It is quite enough that the manageable small 

dextrins replace the native starch, even when 

mashing for a high-maltose extract. 

Regardless of the diastatic power of the 

malt, unconverted starch is invariably 

entrapped within poorly solubilized malt 

particles. As the decoction is heated above 

167 degrees F (75 degrees C), the particles 

burst, and their contents are absorbed into 

the liquid extract. This makes them accessi­

ble to alpha -amylase activity during the 

diastatic-enzyme rest of the main mash. This 

otherwise lost extract increases both the 

quality and the quantity of the extract yield. 

The acidity of worts generally decrease 

after mashing, as they are heated to boiling 

(the more so with rising liquor alkalinity) , 

because heat disassociates carbonic acid in 

solution to H20 and C02, causing the pH to 

rise. This phenomenon is of less concern to 

the decoction-mash brewer because the mash 

is stirred and portions of the mash are boiled, 

both of which actions decompose HC03, and 

because the acid and protein rests lower the 

mash acidity. Boiling the decoctions also pre­

cipitates more inorganic calcium phosphate 

than is otherwise achieved. 

Boiling also dissolves protein gum. At 

lower temperatures, protein gum is unaf­

fected by enzyme activity and passes 

through mashing largely unconverted. Only 

when thick mash is boiled can the prote ­

olytic enzymes successfully degrade 

dissolved gum to albuminous fractions ; 

instead of clouding the beer, the smaller 

proteins enhance its body and head. Protein 

trub precipitated during wort cooling is also 

dramatically decreased. 

Boiling also deoxygenates the mash , 

reducing hot-side aeration and allowing it 

to settle in well-defined layers in the lauter­
tun. Only the absence of residual protein 

gum makes this effective filter bed possible; 

when an infusion mash is employed, such 

a dense filter bed likely results in a set mash. 

In mashing techniques that do not use a 

decoction sequence , the proteolytic and 

diastatic enzymes are destroyed before the 

mash achieves optimum temperatures for the 

dissolution of starch particles and protein 

gum. The extract content, clarity, character, 

fullness , maltiness, and body of the finished 

beer are negatively affected. Where the malt 

is reasonably well modified and evenly 

crushed, however, the traditional three 

decoctions may not be necessary; even a sin­

gle-decoction (or step) mash is never 

advisable with British ale or brewers' malts 

that have been thoroughly modified during 

malting and would be "overmodified" by 

exposure to low temperature rests. 

Doughing-in with boiling water to 95 

degrees F (35 degrees C) , followed by a sec­

ond infusion to 122 or 131 degrees F (50 or 

55 degrees C) , only a limited protein rest, 

and a single , thick decoction before sac­

charification is sufficient for all but the most 

undermodified malts , and doughing-in at 

122 or 131 degrees F (50 or 55 degrees C) is 

sufficient for most modern lager malts. 

During decoction mashing, the brewer is 

at his busiest, because two mashes must be 

handled at the same time , with great care. 

The brewer must be thoroughly organized 

before plunging into the sometimes hectic 

decoction mash cycle. 

Decoction mashing is often met with open 

skepticism by brewers who have no experi­

ence with it. The fact remains that the 

beguiling maltiness of European lagers is only 

achieved by boiling undermodified malt. 

Extract yield is increased. Moreover, hot-side 

aeration is reduced, because the boiling and 

mixing of the mash deaerates it. Boiling of the 

mash does not lead to astringent harshness 

in the brew, probably because the density 

and pH of the decoction prevents phenols 

from being leached out of the husks. 

There are two widely accepted programs 

for decoction mashing. The first , described 

here , employs a protein rest at 122 degrees 

F (50 degrees C) and saccharification/dex­

trinizing at 149 to 158 degrees F (65 to 70 

degrees C). It is best suited to malts of below 

3 7% soluble nitrogen. 

The second program is better suited to 

higher-protein modern malts with a soluble 

nitrogen ratio of 3 7 to 40%. A combined pro-
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teolysis/saccharification rest is made at 131 

degrees F (55 degrees C), allowing proteas­

es to reduce large proteins to body- and 

head-building polypeptides and beta-amy­

lase (temperatu re optimum 126 to 149 

degrees F [52 to 65 degrees C], pH 5.4) to 

reduce amylose to maltose and glucose, and 

amylopectin to g-limit dextrins. Dextriniza ­

tion is then accomplished separately, usually 

at 158 to 162 degrees F (70 to 72 degrees C). 

Three-Decoction Mash 
First Decoction 

The volume of thick mash to be boiled, 

relative to the volume of the whole mash , is 

dependent upon mash thickness. A very 

thick mash requires that only its heaviest 

one-third part (mostly grain mass, with only 

enough liquid to fill the spaces between the 

grain particles) be boiled, along with very lit­

tle of the mash liquid . Thinner mashes 

require that proportionally more of the mash 

be boiled, along with more liquid, because 

even if most of the malt is removed and 

boiled , in a thin mash it would not con­

tribute enough heat to the resting mash to 

sufficiently raise its temperature to the next 

rest. One pound of crushed malt contributes 

about the same amount of heat to the mash 

as does one pint of water, yet displaces only 

as much volume as six fluid ounces of 

water. In a thick mash, the favorable heat­

to-volume ratio of the malt is such that the 

heaviest one-third part can raise the tem­

perature of the whole mash to the next rest. 

In a thin mash, however, the heat value of 

the malt is not enough to overcome the far 

greater amount of water. A greater percent­

age of the mash must therefore be 

boiled- but usually not more than 40%. 

N ter the decoction has been pulled, the 

rest mash (cold settlement) is closely covered 

and held undisturbed, except for occasional 

mixing to disperse temperature and enzyme 

activity. At the end of each decoction cycle, 

the mashes are remixed to raise the temper­

ature of the whole to the next rest. 

Protein Rest (First Th ick Mash) 

With traditional lager malts , the charac­

ter of the finished beer- its body, clarity, 

lack of chill haze, stabili ty, and resistance 

to spoilage-is largely established during the 

protein or "albumin " rest. This "softens" 
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poorly modified malt and improves mash 

runoff by decomposing heavy, gumm y, 

insufficiently modified malt particles. Dur­

ing the rest , complex protein globules are 

decomposed by proteolytic enzymes to less 

troublesome fractions. With relatively 

unmodified lager malts, proteases, peptases, 

and proteinases progressively dissolve the 

peptide links within the protein coils to lib­

erate coagulable albuminous fract ions , 

peptides, and amino acids. It is albumin 

(proteoses, peptones, and polypeptides), not 

protein, that gives beer its body and enables 

it to raise and support a frothy foam head. 

The protein-rest temperature should be 

122 to 131 degrees F (50 to 55 degrees C), 

although temperatures from 113 to 140 

degrees F (45 to 60 degrees C) support prote­

olytic enzyme activity. It should be kept in 

mind, however, that at the lower end of the 

temperature range, head-and-body polypep­

tides may be denatured to peptides and amino 

acids, reducing the body of the beer. Pro­

teinase (temperature range 104 to 140 degrees 

F (40 to 60 degrees C), optimum 122 to 140 

degrees F (50 to 60 degrees C), pH 4.6 to 5.0, 

solubilizesand breaks down simple proteins 

to peptones, polypeptides, and peptides. Pep­

tidase (optimum range I 13 to 122 degrees F 

[45 to 50 degrees C] pH below 5.3) dissolves 

polypeptides and peptides to individual amino 

acids, which fuel yeast growth in the early 

stages of fermentation . In any all-malt beer, 

however, there are generally sufficient amino 

acids to support fermentation. 

Extract efficiency is also enhanced by 

the protein rest. Extract is exposed by the 

dissolution of membranous proteins, and 

complex amylopectin may to some extent 

be dismantled by debranching enzymes 

(maltase, dextrinase). 

Phytase continues its activity during the 

rest, reducing phytin from the aleurone layer 

and embryo of the malt to phytic acid. Other 

acids also rapidly form during the rest , fur­

ther lowering the pH toward the optimum 

values for saccharification, the clarification 

of the wort during boiling, and subsequent 

yeast fermentation. During this rest, the pH 

should drop again to below 5.4. 

Other nonproteolytic enzymes (most 
notably cytase , temperature range 113 to 

131 degrees F [45 to 55 degrees C], pH 5.0, 

and beta-glucanase, range 95 to 131 degrees 

F [35 to 55 degrees C]) actively dissolve 

pectins and other constituents of the malt 

hemicellulose during the protein rest. 

A thick mash improves enzyme perfor­

mance. In a thin mash, proteolytic and other 

heat-labile enzymes are dest royed in the 

course of the rest; in a thick mash, they may 

survive into the saccharification range. 

The protein digestion can be overdone, 

however. Devoid of proteoses and peptides, 

the beer would lack body and a froth head. It 

would be very stable, but very empty-tasting. 

Without any coagulable proteins to adhere 

to, hop tannin would not precipitate from the 

boil, and the beer would taste "rough." Reduc­

ing nitrogen complexes too far would result in 

the presence of an excessive amount of sim­

ple nutrients in early fermentation , which 

would encourage bacterial contamination. 

The degree of protein degradation 

achieved during this rest may be fairly judged 

later on by the thickness and slickness of the 

protein sludge covering the settled grist in the 

lauter-tun. It should be moderately thick and 

powdery rather than gummy. 

The rest temperature must be reached by 

effective mixing, accomplished by lifting the 

mash from the bottom of the tun. It is essen­

tial that the return of the decoction be 

competently handled so that temperature 

dispersal is absolutely even . Attempting to 

correct wide temperature fluctuations with­

in the remixed mash is never easy. 

In the event that the strike temperature 

is reached before all the decoction has been 

returned, the remainder of the boiled mash 

is force-cooled to 122 degrees F (50 degrees 

C) before it is returned to the main mash. 

The objectives of the albumin rest should 

be accomplished in less than two hours, or 

the malt is entirely unsuitable for use in brew­

ing. Usually after five to twenty minutes at 

122 to 131 degrees F (50 to 55 degrees C), the 

heaviest part of the mash is again drawn off, 

to begin the second decoction. Up to 30% of 

the malt nitrogen can be expected to have 

gone into solution at its conclusion. 

Saccharification Rest 
Malt starch occurs as long straight or com­

plex-branched chains of linked glucose, 
C6H100 5 . During the saccharification rest, 

alpha- and beta-amylase reduce that starch 

to simpler fractions . (continued on page 65) 
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W 
hether or not a beer will be extensively !age red, a secondary fermentation in a closed 

fermenter allows for the slow reduction (conditioning) of the remaining fermentable 

extract. In the secondary fermentation stage of lagering, the beer is free from the 

flavor impairment of sedimented trub and degenerating yeast cells. Seven to rwenty-one days 

may be required for the yeast to deplete the fermentable sugar left after the kraeusen period 

has ended. Traditionallagering entails holding the beer for a further two to seven weeks for 

clarification and stabilization. 

During the secondary fermentation phase, the beer is slowly attenuated. It is slowly cooled 

to 33 to 37 degrees F (1 to 3 degrees C) - or to as low as 30 degrees F (-1 degree C) to set­

tle dusty yeast - to allow the yeast to settle thoroughly and to inhibit the activity of any 

microorganisms possibly contaminating the ferment. 

Because the potential risk of airborne contamination is great during the slow, cold ferment , 

the beer absolutely must be protected from contact with the atmosphere by being fermented 

in a closed vessel fitted with a fermentation lock. Contamination is otherwise a major risk at 

this point; yeast activity is slow, because the beer no longer contains abundant extract and 

nutrients , yet bacteria may be capable of significant dextrin , protein, or yeast-waste fermen­

tation . Even though the pH is below their optimum, given a warm enough temperature even 

a few wild yeast or lactic-acid bacteria might rapidly propagate and ruin the beer. 

Reproduction by the culture yeast will have entirely ceased during this stage of fermen­

tation; further attenuation relies solely on the metabolic activity of the relatively few remaining 

yeast cells. It is imperative that conditions be conducive to the continued metabolism of 

the fermentable extract by these yeast cells and that they not be subjected to temperature 

shock. If the yeast culture needs regeneration, then an active starter culture or 5% kraeusen 

beer is added. 

The duration of the secondary fermentation and the temperature at which it should be 

conducted are determined by the maltotriose and dextrin content of the post-kraeusen 

beer. If its reduction in density has naturally slowed and the hydrometer reading is still about 

one-third the value of the original wort reading, then the beer is rich in dextrins. It should be 

fermented out in the secondary at 33 to 41 degrees F (l to 5 degrees C) , depending on the 

temperature preferences of the yeast strain, for at least fourteen days. When the post-kraeusen 

density is much less than one-third the value of the wort density, it indicates that the beer is 

lacking in dextrins and should undergo a secondary fermentation at 34 to 37 degrees F (l to 

3 degrees C) for not more than ten days before the temperature is reduced for lagering. Lager­

ing times will also be shortened. 

By Gregory J. Noonan 
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Dark Beer 
Long fermentations often darken the 

color of the beer. Consequently, when lagers 

are brewed for paleness , secondary fer­

mentation may be carried out at higher 

temperatures (36 to 39 degrees F [2 to 4 

degrees C], but not above 40 degrees F [5 

degrees C]) over the shorter time period. 

Since beer for draft need not be brewed 

for a long shelf life, it may also be ferment­

ed at higher temperatures (34 to 41 degrees 

F [ 1 to 5 degrees C]) and for a shorter peri­

od of time. When the hydrometer reading 

drops less than .2 °Plato/ 1 degree of gravi­

ty over a twenty-four-hour period and is 

within .4 °Plato/2 degrees of gravity of its 

anticipated terminal gravity, it can be 

assumed that there is just enough yeast and 

fermentable extract left in solution to sup­

port cask carbonation . The beer is racked 

into a keg or cask. 

Lagering 
A long, cold, post-fermentive rest is usu­

ally employed when the wort is from a 

decoction mash. It yields a more stable beer 

with a smoother flavor. 

Lagering mellows harsh flavors by the 

combined effects of the falling rate of yeast 

metabolism, increased acidity, and low tem­

peratures. Astringent tannins coagulate with 

haze-forming proteins, precipitating these and 

other, sulfurous compounds out of solution. 

Yeast cells are not usually decomposed 

during lagering, but the culture becomes 

progressively dormant as fermentable 

extract (and to vary ing extents, glycogen 

reserves) are depleted. With the decline in 

available carbohydrates, the yeast reabsorb 

some of the esters and sulfur compounds 

from the beer. 

Off- Flavors 
"Staling" aldehydes give beer stale , 

papery, cardboardy or sherrylike flavors. 

When higher temperatures decompose yeast 

cells, sulfury, stale, and soapy flavors arise. 

When the kraeusen tradition is being fol­

lowed, a lattice of beech chips is laid on the 

bottom of the secondary fermenter and cov­

ered with the nearly fermented, or ruh , beer. 

From 5 to 15% new beer at up to 39 degrees 

F (4 degrees C) is roused into it. Where tank 

construction permits pressurization, and the 

tank is fitted with some manner of pressure 

relief, it is common to lager the beer under 

.2 to 2 atmospheres (3 to 28 psi) of pressure, 

after the vessel is purged of the atmosphere 

in the headspace. This can be accomplished 

by various pressure-regulating arrangements. 

C2H 50H 

Ethyl Alcohol 

C2H 40-+H 20 

Aceta ldehyde 

The lagering period is determined by 

referring back to the mash program , the 

hydrometer reading of the cooled wort, and 

the primary fermentation time and temper­

ature. Dextrinous beer from a decoction 

mash should undergo a secondary fermen­

tation and lagering period of seven to twelve 

days at 33 to 34 degrees F (l to 2 degrees C) 

for each 2 °Plato (SG 1.008) of cooled-wort 

hydrometer reading (OG). Lighter beer, lack­

ing dextrins , is usually held for only three to 

seven days for each 2 °Plato of the wort den­

sity. Very strong, kraeusened beer, on the 

other hand, may be lagered for six to eight 

months before it is bottled. 

Reducing the temperature to near freez­

ing several days after secondary fermentation 

falls off reduces lagering time ; in fact , the 

decrease in the solubility of body-forming col­

loids at 30 to 33 degrees F ( -1 to + 1 degree C) 

necessitates a briefer lager period. 

Fining 
Whether or not the beer is being lagered, 

fining improves its head retention , lacing, 

and clarity, and reduces aging times. It pre­

cipitates degenerated yeast cells , haze 

proteins , and tannins out of the beer. 

Gelatin and isinglass act as fining sub ­

stances by enveloping suspended particles 

in their matrix, and gelatin further combines 

with tannic acid to form an insoluble pre­

cipitate. Either brewers' gelatin, unflavored 

95%-pure gelatin, or isinglass may be used, 

so long as it is d ry, smooth , pale colored, 

and odor free. Finings spoil if they absorb 

moisture during storage. 

Isinglass linings are made from the shed­

ded air bladders of certain fish. They are 

even more subject to spoiling than gelatin 
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finings , and have a more limited shelf life. 

Isinglass works quickly and is generally 

added to the beer only two or three days 

before the beer will be racked. Isinglass pre­

cipitates lipids and can dramatically 

improve head retention. 

When the beer has fermented out, it is 

ready for fining. A reducing-sugar analysis 

should show less than 2%. The beer must be 

colder than 50 degrees F (lO degrees C) for 

gelatin to react with the ferment; the closer 

to freezing temperature the beer is, the more 

efficient the action of gelatin linings will be. 

Isinglass finings act more rapidly than 

gelatin finings do under the same condi­

tions, and far better at warm temperatures. 

Isinglass can be used at up to 60 degrees F 

(16 degrees C) , although it performs better 

in colder beer. 

Dissolving finings into beer, wort , or 

water must be intelligently handled so that 

the finings are completely liquefied. They 

need to be evenly dispersed into the aged 

beer in a sanitary fashion. Finings cannot 

combine with yeast, polyphenols, and albu­

mins unless they come into intimate contact 

with them. To accomplish this , the finings 

must be diffused throughout the entire vol­

ume of beer. 

Where the beer is to be filtered, insolu­

ble polyvinylpyrrolidones, such as Polyclar, 

and polyamides, such as nylon, can be used 

to remove polyphenols, especially chill-haze 

anthocyanogens, by bonding to them. Other 

media used are diatomaceous earth (kiesel­

guhr) and silica gel. Diatomaceous earth 

selectively removes particles of a certain and 

greater size and is the filtering agent most 

commonly used by small breweries. Silica 

gel absorbs large polypeptides and proteins, 

removing them from solution so they can­

not combine with polyphenols. 

If a strong hop aroma is desired in a 

lager, liquid hop extract may be added with 

the gelatin linings, or before other treatment. 
Even with British ales , hops for strong 

aroma are never usually added after lining. 

Hops, and especially extracts, when added 

with linings, can improve the clarification of 

beer from a well-mashed and boiled wort by 

increasing the polyphenols avai lable for 

coprecipitation with albumin. 

