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GRAIN MaLrs
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Switching to kits allowed

to work with a different
kind of grain.

This man loves beer and brewing. He discovered a talent for crafting tine turniture.

Full grain mash brewing was fine but it was taking up too muc h of his spare time. So he
decided to look for an alternative brewing method that would still provide a satistying hobby
and an equally satisfying brew. The a was waiting at his local brew store - Smugglers
Special Premium Ale, Old Conkerwood Black Ale and Midas Touch Golden Ale -

the Premium Gold range of brewkits from Muntons

Because Muntons use only the finest English 2-row barley and water, the kits

give the same quality result you get trom full grain mashing - except, it comes

ina can is a whole lot more convenient and frees up more time to do

other things

Since switching to kits our man has never looked back. He's still brewing

great beer but Premium Gold means he can see the beauty in other grains

It you're a slave to full grain mashing, don't be! Switch to Muntons today. |
Ask for Muntons Premium Gold at your nearest brew store. M —

A WORLD OF DIFFERENCE

www.muntons.com/premiumgold

LiQuip MALTS « SpPrAY DRIED MALTS Brew Kits * PraiNn & HOPPED MALT EXTRACTS
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UR NEW “REPLICATOR”

columnist, Steve Bader,

grew up in rural North

Dakota in the wheat-

farming community of New Leipzig.

True to its German heritage, it's a

serious beer-drinking town, com-

plete with its own annual version of
Munich's Oktoberfest celebration.

Steve has been a homebrewer

since 1989, when he was given a

copy of Charlie Papazian’s “The

Complete Joy of Homebrewing” for

TEVE PARKES IS THE
owner and lead instructor
at the American Brewer’s
Guild. a respected brew-
ing school in Woodland, Calilornia,
A bona-fide “science guy.” Steve
graduated in 1982 from Heriot-
Watt University in Scotland with a
degree in brewing science. He spent
several years as a pro brewer in
England, producing cask-condi-
tioned beer. e moved to Maryland
in 1988 and co-founded the British
Brewing Company before heading
west to California to launch the
Humboldt Brewery in 1992,

HRIS COLBY did quadru-

ple duty this month by

writing four of the five

excellent articles that
comprise our special “Homebrew
U" package. which begins on page
23, Written and designed to resem-
ble a typical textbook, “Professor”
Colby’s Homebrew U curriculum
teaches homebrewers a compre-
hensive set of brewing skills, from
the simplest no-boil extract beer Lo
a single-infusion all-grain mash.
(Our study culminates with a
graduate-level class on step mash-
ing and German helles taught by
our technical editor, Ashton Lewis.)

Christmas. He started teaching
homebrewing classes in 1990 and
has taught several hundred ses-
sions in the last 11 years.

In 1992, Steve opened his own
homebrew shop, Bader Beer and
Wine, in Vancouver, Washington.
Since then, he has developed a
thick file of “clone” recipes for
Pacific Northwest beers. He'll use
this experience (o help readers
“replicate” their favorite beers. His
first column appears on page 17.

Steve is a regular speaker al
Institute for Brewing Studies con-
ferences and a judge for the Great
American Beer Festival. He's also a
frequeni contributor to various
brewing publications. He lives near
Sacramento with his wife Christine,
their two kids, Sophie and George, a
border collie named Rebus and
Velero the cat.

With the help of Steve, Brew
Your Own is introducing a new
department called “Homebrew
Science.” It debuts this menth on
page 51 and tackles the topic of
enzymes in the mash.

We dreamed up the Homebrew
U package months ago, but the idea
didn’t really come together until we
called Chris, a science editor for
Iolt, Rinehart and Winston in
Austin, Texas. He helped us develop
our “curriculum,” sketched out the
slick textbook-style layout ... and
then eranked out 12,000 words of
information-packed text!

A biology and chemistry major
from Augustana College, Chris
carned his master's degree in mole-
cular evelution and population
genetics from Boston University.
Chris also writes the “Techniques”
column in every issue of BY0. W




INTRODUCING THE MoST EXcLUSIVE BEER CLUB IN THE WORLD

7.\ Michael Jackson’s
A\ )
‘) ;) G reat Beers
Belgium

Monthly Gourmet Selections

An invitation to join Michael Jackson’s newest club. It is limited to 5,000 members
and expected to reach capacity before the first bottle is delivered this summer,

Members of the Great Beers of Belgium receive:

* 12 bottles per month of a Belgian beer never before available in the U.S.
produced by some of the world’s most outstanding breweries; selected by
Michael Jackson and including his tasting notes and recipes.

* An autographed copy of the newest edition of Michael Jackson’s Great Beers of
Belgium to be released this summer.

* A subscription to Beer Passion Magazine, published in Belgium quarterly and
the only magazine in the world dedicated exclusively to fine Belgian beers.

* Satisfaction Guaranteed. You will never pay for a beer you don'’t like.

Call now ot 888-380-BEER
for more information or visit our website at www.realbeer.com

|
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Dear Dr. White,
I'm a great admirer of your
products, having experienced

marked improvements since
switching to your strains.

I'm planning on brewing a
Hefeweizen using your WLP
300 strain. Some folks say that
fermenting below 65°F will
increase esters over phenols;
others say phenols over esters.
Given' the low ambient
temperture in my basement,
this is an important issue in my
brewing. Any comments?
Many thanks,
Phil Ulrich
Dear Phil
Thanks for writing.  Over
70°F will result in a higher
level of esters, banana ester
being most prominent. In
summary, the lower the
temperature, the more phenol
(clove-like) flavor, the higher
the temperature, the more
banana. Good luck.
Chris White, Ph,D.
Owner, White Labs

Email your questions to us at
your question is selected for

our next ad, we'll send you a
free White Labs "Brewer's" hat.

WELTE LABS

888-5YEASTS
www.whitelabs.com

askdrwhite@whitelabs.com. If
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Wizardly Advice
I would like to add something to
Mr. Wizard's response to John Husted’s
queslion in the May issue (regarding
carbonating just a few bottles). The
Wizard suggested some excellent ways
to work with small amounts of priming
sugar, bul Husted might also consider
giving PrimeTabs a try. These are
small, premade corn sugar tablets. The
company sent me a [ree sample a while
back. and I found three tablets per 12-
ounce bottle to work satisfactorily for
my lastes. While 1 found them to be too
tedious to use when filling 50 or so bot-
tles, they might be just the thing when

bottling a six-pack.

Mike Lee
Susanville, California

The Wizard responds: “The hardest
part about bottle conditioning beer by
adding priming sugar to one bottle at a
time is weighing out the sugar
PrimeTabs are a good way to make this
tedious process more manageable
when needed. Thanks for the advice!”

Puffed Wheat

I have a recipe that calls for torri-
fied wheat and am having a hard time
finding it. I have scen two different
descriptions; it's like oatmeal or it’s like
puffed wheat. Is there anything more
common that I can substitute to give
the same effect or should I order some
by mail? The recipe | want to brew is
an kinglish Cream Stout from the “Style

Calendar” (February 2001).
David Gates
Victoria, British Columbia

Torrified wheat is made by heating
unmalted wheat at high temperatures
with dry heat so that it “pops.” This is
similar to hot-air popcorn except, in
the case of wheat, the moisture content
is lower than popping corn and the
wheat does not “explode” like popping
corn. Torrified wheat has a nutty flavor
and lends fermentables and foam-
positive proteins to beer. Raw (unmalt-
ed) wheat can be added to the mash

instead of torrified wheat. The only
major differences belween the two are
that raw wheat is harder to mill than
torrified wheat and the raw wheat
lacks the nuttiness imparted from the
torrification process.

Big Brother BYO
I have only been brewing for about
six months but | have successfully
brewed five batches. Each was great,
but one was exceptional. It was a
German wheat beer kit that | modified
and improved. My next batch of brew
is going to be an Irish amber ale. All
my batches have been partial mash
and I would have made a lot of mis-
takes il you guys weren't looking over
my shoulder. I read many books on
homebrewing but your magazine has
been my biggest source of information
and enjoyment. | owe my success to

you! Thanks, 5Y0.

Paul Kinzie
Atlanta, Michigan

Caramel Questions
How do 1 get a pronounced
caramel flavor in my beer? I made
some caramel and added it to the wort
before the boil. In a second batch, |
added it after the fermentation was fin-
ished but the flavor still disappeared.
Do you know where | could find a
caramel extract? The caramel syrups
sold in grocery stores are mostly sugar

and fermentables.

Mark Yehle
Ashland, Missouri

If you're pouring ice-cream sundae
sauce into your kettle, don’t! Though
caramel sauce lastes great, il conlains
artificial ingredients that can impede
Jermentation. Instead, to achieve a
pronounced caramel flavor in your
beer, use up to one pound of crystal
malt (80° to 120° Lovibond) in each
Jive-gallon batch. You could also
remove lwo cups of your wort,
caramelize it down to six ounces, swirl
a little more hot wort in the saucepan
and pour it back into the brewpot.

Mal]

Black Beauty

I just wanted to say that | brewed
the Black Butte Porter clone recipe
(March 2001) and it turned out great, 1
think that it is even better than the

original. Thanks for the recipe!
Jeff Herlz
Glen Ellyn, IHlinois

Counter-Pressure Filler

In the May issue of BYO, Thom
Cannell’s “Projects” column describes
how to build an affordable counter-
pressure bottle filler. 1t was an oxcel-
lent article with easy-to-follow instruc-
tions. | have acquired most of the basic
materials needed and I am wondering
about a piece that seems (o be missing.
In the instructions, Step 4 reads: “To
fill the bottles, replace your regular
gas-in keg connection with a common
tire chuck.” Doesn’t the gas line need
to go to the keg too? Should it have a T
or ball valve instead?

Also, | understand that the gas
released from a pressurized hottle will
cause a decrease in pressure in the
hottle, because the liquid from the keg,
which is at a higher pressure, will trav-
el to the boitle in an attempt to equili-
brate the pressures. Will the initial
pressure in the keg be high enough to

bottle the whole thing? If the pressure

changes in the keg as bottles are [illed,

won't you end up with different car-
bonation levels?