If the bottled beer lacks a good foam 

head or is thin , then the clarify ing treatment 
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should be reduced in future batches. Use of 

particular malts and brewing techniques 

precludes the need for clari fy ing. 

Clarifying with 
Beech Chips 

Beech or hazelnut chips one-eighth inch 

thick by one-half inch wide are laid on the 

bottom of the Ia gering vessel to form a loose­

ly woven lattice. As the wood absorbs 

moisture, extract coats the many surfaces of 

the chips, bonding weak yeast cells to them 

and thus clearing the beer. 

The chips are first soaked and then boiled 

for twelve to twenty-four hours in a sodium 

bicarbonate solution (1.5 pounds/gallon) 

before being rinsed. The process is repeated, 

sometimes substituting bisulfate of lime. 

Finally, the shavings are rinsed in a cold-hot­

cold water cycle. The pH of the last rinse 

should be neutral , indicating that all of the 

bicarbonate has been washed from the chips. 

They may be washed and reused until they 

crack from age. 

Real Terminal Extract 
When the aged beer is ready to be bot­

tled , its real-extract content can be 

dete rmined by boiling off the alcohol from 

a measured volume of the beer, topping it 

up to its original volume with distilled water, 

and gauging its density with a hydrometer. 

The liquid pressure exerted by the ferment­

ed beer (sugar analysis less than 2%) is due 

to un fermentable dextrins , maltotetraose, 

and soluble nitrogen. Taking a hydrometer 

reading of a dealcoholized sample is the 

only means by which the "real extract" may 

be quantified with absolute accuracy, by 

removing the "apparent density" effect of 

alcohol from it. 

The amount of unfermentable extract 

remaining in the finished beer is the direct 

result of the du ration and effectiveness of 

the pro teolytic , alpha-amylase and beta ­

amylase mash rests , the amount and nature 

of malt used , the effectiveness of 

protein/polyphenol bonding in the boil , and 

the ability of the yeast to ferment maltotriose 

and isomaltose. Typical bottled lagers have 

a real densi ty of 3.0 to 5.0 opJato (SG 1.012 

to 1020); richer types average 5.5 °Piato (SG 

1.022) to 6.5 opJato (SG 1.026). Bocks may 

range even higher. The real density of a fully 

fermented beer is generally 40% greater than 

its apparent density. 

Full-bodied beers should show 45 to 60% 

real attenuation, light beers up to 70%. Appar­

ent attenuation is usually 60 to 75 % in the 

former case and up to 85% in the latter. 

Bottling 
Naturally carbonated beer must be 

racked off its sediment into a sterile , closed 

container and mixed with a quantity of 

actively fermenting kraeusen beer or prim­

ing solution sufficient to produce the desired 

bottle pressure. When corn sugar (dextrose) 

is used to carbonate the bottled beer , it 

should be made up into a solution; dry 

primings are not recommended. High-qual­

ity dextrose should be the only sugar 

employed for bottling. 

Whether kraeusen beer or sugar fuels 

bottle carbonation , measurements need to 

be exact, a nd the solution mixed with the 

aged beer very thoroughly, without splash­

ing, or inconsistent carbonation results. The 

character of the finished beer is greatly influ­

enced by the degree of carbonation. 

Theres one 
fool no 
dedicated 
brewer 
should he 
wifhouf ... 
... its the 

Mixing the kraeusen beer or priming 

solution into the aged beer should not be 

done in an aera ting fashion but should raise 

a foam head, indicating C02 release. This 

aids in the prevention of oxidation and con­

tamination of the beer at bottling by forming 

a protective blanket of carbonic gas above 

the beer and driving some atmosphere from 

the head space above. 

The bo ttles into which the beer is 

siphoned must be biologically as well as 

physically clean. Commercially, bottles are 

washed with 3% caustic soda , rinsed, then 

sterilized at above 170 degrees F (77 degrees 

C) , drained, and rinsed. Clean bottles may 

be "pasteurized" by soaking them for at 

least thirty minutes in clean water at above 

140 degrees F (60 degrees C) or placing 

them wet in an oven at 200 degrees F (93 

degrees C) for twenty minutes before they 

are inverted to dry and be inspected. 

Any type of bottle may be used, so long as 

it can be sealed and can withstand the pres­

sure of bottle fermentation. Carbonation in 

excess of three atmospheres requires the use 

of a heavy-gauge (continued on page 68) 

Brewers Resource Catalog! 
It's the most complete catalog in the industry, and regardless of brewing 

experience, there 's something in it for everyone. It 's on-line, or free for the asking, 
so call the good folks at Brewers Resource, we 'll be happy to rush you a copy. 

1-800-8-Brew T ek (827 -3983) 
Don't wait for the mail, see our catalog now! www.brewtek.com 

409 Calle San Pablo, Suite 104 Cam arillo, CA 93012 
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Yeast Revealed 
All lager yeasts can be traced to common European origi ns . 

But where they come from and how they differ will surprise you . 

D espite the long tradition of lager brewing in this country, craft brewers- both professional 

and amateur-seem to have developed an aversion to bottom-fermented styles. 

If it weren't for Samuel Adams, which is a Bohemian Pilsener-style beer, the entire line­

up of leading American craft brews would be ales. Just think about it. It starts off with the 

national popularity of Pete's Wicked Ale and Sierra Nevada Pale Ale. From there, we can 

include the many products made by Rogue, Red Hook, Shipyard, New Belgium, Deschutes, 

Alaskan , Brooklyn, Goose Island, Great Lakes, Kalamazoo and .. . well , need I go on? 

The 1996 Beer Brand Index published by the Institute for Brewing Studies lists 1558lager 

beers made in North America-just 22% of the total brand count. Many of these lagers are 

made by brewpubs with limited distribution and most- like bock and Oktoberfest- repre­

sent seasonal specialties made just once during each brewing year. 

Home brewers follow suit. In the 1996 National Home brew Competition , just 18% of the 

beers were entered into traditional lager style classifications. 

So what does that mean for the average home brewer? Opportunity, of course. 

One of the key things that draws many people into home brewing is the chance to create 

wonderful beers they can't buy at their local brewpub or liquor store. In our current ale-dom­

inated beer culture , we home brewers can make a mark by dipping into lagers. 

Just imagine downing your own smooth , malty Oktoberfest while others fuss about the 

oxidized imperfections of the imported versions or the ester-bitten rush job from the local IS­

barrel brewhouse. Visualize next summer's barbeque complemented by your own 

Saaz-infused Pilsener as well as the compliments you ' ll receive- from all sorts of beer 

drinkers-on your pale, malt-rich Munich helles. Imagine a cold February night when you 

reward yourself with the rich !age red smoothness of your own doppelbock. 

OK, now hold those thoughts while we learn a bit about lager yeasts. Soon you' ll be on 

your way to realizing your bottom-fermented dreams. 

The Lager Revolution 
History records 1842 as the dawn of the lager revolution. In that year, a new brewery 

erected in Plzen in the modern-day Czech Republic made the first of the pale , Saaz-hopped 

beers that were to conquer the world. Within a few decades, the thirst for this new beer had 

leapt across the Continent and around the world. To this day, the beer first promulgated in 

Plzen still serves as the prototype of "beer" around the world. 

By Ray Daniels 
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Many modern observe rs mistake the 

groundswell that emanated from Plzen as 

the origin of lager brewing. In truth, howev­

er, lagers had been made- proba b ly for 

centuries- in Bavaria long before their 

magic migrated to Moravia. 

Beer historian John P. Arnold cites a pas­

sage on Bavarian brewing from about 1420 

which "shows that bottom-ferme nted beer 

must also have been made. " I Further evi­

dence comes from the city of Cologne where 

lager brewing was being resisted as early as 

1603 and where, beginning in 1698, appren­

tice brewers had to swear an oath never to 

use "bottom yeast."2 Finally, we know that 

the lager yeast used in Plzen was carried 

there from Munich by a traveling monk. 

Most historians believe that lager yeast 

emerged in response to the brewing condi­

tions and practices of preindustrial Bavaria 

(see accompanying story). Over many 

decades, yeast that thrived on cool fermen­

tations and perhaps bottom cropping came 

to dominate the production of Bavarian 

breweries. The resulting beers found accep­

tance with beer drinkers and, therefore, with 

the brewers as well. 

As lager emerged to dominate world 

brewing culture during the late 1800s, the 

scientific developments of Pasteur and oth­

ers were quickly applied. Today, cutting 

edge science still gets focused on brewing 

yeasts-with some interesting results. 

The Science of Yeast 
Both in the U. S. and abroad, scholarly 

and semigovern mental insti tutes maintain 

vast culture collections that include hun­

dreds of brewing yeasts . Distinctions 

between different strains have traditionally 

been made using biochemical and perfor­

mance (floccula tion, atte nuation, etc.) 

FIGURE I. 
Lager Yeast Types for 
Popular Wyeast Strains 

Carlsberg Type 

Bohemian #2124 

Munich #2308 

American #2035 

Danish #204 2 

California #2112 

Bavarian #2206 

Tuborg Type 

Pilsen #2007 

criteria rather than the flavor-based com ­

parisons most meaningful to brewers. More 

recently, chromosome fingerprints have 

revealed the genetic differences between 

strains that help explain the flavor variations 

among yeasts that appear similar in every 

other regard. 

All of these data show that lager yeast 

are basically boring. 

One of the brewing industry' s best 

known experts on yeast is Gregory P. Casey, 

Ph.D. He has done yeast research at 

Anheuser-Busch and Stroh's and currently 

works at Coors. As a part of his studies, he 

has produced chromosome fingerprints of 

the major brewing yeasts available in Amer­

ica, including those used by homebrewers. 

In a 1995 lecture at the Siebel Institute, 

Casey used snatches of popular culture to 

describe the big picture. The ale yeasts , 

which show considerable genetic diversity, 

he labeled as "Helter Skelter. " Weizen 

yeasts are even more bizarre and earned a 

Monty Python title , "And ow for Some­

thing Completely Different. " But when it 

came to lager yeasts- the yeasts used to 

produce the vast majority of all beer in the 

-~ Figure II. General Lager Yeast Recommendations* 
Best All Accentuates Warmer Temperature 

Supplier Around Lager Maltiness Lager Fermentations 

Wyeast Bavarian (2206) Bohemian Lager (2124) American Ale (1 056) 

White Labs German Lager (WLP 830) Oktoberfest (WLP820) Son Francisco lager (WlP81 0) 

Brewers Resource Swiss Lager (CL670) Old Bavarian (CL650) Old German (CL400) 

*Other suppliers provide equivalent yeasts; consult product listings for details. 
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world-the best he could muster was "The 

Dueling Danes." 

In the technical language of a scientific 

paper on the subject \ he draws a direct 

comparison: "While ale yeast demonstrat­

ed considerable heterogeneity in their 

chromosome fingerprints , most lager yeast 

fingerprints were very close ly related , 

exhibiting similarity to either the original 

Tuborg or Carlsberg yeast cultures." 

The word "original" in this passage refers 

not to the first lager yeast, but rather to the 

first single-cell isolates that were carefully 

managed by breweries. The Carlsberg Brew­

ery, like the Plzen brewery, was founded 

with a sample of lager yeast carefully trans­

ported from Munich by the brewery founder 

in 184 7. Three decades later, a brewery 

scientist named E.C. Hansen transformed 

the industrial use of yeast through his work. 

According to brewing historian H.S. 

Conan , "Hansen devised methods for iso­

lating and propagating single yeast cells , 

thus obtaining indubitably pure cul­

tures .... 4" Using these techniques , he 

demonstrated that most brewing yeasts 

then in use were mixtures of different 

strains and often contained harmful or 

undesirable organ isms. Hansen advocated 

the use of single-cell cultures for brewery 

fermentations-a core concept in brewery 

yeast management even today. 

Many lager breweries followed Hansen's 

lead and by 1896, his methods were prac­

ticed by lager brewers on at least three 

continents. In honor of Hansen's work, lager 

yeasts took on the species name carlsber­
gensis. This is especially suitable since the 

chromosome fingerprints produced by 

Casey show that a large number of today's 

lager yeasts are genetically traceable to the 

Carlsberg strain. Only one other race of lager 

yeasts is recognized, and it is named Tuborg 

after the brewery of that name. Thus the 

universe of lager yeasts comes down to the 
"Dueling Danes" of Carlsberg and Tuborg. 

Which Yeast Do You Choose? 
Yeast taxonomy and genetics are tine for 

Ph .D.s, but brewers want to know about fla­

vor impact in the finished beer. Furthermore, 
all yeast suppliers offer a number of different 

lager strains. If there are really only two broad 

types , how much va riation can a brewer 

BEER PHOTO C 1999 EYEWIRE 



Lager Yeast Survey: 
"A Tale of Two Yeasts" 

2 

X 

Lane Yeast Culture 
1 
2 

"T uborg" Type Fingerprint 
"Carlsberg" Type Fingerprint 

expect from one strain to the next within the 

same type? 

Casey notes that " ... it appears the Tuborg 

type yeast produces beers which are more 

estery and less sulfury, than those produced 

using a Carlsberg type yeastS. " This gives 

rise to the TENS rule: Tuborg yeasts are 

Estery and Not Sulfury. Carlsberg yeasts on 
the other hand, dispense with the esters and 

instead produce a discernable amount of 

sulfur character. 

PHOTO COURTESY OF 
DR. GREGORY P. CASEY AND 
COORS BREWING COMPANY 

Casey' s testing of seven popular 

Wyeast strains found that six were of the 

Carlsberg type (See Figure I) . Only 2007, 

the Plzen strain , was of the Tuborg vari ­

ety- a fact consistent with reali ty since the 

actual Pilsner Urquell strain is also of the 

Tuborg type. 

As for the fla vor differences produced 

by different strains of the same type, yeast 

suppliers agree that the distinctions are 

subtle , but real. 

"There are noticeable differences in fla­

vor," says White Labs' Chris White . "The 

differences are pretty small-not nearly as 

pronounced as with ales. " Still, he says, 

with in his own line the German Lager Yeast 

(WLP830 ) is definitely drier and not as 

malty as the Oktoberfest strain (WLP820). 

Brewer and yeast consultant Maribeth 

Raines also finds subtle differences 

between same-ty pe strains. "There are 

always going to be some subtle variations 

in the character of the finished beer from 

strain to strain," she says. 

Thus brewers in search of the perfect 

lager have ample (continued on page 69) 

Pack your bags and enter your best porter in the "Porter!" AHA Club 
Only Competition. AHA Style Category 9, two bottles per entry, one entry 
per club . Entr ies are due by October 4, 1999. Please use the AHA 
Sanctioned Competition entry form and include the $5 entry fee. Host 
Club is Capital Brewers. 

A// AHA registered clubs are eligible and encouraged to participate. 

Ship entries to: 
Homebrew Heaven 
1292 12th Street SE 
Salem, OR 97302 

Questions? Please contact Brian Rezac 
at 1-888-U-CAN-BREW (U.S. and Canada only), 

(303) 447-0816, ext. 121, or e-mail brian@aob.org. 

Fast, Friendly, 
Personalized 

Service 

Hours: (est) M,T, F 9:30am to 6:00pm 
W,Th 9:30am to 8 :00pm 
s 9:30am to ;:oo pm 
FAX/WWW 24 hours a day Why not tO you? 

Don't compromise on quality, we don 't. 

Visit our virtual store and catalogue at 
http://www. bacchus-barleycorn. com 

or contact us at 
Bacchus and Barleycorn, Ltd. 

6633 ieman Road Shawnee, KS 66203 
(913) 962-250 1 Phone (9 13) 962-0008 FAX 

If we don't have what you're looking for ... just ask. We 'll get it! 
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BY GREG KITSOCK 

Maybe it was an exaggerated case of 

hometown pride. Maybe it was a barroom 

bet he made while slightly in his cups. 

At any rate , in 1893 a Pottsville, PA, res­

ident named Charles Guetling loaded up his 

wheelbarrow with a keg of beer from O.G. 

Yuengling & Son, the local brewery. But he 

didn't take his sudsy cargo home for a Sat­

urday evening card party. 

Instead, he pushed the wheelbar-

row 880 miles from Louis Clausman's 

saloon in Pottsville to the gates of the 

Chicago World's Fair. Along the way, 

he suffered blisters, got drenched in 

the rain and had to rely on the char­

ity of strangers after he ran out of 

money in South Bend, It . His 

canine companion Prince nearly 

deserted him and had to be tied 

to the wheelbarrow. On August 

13 , nearly a month after setting 

out, he reached his destination. 

His remuneration? A $25 train 

ticket home , and a SS gift from 

the regulars at Clausman's. 

Guetling, however , returned a 

folk hero and probably never had 

to buy another round in his life. 

That's brand loyalty that the makers of 

Bud or Miller or Coors would trade their 

eyeteeth for. 

The Molson Challenge 
One hundred seventy years old, D.G. 

Yuengling & Son (the name is pronounced 

YING-ling, although some locals prefer to 

say YOU G-ling) proudly proclaims 

itself "America 's oldest brewery." Last 

year, the Canadian giant Molson chal­

lenged that claim before the U.S. 

Patent and Trademark Office. 

Molson can trace its history back 

to 1786, argued its corporate lawyers. 

Since Canada is, after all , a part of 

North America, Yuengling's slogan 

was a "misdescription" unfairly 

swaying consumers' buying deci­

sions, they insisted. The patent 

office , however, judged in 

Yuengling's favor , ruling that for 

most beer consumers , America 

meant specifically the U.S.- pos­

sibly not a victory for geography 

teachers. Yet, Yuengling had been 

using that slogan since 1957, and 

Molson never raised a peep of 
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8 9 8 row n 
Porter 

Wendy Aaronson and Bill Ridgely 
Rockville, Md. 

''This is our latest interpretation of one 

of our favorite beer styles," write Wendy 

Aaronson and Bill Ridgely of the Wash­

ington, DC-area homebrew club Brewers 

United for Real Potables. "The beer has 

won prizes in several homebrew compe­

titions as a brown porter, even though it 

falls more within the robust porter style 

guidelines." 

Ingredients for l 0 U.S. ga llons 

(3 7.9 L) 

19 lb pale a le malt (Maris Otter) 

(8 .62 kg) 

2.5 lb brown malt 1.13 kg) 

1.5 lb chocolate malt (.68 kg) 

lb biscuit malt ( .45 kg) 

lb wheat malt (.45 kg) 

lb 60 Lovibond crysta l malt 

(.45 kg) 

1.5 oz Perle whole hops (43 g) 

2 oz East Kent Golding whole 

hops (5 7 g) 

Wyeast I 968 London ESB 

ale yeast 

• Original specific gravity: 1.058 

• Final specific gravity: 1.012 

• Boiling time: 90 minutes 

• Primary fermentation: 6 days at 

65 degrees F 

• Secondary fermentation: 14 

days at 65 degrees F 

Brewers' specifics 

Mash in with six gallons of filtered 

water at 170 degrees F (77 degrees C) to 

reach mash temperature of 156 degrees F 

(66 degrees C). Mash one hour and 

sparge with filte red water at 175 degrees 

F (79 degrees C) to obtain 12 gallons 

(45.42 L) of wort. Boil for 90 minutes. Add 

1.5 ounces (43 g) of Perle hops 30 min­

utes into the boil , one o unce (28 g) of 

East Kent Goldings at 45 minutes, and 

one ounce (28 g) of East Kent Goldings 

60 minutes into the boil. Chill out, aerate 

well and pitch yeast when the tempera­

ture reaches 65 degrees F (18 degrees C). 