William Dunlop

Brandtford, Ontario

Thom replies: “Good question, William.

BrEw Youn OwN  September 2001
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The connection at the CO2 generalor
(or high-pressure tank) normally goes
from the regulator to a fitting designed
to attach to the keg — whether pin-lock
or ball-lock — so it can supply appro-
priate pressure to the keg. It is thal
‘gas-in’ fitting I'm referring to. Replace
the keg-side gas fitting with a barb-
fitting tire chuck. Or put a 1-filting al
the exil side of the regulator, two barb
fittings at the T outlets, and separate

hoses Lo the keg's gas-in and a barbed
tire chuck. Then adjust the pressure to
appropriate levels for carbonation or
Jor dispensing.

As for your other question, there
are two different kinds of counter-pres-
sure bottling. One pushes, the other —
our system — uses gravity. There
should be a slight positive pressure in
the keg to assist the first bottle, but
(theoretically) the lower discharge

NEXT TIME SHE ASKS YOU TO
BREW SOMETHING FOR HER.. ..

DO YOU REALLY THINK SHE WANTS A STOUT?

W

SURPRISE HER WITH A WHITE ZINFANDEL . . .
OR A CABERNET ... OR A CHARDONNAY . ..

START YOUR OWN WINE TODAY WITH ONE OF BREW KING'S
PREMIUM WINEMAKING PRODUCTS. CONTACT ONE
OF BREW KING'S EXCLUSIVE DISTRIBUTORS

FOR THE DEALER NEAREST YOU. §|m
I

D Carlson
1-800-321-0315
WWW.LDCARLSON.COM

=
freiNpa]
1-800-735-8793

WWW.MAKEWINENOW.COM
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point for the bottle is al a point lower
than the bottom of the pickup tube in
the keg. The keg should drain because
of the difference in height. But because
a keg is closed it might be necessary to
keep 3 to 4 psi in the keg to assist.
You're theoretically dealing with a
pressurized container of beer (the keg),
whether it became pressurized via CO2
or was nalurally carbonated. It should
simply drain because of the difference
in height between keg and bottle. So
keep a bit of positive pressure in the
keg and tell us your experience. The
purpose is to fill a few bottles. This is
not a substitute for normal bottling.”

How to Lager?

I've seen different articles in BYO
about brewing lager. One recommend-
od method is to run a primary fermen-
tation at 50° to 55° for three to six
days, followed by secondary fermenta-
tion at 45° to 50° F and lagering at 35°
to 40° F for four weeks. The other way
is to do primary fermentation at 45° F
for three days, raise the temperature
to 50° F for four more days. conduct
secondary fermentation at 50° F, and
then lager at 40° F for four weeks.
Which is the best way?

Howie “Homebrew™ Yost
Mission Hills, Kansas

Both methods, in addition to many
others, are used by lager brewers.
There is no “best” or “correct” method

for all brewers and yeasts. Time and

experience will allow you to pick a
technique that works for you. W

Stainless Valve Search
We have had many questions
about where to find the stainless-
steel tire valves used in our plastic
mini-kegs (BY( December 2000).
Stainless is difficult to find, but
“Projects” author Cannell reports
that chrome-plated tire valves are
common, “Wanling to make more
mini-kegs, | went to a tire shop.
While they had no stainless-steel
valves. they did have high-quality
chrome-plated brass lire valves.
Don't give up on the stainless —
you might be able to special-order
them — but well-cleaned chrome
valves make a great substitute.”




OURTESY OF MARTY COWART

PHOTOS

brewer profile

A Yank BI'eWS |n Bl’ltaln ¢ Marty Cowart, New Market, England

AM IN THIE AIR FORCE AND STARTED
homebrewing in 1998 while 1 was
stationed on Guam. friends
and I started the “Guam Brew Crew.”
Now that | live in England, I am slowly
developing the English chapter of the
good old Brew Crew.
I designed and built
brewery with the help of an Iinglish

Some

my home
friend who happens to do stainless-
steel welding. I picked up three fifieen-
gallon stainless-steel kegs from a local
pub supplier and converted them to
kettles. Then I found some 1-1/2 inch
stainless-steel pipe at the local scrap-
yard. system is a three-tiered
gravity-fed set-up. | use two 30,000-
BTU burners for the hot liquor tank
and the mash tun. I upgraded to a
170,000-BTU burner {or the boil kettle.
I'm very fortunate to have friends who

The

specialize in metal fabrication.
Brewing outdoeors in England is a
challenge. 1 have to watch the weather
forecasts, pray they're
plan a week ahead. As you can see in
the picture (at right), weather
doesn’t always cooperate. The problem

correct and

the
| have on bad weather days is main-

taining the target temperature
“Help Me, Mr. Wizard”

(see
on page 11).

Marty and his canine companion sit in front of
his three-tiered gravity-fed homebrewing system.

Early in my homebrewing
adventures, I was skeptical of
porters bocks
after Terry and Sam, two avid

stouts, and

homebrewing friends,
me a doppelbock for my [irst
sample of homebrew. It was a
bit dark, strong and hoppy for
my laste back then. Almost
five years and 81 home-
brewed batches later, |
received the March issue of
RBY0 down
“Build a Great Stout.”
Alter reading the article, 1
decided to go down to the local
pub (The Rose and Crown) and
sample a pint of Guinness draught.
When 1 tasted it, I thought to myself,
“Why didn’t I do that years ago?”
I had brought the BYO issue with me,
pub patrons and | began conversing
about homebrewing and discussing dil-
ferent articles in the magazine, while
having a few more samples, of course.

gave

and sat o read

Since

This experience has opened my
eyes to dark beers and I plan on trying
many new styles. Now that the blinders
have been removed and my taste buds
have ventured 1o the dark side of beer,
there’s no telling what's next on the
homebrewing horizon.

Muarty monitors his mash temperatures
in the cold, rainy English weather.

Homehrgw

Nation
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Mudbone Brown Ale
(5 gallons, extract with grains)
OG = 1.068 FG = 1.018 IBUs = 50

Here is a recipe I recently
devised. I wanted a brown. nutty
ale and tried several recipes. I
played with the grain bill and came
up with what my friends call my
best brew yet. The roasted barley
adds a unigue nutty character, and
the carapils helps give the brew
great body and mouthfeel.

Andy Coppock
Vista, California

Ingredients
1 tsp. gvpsum
5 Ibs. John Bull light
liquid malt extract
3 Ibs. dark dried malt
extract (DME)
0.50 Ib. Victory malt (25° Lovibond)
0.50 Ib. roasted barley
(300°+ Lovibond)
0.50 Ib. carapils malt
(1.5° Lovibond)
11.3 AAUs Magnum hops
(0.75 oz. of 15.1% alpha acid)
3.0 AAUs Cascade hops
(1 oz. of 5.6% alpha acid)
6.1 AAU Kent Goldings hops
(1 0z. of 6.1% alpha acid)
1 tsp Irish moss
British Ale Yeast
(White Labs WLP005)
/3 cup corn sugar or 1-14 cup
DME for priming

Step by Step

Add gypsum to 2-1/2 gallons
water, bring 1o 155° F. Steep grains
in 2-1/2 gallons 155° I water for 25
minutes. Sparge with 1/2 gal. 155°
F water. Add liquid extract and
DME. Add Magnum hops at begin-
ning of boil. Boil 30 min. and add
Cascade hops. Boil 20 min. and add
Kent Goldings hops and Irish moss.
Cool wort and top up with cool
water to 5-1/2 gal. Pitch yeast at
68° to 70° I, ferment 7 to 10 days,
rack to secondary for an additional
5 to 7 days. Bottle with 2/3 cup corn
sugar or 1-1/4 cups DME,

Baew Your Own  September 2001
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homebrew club

BURRP in our nation’s capital - washington, o.c.

—.

BURP’s diverse collection of members gathers for
a festive beer-tasting session.

URP (Brewers United for Real

Potables) started in

September 1981 by a small

but particularly avid group of
homebrewers. With the addition of
several energetic leaders, such as Dan
McCoubrey — late sports editor at the
Washington Post — the club grew
quickly into one of the premier home-
brew organizations in the country.
BURP has about 300 members, includ-
ing a number of couples and many
women. BURP meets monthly and each
meeting follows a theme, usually a par-
ticular beer style or process. The meet-
ings start with an educational session
on the style and a commercial tasting.
then move on 1o a competition.

BURP hosts a number of annual
events, conferences and [festivals,
including: The Spirit of Free Beer
Homebrew Competition, one of the
largest regional competitions in the
country; The Mid-Atlantic States
Homebrewers Campout (MASHOUT), a

wis

regional weekend campoul
held every August; and the
BURP Real Ale Competition and
Festival, a celebration of the
joys ol English-style cask- con-
ditioned ale. For this event,
judges from around the country
judge 30 to 35 kegs of home-
brewed cask ale served on 18
authentic English hand-pull
beer engines.

BURP’s pride and joy is the
Spirit of Belgium Conference.
Held every two to three years, it
focuses on Belgium and Belgian-siyle
beers and brewing practices. The con-
ference features renowned experts on
Belgian beer and brewing (Michael
Jackson was the speaker at this year's
conference), tastings of rare Belgian
beers and American-brewed Belgian-
style beers, a Belgian-style homebrew
competition and a traditional Belgian
banquet and party.

BURP members brew at all levels,
from extract-only to advanced all-
grain. One ol our members even buill
an addition to his house just to brew
barrel-sized all-grain batches. Several
of our members have built beautilul
all-grain systems that rival some of
those found in commercial crafi brew-
eries. These folks are constantly hum-
bled, though, by one of our partial-
mash brewers who routinely wins
BURP competitions.

Special thanks to BURPer Bill
Ridgely for providing this text.

reader tip

homebrew calendar

SEPTEMBER 8 AND 9
Tavern Days Celebration,
Croton-on-Hudson, New York

A two-day beer-tasting festival
held al the Van Cortlandt Manor,
home of a 17th-century brewing
family, an hour north of New York
City. The festival features craft
beers from the Hudson Valley as
well as food. music, tavern songs
and dancing. Historical brewing
methods will be demonstrated.
Hours: noon to 6 PM. Call (800)
656-1212.

SEPTEMBER 13 TO 16
Mount Angel 36th Oktoberfest,
Mount Angel. Oregon

This Bavarian-style folk fesli-
val offers Bavarian specialty food,
a Biergarten, a Weingarten and a
“Microgarten” featuring some of
the Northwest’s best microbrews
as well as four great beers from
Munich. Call (503) 845-6882 or go
to www.oktoberlest.org.

SEPTEMBER 22
7th Annual California Brewers
Festival, Sacramento, California
Offering over 100 microbrews
from breweries throughout the
West. There will also be live music
and local food. Located at the
Cesar Chavez Park on 9th and J
Streets. Call (800) 754-2261 or go
to www.calbrewlest.org.

SEPTEMBER 27 TO 29
Greal American Beer Festival,
Denver, Colorado

The 20th annual GABE will
feature more than 300 micro-
breweries and 1,200 beer selee-
tions. Informative educational
booths, food and music. The
annual GABF competition runs in
conjunction with the festival. The
festival is held at the Colorado
Convention Center, Call (303) 447-
0816 or go to www.beertown.org.

I ENJOY CREATING THE LABELS for my new beers almost as much as |
like brewing (and drinking) them. | keg and force-carbonate all of my batches
and I wanted a way to label my kegs as well as my taps.

I happened across a package of plastic sleeves meant to hold business
cards and pressed these into service, They are sticky on the back, s0 they effec-
tively label my kegs and the taps on the front of my refrigerator. When T brew
a new beer. I put two labels into the sleeve on the keg and move one of them
{0 the fridge when the beer is tapped. It really works great!

Debra Ann Cherry
Sugar Iill, Georgia
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Join the Homebrew Nation!
Send your homebrewing stories,
tips, recipes and events to
edit@byo.com. If we publish your tale,
we'll send you our cool new
Luro-style BYO bumper sticker.
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Looking Back

What | wish | had known as a homebrewer

Brewer: John Maier of Rogue Ales
in Newport, Oregon. John home-
brewed from 1981 to 1987. He took
the Siebel Institute long course in
1986 and has worked as head
brewer at Rogue for twelve years.

Use a Hopback. If there is one
piece of equipment that I really wish |
had used as a homebrewer, 1 would

have to say it is the hopback. This is a
device used after the boil. We have a
stuinless-steel sereen with a buneh of
small holes — hig enough to let the
worl flow through, but not the hops.
Homebrewers could fashion something
of similar design, maybe out of a buck-
ot top or perhaps a stainless-steel
screen fashioned to fit inside a bucket
or a pot. A hopback allows you to get
an excellent aroma (rom the hops
without losing some of the aroma char-
acteristics, which might happen if you
added the hops at the end of the boil.
The longer the hops are in contact with
the near-boiling wort, the more aroma
is lost. The hopback makes the contact
fast and the loss of aroma minimal. Tl
adds tremendously to the brew.

Go Low-Co. I used 1o use some
of the more standard dry-hopping hops
like Chinook and Cascade, but I've
found that the better finishing hops are
low-cohumulone hops. Cohumulone

Mark
Tabernash/Left Hand Brewing in
Denver, Colorado. Mark began
homebrewing in the early 1980s,
then helped to start Tabernash

Brewer: Lupa of

Brewery in 1993. Tabernash
merged with Left Hand in 1998.

Transfer with Utmost Care.
Transferring the beer is a eritical step,

and there are two times when you need
o be very attentive. The first is when
the hot wort is transferred to the lauter
tun. It's important o minimize oxy-
genation at this stage, since it leads to
off-flavors.

The second is the transfer of the
hopped wort to the cooling vessel. The
goal is 1o get the wort down Lo [ermen-
tation temperature as quickly as possi-
ble. You want to reduce the time that
organisms other than yeast can work
on it. Once the temperature is below
boiling, those bad organisms will start
going to work.

Monitor pH. I learned it’s impor-
tant to monitor pH during fermenta-
tion. This tells us how the yeast is man-
aging. The pH drop is the first effect
the yeast has in the fermentation
process. A rapid decline in pH in the
first days of fermentation is a good sign
of healthy fermentation. The general
starting pH is between 5.2 (o 5.5, then

ﬁps fr{:,mPI'OS

by Thomas J. Miller

o/

varies between 20% and 65% of total
alpha acids, depending on the variety.
Some varieties, like Cascade, have
higher levels of around 40%. These
higher levels of cohumulone impart a
harsh bitterness to the beer. Low-
cohumulone hops are in the range of
17% to 25% and impart more subtle
Mlavors and aromas, and they add to
head retention, T prefer varieties like
Horizon and Amarillo.

Mash Short. 1 would shorten
the mash time and only do single-
temperature mashes. The way malts
are modified these days, | think home-
brewers waste their lime doing a step
mash. We do everything single temper-
alure al Rogue, and 148° 1o 152° F is
the best range. The rest time only
needs (o be about 45 minutes. Lab tests
show that conversion can be reached
in seven minutes, but I wouldn't try
that. You could try 30 minutes, too. |
mean, why extend the brew day?

it should drop to between 4.4 and 4.6.
Anything below 4.2 means you might
have some trouble with the heer. But if
the drop isn’t low enough, you will not
have a complete fermentation. And if
it's too slow, other organisms will have
an impact,

Regulate Temps. The need for
regulation is  often
ignored because of equipment limita-
tions. The goal is to create the right
environment for veast. If it's too hot —
above 607 I for most lagers and above
70° F for ales — you'll get all kinds of
by-products, like higher alcohols or
fusel alcohols, which can impart a
solvent-like and rubbing-alcohol flavor
and aroma. If it’s too low — below 40°
F for lagers and below 65° I for ales —
fermentation will be too slow. We regu-
late lagers at two levels, First we fer-
ment for three days around 50° F, then
we drop for several more days between
42° to 44° F. This limits the diacetyl,
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7ips 2 proS

Brewer: Bob Davis of the
Weyerbacher Brewing Company in
Easton, Pennsylvania. Bob started
working at the Weyerbacher
brewery in September 1991 and
became head brewer in 1998. He
brewed at home for about five
years before “going pro.”

Count Yeast Cells. Professional
brewing forces you to learn things you
never even considered as a homebrew-

er. Yeast is one example. It's really easy
to just grab a packet of yeast and
throw it in the fermenter, and then let
the little guys do their work. But know-
ing cell counts and the viability ol your
yeast is dreadfully important. Being
able to do this requires some basic
biology and chemistry skills, a micro-
scope with slides, and the ability and
patience to count the cells. As a gener-
al rule you want to check the cell count
throughout fermentation to make sure
they are propagating well and are
viable, because this guarantees a good
fermentation.

Make a Starter. This is helpful
whether you count not.
However, there are some general rules
of thumb, First, a thick slurry always
trumps a packet of dry yeast. Second,
an active, frothing starter always

cells or

trumps slurry, which may contain
dead, mutated or tired cells.

Watch the Temps. It is often
beyond the enthusiasm of most hobhby-
ists to strictly control their fermenta-

tion temperatures, but it can be vitally
important, Most homebrewers only pay
attention to temperature il they are
lager brewers, but ale yeasis have pre-
ferred temperature ranges as well.
Certain ale veasts give off wacky oul-
of-flavor-profile esters il permitted too
high a primary fermentation tempera-
ture, as is evidenced by certain Belgian
beers which are fermented in the 80s.
Ignore IBUSs. If there is one thing
I have learned, it is that IBUs are not
the gospel. They are absolutely impos-
sible to duplicate exactly, so there is no
point in worrying about doing so. Why?
Because vour kettle is different from
Urquell's, or Bass Browery's, or wher-
ever. They more than likely get better
alpha-acid extraction than you could
ever dream of with vour home brew-
ery. You'll never know the exact IBUs
unless you send your beer to a lab for
analysis. Just make the best flavor,
aroma, and (above all) the best beer
you possibly can, and don't worry
about trying to hit a target IBU. Il
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Control the Heat

Metallic homebrew, calories and excessive ooze

have recently buiit a basic three-

tier all-grain system out of three

converted kegs. | am in the Air

Force and currently stationed in
England (see page 7). Unfortunately, |
must brew outdoors. This time of year
the weather is cold, cloudy, windy, wet
and rainy, especially during my brew-
ing sessions. | have brewed six five-
gallon batches and with every batch |
have had a difficult time keeping my
target temperature of 152° to 154° F.
My temperatures bounce between
145° and 160° F. | usually hold my tar-
get temperature for 75 minutes of the
80-minute mash. When the tempera-
ture fluctuates, | try to get it back to
the target as quickly as possible.

The batches have turned out with a
normal OG for their particular style,
and they have tasted great. My goal is
to constantly improve my brewing
techniques and create the best brew
possible. Should | be concerned
with the temperature fluctua-
tions? If so, do you have
suggestions for controlling
the temperature?

Muarty Cowart

New Market, England

Mash temperature in
all-grain brewing has a
significant and demon-
strable affect on beer fla-
vor. In multi-
temperature mash pro-
files with temperature
rests between 120° and
160° F will
more fermentable worts
than  single-temperature
mashes held between 152°
and 154° E. In flavor terms,
beer produced from highly
fermentable wort tends to
be drier, crisper and per-

general,

produce

haps lighter in body than those made
from less-fermentable worts. Concerns
about precise temperature control are
very real to brewers
because the ability to repeat mash
temperatures directly affects beer con-
sistency. And consistency is an impor-
tant key to commercial quality.