Rack after six days, ferment 20 days total. 

protest until Yuengling's sales took off like a 

bottle rocket during the 1990s. 

Porter 
In 1998, Yuengling turned out nearly 

640,000 barrels, an increase of 35% over the 

previous yea r and 500% more than the 

127,000 barrels the brewery pumped out a 

decade ago. Of the total, about 80,000 bar­

rels were Yuengling Dark Brewed Porter, 

estimates James Helmke, Yuengling's chief 

engineer. "We' re the largest manu facturer 

of porter in the world," he insists. 

First brewed in 1829, Yuengling Porter 

has been quaffed by generations of 

anthracite miners , steelworkers and lum­

bermen- laborers who burn off thousands 

of calories during a typica l work day and 

want a beer that will provide some suste­

nance as well as refreshment. In bygone 

days, it was also a favorite of nursing moth­

ers, who believed that porter "thickened the 

blood" and promoted lactation. Today, the 

porter has been discovered by a new gen­

eration of discriminating beer drinkers who 

take it neat, or drink it as a component of 

Yuengling Black & Tan, a blend of the porter 

and Yuengling Traditional Lager. 

Yuengling Porter is brewed from six-row 

pale , two varieties of caramel and a little 

black patent malt. Like Yuengling 's other 

brands, the porter contains a percentage of 

corn grits. Hopping consists of Yakima Clus­

ter and Cascade, both added to the kettle. 

The porter is pitched with the same bottom­

fermenting yeast that Yuengling uses for its 

lagers, but the brewery employs a different 

fermentation cycle. 

Yuengling Porter, with an alcohol con­

tent of 4. 7% ABV and an original gravity of 

12.2-12.5 °Plato , is best classified in the 

brown, rather than robust, subcategory of 

the style . M ichael Jackson describes 

Yuengling Porter as having "a soft, medi­

um body, a hint of liquorice and a dash of 

roasty dryness. " Roger Protz , in his book 

Classic Stout & Porter, also refers to "the 

rich, hoppy and liquorice character. " Ben 

Myers, in his recently published Best Amer­

ican Beers , describes the porter as "choco­

latey" and "effectively a Munich-style dark 
[lager]. " Yuengling, to be sure , is brewed 

with drinkability in mi nd: it lacks the in­

your-face fruity/hoppy character of micro-
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brewed porters like those from Catamount 

and Sierra 'evada. 

Yet, its hybrid nature is hardly unique. 

Several breweries in Eastern Europe and the 

Baltic area also produce porters with lager 

yeast, and even Anchor Porter was bottom fer­

mented in its earliest version . If there was any 

doubt about the beer's pedigree, the judges at 

the Great American Beer Festival removed it 

when they granted Yuengling Porter a bronze 

medal in the Porter category in 1987. 

Porter is a dark ale, somewhere between 

reddish brown and ebony in color, which has 

a roasty flavor but not the acrid, burnt char­

acter that distinguishes a stout. Porter was the 

first great beer style of the Industrial Revolu­

tion in England. The drink is supposed to have 

evolved from a mixture of pale ale, brown ale 

and stale beer called "three threads. " The 

name probably derives from the beer's popu­

larity with porters and other laborers. 

At the height of its popularity, porter pro­

ducers built enormous vessels to store their 

beer, some capable of holding 20,000 bar­

rels of beer. In 1814, one of these enormous 

vats burst at the Horse Shoe Brewery in 

London, washing away entire buildings and 

drowning eight people. 

Porter declined in the 19th century, as 

changing tastes and new malting techniques 

favored the rise of pale ales. During World 

War I, the British government limited the 

production of highly kilned malts as an 

energy conservation measure. Beer was also 

reduced in strength. By mid-century, porter 

had become extinct in the land where it orig­

inated. In Ireland, porter had long since 

evolved into stout (although Guinness pro­

duced a porter for the Northern Ireland mar­

ket until 1973). For a while, the only place 

you could enjoy a glass of porter was half a 

world away in the coal-mining regions of 

eastern Pennsylvania. There , Yuengling 

shared the slim market for dark beer with 

Stegmaier Porter, a brand still brewed by the 

Lion Brewery in Wilkes-Barre, PA. 

Allen and Yuengling 
Pottsville is located in mountainous 

Schuylkill County in southeastern Pennsyl­

vania. For better or worse, the area's fortunes 

have been hitched to the mining industry. 

According to legend , a wayfarer named 

Necho Allen in 1790 discovered the rich vein 

PHOTOS AND LABELS 
COURTESY OF YUENGLING 



CuI t C l assics /YUENGLING 
I 

of hard coal that runs through the region. 

Nter hunting bear on nea rby Broad Moun­

tain , Allen fell asleep by his campfire. He 

was surprised to find the ground ablaze the 

next morning as a result of the flames ignit­

ing an outcropping of anthracite. Allen erect­

ed a crude log cabin, which served as a tav­

ern. He tended an orchard of hawthorne 

trees, whose fruit could be fermented into a 

bitter wine to satisfy his guests. 

Pottsville was growing, however. The 

Schuylkill Canal , completed in 1825, stimu­

lated trade between the coal fields and 

Philadelphia. In 1824, Pottsville was a village 

with five scattered dwellings; by 1840, the pop­

ulation had soared to over 4,000. Clearly, there 

was a need for a more sophisticated form of 

hospitality than Necho Allen could supply. 

That's where David G. Yuengling came 

in. The 22-year-old immigrant from 

Wlirtemberg, Germany, arrived in America 

in 1827, intending to exploit the skills he 

had picked up as an apprentice brewer. He 

visited Lancaster and Reading first but, evi­

dently finding too much competition , he 

moved to Pottsville in 1829. His operation, 

originally called the Eagle Brewery, was 

located where Pottsville ' s city hall now 

stands. After the brewery burned down in 

1831 , Yuengling relocated to Mahantango 

Street, on the slope of Sharp Mountain. The 

new site provided spring water for brewing 

and allowed Yuengling to dig tunnels into 

the hillside for use as fermentation cellars. 

Unfortunately, there was no way the brew­

e ry patriarch could foresee the hardships 

that modern truckers would face trying to 

navigate the steep and narrow side streets. 

Yuengling produced 600 barrels his first 

year. By the end of the century, output would 

increase to 65 ,000 barrels. Besides porter and 

lager, Yuengling marketed a variety of long­

gone brands, including Brown Stout, Brilliant 

Ale and Extra Wiener Beer. Originally, beer 

was packaged only in barrels and half-bar­

rels; bottling was done by independent com­

panies who purchased bulk quantities of beer 

and transferred it to glass containers with 

porcelain stoppers. Yuengling didn ' t do its 

own bottling until 1895. 

Four years before his death in 1877, 
David Yuengling brought his son Frederick 

into the famil y business as a full partner. 

Frederick died in 1899 before he could pur-

chase the company outright. However, 

Frederick's son Frank managed to borrow 

the $500,000 he needed to make the brew­

ery his own. Along the way, several other 

members of the family established branch 

breweries in New York City, Saratoga, l\TY, 

Richmond, VA, and Trail , British Columbia. 

None of these survived Prohibition. 

The Molly Maguires 
Anthracite mining and ancillary indus­

tries brought a tremendous amount of 

wealth to the area , but it didn ' t trickle 

down evenly. On one side of the proverbial 

tracks were rich businessmen of English , 

Welsh and Protestant German stock; on 

the other side were poor immigrants from 

Ireland, Italy, Poland, Lithuania and almost 

every other nation in Europe. Violence 

occasionally erupted, as exploited miners 

sought to unionize and present their griev­

ances. Between 1862 and 1875, an alleged 

terrorist organization called the Molly 

Maguires was accused of 16 killings in the 

coal fields. In 1969, Paramount Studios 

released a film version of the Molly 

Maguires starri ng Richard Harris and Sean 

Connery. In the taproom of the Yuengling 

brewery is a letter from the brewery presi­

dent to Paramount, granting the moviemak­

ers the right to use Yuengling parapherna­

lia in their film. 

Whether the Mollies were truly guilty 

or were framed by anti -Union eleme nts is 

still hotly debated. The group's supposed 

ringleader , John "Black Jack" Kehoe , was 

exonerated by the state of Pennsylvania in 

1979- 101 years after he was hanged for 

murder. His descendants still operate a bar 

called Wayne 's Tavern in Girardville, PA. 

Of course, they serve the local beer. 

Frank Yuengling oversaw the brewery for 

64 years, becoming quite prosperous. His 

investments ran the gamut from banks to 

gold mines to Broadway productions, not to 

mention numerous bars and hotels in 

Schuylkill County (before Prohibition there 

were no laws outlawing tied houses). 

When the 18th Amendment took effect, 

Frank was unscathed financially. He's said 

to have shrugged, folded up his newspaper 
and calmly predicted , "This will last 10 

years, at the most , and we ' ll be making beer 

again ." The brewery continued to operate 
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duri ng the dry years, 

producing several 

near beers, includ­

ing Yuengling 

Por-Tor, a non­

intoxicating ver­

sion of their 

porter. Frank 

Yuengling also 

esta blished an ice 

cream business that 

lasted into the mid-80s. 

Mer Repeal, Yuengling sent a truckload 

of its just-released Winner Beer to Wash ­

ington, DC, as a thank-you gift to President 

Franklin Roosevelt. Another famous imbiber 

of Yuengling's beers was novelist John 

O'Hara, author of Pal joey, Butterfield Eight, 

and a series of stories set in the fictitious town 

of Gibbsville (a thinly disguised Pottsville). 

O'Hara, in his youth, inhabited a house built 

by the Yuengling family that stood about a 

block away from the brewery. O'Hara took 

up drinking at an early age, and during his 

boyhood spent hours searching for a mythi­

cal tunnel that connected the basement of his 

home with the brewery's aging cellars. 

As a city of 25 ,000 in the 1920s, 

Pottsville briefly fielded its own franchise in 

the fledgling National Football League. The 

Pottsville Maroons actually won a champi­

onship , but were disqualified for using an 

ineligible player. 

After that it was downhill , as the Great 

Depression and decreased demand for coal 

knocked the stuffing out of the region ' s 

economy. Yuengling, fo r the next 50 years 

or so, would be squeezed hard by a declin­

ing customer base and the relentless preda­

tions of the large national brewers. By 1950, 

the facilities were becoming dangerously 

antiquated. The brewery relied on an obso­

lete DC generator for its power, and 

employed a steam-drive n ammonia com­

pressor for refrigeration . Fermentation took 

place in open wooden vessels. There was no 

palletizer; workers had to stack cases by 

hand. "The old copper kettle was ready to 

fall apart," recalls former brewmaster N. Ray 

Norbert. "It had been put in before 1900." 

It was to the credit of the Yuengling fam ­

ily that whatever profits they could scrounge 

were diverted to modernizing the brewery, 

piece by piece. This (continued on page 70) 
53 



54 

HOMEBREW CONNECTION 
THESE FINE RETAIL SHOPS ACROSS NORTH AMERICA OFFER HOMEBREWING INGREDIENTS AND SUPPLIES. PLAN TO VISIT THEM WHEN YOU ARE IN THE AREA. 

ALABAMA 
Home Wine & Beer Makers 
2520 Old Shell Rd. 
Mobile, AL 36607 
(334) 4 78-9387 

ARIZONA 
GunnBrew Supply Co. 
16627 N. Cave Creek Rd. 
Phoenix, AZ 85032 
(602) 788-8811; 
gunnbre\v@treknet.net; 
www.gunnbrew.com 

CALIFORNIA 
Brewer's Rendezvous 
111 16 Downey Ave. 
Downey, CA 90241 
(562) 923-6292; 
FAX (562) 923-7262; 
bob@bobbrews.com; 
W\Vw.bobbre\vs.com 

Beer, Beer & More Beer 
PO Box 4538 
Walnut Creek, CA 94596 
(510) 939-BEER; (800) 600-0033; 
beerx3@ix.netcom.com; 
www.morebeer.com 

Beer + Brew Gear 
218 East Grand 
Escondido, CA 92025 
(760) 74 1-BREW (2739); 
\V\Vw.beer-brewgear.com 

The Beverage People 
840 Piner Rd. #14 
Santa Rosa, CA 95403 
(707) 544-2520; (800) 544-1867; 
beverage people I @hotmail.com; 
www.metro.net/jobybp 

Brew It Up! 
B-0-P & Homebrew 
1411 W . Covell Blvd. , # 102 
Davis, CA 95616 
(530) 756-6850; 
FAX (530) 756-6895; 
bre\vitup@davis.com; 
www.brewitup.com 

Doc's Cellar 
855 Capitolio Way, Suite #2 
San Luis Obispo, CA 93401 
(805) 78 1-9974; 
(800) 286-1950; 
docscellar@thegrid.net 

HopTech Homebrewing Supplies 
6398 Dougherty Rd Ste 18 
Dublin, CA 94568 
(800) DRY-HOPS (379-4677); 
(925) 875-0246; 
FAX (925) 875-0248 
info@hoptech.com; 
www.hoptech.com 

Portable Potables 
1011 A-41st Ave. 
Santa Cruz, CA 95062 
(408) 476-5444 

Ruud-Rick 's Homebrew Supply 
7273 Murray Dr. #17 
Stockton, CA 95210 
(209) 957-4549; 
ruudrick@aol.com 

Seven Bridges Cooperative 
Organic Brew Supply 
419 May Ave. 
Santa Cruz, CA 95060 
(800) 768-4409; FAX (831) 466-9844; 
7bridges@breworganic.com; 
·www.bre,vorganic.com 

Stein Fillers 
4160 Norse Way 
Long Beach, CA 90808 
(562) 425-0588 
bre\v@steinfillers.com 
W\\1\v.steinfillers.com 

COLORADO 
Beer at Home 
315 7 S. Broadway 
Englewood, CO 80110 
(303) 789-3676; (800) 789-3677; 
FAX (303) 781 -2388; 
beer@boulder.earthnet.net; 
\V\\1\V.beerathome.com/-beer 

The Brew Hut 
15108 East Hampden Ave. 
Aurora , CO 80014 
(303) 752-9336; (800) 730-9336; 
\\1\VW.thebrewhut .com 

The Homebrew Hut 
555 I Hwy. 287 
Broomfield, CO 80020 
(303) 460-1776 
beenvine@earthnet.net 
\V\VW.earthnet.netlthehomebre\vhut 

Liquor Mart Inc. 
1750 15th St. 
Boulder, CO 80302 
(303) 449-3374; (800) 597-4440 

CONNECTICUT 
Great American Home Brew 
Supplies at Geremia Gardens 
1720 West St. (RT 229) 
Southington, CT 06489 
(860) 620-0332; (800) 94-UBREW 

Wine and Beer Art 
(of Smith-Tompkins) 
1501 E. Main St. , Route 202 
Torrington, CT 06790 
(860) 489-4560 

FLORIDA 
Brew Shack 
4025 W. Waters Ave. 
(\ Vaterside Plaza) 
Tampa, H 33614 
(813) 889-9495; (800) 646-BREW; 
FAX (813) 889- 7677; 
\V\\1\v.wp.com/brewshack 

Heart 's Hom e Beer 
and Wine Making Supply 
5824 North Orange Blossom Trail 
Orlando, FL 328 10 
(800) 392-8322; (407) 298-4103; 
FAX (407) 298-41 09; 
W\V\V.Heartshomebre\v.com 

Sunset Suds, Inc. 
PO Box 462 
Valparaiso, FL 32580-0462 
(800) 786-4184; SunsetSuds@aol.com; 
\VW\v.members.aol.com/SunsetSuds/ 

Index.htm 

GEORGIA 
W ine Craft of A tlanta 
5920 Roswell Rd. 
Parkside Shopping Center 
Atlanta, GA 30328 
(404) 252-5606 

HAWAII 
Oahu Homebrew & 
Winemak ing Supply 
856 Ilaniwai St. # 103 
Honolulu, HI 96813 
(808) 596-BRE\V; 
scheitlins@compuserve.com 

ILLINIOS 
Bev Art Homebrew 
& Mead Making Supply 
10033 S. Western Ave. 
Chicago, IL 60643 
(773) 233-7579; FAX (773) BEER579; 
bevart@ameritech.net 

The Brewer's Coop 
30W114 Butterfield Rd. 
Warrenville, I L 60555 
(630) 393-BEER; 
FAX (630) 393-2323; 
\V\V\v.TheBre\versCoop.com 

Chicago/and Winemakers Inc. 
689 W. North Ave. 
Elmhurst, IL 60126-21 32 
(630) 834-0507; 
(800) 226-BREW; 
cwinemaker@aol.com 

Crystal Lake Health 
Food Store 
25 E. Crystal Lake Ave. 
Crystal Lake, IL 6001 4 
(815) 459-7942 
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Home Brew Shop 
1434 E. Main St. 
St. Charles, IL 60174 
(630) 377-1338 

INDIANA 
Beer & W ine by U 
1456 N. Green River Rd. 
Evansville, IN 47715 
(81 2) 4 71 -4352; 
(800) 845-1572 

Great Fermentations 
of Indiana 
I 712 East 86th St. 
In the orthview Mall 
Indianapolis, IN 46240-2360 
(31 7) 848-6218; 
(888) HME-BREW (463-2739) 

S ilver Creek Brewing Supplies 
435 E. Utica St. 
Sellersburg, I 4 71 72 
(812) 248-6453 
FAX (812) 248-2329 

IOWA 
Heartland Homebrew Supp ly 
7509 Douglas Ave., Ste 19 
Urbandale, IA 50322 
(51 5) 252-0979; 
HeartlandHBS@msn.com 

KANSAS 
Bacchus & Barleycorn Ltd. 
6633 Nieman Rd. 
Shawnee, KS 66203 
(913) 962-2501 ; 
FAX (913) 962-0008; 
\\1\V\v.bacchus-barleycorn.com 

KENTUCKY 
New Earth Homebrewing 
& Hydroponics 
9810 Taylorsville Rd. 
Louisv ille, KY 40299 
(502) 261 -0005 ; 
(800) 462-595 3; 
ne\vearth@newearth.com; 
\V\\1\V.the-coop.com/newearth/ 

Winemakers S upply 
& Pipe Shop 
94 77 Westport Rd. 
Louisville , KY 40241 
(502) 425- 1692 
\V\V\V.\Vine-beer-makerssupply .com 



MARYLAND 
Four Corners Liquors and 
Homebrew Supply House 
3439 Sweet Air Rd. 
Phoenix, MD 21131 
(410) 666-7320; 
FAX (410) 666-3718; 
4corners@homebrewsupply .com; 
WW\v.homebre\vsupply.com 