When most homebrewers think of
quality. we think of the sensory quali-
ties of the beer. Does it taste, look and
smell like intended on brew day? If it
does, then all is great and we will have
a quality brew. However, if you only
want to brew that one beer. then you
should attempt to be as consistent as
possible with your mash temperature,
along with every other key variable in
the brewing process. On the other
hand, if you want to brew a wide
assortment ol greal-lasting home-

brewed beer, 1 would not
be overly concerned. It
sounds like your mash
stays in the desired range
/ for most of the time and
when it does cool off you
heat it up in a reasonable
time frame. I would he more
concerned il you were get-
ting the mash too hot

%

4 and then trying to
ﬁ"' cool it back down,
destroy enzymes.

because that can

One easy solution to

your problem is to insulate
your mash tun. It sounds
like you have a stainless-
steel mash tun heated by a
propane flame. You don’t
wanl Lo insulate the bottom
because the vessel would
be difficult to heat if the insu-
lation was doing its job and the
insulation might burn (unless it
is resistant to flame, like rock
wool, glass liber or asbestos), If
this were my project | would buy
non-flammable insulation

commercial

]

d
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malerial and insulate the sides of the
mash tun and make some type of sim-
ple insulated, ld to prevent heat loss
from the top. You could probably find
these types of materials in your Air
Force locker!

One recent afternoon, over a few
of our favorite beverages, a friend and
| got into a good-natured argument.
My friend is a diabetic (and a beer
lover) so calorie and nutrition informa-
tion is very important to him. We were
debating just where the calories in
beer come from. My friend’s opinion is
that the alcohol provides the calories,
based on the fact that a beer and a
shot of liquor are considered equiva-
lent. Having recently read the article on
creating low-calorie beers using
“Beano” (April 2001), | hypothesized
that the majority of the calories in beer
must come from unfermented carbo-
hydrates. Please educate us.

Walter Scott
Reisterstown, Maryland

There is really no reason o argue
about this because you are both par-
tially correct. An average 12-ounce
serving of a “domestic-style” beer con-
tains about 14 grams of ethanol and 11
grams of carbohydrate. In caloric
terms this equates to 98 calories from
ethanol and 44 calories from the car-
bohydrate, for a total of 142 calories.
The most effective methods of making
lower-calorie beer involve reducing the
alcohol content, residual carbohy-
drates or, most commonly, a combina-
tion of hoth. The article on using Beano
to make a light beer focused on reduc-
ing the residual carbohydrates by
increasing wort fermentability.

| recently | made a major brewing
mistake. | brewed an IPA, which |
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decided to dry-hop. | am a fairly new
brewer and | had never dry-hopped
before. | needed a weight that would fit
into the carboy and hold down the hop
bag and unfortunately, my misfiring
synapses hit upon the idea of using a
nail for this purpose. | washed and
sanitized the nail and left the assem-
blage in the secondary for three
weeks. When | bottled, | noticed a
metallic aftertaste to the beer. | tried a

bottle after a week. It tasted good
except for the metallic flavor, which
faded after a few drinks.

Do you think it is safe to drink the
beer? It tastes okay, but | don’t know
what chemical reactions may have
gone on in the secondary. Or do you
think that | should just dump it and
learn from the experience?

Lloyd Chatham
Lafayette, Indiana
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Whether this beer should be
dumped or not is up to personal pref-
erence, since the metallic flavor does
not present any dangers Lo your health.
The most notable thing about iron in
beer is the metallic taste and oxidation.
When brewers talk about oxidation,
oxygen is usually the first thing that
jumps to mind. but oxidation is also
caused by metal ions, like iron and
copper. Another feature of iron is that
it has a positive affect on beer foam. |
have heard of brewers intentionally
exposing wort to iron for the foam pos-
itive results. I think the negative flavor
effects outweigh the positive foam
effect, but to each his own!

The material of choice for brewing
equipment, including hop bag weights,
is stainless steel. Although stainless
steels are primarily composed of iron,
the iron does not leach out of the steel
because of the presence of other alloy-
ing elements, such as chromium, nick-
el and molybdenum.

Historically, brewers have used all
sorts of materials to build brewing
equipment. The list includes copper,
wood, aluminum, mild steel (like your
nail) and even conerete. Today, almost
all beer-brewing equipment. be it brew
kettles, valves, pipes or hop bag
weights, is made from stainless stoeel.
In the future, I would go to a hardware
store and buy some stainless-steel
washers or nails and use those instead
of the mild-steel version. 3

| am fairly new to homebrewing. |
am trying to use liquid yeast — wit
beer yeast, for the second time. The
first time it blew the lid off my plastic
primary fermenter. This time it's foam-
ing up through the airlock. | have had
to clean the airlock several times. |
know that by doing this | risk contami-
nating the beer, but | don't want the lid
to blow off again. Any ideas about
what'’s up with this ooze? Should | use
less than 5 gallons of wort next time?
Is this normal wit beer yeast behavior
or should | brew a small starter batch
next time?
Julie 8. McCrae
via e-mail




I've been brewing for about 5
years. | always have been quite fastidi-
ous when it comes to sanitation and
my final products are always quite
good, which is why | am a bit perplexed
about what may or may not be going on
in my primary fermenter. | used a new
type of yeast on an alt recipe | have
made a few times before and the fer-
mentation has been extremely aggres-
sive — so aggressive that it blew the
cap off my vapor lock. Is my beer con-
taminated? Could bacteria cause this?
Should | just wait until | move to sec-
ondary fermentation? Help!

John Bento
Portland, Oregon

This basic question has come up in
the pasi. It is a question | like to see,
because I believe this phenomenon is
positive. The foamy ferments are most
likely not cansed by bacterial contami-
nation. The fact that two nearly identi-
cal questions came in al the same time
leads me 10 speculate more homebrew-
ers are pitching enough yeast to wit-
ness a “normal” [ermentation!

Foam or krauesen volume is a
function of several variables. The two
most important are yeast strain and the
pitching rate of viable and vital yeast,
In my experience, weizen and wit beer
strains of yeast take the grand prize
when it comes 1o krauvesen volume,
Normal ale and lager strains seem to
have krauesen volumes that are com-
parable to each other,

In general, increased pitching rate
results in a more aggressive fermenta-
tion with more krauesen. The caveat to
this statement is that the veast pitched
must be viable (alive) and vital
(healthy).

The most common type of commer-
cial fermenting vessel these days is the
eylindroconical or unitank fermenter.
These tanks have a tall, skinny appear-
ance and are designed with sufficient
headspace to minimize over-foaming.
The standard unitank has a height to
diameter ratio of about 3:1 and has
between 25 and 30 percent headspace,
The headspace is calculated by adding
25 1o 30 percent to the working vol-
ume. For example, a 5-gallon batch
would be fermented in a vessel with a
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gross capacity of 6.25 to 6.5 gallons,
My point is that commercial brew-
ers anticipale an aggressive fermenta-
tion because they really want to use
healthy yeast and pitch enough to get a
rapid fermentation. They want a rapid
fermentation, in part, to minimize the
time taken for primary fermentation —
after all, time is money. But more
importantly, rapid and aggressive fer-
mentation is one of the best ways to

reduce the risk of contamination dur-
ing fermentation. A good pitching rate
when using yeast harvested from a
previous fermentation is about 250 mlL
of thick yeast slurry per gallon batch.
A slow, pathetic fermentation takes
several days for pH reduction and for
alcohol levels to rise. Alcohol and
Tower pH are two keys to suppressing
the growth of bacterial invaders, espe-
cially during the early stages of fer-
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mentation. Lxcessive foaming and a
big mess in the airlock can certainly
cause problems if environmental cont-
aminanis begin to grow and make their
way into the fermenter.

Another serious problem that can
occur with blow-off is that the airlock
becomes plugged and either blows off
of the fermenter like a rocket or the
fermenter breaks, for example il a car-
boy is used. 1 personally do not like to
see bubbler-style airlocks on fer-
menters during rapid fermentation. A
better device is a large tube with an
outside diameter that is the same as
the inside diameter of the carboy open-
ing. Make the hose long enough to
place the loose end in a small bucket of
water and you now have a larger ver-
sion of an airlock. This style of airlock
is much less likely to become clogged
and if foam does blow off from the fer-
mentation, you can replace the bucket
ol foamy water without having to
remove the airlock.

Another way to minimize blow-off
is to use a larger carboy or to make a
smaller batch. 1 would rather make as
much beer as I can get out of my kettle
and buy a fermenter large enough to
handle the volume, versus allowing my
fermenter to dictate my batch size.

On a somewhat related note, many
brewers like to have their fermenters
foam up enough to skim the top of the
foam. Many traditional fermentation
systems use some type ol skimming.
Both Anheuser-Busch and Coors have
special methods to remove the “braun
hefe” from their fermentations because
these companies feel it contributes a
coarse and unpleasant bitterness to the
finished beer. A foamy [ermentation
can be a very healthy sign of good beer
to come!

What is up with Mr. Wizard’s
Guinness “GFE” information (April
2001)? Where did he hear about this
mysterious extract? | think it is a good
story, but 1 am craving a second opin-
jon. | was in London recently and met
Roger Protz of CAMRA at a book sign-
ing. We spoke briefly over a pint and
the subject of Guinness GFE came up.
He claims to have heard of it, but did-



n't know of any real documentation. |

have friends doubting my beer knowl-

edge. | am distraught. Please point me
in the right direction.

Jonathan Surratt

Chapel Hill, North Carolina

I admire your hesitation to buy into
the GFE story without a second opin-
ion. However, instead of getting a true
second opinion, I will try to shed some
more light on the topic. I mentioned
GFI, or Guinness Flavor Essence, in
the April 2001 issue when answering a
question about stout brewing. The
short paragraph mentioned, without
any references, that Guinness produces
a special concentrate for use by brew-
eries who brew Guinness around the
world. In essence, GFE is analogous to
Coca-Cola’s famous ingredient “X.”

This is not something I made up
nor is it the brewing equivalent of an
urban legend. GFE does indeed exist. In
Michael J. Lewis" well-regarded book
“Stout” (Classic Beer Style Series 11,
Brewers Publications), GFE is briefly
mentioned on page 61. The technical
editor of Lewis’ book was Dr. Robert
Letters, former Director of Research
for Guinness. So far I'm feeling pretty
good in the credibility department! I
could cite more sources. butl these
sources may reveal my identity and
that simply cannot happen.