The Fly ing Barrel (BOP) 
103 South Carroll St. 
Frederick, MD 21701 
(30 I) 663-4491; 
FAX (301) 663-6195; 
mfrank2923@aol .com; 
www.flyingbarrel.com 

MASSACHUSETTS 
Beer and W ine Hobby 
!SST New Boston St. 
Woburn , MA 01801 
(781) 933-8818; 
(800) 523-5423; 
shop@beer-wine.com; 
www.beer-wine.com 

The Modern Brewer Co. 
2304 Massachusetts Ave. 
Cambridge, MA 02140 
(617) 498-0400; 
FAX (617) 498-0444; 
info@modernbre\ver.com; 
W\V\v.modernbre\ver.com 

N FG Hom ebrew Supplies 
72 Summer St. 
Leominster, MA 01453 
(978) 840-1 955; 

Strange Brew Beer & 
W inemaking Supplies 
197 Main St. 
Marlboro, MA 01752 
(508) 460-5050; 
(877) 460-5050; 
stbrew@tiac.net 

MICHIGAN 
Brew-it Yourself Center 
13262 Northline Rd. 
Southgate, MI 48195 
(734) 284-9529; 
brewyourself@earthl ink.net 
\V\V\v.bre\vityourself.com 

Th e Hom ebrew Shop 
At M usic Express 
5049 \<Vest Main 
Kalamazoo, MI 49009 
(6 16) 342-1239 

Things Beer "Home of the 
Fermentation S tation" 
100 E. Grand River 
Williamston, MI 48895 
(51 7) 655-6701; (800) 765-9435; 
FAX (517) 655-3565; 
thingsbeer@voyager.net; 
\V\Vw.thingsbeer.com 

W ine Barrel Plus 
30303 Plymouth Rd. 
Livonia, MI 48150 
(734) 522-9463; Fax (734) 522-3764; 
mark©\vinebarrel .com; 
\V\V\V.\vinebarrel.com 

MINNESOTA 
Th e Home Brewery! 
Hanson's Hobby 
Hom ebrewing Inc. 
211 Oak Street SE 
Minneapolis, MN 55414 
(612) 379-3115 
FAX (612) 379-3121 
mhanson@winternet.com 

Lake S uperior Brewing Co. 
600 E. Superior St. 
Duluth, M 1 55802 
(218) 720-349 1; (800) 720-0013; 
FAX (218) 720-6459; 
lsbrew@cpinternet.com; 
\V\V\v.cpinternet.com/-lsbre\v 

M idwest Hom ebrew S upplies 
4528 Excelsior Blvd. 
St. Louis Park, MN 55416 
(612) 925-9854; (888) 449-2739; 
FAX (612) 925-9867; 
dave@midwestsupplies.com; 
\V\Vw.mid\vestsupplies.com 

Von Klopp Brew Shop 
Highway 52, Box 386 
Pine Island, MN 55963-0386 
(800) 596-2739; FAX (800) 320-5432; 
vonklopp@means.net; 
W\Vw.hps.com/vonklopp 

W indRiver Brewing Co. Inc. 
7212 Washington Ave. S. 
Eden Prairie, M 55344 
(612) 942-0589; (800) 266-HOPS; 
FAX (612) 942-0635; 
windrvr@bitstream.net; 
\V\V\V.\vindriverbrew.com 

MISSOURI 
Home Brew Supply LLC 
3508 S. 22nd St. 
St. joseph, MO 64503 
(816) 233-9688; (800) 285-4695; 
info@thehomebrewstore.com; 
\V\V\v.thehomebrewstore.com 

St. Louis W ine & Beermaking 
25 1 Lamp & Lantern Village 
St. Louis, MO 63017 
(314) 230-8277; FAX (314) 527-5413; 
(888) 622-WI E; 
w\vw.wineandbeermaking.com 

NEVADA 
Beer & Brew Gear (formerly 
known as M r. Radz Hom ebrew 
Supply Shop) 
4972 S. Maryland Pkwy. #4 
Las Vegas. 891 I 9 
(702) 736-8504; 
Outside NV (800) 465-4723; 
FAX (702) 736-7942; 
mrradzhb@aol.com 

NEW HAMPSHIRE 
Hops & Dreams 
PO Box 9 14 
Atkinson, H 03811 
(888) BREW-BY-U; 
\V\V\v.hopsanddreams.com 

Red, W hite & Brew 
865 Second St., Mallard Pond Plaza 
Manchester, NH 03102 
(603) 647-ALES; 
FAX (603) 669-BEER; 
NHBeerGod@aol.com 
\V\V\v.redwhiteandbre\v.com 

NEW JERSEY 
Hop & Vine 
11 DeHart St. 
Morristown, Nj 07960 
(973) 993-3191; FAX (973) 993-3193; 
(800) 414-BREW; 
\V\V\v.hopandvine.com 

Perrines Farm-Homebrewing 
and W inemak ing Supplies 
610 Little York-Mt. Pleasant Rd. 
(Route 631) 
Milford, Nj 08848 
(908) 996-4001; FAX (908) 996-6468; 
katydid@sprintmail .com 

Princeton Homebrew 
148 Witherspoon St. 
Princeton, j 08542 
(609) 252-1 800; 
FAX (609) 252-1800; 
schd@pluto.njcc.com 

NEW YORK 
At Home W arehouse Distributors 
10686 Main St. 
Clarence, !Y 14031 
(800) 210-8585 (Mail Order/Retail); 
(716) 685-2306; FAX (716) 681-0284; 
ahwd@ahwd.com; 
IV\V\V.ahwd.com 

The Brew S hop @Cornell 's 
310 White Plains Rd. 
Eastchester, NY 10707 
(800) 961 -BREW; 
FAX (914) 961 -8443; 
brewshop@cornells.com; 
\V\V\V.cornells.com 

Brewers Den 
75 Smithtown Rd. 
Smithtown , NY 11787 
(516) 979-3438; (800) 499-BREW; 
www.brewersden.com 

T he Brews Brothers at KEDCO­
Beer & W ine S upply Store 
564 Smith St. 
Farmingdale, L.I. , NY 11735-1168 
(5 16) 454-7800; (800) 654-9988 
(outside N .Y.only ); 
FAX (516) 454-4876 
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D.P. Homebrew Supply 
1998 E. Main St. , Route 6 
PO Box 625 
Mohegan Lake, l\TY I 054 7 
(9 I 4) 528-6219 

E.]. W ren Homebrewer In c. 
Ponderosa Plaza (behind Heids) 
off Old Liverpool Rd. 
Liverpool , fY 13088 
(3 15) 457-2282; 
(800) 724-6875 (free catalog) 

Hom ebrew & Grow-East Coast 
Hydroponics Inc. 
439 Castleton Ave. 
Staten Island, fY I 030 I 
(718) 727-9300; 
FAX(718) 727-9313 

Homebrew & Grow-Eas t Coast 
Hydroponics Inc. 
146-49 H orace Harding 
Expressway 
"Service Road of L.!.E" 
Flushing, NY 11367 
(718) 762-8880 

New York Homebrew, Inc. 
33 E. j ericho Turnpike 
Mineola, NY 11501 
(800) YOO-BREW; 
(516)294-1 164; 
FAX (5 16) 294-1872 ; 
\V\·V\v.yoobre\v@aol .com 

Niagara Tradition Hom ebrew 
1296 Sheridan Drive 
Buffalo, !Y 1421 7 
(716) 877-8767; 
(800) 283-4418; 
FAX (716) 877-6274; 
ntbrew@localnet.com; 
\V\·V\V.nthomebrew .com 

NORTH CAROLINA 
Alternative Beverage 
114-0 Freeland Lane 
Charlotte, NC 2821 7 
(704) 527-2337; 
(800) 365-BREW; 
altbev@e-bre\v.com; 
\V\V\V.e-brew.com 

Hom ebrew Adventures 
1109-A Central Avenue 
Charlotte, NC 28204 
(704) 342-3400; (888) 785-7766; 
FAX (704) 342-3401 
W\V\v.homebrewadventures.com 

OHIO 
The Grape and Granary 
1035 Evans Ave. 
Akron, OH 44305 
(330) 633-7223; (800) 695-9870; 
\VW\v.grapeandgranary.com 

]C Hom ebrewing Co. 
8306 State Route 43 
East Springfield, OH 43925 
(740) 543-4200; (800) 899-51 80; 
jcbrew@ I st. net; 
\V\V\v.jchomebre\v.com 
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JW Dover Beer and 
Wine Makers Supplies 
24945 Detroit Rd. 
Westlake, OH 44 145 
(440) 871 -0700; 
FAX (440) 871 -0701; 
jwdover@aol.com; 
\\~\1\v.ad-net.com/adn I 3/jwdover.htm 

Portage Hills Vineyards 
1420 Martin Rd. 
Suffield, OH 44260 
(800) 418-6493; 
portage@ix.netcom.com; 
''~'~v.portageh il ls .com/portage 

Shreve Home Brewing and 
Wine Making Supply 
299 j ones St. 
PO Box I 7 
Shreve, OH 44676 
(330) 567-2 I 49 (free catalog); 
(877) 567-2 I 49; 
bkr@valkyrie.net; 
\\~\1\v . shrevebre\ving.com/ 

PENNSYLVANIA 
Home Sweet Hom ebrew 
2008 Sansom St. 
Philadelphia, PA 19103 
(21 5) 569-9469; 
FAX (215) 569-4633; 
homs\veet@voicenet.com 

Keystone Hom ebrew Supply 
779 Bethlehem Pike 
Montgomeryville, PA 18936 
(215) 855-0100; 
FAX (21 5) 855-4567; 
keystonehb@juno.com 

Mr. Steve's Homebrew Supplies 
4342 . George St. 
Manchester, PA 17345 
(717) 266-5954; 
(800) 81 5-9599; 
FAX (717) 266-1566; 
brewmutt@aol.com; 
W\V\v.home I.gte.netlmrsteves/ 

The Wine & Beer Barrel 
The Olde Ridge Village Shoppes 
Chadds Ford, PA 19317 
(610) 558-2337 (BEER); 
FAX (610) 358-3752; 
cmc33 75@aol.com 

SOUTH CAROLINA 
Happy Dog Brewing Supplies 
40 I West Coleman Blvd. 
Mt. Pleasant, SC 29464 
(843) 971 -0805; wilk@nations.net; 
W\V\V.catalog.com!happydog 

TENNESSEE 
New Earth Homebrewing 
& Hydroponics 
139 Northcreek Blvd. 
Metro Nashville, T ' 37072 
(6 I 5 ) 859-5330; 
(800) 982-4 769; 
ne\vearth@ne\vearth.com; 
\V\\1\V.the-coop.com/ne\vearth/ 

TEXAS 
Brew Masters 
426 Butternut 
Ab ilene, TX 79602 
(9 I 5) 677- 1233; 
FAX (915) 690-1205; 
prisg@camalott.com; 
\\~Vw.texasbrew.com 

The Home Brew Shop 
900 E. Copeland Rd., #120 
Arlington, TX 760 1 I 
(817) 792-3940; 
FAX (817) 277-8374; 
\\1\\~v. Bre\v-Shop.com 

Hom ebrew Supply of Dallas 
777 South Central Expwy. , Ste 2G 
Richardson, TX 75080 
(972) 234-5922; 
FAX (972) 234-5922; 
jmorgan@primaview.com; 
\V\Vw.homebrews.com 

Homebrew Headquarters 
300 N . Coit, Suite 1335 
Richardson, TX 75080 
(972) 234-4411; 
(800) 966-4144; 
\V\V\v.homebre\vhq.com 

St. Patrick 's of Texas 
Brewers Supply 
1828 Fleischer Dr. 
Austin, TX 78728 
(512) 989-972 7; (800) 448-4224; 
FAX (512) 989-8982; 
stpats@bga.com; \\~vw.stpats.com 

St. Patrick 's at Waterloo 
40 I -A Guadalupe St. 
Austin, TX 78701 
Corner of 4th and Guadalupe 
(512) 499-8544; 
(800) 448-4224; 
\V\Vw.stpats.com 

The Winemaker Shop 
5356 W. Vickery Blvd. 
Fort Worth, TX 76107 
(8 I 7) 3 77-4488; 
(800) IT BREWS; 
FAX (817) 732-4327; 
bre\vsome@home.com; 
\\~V\V.\vinemakershop.com 

UTAH 
Art's Brewing Supplies 
642 South 250 West 
Salt Lake City, UT 84101 
(SO I) 533-8029; 
FAX (801) 533 -8029; 
artsbrew@uswest.net; 
\V\V\V. users. uswest.netl-artsbrew 

Th e Beer Nut Inc. 
1200 S. State 
Salt Lake City, UT 84 111 
(801) 531 -8182; 
FAX (801) 531 -8605; 
(800) 626-2 739; 
sales@beernut.com; 
www.beernut.com 

VIRGINIA 
Th e Brewmeister 
1215G George Washington 
Memorial Hwy. 
Yorktown , VA 23693 
(757) 595-HOPS; 
FAX (757) 596-1034 

Roanoke Homebrew Supply 
1902-D Memorial Ave., S.W. 
Roanoke, VA 2401 5 
Ph/FAX (540) 345-2789 

Th e W eekEnd Brewer-Home 
Brew Shop (Richmond Area) 
4205 \Vest Hundred Rd. 
Chester, VA 23831 
(804) 796-9760; 
FAX (804) 796-9561; 
\Vkendbr@erols.com; 
\V\\~V.\veekendbrewer.com 

Vintage Cellar 
1313 5. Main St. 
Blacksburg, VA 24060 
(540) 953-CORK; 
FAX (540) 552-6258 (MALT); 
(800) 672-\NINE; 
sales@vintagecellar.com; 
\\~V\v.vintagecellar.com 

WASHINGTON 
Th e Beer Essentials 
2624 S. !12th St. , #E-1 
Lakewood, WA 98444 
(253) 581 -4288; 
(800) 685-2 739; 
'"''~v.thebeeressenti a ls . com 
Request your Zymurgy readers special. 

Cascade Brewing Supplies 
224 Puyallup Ave. 
Tacoma, WA 98421 
(253) 383-8980; 
FAX (253) 383-8965; 
grea tbrew@aol.com; 
\V\V\V.members.aol .com/greatbrew/ 

home.html 

Th e Cellar Homebrew 
14411 Greenwood Ave. N. 
Seattle, WA 98133 
(206) 365- 7660; 
(800) 342-1 871; 
staff@cellar-homebrew.com; 
\\~\~v.cel lar-homebre\v .com 

Kim 's Place 
Smokey Point Plaza 
340.5 172nd St. N.E. 
Arlington, WA 98223 
(360) 658-9577; 
(888) 658-9577; 
kimsplace@tgi.net 

Larry's Brewing Supply 
7405 S. 212th St. 1!103 
Kent, \VA 98032 
(206) 872-6846; 
(800) 441 -BREW; jtrent@aa.net: 
\\~V\v.brewingmv.comllarrys; 
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WISCONSIN 
Life Tools Adventure Outfi tter 
930 \Vaube Lane 
Green Bay, WI 54304 
(920) 339-8484; 
W\\~v . Liletls.com 

CANADA 
ONTARIO 
Marcon Filters 
1428 Speers Rd. , Uni t 9 
Oakville, 0 1 L6L 5M 1 
(905) 825-884 7; FAX (905) 825-8404; 
marcon.filter@sympatico.ca; 
\\~v\v3 . sympatico. ca/marcon.fi ltersl 

To have your shop listed, please call linda 
Starck at (303) 447-0816 ext. l 09 or (888) 
822-6273ext.l09. ~ 



~~~~~~~~~~~~~INNER'SCIRCLE 
AMAHL TURCZYN 

H ere are the last recipes from the 1998 

Tational Homebrew Competition. 

Last year saw a number of stunning 

recipes , and we are all excited to see what 

this year' s NHC brings. In the next issue of 

Zymurgy we' ll see the gold-medal-winning 

recipes from the 1999 THC, which at the 

time of this writing is winding down to the 

final round of competition. 

For now, though, as winter approaches, 

let's take a look at some outstanding cold­

weather brews. Ross Kahn 's "Olde Lumpy" 

barley wine is powerful enough to take the 

chill out of the coldest night and still keep 

hop fanatics happy. Regular NHC champi­

on Terry Durant comes through again with 

a clean, chocolatey b rown porter; or for 

something even darker, try Joe Formanek's 

man y-malted "Jooky Rainy Day Stout. " 

Then, from one of the nation's homebrew­

ing capitals, Olathe , KS , comes Ed Miles' 

"Honey Do Dunkel ," a shining example of 

the dark Munich classic. And just for vari­

ety, a lighter late-Fall offering: brewing wiz­

ard George Fix' s much-revered "Pre-Pro" 

American Pilsener. When hasn 't this beer 

won in the NHC? Revel in the best of 1998 

while you still can, because the '99 final 

round recipes are coming up next! 

Every gold-medal winning recipe 

from the AHA 1998 National 

Homebrew Competition was print­

ed in the 1998 Nov /Dec Zymurgy 

(Vol. 21, No.4) "Winners Circle." 

Barley Wine ~ 

AHA 1998 NATIONAL HOMEBREW COMPETITION 

BRONZE MEDAL 
Ross Kahn, Boulder, CO 

"Olde Lumpy XXXX" 

English-Style Barley Wine 

Ingredients for 5 U .S. gal (19 L) 

15 lb pale malt (6.8 kg) 

5 lb 80 °L crystal malt (2 .3 kg) 

3 lb light dry malt extract ( 1.3 kg) 

4 oz Chinook hop pellets, 11.9% 

alpha acid (113 g) (60 min .) 

2 oz Cascade hop pellets, 6 % alpha 

acid (57 g) (10 min.) 

2 oz Willamette whole hops, 4.9% 

a lpha acid (57 g) ( 10 min.) 

Wyeast 1065 American ale yeast 

forced C02 to carbonate 

• Original specific gravity: 1.105 

• Final specific gravity: 1.020 

• Boiling time: 60 min. 

• Primary fermentation: 7 days at 

70 degrees F (21 degrees C) in 

glass 

• Secondary fermentation : 21 days 

at 70 degrees F (21 degrees C) in 

glass 

• Tertiary fermentation: 150 days at 

40 degrees F ( 4 degrees C) in 

stainless steel 

Brewer's Specifics 

Mash grains at 155 degrees F (68 

degrees C) for one hour. Add malt extract at 
sparge. 

Judges ' Comments 

"Malty sweetness is balanced with 

intense hop bitterness. Complex esters and 

alcohol. Huge beer." 
"Good fo r hop lovers. " 
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AHA 1998 NATIONAL HOMEBREW COMPETITION 

SILVER MEDAL 
Terry and Gary Durant, Westminster, CO 

"Brett's Portland Porter" 

Brown Porter 

Ingredients for 5 U .S. gal (19 L) 

10 lb pale malt (4 .5 kg) 

1.25 lb 90 °L crystal malt ( .57 kg) 

. 75 lb chocolate malt (.34 kg) 

.5 flaked barley ( .23 kg) 

oz Eroica whole hops, 13.9% 

alpha acid (28 g) (60 min.) 

oz Yakima Kent Golding whole 

hops, 5.4% alpha acid (28 g) 

(60 min) 

White Labs English ale yeast 

cup light dry malt extract 

(23 7 mL) to prime 

• Original specific gravity: 1.061 

• Final specific gravity: 1.026 

• Boiling time: 60 min . 

• Primary fermentation : 7 days at 

62 degrees F ( 1 7 degrees C) in 

glass 

• Secondary fermentation : 23 days 

at 62 degrees F ( 1 7 degrees C) in 

glass 

Brewers' Specifics 

Mash grains at 153 degrees F (6 7 

degrees C) for 60 minutes. 

Judges' Comments 
"Easy to drink! Excellent balance of fla ­

vors nice job." 

"Light , smooth-some hop, roast malt 

toward the end. Very nice, drinkable porter." 
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" Stout JO~ 

AHA 1998 NATIONAL HOMEBREW COMPETITION 

BRONZE MEDAL 

Joe Formanek, lisle, IL 
"Jooky Rainy Day Stout" 
Foreign-Style Stout 

Ingredients for 5 U .S. gal (19 L) 

4 lb pale malt ( 1.8 kg) 

4 lb Pilsener malt ( 1 .8 kg) 

2 lb Special pale malt (.9 kg) 

2 lb English roast barley (. 9 kg) 

lb aromatic malt {.45 kg) 

lb 50 °L crystal malt (.45 kg) 

lb wheat malt {.45 kg) 

lb Quaker oats (.45 kg) 

.5 Ib Munich malt (.23 kg) 

.5 lb chocolate malt ( .23 kg) 

.5 lb CaraMunich malt (.23 kg) 

.5 lb black patent malt (.23 kg) 

3 oz Northern Brewer whole hops, 

5 . 1% alpha acid {85 g) (90 min.) 

oz Golding whole hops, 6.4% 

alpha acid (28 g) {15 min.) 

Wyeast 1056 American ale yeast 

.5 cup corn sugar (118 mL) 

(to prime) 

• Original specific gravity: 1.074 

• Final specific gravity: 1.022 

• Boiling time: 90 min . 

• Primary fermentation : 8 days at 65 

degrees F ( 18 degrees C) in stain­

less steel 

• Secondary fermentation: 4 days at 

65 degrees F (18 degrees C) in 

stainless steel 

Brewer's Specifics 

Mash-in at 126 degrees F (52 degrees C) 

for 30 minutes. Raise mash temperature to 

140 degrees F (60 degrees C) and hold for 

15 minu tes . Ra ise to 150 degrees F (66 

degrees C) and hold for 90 minutes. Mash­

out a t 175 degrees F (79 degrees C) a nd 

hold for 15 minutes. 

Judges ' Comments 

"Wonderfully sweet caramel notes fol ­
lowed by dry roasted bitterness. Wonderful 

stout. Just bump up roast a bit and you ' ll be 

there. Hop rates are perfect. " 

German-Style Dark ~ 

AHA 1998 NATIONAL HOMEBREW COMPETITION 

BRONZE MEDAL 

Ed Miles, Olathe, KS 
"Honey Do Dunkel" 
Munich-Style Dunkel 

Ingredients for 5 .5 U.S . gal (20 .8 L) 

7.25 lb Pilsener malt (3 .3 kg) 

3 lb Munich malt {1.36 kg) 

.5 lb 80 °L crystal malt {.45 kg) 

oz chocolate malt {.28 g) 

1.5 oz Tettnanger pellet hops, 3.5% 

alpha acid (4 3 g) (60 min .) 

.5 oz Saaz whole hops, 5 .2 % alpha 

acid (14 g) (20 min.) 

.5 oz Saaz whole hops, 5 .2% alpha 

acid (1 4 g) (10 min.) 

vVyeast 2206 Bavarian lager yeast 

forced C02 to carbonate 

• Original specific gravity: 1.058 

• Final specific gravity: 1.012 

• Boiling time: 90 min. 

• Primary fermenta tion: 7 days at 

50 degrees F ( 10 degrees C) in 

glass 

• Secondary fermentation : 64 days 

at 3 5 degrees F (2 degrees C) in 

glass 

Brewer's Specifics 

Mash grains at 151 degrees F (66 degrees 

C) for 150 minutes. 

Judges' Comments 

"Malt is good and there is not too much 

dark grain." 

"Well made , clean. Just a little more of 

that smooth, rich malty character would 

make this a classic." 
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AHA 1998 NATIONAL HOMEBREW COMPETITION 

S/L VER MEDAL 

George Fix, Arlington, TX 
"Pre-Pro" 

American-Style Pilsener 

Ingredients for 13 .5 U .S. gal (51 L) 

20 lb pale malt (9 kg) 

4 lb flaked maize ( 1.8 kg) 

2 oz U.S. Tettnanger whole hops, 

3.2% alpha acid (57 g) {120 min. ) 

2 oz U.S. Crystal whole hops, 4.5 % 

alpha acid (57 g) (45 min .) 

.5 oz U.S. Columbus whole hops, 

12% alpha acid (1 4 g) (30 min. ) 

Wyeast 34170 lager yeast 

forced C02 to carbonate 

• Original specific gravity: 1.060 

• Final specific gravity: 1.012 

• Boiling time: 90 min. 

• Primary fermentation: 10 days at 

50 degrees F ( 10 degrees C) in 

sta inless steel 

• Secondary fermentation: 6 weeks 

at 35 degrees F (2 degrees C) in 

stainless steel 

Brewer's Specifics 

Mash -in pale malt and hold at 104 

degrees F (40 degrees C) for 30 minutes. 

Add maize, raise temperature to 140 degrees 

F (60 degrees C) and hold for 30 minu tes. 

Raise mash temperature to 158 degrees F 

(70 degrees C) and hold for 30 minutes. 

Judges' Comments 

"Excellent, refreshing beer. Commercial 

quality; very clean." 

"Clean , crisp flavor. Good malt, hop bal­

ance. OMS perfect-adds to flavor. " 

Amah I Turczyn is a 1 998 GABF Gold 

Medal-winning professional brewer and the 

former AHA Project Coordinator. ~ 



Dear Professor (from page 13) 

and lagered for I 0 weeks at 3 7 degrees F (3 

degrees C). At this point I added .5 ounce of 

Saaz hop pellets and shut the fridge door. 

The next morning I opened the fridge and, 

much to my dismay, found the airlock ooz­

ing and hissing like a mad snake. A little 

quick work and cleaning took care of the air­

lock, but it took another three weeks for the 

beer to settle down enough to bottle and keg. 

The brew was fermented out. The OG 

was 1.052. At racking time it had dropped 

to 1.014 and to 1.013 at bottling. 

I've had similar experiences with other 

varieties of hops bought from different 

sources. The common thread is that I've 

always used pelletized hops for dry-hopping. 

The good thing to say is that I haven' t 

noticed any terrible side effects except a few 

"hot" bottles when I'm not patient enough 

to wait out the new action in the fermenter 

before bottling. 

Have I introduced "baddies" to my fine 

brews? Have I incited an aerobic riot among 

the little yeasties? Or have I started some 

other nasty something or other? Help!! 

Just another ABNORMAL Brewer, 

Tony McCauley 

Broomfield, MI 

Deat· Tony, 
Hold on j ust a minute there while I 

scratch my head. 
(scratch, scratch, scratch, (idea}) 
H mm, yott got your primary pretty durn 

cold. I'd guess that it's holding a lot of car­
bon dioxide. Introducing hop peffets or any 
other bubble-generating matter would serve 
as a dandy way for carbon dioxide to escape. 
That's my guess. Seeing that yottr fmnent 
only went down one additional point of spe­
cific gt·avity it doesn't seem that you've intro­
duced excessive contamination. N ext time I'd 
just t·ecommend leaving some head space in 
your secondary for those foamers making their 
way out to the world. 

Escaped, 
The Professor, Hb.D. 

Secondhand Fridge 
Dear Professor Surfeit, 

Last spring I purchased a secondhand 

refrigerator for the purposes of summer 

brewing and/or lagering. Nter spending the 

better part of a day getting it through my 

basement door, I discovered that , at its low­

est setting, the temperature would not get 

above 40 degrees F (4 degrees C). This is 

obviously too low for ales, and still a bit low 

for primary lager fermentation. 

I seem to recall reading somewhere about 

a thermostat one can add to a refrigerator to 

allow for higher temperature. As it is, I have 

been using an electric timer, one designed for 

house lights, to create an on-off cycle of 12-

hour units. Is this bad for my brew? I should 

think that there is a lot of thermal layering in 

my carboy. Will it affect the final product? My 

beer has been better than in the past when I 

had to ferment at 80 degrees F (27 degrees C), 

but I think it could be better. Any ideas? 

PS: I don 't know if this is common prac­

tice, but I have found that when I soak my 

bottles in sanitizer they empty much faster 

if they are given a good spin . This creates a 

whirlpool inside the bottle and allows air to 

displace the liquid much faster. 

Thanks for your help. 

Matt Diggs III 

Dayton , OH 

Dear Matt, 
Simplify your life and improve your beer. 

Invest abottt $30 for a thermostaticaffy con­
troffed on/off switch that fiteraffy turns your 
refriget·ator on and off by cutting the power 
supply when it reaches your temperature set­
ting. Disconnect yout-jridge's thermostat so 
it is always on as long as the power is on. It's 
easy and effective. There are many advertised 
in Z ymurgy and I'm sure your focal home­
brew shop wiff be able to guide you as weff. 

Yeah. How about that spin. Be careful, 
though, if you get it spinning the wrong way, 
weff, yott' If end up in a vortex yourself 

Spun out, 
The Professor, Hb.D. 

Fear of Lagers 
Dear Professor Surfeit, 

I am trying really hard to relax and not 
worry and I have certainly had many home­

brews however anxiety has taken hold. I 

write to you because my various home brew 
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GRAPE AND 
GRANARY 

+ 150 Malt Extracts 
+ 40+ Malted Grains 

+ 30 Hop Varieties 

+ 35 Yeast Strains 

+Bulk Pricing 

+ Free Grain Crushing 
+ Same Day Shipping 
+ Kegging Systems 

3, 5, 10 gal. Soda Kegs 

The Grape 
and Granary 

1035 Evans Ave. 
Akron, Ohio 44305 

Free Catalog 800-695·9870 
Fax 330-633-6794 

http://www.grapeandgranruy.com 

It's the Beer Talking (from page 5) 

Upcoming in November/ 
December Zymurgy 

The 1999 National Homebrew Competi­

tion gold medal recipes will appear in the 

Winners Circle section of the November/ 

December Zymurgy. These are the best 

homebrew recipes in the country over the 

past year, so be sure to check it out. 

Zymurgy on the Web 
Our page count in Zymurgy is based on 

how much advertising we generate. We have 

budgeted for an additional t\¥0 articles to be 

written and put on the Web. They would 

be too costly to print, but they are compar­

atively inexpensive to produce for the web. 

To give you more for your membership dol­

lars, ·we will be putting up articles in Zymur­
gy on the \Neb area of the members only 

section of www.beertown.org. 

We are planning articles that have a 

more technical or controversial slant. 

Homebrewer and homebrew shop owner 

Paul Gatza is the director of the AHA. ~ 
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suppliers just don ' t have answers for me 

and I thought you might! 

My ales are working fine but my lagers­

much worrying. I brew with liquid yeast 

(Wyeast) . I primary in a glass carboy. After 

very successful primary (much activity and 

kraeusen) when only two or so blubs per 

minute come through the lock I rack with 

great care to a secondary fermenter. Then 

nothing. I know it can ' t be done as it was 

still visibly fizzing in primary. SG is still only 

hal f way down and it's only been a week. 

This happened two times now (egads, 10 

gallons.) Am I leaving all the yeast behind 

with the sediment? I don't see you men­

tion that in your book, but is it possible? The 

first time this happened I had to jump start 

everything with amylase and nutrients. 

As I said, my ales carry on nicely in sec­

ondary, this is only a problem with my 

lagers. (Not really lagers, as I am brewing at 

room temperature to make a steam beer.) If 
you could respond I would be very grateful. 

With unfortunate anxiety, 

David Savage 

E. Falmouth, MA 

Dear David, 
Don·t worry. Your fermentation sounds 

quite norma!. Quite frequently fermentation 
wit! appear to have tota!!y stopped after 
racking. But don't forget there's a lot of dis­
solved carbon dioxide in your primary fer­
mentation that hasn't been disturbed. Until 
you siphoned it. Then whammo- a!! that 
dissolved carbon dioxide that is slowly releas­
ing itself and stirring up yeast has evolved 
out during siphoning. Y our secondary is 
quiet. The beer has less dissolved carbon diox­
ide and everything seems sti!!, except your 
worrying mind- until now. Relax. Don't 
worry. Have a homebrew. 

Evolving gas. 
The Professor. Hb. D. 

Ignorant on a Higher Level 
Dear Professor Surfeit, 

I changed my procedure for chilling wort 

in an attempt to enhance trub removal. On 

the three batches of lager beer brewed using 

the new procedures, I did something kind of 

weird that I haven't ever heard of or read 

about before. The problem is that now I am 

even more ignorant and confused as to the 

proper procedure of wort oxygenation at the 

yeast pitch . (On the plus side, I now feel that 

I am ignorant and confused on a higher level.) 

Some explanation of my new brew pro­

cedure is in order. I took my old immersion­

type wort chiller and fashioned two garden 

hose type counterflow wort chillers out of it. 

I run cold tap water through the first and cir­

cu late ice water through the second. 

On brew day I always let the boiled wort 

sit in my covered brewpot for 30 minutes in 

order to settle the hops and the hot break 

trub. Then the wort gravity flows through the 

screened spigot in the bottom of the brewpot 

through both wort chillers and into a trub 

removal carboy. The wort enters the chillers 

at 200 degrees F (93 degrees C) and exits into 

the carboy 30 seconds later at 38 degrees F 

(3 degrees C). This shock chill makes for an 

impressive cold break. The snowy trub set­

tles slowly out of suspension, leaving behind 

wort that is clear and brilliantly black. 

I'm not to the weird part yet. 

I ferment in a stainless-steel soda keg. I 

cut the dip tube an inch short so I can use 

carbon dioxide to rack the beer into a sec­

ondary fermenter without oxygenating the 

brew or disturbing the yeast cake. 

When I brewed the first batch I step cul­

tured up to three quarts of sterile starter 

(Wyeast #2206) like usual. I pitched the 

yeast at 50 degrees F (I 0 degrees C) and 

force oxygenated the wort at IS pounds 

pressure. A normal lag time of eight hours 

resulted a blow-off started in 48 hours. 

This is the weird part. On the second 

batch I planned to start another yeast cul­

ture like always, but then I got another idea. 

Since the first batch needed to be racked 

into a secondary fermenter anyway, I decid­

ed to rack the second batch right on top of 

its yeast cake without ever even opening the 

primary fermenter keg. 

So I used carbon dioxide to rack the first 

batch into a secondary fermenter. Then I 

purged the keg with bottled oxygen, and 

gravity racked the brilliantl y clear wort 

through the dip tube of the unopened fer ­

menter right on top of the yeast cake at 50 

degrees F ( 10 degrees C). (The key to this is 

really effective trub remova l. Vvithout it I 

don't think it would ever work.) 

ZYMURGY SEPTEMBER / OCTOBER 1999 

But that's when I got stuck. I know a 

freshly pitched wort needs to be thoroughly 

oxygenated in order for the yeast to repro­

duce, but what about in this situation where 

there is already enough yeast? Should I oxy­

genate or not? Does the yeast require oxy­

gen for reasons other than reproduction at 

the pitch? I decided to compromise and 

force oxygenated conservatively at five 

pounds pressure , swirling the keg thor­

oughly to rouse the yeast. 

Fermentation started immediately. The 

blowoff tube goes from the gas fitting on the 

fermenter into a glass jug half filled with ster­

ile water, and a big bubble a second start­

ed right away. In 12 hours full blowoff was 

making the water/beer mixture in the jug 

look like it was in a hard boil. Primarily, fer­

mentation at 48 degrees F (9 degrees C) was 

over in a few days. 

I just finished racking the third batch into 

a secondary fermenter and opened my pri­

mary fermenter for the first time in 30 days. 

The yeast cake was only a little larger than 

that of a single batch ferment. It was rich 

and thickly textured and smelled clean and 

wonderfully pleasant. There was some scum 

on the top of the keg, but no more than I 

used to get with a single batch of ferment 

before I started trub removal. 

As all three batches are still lagering, I 

am not yet able to judge the results. 

I am aware that overpitching can cause 

flavor problems, but I am really intrigued by 

this method. I think as long as I keep the 

yeast cake well -fed with fresh batches of 

wort in order to prevent self-feeding, this 

should work. Unless your advice or the taste 

of the beer in question causes me to change 

my mind, next winter I plan to run consec­

utive batches through the unopened fer­

menter from 'ovember through March . 

I would greatly appreciate any input on 

wort oxygenation at the yeast pitch under 

these unique circumstances, and any prob­

lems that you see with this method. 

Sincerely, 

joe Newcomer 

Las Cruces, NM 

Hey j oe. 

Where yoN going with that homebrew in 
your hand? 