Beer is a beverage with a [ascinai-
ing and romantic history. Modern
breweries still hold the traditions of
brewing in high regard, but they don’t
turn a blind eye to modern technology.
Brewing literature is full of research on
modern alternatives to traditional
brewing practices. Continuous fermen-
tation, immobilized cell cultures for
accelerated aging, modified isomerized
hop extracts and allernative methods
of wort boiling are just some of the cur-
rent topics being explored by brewers
around the world. I hope my answer to
your guestion helps you regain vour
credibility with your friends.

A brewery | once visited mashes
every beer at 146" to 148° F. In my opin-
ion, their beers are guite sweet and
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uncharacteristic of their respective
styles as defined in the BJCP style
guidelines. At these lower tempera-
tures beta-amylase is favored. Am |
correct? Besides the fact that some of
these beers should have slightly higher
mash temperatures, why are they so
sweet? It works out fine for me since |
enjoy sweeter beers but, in general, |
thought that lower mash temperatures
(148° to 152° F) produced drier, more
attenuated beer and temperatures
greater than this produced sweeter,
more dextrinous beers.
Floyd Bates
Anchorage, Alaska

There are several reasons why a
particular brewery makes a lineup of
beors that all seem sweet. Some brew-
ers really like crystal malt and can get
carried away with it. Another possibil-
ity is the particular yeast strain used
for fermentation has not completely

fermented all of the fermentable sug-
ars. These types of yeast are described

as having low attenuation rates. And
then there is mash temperature.

I agree with your assessment that
a mash that favors beta-amylase activ-
ity typically produces drier beers. One
exception to this generalization is
when the mash lemperature is quite a
bit lower, say between 140° to 145° F,
than the “conversion” temperature
range where alpha-amylase is very
active. It is possible to have very good
beta-amylase activity.
enzyme has “nibbled” the ends ofl the
starch molecules, and to have very lit-
tle alpha activity. The result will be a
mash with a very high concentration of
unfermentable dextrin chains.

If this type of mash were checked
with the iodine test it would test posi-
tive for starch.
that the 146° to 148° F temperature
range is the intended range and the

where this

It's entirely possible

actual temperature is different due to

out-of-calibration thermometers.
When 1 intentionally favor beta-

amylase by adding a low temperature

rest | always use a second rest in the
154° to 158° F
plete conversion. (For more on mash

range to ensure com-

enzymes, see page 51.)

Usually I would not expect dextrins
to add sweetness because they really
do not taste sweet. However, il a beer
had a high concentration of dextrins
you can and will get conversion of the
dextrins to simple sugars in your
mouth because of amylase enzymes
present in saliva, W

Do you have a
{ / question for Mister
4l | Wizard? Write to him
j I [ /o Brew Your Own,
| 3053 Main Street, Suite
A, Manchester Cenler.
VT 05255 or send
your e-mail to
| wiz@byo.com. f you
W submit your guestion
¥ by e-mail, please
include your full name
and hometown. In
¢ every issue, the Wizard

will select a few ques-
tions for publication.
Unfortunately, he can't
| respond to questions
personally. Sorry!

The small batch equipment company

A billion dollar pharmaceutical company uses our fermentation tanks for blood plasma separation.
The material of choice was stainless steel. Need we say more about our plastic!

Fermenters

5 sizes - 6.5 gallons to 1 barrel
Affordable Conical & MiniBrew

Mash Lauter Tuns

Designed for 5 & 10 gallon

recipes - 23" tall by 17.5"
Forget secondary transfers wide - Max. 35 pds. of grain

Move settled yeast, not the beer
Easier to clean - Superior to
stainless steel - Less back
breaking labor - Farm yeast -
Develop a flavor that is truly
your own - Proven fermentation
tank design - Why wait? Enjoy the ease of brewing!

The flat false bottom will not

float or leak grain - supported

by built in ledge 1 1/2 inches -

from bottom and center leg

2 extra threads for RIMs - New sight glass &
sparge head - Superior to water & camp coolers
5/16 inches thick rugged plastic will last longer.

EVERYTHING INCLUDED READY TO BREW

Call it a hop back or call it a grant - The MiniHop Back is back - it’s redesigned & unique
Contact us and we’ll mail a picture and specification before the next issue of BREW

Call 909-676-2337 or e-mail jthomas@minibrew.com or see www.minibrew.com for a free catalog
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The Replicator

Harpoon IPA and Slow Elk Oatmeal Stout

Dear Replicator,

| recently moved from Portsmouth,
New Hampshire to the West Coast and
although I have found many new beers
to try, | still sometimes miss my
Massachusetts favorites. Do you know
of any clone recipes for Harpoon IPA?
Maithew Arsenault

Corvallis, Oregon

Ingredients

6.6 1bs. Muntons light malt
extract syrup

0.50 Ib. Muntons light dry
malt extract

1 Ib. Munich malt

1 Ib, Victory malt

8 AAUs Centennial hops
(1 oz. of 8% alpha acid)

4 AAUs Kent Golding Hops
(1 oz. of 4% alpha acid)

4 AAUs Liberty hops (1 oz. of 4%
alpha acid) for dry hopping

1 teaspoon Irish moss

3/4 cup corn sugar for bottling

Bedford British Ale (White Labs
WLP006), Burton Ale (WLP023),
American Ale 1T (Wyeast 1272) or
Coopers yecast.

Step by Step

Steep specialty grains in about 3
gallons of water at 150° to 155° IV for
30 minutes. Remove grains and add
malt syrup, dry malt extract and

arpoon IPA, brewed hy the

Massachuseits Bay Brewing

Company in Boston, is the

best-selling beer in the
65,000-barrel brewery. According to
head brewer Al Marzi, they have been
brewing this IPA since 1992.

Al says this beer is more of a North
American IPA than a British IPA. North
American IPAs tend to be more bitter
and less fruity than the British IPAs.
Harpoon IPA has a balanced maltiness
with a toasted feel. This comes from
the Victory malt, which has a toasted
aroma and flavor. Its hop level is
around 40 to 45 IBUs, and Al recom-
mends dry hopping this beer with some
“floral” aroma hops. (I suggest Liberty,
but you could also use Cascade,
Hallertau, or Fuggles). Choose a yeast

Harpoon IPA
(5 gallons, extract with grains )
OG =1.060 FG = 1.013
IBUs = 40 to 45

bring to a boil. Add 1 ounce
Centennial hops and 1 teaspoon Irish
moss and boil for 60 minutes. Add 1
ounce Kent Golding hops for the last
30 minutes of the boil. When done
boiling, strain out the hops and add
the wort to cool water to fill to the
5-1/2 gallon mark. Add your yeast
when the wort is 75° to 80° F and
aerate well. Let the beer slowly cool
to about 68° F, and ferment until
complete (7 to 10 days).

After fermentation is complete,
transfer beer to secondary and add 1
ounce of Liberty hop pellets 1o the
beer (this is called dry-hopping). Let
these hops sit in the beer for about a
week to enhance the hop aroma,
then separate the hops from the beer
and bottle as usual.

Extract brewing tip: If you are try-
ing to make beers with higher bitter-
ness levels, remember that you must
boil a larger portion of the total

Recipe ExCjanGe

by Steve Bader

that promotes fruitiness, but is low in
diacetyl and high in attenuation, so this
beer doesn’t end up too sweet (my
suggestions are in the recipe below),
The hop bitterness is assertive, vet the
maltiness is big enough to balance the
beer. IPAs have a higher alcohol level,
but they are balanced and drinkable.

For more information go to
www.harpoonbrewery.com or call the
brewery at (8§88) HARPOON.

wort, ideally a minimum of 4 gallons
out of a toial of 5 gallons. Most
extract recipes boil only 3 gallons of
wort or less, and with this “thick”
syrup, higher levels of hop bitterness
are not possible. The compromise
with boiling a larger volume of wort
is that you need a bigger pol, and
you must use a wort chiller before
pitching the yeast, While this recipe
calls for 3 gallons of boiling wort, I
suggest a larger volume to get the
proper bitterness.

All-grain option: Replace Muntons
malt and dry malt extract with 9
pounds of pale malt. Mash grains
together for 60 minutes at 150° to
152° K Collect enough wort to boil
for 90 minutes and have 5.5 gallons
vield. Decrease Centennial boiling
hops to !/2 ounce to account for
increased hop extraction efficiency
in a full boil. The remainder of the
recipe is the same as the extract.
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Recipe ExChanGe

Dear Replicator,

I have been looking for a good
clone recipe for Slow Elk Oatmeal
Stout, brewed by the Big Sky Brewing
Company of Missoula, Montana,

Jim Arnold
Auburn, Washington

ere’s what Matt Long, brewer

at Big Sky. has to say about

Slow Elk Oatmeal Stout. “Too

many U.S. oatmeal stouts are
heavy and bitter. We wanted a stout in
the tradition ol the British Isles: medi-
um-bodied, very drinkable and smooth.
In short, we wanted a session beer.
Slow Elk Oatmeal Stout was born in
1995 to salisfy these desires.”

This beer comes in around 3.9 per-
cent alcohol by weight. The oats in the
recipe give the beer a special smooth-
ness that is not normally found in this
kind of stout. l

For more information, call (800) 559-

-

2774 or go to www.bigskybrew.com.

Slow Elk Oatmeal Stout
(5 gallons, extract with grains)
OG = 1.055 FG = 1.016 IBUs = 20

Ingredients

6.6 1hs. Coopers light unhopped
malt syrup

1.5 Ibs. crystal malt (807 Lovibond)

4 oz. black patent malt

6 0z. chocolate malt

6 oz. llaked oats

6.25 AAUs East Kent Golding hops
(1.25 oz. of 5% alpha acid)

1 teaspoon Irish moss

2/3 cup corn sugar for bottling

London ESB Ale (Wyeast 1968) or
Iinglish Ale (White Labs WLP002)
or Muntons dry yeast

Step by Step

Steep specialty grains in aboul
3 gallons of water at 150° to 155° F
for 30 minutes. Remove grains,
add malt syrup and bring to a boil.
Add 1.25 ounces Kent Golding hops
and 1 teaspoon Irish moss and boil
for 60 minutes. When done boiling,
strain out hops and add the wort to

cool water in a sanitized carboy.
Fill carboy Lo the 5-1/2 gallon mark.
Add your yeast when the wort is
75° to 80° F and aerate well. Let
the wort cool to about 68° I over
the next few hours and then fer-
ment at 66° to 70° F until fermen-
tation is complete (7 to 10 days).

All-grain option: Replace Coopers
malt extract with 7.5 pounds of
pale malt. Mash grains together for
60 minutes at 155° F  Collect
enough wort to boil for approxi-
mately 90 minutes and get a 5.5-
gallon yield.

Decrease boiling hops to 1
ounce (5 AAUs) to account for
increased hop extraction efficiency
in a full boil. The remainder of the
recipe is the same as the extract.

Have a recipe request? Send it to
the Replicator at edit@byo.com.

Support Family Farms & Fair Trade
Roast and Brew the Finest Coffee you
have ever tasted. Celebrate The Freshness!

I

@
Learn how to roast your own coffee at

RoastYourOwn.com
or phone us 1.888.307.6278 !
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Kolsch and Porter

Ale from KolIn, porter from London

n the fall, brewers realize that sum-

mer has taken its toll and they are

dangerously low on homebrew! We

have chosen a light Kélsch to fer-
ment in cool September weather and a
robust porter to take the chill out of
October evenings.

KOLSCH-STYLE ALE

OG = 1.040 to 1.048 FG = 1.008 to
1.013 IBUs =16 to 30 SRM =3.5t0 5
ABV = 4.0 to 5.0%

Kiilsch is the beer that put the
German city of Cologne (Kéln) on the
map. Kolsch is the only beer in the
world that has “protective appellation”
and is recognized by the German gov-
ernment. This means that the name
Kolsch can only be used for beers that
are brewed in Cologne.

Kilsch is an ale that is fermented
at the lower end ol ale temperatures
(between 55° to 62° ), then lagered at
34° to 45° F to reduce fermentation
byproducts. The well-balanced Kilsch
pours into the glass as a brilliant
straw-gold beer topped with a tightly-
beaded head. The aroma is soft and
subtle with a hint of fruity hops leading
to a clean. crisp flavor and a dry, lin-
gering finish.

Style Guidelines

The guidelines for Kilsch do not
allow for much variation. The light,
fruity hop aroma is from German noble
or Czech Saaz hops. There should be
no or very low maltiness. There should
be no diacetyl because afler fermenta-
tion this beer is lagered, rendering it
smooth and clean. There is a slight hint
of fruitiness because it is fermentated
at low-end ale temperatures.

The beer is brilliantly clear, very
pale to light gold. A stark white, long-
lasting head stays until the end with
lace clinging to the glass. The palate is
round and soft with just a slight hop
fruitiness and a subtle dry finish. There
is a low o medium bitterness.

Hops, Malt and Yeast

It is very important to use German
hops for brewing a true Kolsch. Use
Tettmang, Perle or Hallertau for bitter-
ing, and Spalt. Tettnang and Hallertau
for Mavor and aroma. The only excep-
tion, Czech Saaz, can also be used.

Some Kilsch brewers use 100 per-
cent pilsner or two-row pale malt in
the grist, while others use as much as
20 percent wheat malt. The wheat is
used for head retention, mouthfeel and
to add to the body of the beer. An addi-
tion of a small amount of German
Munich malt will provide a subtle
maltiness to the Kilsch. For extract
brewers, use Muntons extra-light DME
with up to 20 percent dry wheat malt
extract., The reason for using the
British brand is for lightness in color.,
The best choice of yeast is Kilsch
(Wyeast 2565) (ferment at 60° F) or
German Ale (White Labs WLP029),

KOLSCH-STYLE ALE

(5 gallons, extract with grains)

OG = 1.047 to 1.048 FG = 1.010 to 1.011
SRM =3 IBU =23 ABV =4.7%

Ingredients
4 oz. German crystal malt
(2.5” Lovibond)
4 oz. Munich malt
4 lh. Muntons extra-light
dry maltl extract
1.5 Ib. Muntons wheat dry malt extract
5.4 AAUs Tettnanger (1.25 oz. of 4.3%
alpha acid) (bittering)
1 AAUs Spalt (0.25 oz. of 4%
alpha acid) (flavor)
1 AAUs Czech Saaz
(0.25 oz. of 4% alpha acid) (Navor)
1 tsp. Irish moss for 15 minutes
1 AAUs Spalt
(0.25 oz. of 4% alpha acid) (aroma)
1 AAUs Czech Saaz
(0.25 oz. of 4% alpha acid) (aroma)
Kolsch (Wyeast 2565) or German
Ale (White Labs WLP029) yeast
1-1/4 cup Muntons extra-light DME

Sty[® calengar

by Tess and Mark Szamatulski

JANUARY:

Baltic Porter & German Pilsner
FEBRUARY:

Cream Stout & American Dark Lager
MARCH:

Oktoberfest & American Brown Ale
APRIL:

British IPA & Old Ale

MAY:

Dunkelweizen & English Bicter
JUNE:

Fruit Ale & Belgian Strong Dark Ale
SEPTEMBER:
Kélsch & Robust Porter

OCTOBER:

Celebration Ale & Pale Lager
NOVEMBER:

Strong Scotch Ale & Vienna Lager
DECEMBER:

English Barleywine & Doppelbock

Step by Step

Bring 1 gallon of waler to 155° I,
add crushed grain and hold for 30 min,
at 150° F Strain the grain into the
brewpot and sparge with /2 gallon of
168° I' water. Add the dry malt extract,
dry wheat malt extract and the bitter-
ing hops.

Bring the total volume in the brew-
pot to 2.5 gallons. Boil for 45 min., then
add the flavor hops and Irish moss.
Boil for 13 min., then add the aroma
hops. Boil for 2 min., then remove from
the stove. Cool wort for 15 min. Strain
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free catalog

800-448-4224

512-989-9727

Customers in 66 countries and 50) states.

America’s
Largest
Homebrew

St.Patrick’s of Texas Supply

www.stpats.com

with on-line ordering

Budweiser Budvar Undermodified Malt

Only Undermodified Malt available to small brewers in at least the past 10
years, It is the only malt that requires a multiple temperature mash. Made
from Moravian barley, regarded as the world's finest, this malt is used to
produce the "original Budweiser" in Czech Rep. We genuinely feel this is the
most important new product for homebrewers and micros in the past decade.
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Sty[® alengar

into the primary fermenter and add
water to obtain 5-1/8 gallons.

Add yeast when wort has cooled to
below 80° F. Oxygenate-aerate well.
Ferment at 60° to 62° F for 7 days, then
rack into secondary (glass carboy).
Ferment until target gravity has been
reached and beer has cleared (approx-
imately 5 weeks). Prime and bottle.
Carbonate at 70° to 72° F for 3 to 4
weeks. Store at cellar temperature.

Partial-Mash Option: Acidify the mash
water to below 7 pH. Mash 2.25 lbs.
German two-row pilsner malt and the
specialty grains in 1 gallon of water at
122° F for 30 min. and then at 149° F
for 90 min. Sparge with 1.5 gallons of
water at 5.7 pH and 168° F. Then follow
the extract recipe, omitting 1.75 Ibs. of
Muntons extra-light DME from the boil.

All-Grain Option: Acidify the mash
water to below 7 pH. Mash 7.5 lbs.
German 2-row pilsner malt, 1 lb.
German wheat malt and the specialty
grains in 3 gallons of water at 122° F
for 20 min. and then at 149° F for 90
min. Sparge with 4.5 gallons of water
at 5.7 pll and 168° F. The total boil time
is approximately 60 min. Add 4.4 AAUs
of bittering hops for the last 60 min. of
the boil. Add the flavor hops, Irish moss
and aroma hops as indicated by the
extract recipe.

ROBUST PORTER

0G = 1.050 to 1.065 FG = 1.012
to 1.016 1BUs = 25 to 45

SRM = 30+ ABV =4.8106.0%

Porter originated in London,
England as early as the 18th century. It
was popular at that time to mix three
beers to create an “Entire.” The Entire
consisted of an old, well-vatted or stale
brown ale, a new, fresh brown ale and
a pale ale. It was too time-consuming
for the publican to pull from three
casks for one pint of ale, so a new beer
was created that mimicked the blended
beers. This beer became so popular
with the porters working in the
Billingsgate and Smithfield markets
that the name “porter” took hold. This
style made its way across the ocean to
America and into the heart and mug of
our own George Washington.



Style Guidelines

There are two types of porters,
robust and brown. Brown porter has a
softer flavor and lower gravities,
Robust porter is a hearty dark ale with
complex roasted malt and hop charac-
ter.  We will only refer (o the robust
style of porter in this article. A roasted
mali-grain aroma reminiscent of coffee
or chocolate should be apparent. The
hop aroma is low to moderate. Diacetyl
and fruity esters are moderate to none,
The color is dark brown to black with
garnet highlights. The beer should be
clear and the head retention should be
moderate to good. Depending on the
combination of grains in the malt bill,
IBUs and attenuation, the flavor may
finish from dry to medium-sweet,
Robust porter is medium to full-bodied
with moderate to low carbonation.

Hops, Malt and Yeast

Our recipe is for an American-style
robust porter but you can easily substi-
tute English ingredients and make an

Questions about your

Brew Your Own subscription?

HELP IS NOW
JUST A
CLICK

AWAY

* Want to check your account status?

Moving?

Need to renew or order a gift?

Missing an issue?

Simply e-mail any subscription related
questions to our customer service department at:

byo@pespublink.com

English-style porter. An American
porter could use Nugget, Centennial,
Chinook, Northern Brewer or Cascade
hops for bittering, and in some beers a
small amount (not over one-half ounce
for a 5-gallon batch) of Cascade,
Willamette or a combination for flavor
(if flavor hops are used), Usually aroma
hops are not used, but if the brewer
desires, he or she can use up to one-
half ounce of Willamette or Cascade
hops for aroma.