Hey, I think if the beer tastes great keep 
on brewing the way you're doing. Y es, one 
can overpitch and the results are variable 
depending on the strain of yeast used, the cir­
cmnstances and "other." Overpitching can 
result in off-flavors to one person and desir­
able characters to another. So it is subjective 
to a certain point. 

What you have happening is that yeast 
will only multiply to achieve a certain pop­
ulation density (about 50 million cells per 
mL) after that they know enough to mt the 
screwing m·ound, so to speak. So you intro­
duced some oxygen. That's good. Do that. 
Became you never know yom· yeast viability 
at the end of fermentation . If there was 
enough yeast to begin with and it was ready 
to toot into fermentation then the yeast may 
have used some of your introduced oxygen. 
What happened to the unused part? \Veil, it 
probably got scmbbed right ottt with the car·­
bon dioxide bubbles it created when it fer­
mented. eedies to pins I think yott got a good 
thing going. Y ou want to improve and 
finesse, then figure out a way to reduce the sed­
iment to about 314 mp of yeast paste and 
that's about optimal for a five- to seven-gal­
ion batch. Yes, keep oxygenating and keep it 
dean. Good brew is weeks away. 

Yagottagoodthinggoing, 
The Professor, Hb.D. 

Sneaky German Hops 
Dear Professor Surfeit, 

While I was in Germany with the U.S. 

Army, I came across my favori te beer 

Ochsenfurt Brau. It was Pilsener beer brewed 

in a little town by the same name located just 

southeast of Wurzburg. They also came out 

with a Marzen beer in the fall that tasted the 

same but stronger. It had a spicy aroma and 

flavor and a good little bite. The spicy flavor 

and aroma were almost like black pepper. 

My question to you is , after th ree years 

of trying, what kind of hops and grains could 

they have been using that wou ld have pro· 

duced such a beer? Also, while I was there 

I sampled many beers and eve ry one was 

different , but they all were about the same 

color. I've been brewing all grain now for 

fo ur years and whenever I try to make a beer 

distinctly different from the last I blow the 

color, which I have found to be very easy. 

Do they all have th eir own yeast to make 

each beer different? 

Still brewing, 

Scott Hardy 

Montpelier, OH 

Dear Scott, 
Beer brewing has so many variables it'd 

be hard to pinpoint what was going on with 
ali those gr·eat beers you sampled. 

I think I know the character you're try­
ing to describe as spicy and almost like black 
pepper. Y es . the bitterness has a prickly 
sparkling sensation that is quite refreshing 
and nearly defines the style. Try brewing 
with very soft water using German or Czech­
grown Hailertauer or Saaz. T hese hops in 
a light lager beer brewed with soft water will 
get yott on the way. 

Trying to get the right color in your beer? 
It gets easier these days with homebrew sup­
pliers being able to tell you the color rating 
of various grain malts, color charts and sim­
ple calculations to predict color. If you'r·e hav­
ing difficulties keying in on the color yott 

desire, star'! out with the palest of malt and 
see how light you can go, then add small 
amounts of specialty malts to gauge their 
effect on color. Slow and easy does it. Since 
you're trying for a Pilsener to begin with you 
sh01dd reach your goal fairly quickly by 
starting ottt with jmt Pilsener malt. 

Many brewers have different yeast and sure­
ly that affects the flavor, but jmt as much the 
particular configuration of the brewery, their 
decoction process, times and temperatures, equip­
ment and materials ail factor into the tremen­
dous and wonderful variation of the German 
beers you experienced. I'd like to see some of 
that art learned and utilized by craft brewers 
in the U.S. so we can continue to increase our 
choices. Rare is the American brewer who dupli­
cates what we've experienced in Germany. 

Keep at it, 
The Professor, Hb.D. 

Send your homebrewing questions to "Dear Professor", PO 

Box 1679, Boulder, CO 80306-1679; FAX (303) 447-2825 

or professor@aob.org via e-mail. ~ 

Dispenser 

Keg beer without a keg! Just PRESS, POUR & ENJOY! 
• Easier to fill than bottles - No pumps or C02 systems. 
• Holds 2.25 gallons of beer - Two "Pigs " perfect for one 5 gal. fermenter. 
• Patented self-inflating Pressure Pouch maintains carbonation and freshness. 
• Perfect dispense without disturbing sediment. 
• Simple to use - Easy to carry - Fits in "fridge·. 
• Ideal for parties, picnics and holidays. 

Ask for the Party PJg® Beer Dispenser at your local homebrew supply 
shop and at your favorite craft brewer. 

QUOIN (pronounced "coinj Phone: (303) 279-8731 
401 Violet St. Fax: (303) 278-0833 
Golden, CO 80401 http://www.partypig.com 

ZYM U RGY S E PTEMB E R / OCTOBER 1 999 

61 



62 

The Magic and Miracle (from page 25) 
• The amou nt of residual acetaldehyde, 

which contributes a certain rawness to beer 

flavor, decreases during lagering by as much 

as 20-70%. 

• Likewise diketones , such as 2-3-pen­

tanedione and the volatile , unpleasant 

butterscotch-tasting diacetyl, as well as their 

alpha-acetohydroxybutric-acid precursors, 

are reduced by as much as two-thirds. Dike­

tones are the oxidation products of these 

acids. As a result of lagering, especially 

diacety l- which has an exceptionally low 

taste threshold of 0.1-0.15 mg!L-is reduced 

to much more acceptable, fruity-tasting ace­

toin , which has a many times higher taste 

threshold of 8-20 mg!L. 

• When beer reaches the lagering tanks , 

it frequentl y still contains about 10% of 

the amount of sugar that was originally 

present in the wort at the time of pitching. 

About four-fifths of this residual sugar is 

made up of easily fermentable maltose, 

the rest is mostl y maltotriose. During 

lagering, the total residual sugar content 

of the beer usually drops by as much as 

one-half, which increases the beer's shelf 

life. It also raises the amount of carbon 

dioxide in solution. 

• Perhaps most important, especially to 

the commercial brewer, is the yeast's abili­

ty to scavenge much of the remaining 

oxygen out of the brew during !agering. 

Aldehyde is a product of fermentation and 

a precursor to ethanol. Oxygen in solution 

in the finished beer can cause a reversal of 

this chemical pathway. Aldehydes in the 

form of oxidized ethanol give beer a card­

board! ike stale taste. Since packaged 

oxygen is the key variable in beer spoilage 

after the finished product has left the brew­

ery, oxygen scavenging by the yeast during 

lagering reduces the chance of aldehyde for­

mation in packaged beer, thus making the 

beer ever more clean-tasting and stable, and 

extending the beer's shelf life. 

To Lager or Not to Lager 
Though lagering slows down the pro­

ductivity of their expensive tankage , 

German beer makers believe the taste ben­

efits of cold conditioning their brews far 

outweigh its economic drawbacks . This, of 

course , begs the question: If Ia gering is so 

wunderbar , why should we not want to 

lager all beers? The answer comes in sev­

eral parts: 

• The trace elements and residual sugars 

that are eliminated or reduced through 

lagering constitute a key flavor component 

in many beers, especially British-style ales. 

For these beers, lagering would be dysfunc­

tional and inappropriate. 

• Slow lagering simply would not occur 

with yeasts that lack the required cold-tem­

perature tolerance. With typical ale yeasts, 

except for a!t, Kolsch and wheat beer yeasts, 

the lagering process would just get stuck. 

• Some yeast varieties are simply too floc­

culant to stay in suspension in sufficient 

enough quantities to perfonn lageling. Instead, 

they tend to cake out in the bottom of the con­

ditioning tank. Yet these yeasts make 

wonderful beers, so we should continue to use 

them for our pleasure without lagering! Typi­

cally, most lager yeasts and even German ale 

yeasts are relatively dusty. How else could you 

have a yeast-turbid hefeweizen! 

Lager beers come in all shades of color, 

from the opaque schwarzbier (a black 

lager) , to dunkel (a dark lager). to bock 

(an amber- to-tan strong lager) , to Okto­

berfest (a deep golden mal ty lager), to helles 

(a straw blond brilliant lager). In all these 

beer styles long lagering results in an excep­

tionally clean , crisp flavor. The challenge of 

brewing an authentic , well-balanced lager 

usually increases as the color lightens and 

the hop flavor becomes "nobler," since less 

robust beers tend to reveal off-flavors more 

readily . The moderately hopped , malty 

helles is perhaps the most delicate beer 

imaginable. It must rely almost entirely on 

its incredible subtlety to please the palate. 

If beers were athletes, the stout, no doubt, 

would be a husky football player, whereas 

the helles would probably be a graceful fig­

ure skater. 

So should you lager your brew? The 

answer for the practical brewer is, perhaps 

necessarily, tautological: If you aim for a 

lager style , just using the right ingredients, 

including the right bottom-fermenting yeast 

strains , does not guarantee the right out­

come. You must also use the right process to 

get an authentic result. Thus, you must lager 

if you want to create a lager (or a German 

ale) , otherwise you definitely should not. 
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Is that a Lager? (from page 29) 

warm , top-fermenting ale yeasts and cold, 

bottom-fermenting lager yeasts. They also 

learned to breed different yeast strains as 

pure cultures . With these advances , no 

doubt, somebody would have gotten the lager 

ball rolling. But one thing is certain: If 

Albrecht's decree had not happened when 

and where it did, the history of brewing would 

have taken a different course. Just think, at 

least half a dozen of the world's 20-or-so clas­

sic beer styles were created in Munich as a 

result. Only London can remotely rival 

Munich 's accomplishments as a brew center. 

There you have it: Lager, the unintend­

ed , but momentous consequence o f a 

half-cocked regulatory act ... all because 

Duke Albrecht didn 't allow his brewers to 

fiddle with their mash tuns in the summer! 

Horst D. Dornbusch is a recognized author­

ity on German beers . Born and raised in 

Dusseldorf, Germany, he has lived in North 

America since 1969. He is founder of the Dorn­

busch Brewing Company, Inc., in Ipswich, AA 

a contract brewing company that specializes 

in authentic Gennan-style craft-brewed beers. 

Horst writes regularly for Zymurgy and is the 

author of three books on beer: Prost! The 

Story of Gennan Beer ( 1997), Altbier ( 1998), 

and Helles (forthcoming in spring 2000), all 

published by Brewers Publications, Boulder, 

CO. He is current ly working on a book on 

dunkel, the Bavarian dark lager. i 

References 
For the strictly chemical stuff, George 

Fix's Principles of Brewing Science and An 

Analysis of Brewing Techniques , as well as 

Gregory oonan 's Brewing Lager Beer (all 

available through the AHA) are great refer­

ence works in English. If you happen to read 

German , two books are positively authori­

tative: Abri~ der Bierbrauerei by Ludwig 

arzig (Enke Verlag, Stuttgart, 1986) and 

Handbuch der Brauerei-Praxis by Karl-Ullrich 

Heyse (Getranke-Fachverlag Hans Carl , 

urn berg, 1994 ). 

Horst D. Dornbusch is the author of Prost! 

The StoryofGennan Beer (1997) and two Clas­

sic Beer Style Books, Altbier (1998) and Helles 

(forthcoming in spring 2000). Horst's books are 

published by Brewers Publications, Boulder, 

CO, and are available through the AHA. i 



Lager Styles (from page 33) 

When to drink: Beginning on January I, 2000, 

and regularly thereafter. When the food sup­

ply dwindles, the stock market crashes, and 

power outages are widespread, you' ll need a 

great beer to keep up your spirits. 

American-Style Pilsener 
In brief: An interesting and very drink­

able American adaptation of a classic 

European beer. 

The fine print: This is a unique American 

style that was brewed prior to Prohibition. It 

is brewed with 6-row barley and up to 25% 

corn (flaked maize). It ranges in color from 

straw to deep gold and is medium-bodied. It 

has some sweet flavor and aroma from malt 

and corn and may have low levels of DMS. 

It is well-hopped and has medium to high 

hop bitterness, flavor and aroma, preferably 

from noble-type hops. 

The specs: 

OG (Balling/Plato): 1.045-60 (11.3-15.0) 

FG (Balling/Plato): 1.012-18 (3-5) 

% alcohol (wgt.lvol.): 3.9-4.7 (5.0-6.0) 

!BUs: 20-40 

Color (SRMIEBC): 3-6 (6-12) 

When to brew: When you're feeling nostal­

gic for "the good old days." 

When to drink: On the Fourth of July. What 

better way to pay tribute to America's past? 

American-Style Lager 
In brief: Bubbly and bland, millions find it 

inoffensive. Most real beer drinkers find it 

uninteresting. 

The fine print: Clean and crisp is how this 

commercially popular beer is often described. 

It is light-colored, light-bodied, highly car­

bonated, and lacking in malt sweetness. It 

may have a slight hop bitterness, little or no 

hop flavor, and no hop aroma. Adjuncts such 

as corn, rice, and other grains or sugars are 

often used to brew this beer. 

The specs: 

OG (Balling/Plato): 1.040-46 (10.0-11.5) 

FG (Balling/Plato): 1.006-10 (2-3) 

HOME BREWERS! 
Since 1979, William's Brewing has been the leader in cata­
log home brewing sales. We feature a huge line of exclu-

sive home brewing equipment and supplies. ·~~~·· 
Request our free catalog today, and find out R!I•IP.• 
why we are the leader! 

WILLIAM'S 
BREWING 
P.O. Box 2195-Y9 

Phone Requests: 800-759-6025 
Fax Requests: 800-283-2745 

San Leandro, CA 94577 Web Catalog: http://www.williamsbrewing.com 

% alcohol (wgt./vol.): 3.2-3 .8 (4.1-4.8) 

IBUs:5-1 7 

Color (SR.tWEBC): 2-4 (4-8) 

When to brew: You think you're a hotshot 

brewer? Here's your chance to prove it. Any 

faults with a beer of this style will be easily 

detectable. 

When to drink: When it ' s the only beer 

around. However, it makes a good base for 

beer cheese soup. 

Ame rican -Style 
Light Lager 
In brief: If you believe that the saying "less 

is more" applies to beer, this one's for you. 

The fine print: In the U. S., regulations state 

that a "light" beer must have at least 25% 

less calories than the beer's "regular" ver­

sion. This beer is extremely light in color 

and body, and is highly carbonated. It is 

mildly-flavored with a low hop bitterness. 

The specs: 

OG (Balling/Plato) : 1.024-40 (6.0-10.0) 

FG (Balling/Plato): 1.002-8 (1-2) 

% alcohol (wgtJvol.): 2.8-3 .5 (3.6-4.5) 

!BUs: 8-15 

Color (SRMIEBC): 2-4 {4-8) 

When to brew: When you 're almost out of 

grain , you ' re almost out of hops , the 

homebrew shop is closed, but you really 

want to brew. 

When to drink: After competing in a 

jalapeno-eating competition. 

Ame rican-Style 
Premium Lager 
In brief: At bit more appealing than a basic 

American lager, but still not much to get 

excited about. 

The fine print: This is a slightly more 

assertive version of American-style lager. 

Adjuncts should not exceed 25 %, and 

sweetness from malt and adjuncts is low. It 

is medium-bodied and light straw to golden 

in color. This beer has little or no hop flavor 

and aroma. However hop bitterness and 

alcohol may be greater than in an American­

style lager. 

The specs: 

OG (Balling/Plato): 1.046-50 ( 11.5-12.5) 

FG (Balling/Plato): 1.010-14 (3-4) 

% alcohol (wgtJvol.): 3.6-4.0 (4.6-5 .1) 

!BUs: 13-23 

Color (SRM!EBC): 2-6 (4-12) 

When to brew: After you've volunteered to 

brew for your bowling league 's summer 

barbecue. 

When to drink: When you want to prove to 

your Joe Sixpack friends that you're not 

always a big beer snob. 

American-Style Dark Lager 
In brief: At least it looks interesting. 

The fine print: This is a darker colored, 

slightly more flavorful version of Ameri­

can-style lager. Flavor and aroma of malt are 

present but at low levels. Light-bodied, and 

ranging from very deep copper to dark 
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• As the days grow dark, your lager should too. 

brown , it is commonly brewed with non­

malt adjuncts. It is highly carbonated and 

is low in hop bitterness, flavor and aroma. 

The specs: 

OG (Balling/Plato): 1.040-50 (10.5-12.5) 

FG (Balling/Plato): 1.008-12 (2-3) 

% alcohol (wgt./vol.): 3.2-4.4 (4 .1-5 .6) 

!BUs: 14-20 

Color (SRMIEBC): 14-25 (28-50) 

When to brew: Before the Halloween party. 

When to drink : When your 80-year-old 

Aunt Bitty, who has never had a dark beer, 

decides she wants to try one. 

Vienna-Style Lager 
In brief: Like the city itself, sophisticated, 

yet unthreatening. 

The fine print: This light- to medium-bodied 

beer amber lager can be reddish brown or 

copper colored. There is a slight malt sweet­

ness and the malt character can be toasty in 

both aroma and flavor. It has low to medium 

levels of hop flavor and aroma and finishes 

dry with a low to medium hop bitterness. 

The specs: 

OG (Balling/Plato): 1.046-56 (11.5-14.0) 

FG (Balling/Plato): 1.012-18(3-5) 

% alcohol (wgt./vol.): 3.8-4.3 (4.8-5.5) 

!BUs: 22-28 

Color (SRMIEBC): 8-12 (16-24) 

When to brew: Anytime. You can't go wrong 

having this around. 

When to drink: On the Mexican holiday of 

Cinco de Mayo (May 5). Several Mexica n 

beers are of the Vienna style. 

'U'+2+ 1 = brew 
ask about our Y2K compatible extracts 

& exitmg NEW prices 
••• C• lifo rn io e e C oncentrate 

•t""P""-' producers of premium malt extracts 
pale-wheat-amber-dark-munich-nutbrown-dutch lager 

18678 N. 1-fv..y 99, Acampo, CA 95220; (209)334-9112; (209)334-1311 fax 
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German-Style Marzen/ 
·Oktoberfest 
In brief: A little sweet, with a gentle kiss of 

hops. A real crowd pleaser. 

Th e fine print: A stronger version of the 

Vienna style, Vienna and Munich malts give 

this medium-bodied beer a noticeable toast­

ed malt aroma and fla vor. Some malt 

sweetness is present and is slightly domi­

nant over a crisp hop bitterness. Hop flavor 

and aroma of noble-type hops is low. Color 

can range broadly, from golden to reddish 

brown, and it finishes on the dry side. 

The specs: 

OG (Balling/Plato): 1.050-56 (12.5-14.0) 

FG (Balling/Plato) : 1.012-20 (3-5) 

% alcohol (wgt./vol.): 4.0-4.7 (5.1 -6.0) 

!BUs: 18-25 

Color (SRIWEBC): 5-15 (8-30) 

When to brew: In spring, when it's still cool. 

It' ll be perfect in the fall. 

When to drink: In October, of course , and 

the month before and after, too. 

Bamberg-Style Rauchbier 
In brief: If you like smoked meats, cheeses, 

and chili peppers, give this beer a try. 

The fine print: This unusual amber lager has 

an assertive smoky flavor and aroma 

derived from malt smoked over hardwood. 

This is a full -bodied beer with a toasted malt 

sweetness. Hop bitterness is medium, hop 

flavor is low, and aroma of noble-type hops 

may be present or absent. 

The specs: 

OG (Balling/Pla to): 1.048-52 (12 .0-13 .0) 

FG (Balling/Plato): 1.012-16 (3-4) 

% alcohol (wgt./vol.): 3.4-3.8 (4.3-4.8) 

!BUs: 20-30 

Color (SRM/EBC): 10-20 (20-39) 

When to brew: In early fall , to be ready for 

the holidays. 

When to drink: When you're quitting cigars, 

and you're craving a good smoke. 

Frequent Zymurgy contributor Dan Rabin 

lives in Boulder, CO, and spends his time in 

search of the perfect beer cheese soup. ~ 



Mashing ((rom page 41) 