Use a U.S. two-row as the base
malt. Specialty grains include choco-
late, erystal, black, British brown malts
and small amounts of roasted barley (1
to 6 ounces per 5-gallon batch). For
extract brewers, British malt extract or
US. brands such as Alexanders or
Briess (light) can be used as the base
malt. Malto-dextrin is sometimes
added for body and mouthfeel.

There is a wide variety of veast
strains used to ferment this style. For
American porters, try American Ale
(Wyeast 1056) or Northwest Ale

O
o

(Wyeast 1332). Some English strains
can also be used to ferment American
versions with much success,

AMERICAN ROBUST PORTER

(5 gallons, extract with grains)

OG = 1.062 to 1.063 FG = 1.017 to 1.018
SRM =93 IBU = 38 ABV =5.8%

Ingredients

10 oz. U.S. chocolate malt

8§ oz. Belgian cara-Munich malt

8 oz. LS. erystal malt (60° Lovibond)

4 oz. British black patent malt

2 oz. roasted barley

4 Ib. Alexander’s pale malt
extract syrup

3.75 Ibs. Muntons extra-light
dry malt extract

6 0z. malto-dextrin

11.5 AAUs Northern Brewer (1.25 oz,
of 9.2% alpha acid) (bittering)

1.25 AAUs Cascade (1/4 oz.
of 5% alpha acid) (Navor)

1.25 AAUs Willamette
(/4 0z. of 5% alpha acid) (flavor)

Give your homebrew
~+.a label to be proud of.

Your own,

myog‘%)[ahk

CIRCLE 11 ON READER SERVICE CARD

Use your own words on our fantastic beer labels.
And just in time for the holidays, get 4-pack and
6-pack carriers, too! There's no minimum order.
Visit our online store at www.myownlabels.com
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OKTOBERFEST?
WHY LIMIT YOURSELF?

WHY NOT NOVEMBERFEST,

AND DECEMBERFEST!

HOMEBREW ADVENTURES

—— g ———

Homebrew Adventures is a proud supporter of
Equal Opportunity Brewfesting!

1109-A Central Ave - Charlotte, N.C. 28204
704-342-3400 888-785-7766
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northern
BREWER

www.northernbrewer.com
(800) 681-2739

. -

BREWER'S CHONE

& Northern Brewer - 1150 Grand Avenue - Saint Paul MN SSJUBJ
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1 tsp. Irish moss

American Ale (Wyeast 1056) or
California Ale (Whiie Labs WLPOO1)
1-1/2 cup Muntons exira light DME

Step by Step

Bring 1 gallon of water to 160° F,
add crushed grain and hold for 30 min.
al 150° F. Sirain grain into the brewpot
and sparge with one gallon of 168" F
water. Add the DME. malt extract
syrup, malto-dextrin and bittering
hops. Bring the volume in ihe brewpot
to 2.5 gallons. Boil for 45 min., then
add the flavor hops and Irish moss.

Boil for 15 min., then remove the
pot from the stove. Cool wort for 15
min. in an ice bath or with a wort
chiller. Strain into the primary fer-
menter and add water to obtain 5-1/8
gallons. Add yeast when wort has
cooled to below 80° F. Oxygenate-
aerate well. Ferment at 70° to 72° F for
7 days. then rack into secondary (glass
carboy). Ferment until target gravity
has been reached and beer has cleared
(approximately 3 weeks). Prime and
bottle. Carbonate at 70° to 72° for 3 to
4 weeks. Store al cellar temperature.

Partial-Mash Option: Acidity the mash
water to below 7.2 pH. Mash 1.5 lbs.
British two-row pale malt and the spe-
cialty grains in 1 gallon ol water al
150° F for 90 min. Sparge with 1.5 gal-
lons of water at 5.7 pH and 168" F
Then follow the extract recipe, omitting
2 Ibs. of Muntons extra-light dry malt
extract from the boil.

All-Grain Option: Acidify the mash
water to below 7.2 pH. Mash 10.33 lbs.
British two-row pale malt and the spe-
cialty grains in 4.25 gallons of water al
154° F for 90 min. Sparge with 5 gal-
lons of water at 5.7 pH and 168° F. The
total boil is 90 min. Add 8.1 AAUs of
bittering hops for the last 90 min. of the
hoil. Add the flavor hops and Irish moss
as indicated by the extract recipe. il

Tess and Mark Szamatulski are the
owners of Mallose Express in Monroe,

Connecticut. All recipes are adapted

[from their books “Clonebrews” (Storey

Publishing, 1998) and “Beer Captured”
(Maltose Press, 2000).






Vocabulary
cleaning
sanitizing
wort

malt extract
aeration
fermentation
specific gravity
patience
priming
racking

New Skills
cleaning
sanitizing
aerating
fermenting
priming
racking
bottling

Equipment list

large pot or kettle
large spoon

dial thermometer
plastic fermenter
airlock
hydrometer
racking cane
plastic hose
bottles

bottle caps
bottle capper
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Objective: Brew a brown ale with
the least amount of effort and
equipment

A new homebrewer is often both
oxhilarated and bewildered by his or
her new hobby. Although a successful
first batch is thrilling, a brewer may
not understand the point of each step
in the procedure, And, if he'd like to
change a few things the next time he
brews, he may not know what the con-
sequences will be. That's where
Homebrew 101 comes in.

In Homebrew 101, T'll guide you
through the steps of brewing a ty pical
first beer recipe (see the box on page
28). I'll tell you what's really important
when brewing this beer, and what your
beer will be like il you alter key steps.
I'll also point out errors beginning
homebrewers often make and tell you
how to aveid them. In subsequent
Homebrew U articles, we’ll comment
on the changing equipment and tech-
nigues needed for brewing beer with
more and more complex techniques.

Our Homebrew U curriculum takes
a hands-on approach to the hobby.
Through five “classes” that revolve
around recipes and step-by-step
instructions, we'll help homebrewers
acquire a comprehensive set of skills —
techniques you can use whether you
hrew with extract or grains (or both).

This course is meant to supple-
ment, but not to entirely replace, your
favorite homebrew book. You may
need your brew book to get detailed
instructions for some of the steps listed
in the procedure. We also try to explain
why each step is performed. Armed
with this knowledge, Homebrew U
graduates — no matter how they chose
to brew — will be well-informed about
their brewing decisions.

The beer we'll brew for this course
is a hrown ale. Brown ales — such as
Newcastle and Pete's Wicked — are
dark, malty beers. To brew our brown
ale. we'll use only malt extract and a
minimum of equipment beyond what
can normally be found in a kitchen.
You probably have a large pot (he sure

it can hold at least three gallons of

water), and you can visit any home-
brew supply shop to buy a five-gallon
plastic fermenter and lid, an airlock. a
racking cane, a hydrometer and bot-
tling supplies. (For a complete equip-
ment list, see box at left). Putting
together this beer will only take a few
hours; this is much faster than it takes
to brew an all-grain beer.

Cleaning and sanitizing

There are many kinds of brewers,
from extract brewers making their
beer in five-gallon buckets to commer-
cial brewers making their beer in
multi-story fermenters. The skills these
brewers need and the procedures they
use vary substantially. However, there
are two skills that every brewer needs,
no matter what size brewery they brew
in: cleaning and sanitizing.

Cleaning and sanitizing your brew-
ing equipment is the first step listed in
the procedure on brew day. Your brew-
ing equipment needs to be as clean and
as free from biological growth as possi-
ble. The only organism you want grow-
ing in your fermenter is yeasl. Growth
of other organisms in worl can spoil
the resulting beer. Contaminated beer
may turn out sour or develop other off
flavors. It can smell like baby diapers.
In addition, the beer may gush when
opened or your bottles may explode.
(For a quick guide to common beer con-
taminanls, see page 26.)

To clean your equipment, you'll
need a special solution that's made for
brewing equipment (see the box on
page 25). Make up the solution, grab a
scrub brush and clean all the surfaces
you can reach. Run your cleaning solu-
tion through your racking cane and
fermentation lock. After cleaning. rinse
the equipment. When you're done.
visually inspect your equipment, espe-
cially those surfaces that will contact
the wort. If you see any dirt or residue,
repeal your cleaning procedures. Don't
rely on your sanitizer to take care of
any surfaces that are not spotless — it
doesn’t work that way. You'll need your
equipment to be as clean as possible
for the sanitizer to be effective.

To sanitize, soak any equipment




that will touch wort in sanitizing solu-
tion. Be sure to run sanitizing solution
through your racking cane and fer-
mentation lock and let it sit there for
the same amount of time your bucket is
soaking. When you're done, rinse the
equipment.

The final step is prevention. Don’t
take this the wrong way, but you may
be the biggest threat to your beer!
Every day. you pick up bacteria and
yeasis from every surface you touch.
You transfer these microorganisms to
every surface you touch subsequently.
On brew day, you handle mall extract
and grains. You may also touch brew-
ing equipment that wasn't completely
cleaned after your last brewing ses-
sion. All these things may be harboring
strains of bacteria or yeasts that can
live in your wort.

So don’t touch any surface that will
touch wort (the inside of buckets, sub-
merged parts of racking canes). In
addition, wash your hands often while
brewing. When you're done, clean your
brewing equipment thoroughly and
wipe down all surfaces that may have
gotten spattered, like your kitchen
counters and stovetop.

No-boil wort preparation

After cleaning, the next steps in the
procedure involve preparing the wort.
To make our wort we'll use mall
extract, a condensed form of wort, Malt
extract is available in many differont
forms, including light and dark,
hopped and unhopped, liquid and dry.

To make this “no-boil” beer, you simply
dissolve mall extract in hot water in a
big kettle.

We'll mix light, hopped malt extract (in
liquid form) with dark, unhopped malt
extract (in dry form). This mixture will
produce the right amount of bitterness
and color for our brown ale. If malt
extract is “hopped.” it means hops are
already in the wort; hops give beer bit-
terness. Bitterness can be expressed in
various ways (see page 31).

We'll make our wort by dissolving
malt extract in hot water and steeping
for 15 minutes. Most brewers boil their
wort, But here, with our all-exiract
beer, there is really no need to. With
this type of beer, you may even make
better beer by not boiling your worl.