This y ields flavorful dextrins and fer­

mentable sugars. 

Alpha-amylase very rapidly reduces insol­

uble native starch to smaller polysaccharide 

fractions (a mix of some glucose, maltose , 

maltotriose, and straight-chain dextrins with 

a predominance of branched "a-limi t" dex­

trins) . Given long enough, the alpha-amylase 

continues to sever 1-4 glucose links, produc­

ing more glucose, maltose, and maltotriose, 

but starch -chain fragme nts are more effec­

tively saccharified to fermentable sugars by 

the faster-acting beta-amylase. Beta-amylase 

has no effect on native starch , but in 

hydrolytic solution, it reduces soluble starch 

by cleaving glucose molecules from one end 

of starch chain fragments and rejoining them 

in pairs with a water molecule to create mal­

tose, C12H220 11. 

It is inadvisable to reduce all starch to 

fully fermentable maltose. Significant quan­

tities of more complex polysaccharides must 

be carried over into the ferment for the beer 

to have a sweet flavor and sense of fullness . 

Partially fermentable dextrins, oligosaccha­

rides, and especially maltotriose support the 

yeast during the long, cold aging period. 

The temperature of the rest may be from 

149 to 160 degrees F (65 to 71 degrees C) , 

depending on the nature of the beer being 

brewed. Precisely hitting the appropriate 

rest temperature is essential, as a variation 

of two or three degrees for even five minutes 

will dramatically alter the maltose/dextrin 

ratio of the extract. 

Mash thickness also affects the fer­

mentability of the wort. A thick mash (less than 

three-tenths of a gallon of water per pound of 

malt) induces the greatest overall extraction. A 

much thinner mash increases the proportion 

of maltose, and th us wort attenuation. 

The reduction of the large starch chains 

in a thick mash at 155 to 158 degrees F (68 

to 70 degrees C), almost excludes any mal­

tose formation whatsoever . The richl y 

dextrinous wort produces a fullness and 

sweetness complementa ry to Munich-style 

lagers and darker beer with a contrasting 

burnt-malt bitterness. It is seldom suitable 

for light-colored beers. 

Above 160 degrees F (71 degrees C), 

strong enzyme action ceases; temperatures 

below 149 degrees F (65 degrees C) , on the 

other hand, seriously limit dextrin formation 

(by alpha-amylase , temperature optimum 

149 to 158 degrees F [65 to 70 degrees C]. 

pH 5.1 to 5. 9) while favoring the formation 

of maltose by beta-amylase. Because starch 

granu les are not gelatini zed or dispersed 

below 149 degrees F (65 degrees C) , beta­

amy lase activ ity at lower temperatures 

serves only to eliminate the straight-chain 

dextrins formed in the decoction , without 

further significant starch reduction . 

For very light beers, the release of unge­

latinized starch into solution at 149 degrees 

F (65 degrees C) is capitalized upon by rais­

ing the temperature of the mash from 131 to 

149 degrees F (55 to 65 degrees C) over fi f­

teen to thirty minutes; this largely el iminates 

the amylose liberated during the decoction . 

The mash is brought to rest at 149 to 151 

degrees F (65 to 66 degrees C) to gelatinize 

and further dextrinize the starch, and to pro­

duce a maltose/dextrin ratio that fa vors 

lightness on the palate and rapid maturation . 

For rather more usual palate fullness and 

fermentability, the recombination of the 

mashes requires even more careful handling. 

The decoction must be returned to the rest 

mash as quickly as possible, but without cre­

ating wide temperature variations within it. 

The rest temperature should be evenly 

attained within less than ten minutes. 

Most of the amber and gold lagers, and 

even the pale Pilsener/Dortmunder types, 

rely on the heavier, richer dextrin comple­

ment formed at 152 to 155 degrees F (67 to 

68 degrees C). This is the strike temperature 

of most "character" beers brewed with 

undermodified malts and a protein rest at 

122 degrees F (50 degrees C) . Sacchari­

fication in this temperature range 

encourages an alpha-/beta-amylase activi­

ty ratio greater than five to one ; as a result, 

the dextrin content of the wort is 25 % or 

greater, and the alcohol content by weight 

of the finished beer is roughly one-third the 

value of the wort densi ty (0 Plato). \!\There a 

combined protei n/saccharification rest at 

131 degrees F (55 degrees C) has been 

made, similar results are achieved by a dex­

trinizing rest at 158 to 160 degrees F (70 to 

71 degrees C). 

As the mash saccharifi es, it becomes 

thicker, brighter, and browner. The brewer 

may decide to add brewing liquor to thin an 

overly thick mash and to speed up saccha­

rification (beta-amylase is more effective in 

the looser mash) . Caution must be used, 

however; as mash temperatures rise above 

149 degrees F (65 degrees C), enzymes are 

rapidly destroyed in a thin mash. Even in a 

thick mash , beta-amylase is destroyed in 

less than an hour at above 149 degrees F 

(65 degrees C). and alpha-amylase is 

destroyed within two hours at above 154 

degrees F (68 degrees C) in a mash below 

pH 5.5. This fact must be remembered when 

ELLIOTT METAL FABRICATING, INC. 

Specializing in 

2, 4, 7, 10 & 15 

Barrel Systems 

Ell iott Bay Metal Fabricating, Inc. 
P.O. Box 777 • Monroe, Wash ington 9 272 (425) 788-5297 

ZYMURGY S E PT E MB E R / OCTOBER 1 999 

65 



66 

mashing to yield a dextrinous wort; a satis­

factory dextrinous wort cannot be formed at 

below 153 degrees F (67 degrees C). 

As opposed to British infusion mashes, 

which are entrained with air and "float ," a 

decoction mash is stirred regularly, in a non­

aerating fashion, to break up any pockets of 

unmodified starch and ensure uniform con­

version. After fifteen minutes at the rest 

temperature , testing for saccharification 

with iodine should begin. 

Iodine Starch­
Conversion Test 

Place a small sample of the extract in a 

porcelain dish . Float common iodine (.02 

solution; 1.27 grams iodine and 2.5 grams 

potassium iodide in 500 milliliters water) 

onto the extract, drop by drop, until a distinct 

layer of iodine is formed. Note any color 

change in the iodine at its interface with the 

mash liquid. Also observe the intensity of the 

color: is it trace, faint , or strong? Blue-black 

indicates the presence of native starch (amy­

lose); deep mahogany/red-brown evidences 

gelatinized starch (amylose fragments and 

large a-limit dextrins) , faint red simple a-limit 

dextrins. A faint mahogany to violet-reddish 

reaction denotes a mix of small dextrins . 

Total mash saccharification (a solution of 

some small a-limit dextrins with maltotriose, 

maltose , and simple sugars) causes no 

change in the yellow color of iodine. 

Iodine is a poison. DISCARD ALL TESTS. 

Ensure that there is no iodine contamination 

by washing any article that comes into con­

tact with it. Conduct iodine tests some 

distance from the mash so that no iodine will 

inadvertently contaminate the mash. 

Most of the starch should be reduced to 

at least small a-limit dextrins by alpha-amy­

lase . Even for sweet, less-fermented beers, 

the reaction with iodine should be no more 

than faintly mahogany-to-red. There should 

never be a strong color reaction with the 

iodine; neither, however, should rich beers 

be saccharified to the point that a negative 

iodine reaction occurs. A faint mahogany­

to-reddish reaction indicates an acceptable 

extract composition for these beers. 

The mash should be held at the strike 

temperature until saccharification is com­

plete. Infusions of boiling water may be 

made with less regard to enzyme viability as 

conversion nears completion. The looser 

mash improves filter bed formation. 

( ote: Koji or other diastatic enzyme 

preparations should not be used to 

increase enzyme activity. Although they 

convert hundreds of times their weight in 

soluble starch to simple sugar, they do not 

form dextrins.) 

If the mash does not saccharify within 

one hour, it should be stirred , restored to 

temperature , verified for proper pH (5.2 to 

5.5) , and held for thirty minutes more. If the 

A merican Homebre we rs Asso c ia t i on ® 
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iodine color is not further reduced, addition 

of diastatic malt or extract may be required. 

The efficiency of the malt crushing can be 

gauged by pressing a sample of the goods 

until all of the kernel ends and malt particles 

have been crushed, then separating the liq­

uid from the particulate matter. Repeat the 

iodine test on the liquid, as above. If the color 

at the iodine-mash interface is intensely black 

or blue, then crushing was insufficient or the 

malt was poorly doughed-in. (Some isolated 

color from insignificant amounts of exposed 

starch is to be expected; husk particles them­

selves will always turn intensely black). 

Suspicions regarding the efficiency of milling 

may be verified either by a wort density that 

is less than predicted or by tasting the dried 

spent mash. If extract efficiency is below 65% 

or the spent grains taste sweet, the malt has 

probably been insufficiently crushed. 

Final Decoction 
When the starch end point has been ver­

ified, the very thinnest part of the mash is 

removed to be boiled. The decoction is usu ­

ally 40% of the volume, although a very thin 

mash may require boiling half of the mash. 

Because there are fewer starch and albu­

minous particles in the thinner portion, there 

is less risk of these being decomposed dur­

ing the boiling of the runoff. These remain 

with the rest mash. On the other hand, enzy­

matic reduction of the dextrins in the thin 

part of the mash is more quickly terminated, 

preventing oversimplification of the extract. 

The Iauter decoction is brought to boil­

ing, whi le being stirred, in ten to fifteen 

minutes and may be held at a strong boil for 

a further fifteen to forty-fi ve minutes , 

although in modern practice it is uncommon 

to boil the mash for more than five or ten 

minutes. The temperature of the rest mash 

is held at or slightly above the strike tem­

perature during boiler-mash processing. 

The boiled extract must be well mixed 

with the rest mash . Care should be taken 

that the strike temperature of the final rest, 

167 to 170 degrees F (75 to 77 degrees C), 

is not exceeded. Temperature adjustments 

may be made by the infusion of either cold 

or boiling brewing liquor, as required. 

Exact tempe rature maintenance is , as 

before, critically important. Lower tempera­

tures do not terminate enzyme activity or 



expand particles of intermediate starch 

degradation enough to keep them in tem­

porary suspension, up and away from the 

bottom of the mash filter bed. At higher 

temperatures , the starch granules burst , 

and insufficiently modified carbohydrate 

and albuminous matter becomes dissolved 

and unfilterable. Because the diastatic and 

proteolytic enzymes have been destroyed 

by the high temperatures , the starch and 

protein gum have no opportunity to be 

reduced to manageable fractions. High tem­

peratures also induce the extraction of 

tannins from the husk. 

The mash-out temperature may be main­

tained for up to one-half hour while the 

mash is roused up. Thorough mixing allows 

the mash to settle very slowly and form a 

well-delineated filter bed. 

The Iauter mash should be very thin and 

thoroughly intermixed to encourage the 

absorption of the malt extract into solution 

and to temporarily force small starches and 

proteins into suspension, allowing the husks 

to freely settle. 

Sparging 
The liquid level above the filter bed is 

maintained by the introduction of sparge 

liquor. Sparge liquor should be gently and 

evenly dispersed over the top of the mash 

so it will evenly percolate through the mash 

and diffuse all the extract from it. The sparg­

ing rate should be free from surges and 

matched to the runoff rate so that the liquid 

level in the Iauter- tun is not changed. 

The sparging/runoff rate may be gradu­

ally increased, but not so much so that 

turbidity is caused in the runoff. Set mash­

es also result from too rapid a flow rate. 

High-husk, six-row barley may be run off 

in less than an hour (a six-inch -deep bed 

may be filtered in as little as one-half hour). 

Maximum extraction, however, is achieved 

with a very slow runoff rate , a deeper filter 

bed, and raking the mash to within six inch­

es of the false bottom. Raking restructures 

the filter bed, ensuring even percolation of 

the sparge liquor through the grain and com­

plete extraction of the sugars. A mash that is 

raked, or that is from finely ground malt, or 
shows a tendency to set, must be run off 

slowly. Set mashes that don ' t respond to 

being stirred must be cut repeatedly during 

sparging in order to reopen channels of 

extract flow. 

Within 1 112 hours, the greater part of 

the extract will have been leached from the 

malt. Although the maximum yield is 

obtained by restricting the runoff rate so that 

it takes two to four hours to collect the sweet 

wort , the small percentage of extract gained 

is not worth the time and effort. 

The temperature within the mash should 

be carefully maintained during sparging and 

filtering, although the early runoff will usu­

ally be well below 168 degrees F (75 degrees 

C) . In the interest of preventing further 

enzyme activity, the wort collecting in the 

copper should be heated to above 170 

degrees F (77 degrees C) as it accumulates. 

Where a large amount of evaporation is 

required, the sweet wort is brought to boil­

ing and partially hopped as soon as it has 

covered the bottom of the kettle. 

As the color of the runoff pales, its 

extract content is periodically checked with 

a hydrometer; when the reading drops to 

below 3 °Plato (SG 1012, corrected to 68/60 

degrees F [20/ 15.56 degrees C]), the runoff 

is diverted from the wort kettle. 

Below this density, the runoff pH is like­

ly to rise above pH 6, increasing the 

likelihood that malt tannins, lipids, and sili­

cates will be leached into it. Malt tannins give 

an astringent taste and are harsher flavored 

than hop tannins. They are more soluble and 
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White Labs .. ... .............. ............................. 69 
William's Brewing .. ......... .............. .... ........ . 63 
www.beertown.org ... ........................... COY 2 

are not as readily precipitated in the kettle. 

Lipids interfere with foam stability, increase 

ester formation, and are precursors to card­

boardy, stale flavors in beer. 

Gregory Noonon, owner and brewmaster of 

the Vermont Pub and founder of the Seven Bar­

rels Brewery, is one of the U. S. masters of lagers. 

This article is excerpted from his book, New 

Brewing Lager Beer(1996, Brewers Publications). 

Copies can be ordered from (303) 546-6514. ~ 

MARCON FILTERS 
produces Filters for homebrewers , 

pilot brewe ri es , m icrobrewe ries , 
wi nemake rs , w in eries & laboratories 

All models can use pads or reusable 
membranes 

D.E . plates available 

1·) " Carosel la Pressu rize d Filter " 
tor Draft Beer 

3 Plates Reinforced • Size 8" x 8" 

Marco n W in es & F il te r s - 1428 Speers Rd. , Unit 9 
Oakvill e, Ontario L6L 5M l 

Tel (905) 825-8847 F ax (905 ) 825-8 404 
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Secondary Fermentation (from page 45) 

bottle . Under carefully controlled condi­

tions, thin-walled, "nonreturnable" bottles 

are sufficient when brewing lager beer of 

normal carbonation. 

Each bottle should be tilled to within at 

least three-quarters of an inch of the top and 

be left to rest, loosely capped, for several min­

utes before the caps are secured. This allows 

air trapped in the neck space to be driven off 

by the release of carbonic gas. 0.>-ygenation 

at bottling from splashing the beer or from 

trapping air in the neck space can be a prob­

lem as serious as contamination. 

The bottled beer should be held at 50 

degrees F (10 degrees C) or above for sev­

eral days to allow fermentation to be 

established within the bottle before lower­

ing the temperature. Temperature reduction 

should be gradual , not exceeding 5 degrees 

F (3 degrees C) daily. Bottle conditioning 

should take place away from direct sunlight, 

and the bottles should not be subjected to 

major temperature fluctuations. 

The beer should be aged in the bottle for 

an absolute minimum of ten to fourteen days, 

ron 
BOPPIB 

· OPTIONS 
Up lo 20 lbs capaci~ 

4DJVSTABLI, 
BIPUTABLI 
Each tum of lhe knob 
moves rollers 0 I 6 inches 

and preferably thirty days, before serving. 

Lagered. bottle-conditioned beers usually 

keep for at least several months. There is an 

optimum storage period for every beer, when 

chemical changes within the bottle produce 

the best taste and aroma, and this should dic­

tate the length of the bottle-aging period. 

Imbibing 
Handcra fted beers are not usually con­

sumed with the same carelessness as a can 

of beer at a ball game. They are brewed to 

be drunk at the right temperature, wi th dis­

cernment and appreciation for the subtler 

aspects of their character. When bottle-con­

ditioned beer is ready for drinking, it should 

be carefully poured so that the yeas t sedi­

ment is not disturbed; a good yeast strain 

cakes solidly on the bottom of the bottle. 

A beer is judged by its flavor, aroma , 

body, head, color, and clarity. All of these 

values are subjective , and various standards 

depend on the type of beer being brewed, 

the balance of one characteristic against 

another, and the predisposition and prefer­

ence of the consumer. 

Pbil 
Mil 
8-Boller Adjustable 
Malt Mill 

OVIBLO&D SPRING 
Prevents roller damage 
The only homebrew mill With this feature 

......, .... --=---,. 

TWO OONriQ'DB.ITIONS 
Bucket mount. as shown 
Table mount. same as Phi!Milll 

CHECK Om OuR COMPUTI LiNE OF liNIOUE HDMEBREW 
EOUIPMENf FOR BREWrnG. BlJITilNG AND DRAFT 

l'or bal'onaaHoa oa 'I'll- aad Otbor Prodaots, Call 
!&131 731-1130. www.lislenlwul.com Wboleule OalJ. 1621IIao!!Ye .. illl:lnuti.llllo4.1317 • 513-731-11:11 
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Areas for taste 
Color, clarity, head formation and 

retention , and aroma can be assessed 

before the beer is even tasted. The aroma 

is usually sampled by swirling the glass 

and holding it under the nose. The clean­

liness and sharpness of the hop bouquet, 

the balance of roastiness or mal tiness, and 

the intensity and character of fermentation 

products are the major criteria by which 

aroma is judged. 

Flavor is evaluated by the first sensation , 

the taste , then by the aftertaste once the 

beer is swallowed. The body of beer is 

judged by its fullness and texture , and is 

closely related to "mouthfeel. " The palate 

fullness of beer is mostly due to the low mol­

ecular weight albumins and dextrins carried 

over to the finished beer, and its viscosity. 

Taste perceptions are very generally clas­

sified as sweet, sour, bitter, or salty. Sweetness 

is produced by unfermentable sugars and the 

breakdown of simple dextrins by saliva. Sour­

ness (acidity) is directly affected by the pH 

of the beer, and below pH 4.0 it becomes both 

noticeable and in most cases, objectionable. 

Bitterness is due to the iso-alpha acids from 

the hops, and from roasted malt. Saltiness is 

formed by the mineral content of the wort and 

generally complements bitterness and accen­

tuates dryness. 

In the final analysis, the character of the 

beer should cater to the preferences of the 

ultimate consumer. 

Gregory Noonan, owner and brewmaster 

of the Vermont Pub and founder of the Seven 

Barrels Brewery, is one of the U.S. masters of 

lagers. This article is excerpted from his book, 

New Brewing Lager Beer (1996, Brewers Pub­

lications). Copies can be ordered from (303) 

546-6514. 

IllUSTRATION BY GREG NOONAN 



Lager Yeast Revealed (from page 49) 
room to explore among the many yeast strains 

available these days. But for those whose 

lager exploits are more casual, it appears that 

one good general strain might suffice. 

Research presented in my book, Design­

ing Great Beers, indicates that the Wyeast 

Bavarian strain (2206) was the most popu­

lar yeast used for production of 

award-winning bock, Vienna a nd Marzen­

style beers6. Only amo ng the hoppy 

Keeping Your Cool 
Assuming that you are using o troditionolloger 

yeast, primary lager fermentation takes 1 0·14 days 
ot temperatures between 48·55 degrees F (9·13 
degrees C) . Secondary fermentation or logering 
takes about three weeks at 35.45 degrees F (2·8 
degrees C). 

A dedicated, temperoture·controlled refrigero· 
tor makes achieving these conditions easy. 
Unfortunately, not everyone has the luxury of such 
hardware. But many alternatives con be found . Here 
ore some ideas: 

• Use Mother Nature. Make lagers when it is cool 
or cold outside. This creates opportunities to use ombi· 
ent outdoor temperatures, especially for logering. 

• Explore your abode. Outdoor air comes up the 
drain of my basement shower stall yeor·round, ere· 
oting o perfect 50 degrees F ( 1 0 degrees C) chamber 
all winter long. Some corner or cranny in your house 
may do the some. 

• Get creative. Focus all the cooling power of 
your window air conditioner on the fermenting cor· 
boy. Wrap the fermenter in wet rags for evaporative 
cooling. Plunge the carboy in your picnic cooler and 
dose it with ice twice a day. 

• Think small. If your fridge won't fit a 5·gallon 
gloss carboy, maybe you should try for 3·gollon 
lager botches. And if a gloss carboy won 't fit, try a 
soda keg. They con be vented for primary fermen · 
lotion or dosed and laid on their sides for lagering . 

• Build something. link an immersible sump 
pump to a refrigerator temperature controller to 
build a device that bathes your fermenter with ice 
water whenever the temperature rises. 

• Beg, borrow or beg some more. If you hove 
a brewing friend who sometimes make lagers, get 
him (or her) to let you in on the fun . Scrounge on 
old fridge you con use for making lagers. 

Pilseners did any other strain show signifi­

cant use. Here , the Carlsberg-type 

Bohemian (2124) and Tuborg-type Pilsener 

(2007) strains led the way. Still, the Bavar­

ian is a sound basic lager strain that can 

also be usedsuccessfully for Pilseners as 

indicated by David Miller in the Classic Beer 

Style Series book Continental Pilsener.7 

Since these books were published, other 

yeast suppliers have begun to supply home­

brew channels. Today, these suppliers also 

have utility lager yeasts similar to the 

Wyeast Bavarian strain. "Our German Lager 

yeast (WLP830) is so versatile ," says 

White. "It is the Chico Ale yeast of the lager 

world. If you really want to make the malti­

est possible Oktoberfest, you could go with 

our Oktoberfest yeast, but the German Lager 

will produce a nice beer as well. " 

Raines recommends Brewers Resource's 

Swiss Lager yeast (CL670) for general use 

in making lagers. "It will make either a good 

American lager or German lager," she says. 

For those focusing on malty styles , Old 

Bavarian (CL650) is the strain she likes. "It 

is a Weihenstephan strain that highlights 

the subtle nuances of malty Munich styles," 

she says. 

Finally, some homebrewers may have 

difficulty achieving the temperature controls 

required for an authentic lager fermentation. 

(For ideas, see : Keeping Your Cool) When 

fermentations are likely to be on the warm 

side, most yeast suppliers prescribe a strain 

that will minimize the alelike esters as 

shown in Figure II. Brewers can achieve 

lagerlike results with these yeasts if they aer­

ate well , pitch plenty of yeast and keep 

fermentations as cool as possible. Lagering 

with these yeasts should be done at normal 

refrigerator temperatures of 40-48 degrees F 

(5-9 degrees C). 

Further Reading 
For additional information on lager fer­

mentations, check the following sources: 

Daniels, Ray. Designing Great Beers , Brew­

ers Publication , 1996. 

oonan , Greg. Ne w Brewing Lager Beers , 
Brewers Publications, 1996. 

Miller, David. Continental Pilsener,Ciassic 
Beer Style Series #2 , Brewers Publica­

tions, 1990. 
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Yuengling (from page 53) 

is the primary reason Yuengling survived 

while eight other post-Prohibition breweries 

serving Schuylkill County are all long gone. 

Yuengling's fortunes took an upward 

turn in 1979, on the occasion of the brew­

ery' s 150th anniversary. The company 

received millions of dollars worth of free 

publicity in the media , including a fi ve ­

minute segment on the Today show. New 

blood also helped revitalize the business. 

In 1985, Richard Yuengling Jr. bought 

the brewery from his father , Richard Sr. In 

1990 he hired a savvy marketer named 

David Casinelli, elevating him to a compa­

ny vice presidency. The rwo redesigned the 

brewery' s packaging to give it a more 

detailed, nostalgic look. They also revamped 

the product line , adding Yuengling Light , 

Yuengling Traditional Lager (an amber beer 

that is now the company's top seller), and 

the Black & Tan . The strategy was phe­

nomenally successful: Yuengling, who had 

relied heavily on discounting to push beer 

in the 1980s, was now able to sell his prod­

uct for import prices in markets like 

Philadelphia and Richmond . While sales 

soared, advertising revenue actually went 

down. The brewery didn 't have enough liq­

uid to satisfy demand. 

Rationing 
That led to rationing in the home mar­

kets in and around Pottsville. In 1993, one 

longtime Yuengling distributor in Pine 

Grove, PA, published a newspaper ad com­

plaining: "Notice: because of shipments 

being made out of the county, we may not 

be able to supply your favorite Yuengling 

package. Apparently, Yuengling brewery 

feels they no longer need our business in 

Schuylkill County. Who made them?" 

Yuengling's response could be summed 

up as "dance with the one that brung you." 

While craft brewers across the country were 

expanding rapidly (and not always judi­

ciously) , Yuengling bucked the trend by 

retrenching. To satisfy the home market, ship­

ments to New York, Connecticut and Virginia 

were cut in half, while deliveries ceased to 

Maine, Rhode Island and Maryland. 

Yuengling attempted to keep up with the 

demand by building new storage cellars and 

even entered into a contract brewing 

Classi cs /YUENGL I NG 
I 

arrangement with Stroh in 1996. Finally, 

after dragging his feet for several years , 

Richard Yuengling Jr. announced last year 

that construction would begin on a new 

satellite brewery to be located in an indus­

trial park outside Saint Clair, PA, a few miles 

from the current plant. The new brewery­

scheduled to go online in fall 2000- will 

cost $50 million and have a capacity of over 

1,000,000 barrels a year. 

1999 
This year has been a bittersweet year for 

Yuengling. On March 25 , Richard Yuengling 

Sr., father of the current brewery president, 

died after a long illness. The elder Yuengling 

had helmed the business from 1963 to 

1985. During his tenure, he had seen the 

Yueng lt n g 
Secrets 

"Yuengling is probably the oldest con­

tinuously produced porter on the planet," 

says James Helmke of the brewery. "(The 

beer) contains pale malt, black malt , and 

rwo varieties of caramel malt , as well as 

corn grits. " In addition , the brewery adds 

some "porterine." Helmke describes this as 

"a blend of syrups and caramel malt 

extract." Traditionally, breweries have used 

this product to turn their normal beer into 

an instant bock or porter. Why does 

Yuengling use it when their grain bill con­

tains specialty malts? Apparently, Yuengling 

has been using porterine in the recipe since 

1890, and the brewery doesn't want to tin­

ker with the flavor. "We'd be taking liber­

ties if we left it out," says Helmke. 

The recipe call for one type of hop, a tra­

ditional North American bittering variety, 

although Helmke won't specify which; bit­

terness is 22 -25 !BUs. The brewery fer­

ments with a lager yeast , but at a higher 

temperature than for its lagers, producing 

fruity characteristics. (Helmke thinks 

drinkers are picking up the fruitiness when 

they say the porter has a licorice-like flavor. 

No licorice is used.) The total fermentation 

time is 3-4 weeks , not appreciably faster 

than the brewery's lagers. 

brewery designated a state historic site and 

placed on the National Register of Historic 

Places . He was eulogized as "always ready 

for a party , and the first to tend the 

Rathskeller bar to share a beer. " 

Earlier this year, at the end of January, 

brewmaster . Ray Norbert retired after 57 

years in the beer business , dating back to 

his apprenticeship as a teenager. He had 

been with Yuengling since 1942, except for 

a stint in the Eighth Army Air Corps during 

World War II. Assuming his position was 

James P. Buehler, himself a 27-year veteran 

of Yuengling. 

In April , Yuengling announced the pur­

chase of an idled Stroh plant in Tampa, FL. 

" It was an opportunity we felt we couldn 't 

walk away from ," said Casinelli. The brew­

ery, which has a capacity of 1.5 million bar­

rels , should be turning out the first test 

batches of lager and porter by midsummer. 

"There's a lot of speculation that we bought 

this as a stopgap , but that ' s the farthest 

thing from the truth," notes Casinelli. Even­

tually the Florida plant will produce 

Yuengling beers for the Carolinas, Georgia, 

Florida and Alabama , while the two 

Schuylkill County breweries supply the 

Northeast. There are no plans to go nation­

al , although Yuengling may seek new mar­

kets in the Midlands and West as opportu­

nities present themselves. 

Next Generation 
The brewery's future seems assured, but 

will the Yuengling family continue to run the 

show as they have for 170 yea rs? Both 

Anheuser-Busch and Miller have made buy­

out offers, according to Richard Yuengling 

Jr. The offers were politely declined. "We 

haven 't been in the business this long to sell 

out to anybody," the brewery president was 

quoted in the press. Fortunately, a sixth gen­

eration is waiting in the wings. Yuengling's 

rwo oldest daughters, Jennifer and Deborah, 

have earned diplomas from the Siebel Insti­

tute in Chicago and taken jobs at the brew­

ery. Two you nger daughters plan to join 

them eventually. 

"I haven't read anywhere that a woman 

can't run a brewery," says their father with 

confidence . 

Greg Kitsock is a regular contributor to 

Zymurgy. ~ 
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CLASSIFIEDS 
CALL LINDA STARCK AT (303) 447-0816 EXT. 109 OR 1-888-822-6273 EXT.109 FOR OPTIONS, RATES AND DEADLINES. 

FOR SALE 

BREW SUPPLY SHOP FOR SALE 
Colorado, $145K sales, profitable. $99K 
includes inventory, customer base, 
storefront, and more. PFW Deiadra 
(888) 755-3 794 

INGREDIENTS 

ALEXANDER'S BULK MALT 
now available on the East Coast! Pale, 
Amber, Dark, Wheat, Munich Lager! 
Visit our retail partners for the best 
product! www.vinotheque.net or call 
(800) 481 -8466. Sponsored by 
Vinotheque USA. 

Paddock Wood Canada 
Hops, grains, Wyeast, books; 
www.quantumlynx.com/paddock/; (888) 
539-3622 (Toll-free) ; (306) 477-5632; 
106-3120 8th St. E., Saskatoon, 
Saskatchewan, CANADA S7H OW2. 

THE PURPLE FOOT 
We love to talk beer (and wine) and we 
know what we're talking about! Fast re­
liable friendly: The Purple Foot. Com­
plete selection. Never out of stock. Free 
catalog: 3167 S. 92 St. Dept. Z, Mil­
waukee, WI 53227; (414) 327-2130; 
FAX (414) 327-6682. 

New Roller Mill For 
Award-Winning Brew 

Only $195! 

• Uniform reduction 
for consistent grist 

• Brew-pub quality, 
knurled steel rolls 

• Easy-turning hand 
crank or 318-inch 
power drill 
attachment for 
automatic operation 

Order Yours Today! 
Call 888-860-1160 

~WORLD 
• Tax and shipping not included . 

www .vinotheque.net, 
for a listing of the BEST SUPPLIERS, or 
call 1-800-481-8466 

SUPPLIES 

HURON BREWING SUPPLIES 
Ingredients, supplies, and equipment at 
discount prices. E-mail at 
hbrewing@aol.com or fax at (734) 484-
9657 for price list and information. 

PUMP WORT FOR FREE 
Wortwizard utilizes principles of flight 
and water flow to vacuum wort from 
kettle to carboy. Aerates automatically. 
$23.95; wwvv.wortwizard.com; 
1-800-297-1886. 

FEARLESS WORT CHILLER 
Counterflow at an immersion chiller 
price! Copper tubing inside clear vinyl 
tubing. Custom junctions easy to use, 
clean. Garden hose connection. $59.95 
P.O. Box 854, Boring, OR, 97009; 
(503) 818-5839; www.fearlessl.com 

MAKE QUALITY BEERS 
The Cellar Homebrew, Dept. ZR, 14411 
Greenwood Ave. N, Seattle, WA 98133 . 
Supplying home beer & winemakers 
since 1971. FREE CATALOG/ 
Guidebook-Fast, Reliable Service 
(800)342-1871 ; Secure Online Ordering 
www.cellar-homebrew.com 

The BruChiller 
• Unique, fla t-coil d~ign eliminates 

stirring of the wort du ring cooling 
process 

• Insta11 directly in boiler lid, a11owing 
hop-back effect with finishing hops 

• Borh inflow and ourAow hoses included 

The Bruheat Boiler 

n 
~ 

• 7 gallon capacity 
• 2750 wcms, 220 volu 
• Thermostat controlled 
• Holds mash within 2oC 
• Rapidly boils 6 gallons 
• Guaranteed for one year 

The BrewCap 
(i'-'-'. The Original inverted 

- ... ~F Fermentation System! 
• Drains yeast di rectly from the 

bonorn of the fermenrc: r 
• Eliminau:s racking to secondaries 

and priming tanks 

Free Brochure 
BrewCo Call or write for a 
P.O. Box I 063 frco brochure. 
Boone, NC 28607-1063 
Tel. 828/963-6049 
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THE BEST SUPPLIES 
Visit out website , vvww.vinotheque.net 
for the best suppliers, or call (800) 481 -
8466 for a location near you. 

Draftsman Brewing Company 
You' ll love our prices! Call today for 
our free Homebrew Supply Catalog. 
1-888-440-BEER; (440) 25 7-5880 
wvvw.draftsman.com; sales@drafts­
man.com. 

Hops & Dreams 
Homebrew and Winemaking supplies. 
Low prices. Large selection. Free catalog 
& free call (888) BREW-BY-U or 
www.hopsanddreams.com 

TRAVEL 

Trips for Beer Lovers 
Visit our website, www.beertraveler.com, 
or call Shelly at (630) 620-0990 for in­
formation. 

WINEMAKING 

WINE-ART INC. 
The innovator and leader in the home 
wine and beer industry. Family owned 
and operated with over 40 years of 
experience. Serving the amateur brewer. 
Let our experience benefit you. Call us 
direct at (888) 477-9463. Ask for Ralph 
Montone. www.wineart.com. In the USA 
call our distributor Crosby and Baker at 
(800) 999-2440. 

THE 
MfiLTMILL® 

for the serious 
homebrewer or the 
small brewery. Donl 
be fooled by pint 
sized imitations. 

BRASS CUMPRE$$10H 

~r~ 
nm..E_.. '-ClAMP 

• The simplest and least expensive alegrain system. 
• Even the novice can achieve extraction of 30+ pts. 
• So efficient, it can make beer from flour. 
• Easy to install in any brew kettle . 
• Nothing else needed for the first all·grain batch. 

Jaek Sehmidling Productions, lne. 
18016 Church Rd. • Maren&o, IL 60152 • 18151923-0031 • FAX 18111923.0032 
Visit Our Web Page tittp:l/user.mc.net/arf 
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LAST DROP _ _ ________ _ _ 
MICHAEL BA N E 

Another Roadside Attraction 

1he 
BEER 
NUT 

Homebrewing along the highway-how's this for fighting visual pollution? 

H ow'd you like to be tooling down the 

highway and see this billboard. 

Well , if you live in the Salt Lake City 

area , you can. Last May, 15 billboards pro­

moting homebrewing went up in and 

around Salt Lake , courtesy of Cascadia 

Importers, who handle Coopers Brew Prod­

ucts , and The Beer Nut, a Salt Lake City 

homebrew retail store. 

"Why billboards? " Cascadia asked 

rhetorically. "Because 20% of the popula­

tion of the U.S.-over 50 million people­

are homebrewers. They just don 't know it 

yet. We're creating the temptation to 

become a homebrewer. " 

By the way, during a generally gloomy 

time, The Beer Nut's business in 1999 is up 

more than 30% over last year, and last year 
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was up 30% over 1997. The Beer Nut sold 

more than 150 beer starter kits the last holi­

day season. And this is in a market wi th 

numerous competitors and a state-sanctioned 

religion that forbids alcohol consumption. 

The moral of this story? Skies aren 't as 

cloudy as they can sometimes seem, and all 

billboards aren 't visual pollution. 

Michael Bane is the editor of Zymurgy. ~ 

PHOTO COURTESY OF 
COOPERS BREW PRODUCTS 

AND THE BEER NUT 



• TICxltpap« 
• Sl49l!Sl9 9H"'l 
• 249page< ·~­
• S3'4xM • II8NI).937381-61h! 

************************ 
Beer 8c. Food Matching Dinner 
Friday, Nov 19, 1999 6:30PM ($45.00) 

AHA Sanctioned Homebrew Competition 
Saturday, Nov 20, 1999 

* Over 50 of America's Finest Breweries * Commemorative Beer Tasting Glass * 2 Stages of Music 8c. Full day of Seminars * Food 8c. Fun 

1·800·255-7625 
Benefits the National Multiple Sclerosis Society 

RELAX WITH FOUR NEW ClASSICS 
MILD ALE 

KOLSCH 

• lnxle­
• SI49liSI9.95(ool 
• 233poges • pilolos 
• l34, 7l2 • ~BN0-937381-1~6 

Pale Ale: History, Brewing Techniques, Recipes: Revised Edition 
Terry Foster 

In what will quickly be regarded as the most straightforward and comprehensive 
book on pale ales, writer and beer expert Terry Foster clearly explains every facet of 
this remarkable brew-from its history to how to brew it. 

Mild Ale: History, Brewing Techniques, Recipes 
David Sutula 

Although on the brink of extinction, this little-known ale is reaping the benefits of 
a current trend in U.S. craftbrewing circles- reviving obscure beer styles. No longer are 
mild ales confined to the small towns of England. 

Brown Ale: History, Brewing Techniques, Recipes 
Ray Daniels (1998 Beer W riter of the Year) and Jim Parker 

This classic style presents a brewing challenge for homebrewers and a delicious respi te 
for beer drinkers. Brown Ale is a fascinating read and an invaluable reference. 

Kolsch 
Eric Wamer 

Discover how this golden ale, known as "Cow Mouth" and "Gut Rot" in the Middle 
Ages, shed its dismal reputation to become the pride of Cologne, Germany. Kolsch is the 
first book devoted to uncovering the mysteries of this traditional ale. 

~~ toll free 1-88~-822-6273 (U.S. and Canada only) 
(303) 546-6514 • orders@aob.org • www.beertown.org/bp 



R&D. 

Our nine brewers spend their time perfecting the 

brewing process at the traditional breweries where we 

brew our Samuel Adams beers. 

With more than 125 different parameters ro control 

in every batch, it's not surprising to find them tasting, 

resting, and talking beer deep into the night. 

As they tell us all roo often, a brewer's work is 

never done. 

The Brewers of 
Samuel Adams Beer 
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