To dissolye the malt extract, heat 2
gallons water to 170° F in a large pot.
Turn off the heat and add the malt
extract. You can heat the can of extract
S0 it pours more easily by placing it in
a sink full of hot tap water. Stir the
extract into the water. Your spoon
should be clean, but it does not need to
be sanitized. Once the exiract is dis-
solved, check the temperature with
your dial thermometer. If it is below
160° F, raise the temperature to this
point. IT you overshoot your tempera-
ture mark. don't worry. It won't affect
the outcome. Let this mixture sit for 15
minutes at 160° F or higher, then pro-
ceed to the next step.

One of the primary reasons for
boiling wort is to kill microorganisms.
But, raising the temperature of wort to
160° F should kill all the bugs in your
wort. And, since the wort used to make
malt exiract was probably boiled

Use a dial thermometer to hold the
extract-and-water mixture at 160° I or
higher for fifteen minutes.

cleaning: the process of
making an object free from dirt
or other impurities

sanitizing: killing all, or greatly
reducing the number of,
microorganisms on an object

wort: unfermented beer

malt extract: a thick syrup or dry
powder made from malted grains;
a pre-made, condensed form of wort

aeration: dissolving oxygen into
cold brewing water so that the
yeast will multiply quickly

Choosing the
cleaners and sani ers
It takes two steps to get your
brew equipment ready: cleaning
and sanitizing. For both steps,
you'll need special chemicals
that you can buy at any home-
brew shop or mail-order outlet.
You often mix a powder with
waler to make a solution,

When cleaning your brew-
ing equipment, it's best to avoid
using soap. Soap residue can
interfere with head retention in
beer. Two popular alternatives
to soap are TSP (tri-sodium
phosphate) and PBW (Powder
Brewery Wash), but there are
many other options and brands.

Bleach is a cheap sanitizer.
2-1/2 tablespoons of bleach in 5
gallons of ‘waler makes an effec-
tive solution. Be careful when
‘using b]aach:r It can corrode
stainless s (sr that's what
your brewpot is made of) and
can be absorbed by plastic,
leading to off-flavors. If you use
bleach, and many homebrewers
do, rinse thoroughly.
~ Another common sanitizer
is iodophor. Just 1 ounce in
5 gallons of water makes a
great sanitizing solution. When
used in low concentrations it
does not need to be rinsed.

For more information, ask
al your homebrew store, check
out a mail-order catalog or go to
these Web sites:
wuww.ecologiceleansers.com
wwuwfivestarchemicals.com
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A quick guide to some common

beer contaminants

MICROBES ARE EVERYWHERE, AND
sometimes they get into our heer,
no matter how meticulously you
keep things clean. They are crit-
ters that thrive in the presence of
aleohol and the absence of oxygen.
Their  metabolic  by-products
destroy the biological stability of
your homebrew and usually cause
clouding, excessive sedimentalion,
and a revolting taste, which gets
worse over time. When your beer
tastes really lousy. is unusually
cloudy or gushes like crazy, in
spite of your best brewing efforts,
chances are that your potentially
delightful beverage caught one ol
these common brewery bugs.

Pediococcus cerevisia makes
beer cloudy and gives it a sour,
buttery, diacetyl taste. Yet, in
gueuze and other Belgian beers,
this bacterium is added deliber-
ately to increase acid levels.

Lactobacillus, as the name
implies, produces lactic (sour
milk) acid. Cloudiness and exces-
sive sedimentation are also “gifts”
of this rod-like critter. One version
of bacterium, Lactobacillus del-
briickii, can be found in several
Belgian beers such as gueuze,
lambic and sour brown ale, as well
as in Berliner Weisse. Some
strains also produce diacetyl.

Wild yeasts come in endless
varieties. They are “wild” only
because brewers think so. There
are only two categories of yeast
that are not wild and make beer:
Saccharomyces cerevisia, the
warm- and top-fermenting variety
that is used to make ales, and
Saccharomyces wvarum, the cold-
and bottom-fermenting variety
that makes lagers. All other yeasts
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turn most beers into yuck.

Wild yeasts tend to make beer
cloudy, cause a soupy sedimenta-
tion, and give the beer a weirdly
aromatic taste with harsh and
unpleasantly bitier overtones.
Again, the Belgian brewers are the
deviants of the lot. They use the
wild Brettanomyces bruxellensis
to produce the classic swealy
“horsehair” character of many
Belgian gueuzes, lambics and sour
browns. The sourness comes [rom
the laciic-acid bacteria pediococ-
cus and lactobacillus.

Finally, if your bottles foam
and gush uncontrollably upon
opening, it's probably because of
Jusarium, aspergillus or rhiso-
pus. These are mold-like, parasitic
fungi that contaminate the barley
in the field. Very wet weather
(flooding) causes fungal problems
and the fungus will stay in the soil
many seasons after the flood. They
are very difficult to eradicate.
These fungi contain peptides that
promote the reversal of the disso-
lution of carbon dioxide (CO2) in
your brew. This result is the for-
mation of large, lasi-gscaping CO2
bubbles around miniscule parti-
cles in your beer.

Contaminations are almost
always airborne, and they happen
in the hest of breweries. There is
no cure for beer infections. Down-
the-drain is the only remedy for
the beer. and exposure to high
heat (such as hoiling) is the most
elfective means of making vour
equipment usable again. On a
good note, none of these heer
infections cause humans to get
sick. They just make us sad from
the loss of a fine batch.

—IHorst Dornbusch

before it was condensed, there is no
reason to boil it a second time. There
are also a few benefils Lo rot boiling an
all-extract wort. For one thing, the
wort will darken less if less heat is
applied to it. This is important since
you are instructed to heal a concen-
trated wort, then dilute it to working
strength in the fermenter. The more
concentrated the wort, the more it
darkens as heat is applied. In addition,
hoiling the wort will drive off any hop
volatiles present in the pre-hopped
malt extract. These compounds, when
present, give beer the aroma of hops.

Wort cooling and aeration

Another benefit of no-boil wort
preparation is that less wort cooling is
needed compared to worls that have
been boiled. Wort needs to be cooled
before yeast is pitched. If yeast is
pitched into hot wort, the heat can kill
or stun the yeast. Dilferent yeast
strains prefer different lemperatures,
but for this beer, the wort needs to cool
to at least 72° I In this procedure. the
wort is cooled by adding the hot, con-
centrated wort to cold waler in the
plastic fermenter.

The cold water serves another pur-
pose besides cooling. If you shake the
water bottles vigorously for several
seconds (see box on page 28), oxygen
will dissolve into the water. This is
called weration. Your wort needs oxy-
gen so that the yeast can multiply
quickly after they are pilched. Beers
made from inadequately aerated worl
may suffer from a sluggish fermenta-
tion. And the yeast will give off com-
pounds, called esters. which can make
the beer smell like bananas.

So, you should aerate your cold
brewing water as much as possible.
Should hot wort be aerated, too? No.
Aerating hot wort can instantly darken
the wort. More importantly, beers sul-
fering from “hot-side aeration” may go
stale faster. Only aerate cold waler or
cold wort when brewing. After adding
your wort Lo the cold water in your fer-
menter, check the temperature with a
sanitized thermometer. If the lempera-
ture is below 72° I, pitch the yeast.



Fermentation

Next to cleaning and sanitation, the
most important siep in brewing good
beer is conducting a good fermenta-
tion. A good fermentation will proceed
quickly and yield a beer [ree from odd
flavors and smells. Encouraging yeast
growth by running a good fermentation
is also an anti-contamination measure.
Yeast growth changes wort conditions
and protects against growth of many
other microorganisms. And beers
made from good lermentations [inish
al an appropriate specific gravity.
Specific gravity measures the density
of a liquid compared (o water, which is
1.000. More on this later,

A weak fermentation can lead to a
beer with a high final gravity. Beers
like this are too sweet. Also, unfer-
mented sugars in the beers can sup-
port bacterial growth in the finished
beer. In order to run a good fermenta-
lion, you need to understand yeast. By
choosing brown ale for our first beer,
we've hedged our bets. Brown ales are
supposed to be a bit sweet. So, even if
your fermentation doesn't go exactly as
planned, your beer will still be all right,

Yeast are microscopic fungal
organisms. In brewing, they consume
the components of wort, primarily the
sugar maltose, to obtain energy. The
energy obtaining process they use is
called fermentation. Different types of
fermentation are named for their
breakdown products, what the cell
converts the sugar into, The type of fer-
mentation yeast use gives off carbon
dioxide and ethanol as by-products and
is called ethanol fermentation. The
carbon dioxide and ethanol given off by
the yeast during fermentation give
beer two of its most desired character-
istics: fizz and kick. But, minor fermen-
tation byproducts given off by yeast,
such as esters, also play a large role in
the taste and aroma of beer.

Pitch enough yeast

In the procedure. you are instruct-
ed 1o pitch 2 to 4 packets of dried yeast.
You need to pitch this much yeast
because pitching too few yeast cells
means the yeast have to multiply many
times before there are enough of them
to ferment the wort. Beers made from

underpitched worts start slower and
finish fermenting at a higher specific
gravity. Both of these situations
encourage growth of microorganisms.
Beers made from underpitched worts
also have more esters than beers from
adequately pitched worts.

Pitch healthy yeast

You are also instructed to proof the
veasl in the procedure. Proofing veast
is something done by both bakers and
brewers who use dried yeast. The
dried yeasl is placed in warm waler
before it is used. The warm water
quickly rehydrates the yeast cells and
brings them back to functionality.
Pitching the dried yeast directly into
the wort is not as effective at quickly
reviving them, Once proofed, the yeast
should not sit in water for long. Read
the instructions on your yeast packet —
different yeast strains have different
proofing times. Prolonged storage in
water can lead to osmotic shock, a
state where the yeast cells are having
trouble pumping waler oul of their
cells because it is diffusing into them
too quickly.

Try a little patience

Once the wort is in the fermenter
and the fermentation lock is on, it's
time to wait. If you aerated the wort
sulliciently and pitched enough yeast,
everything should be fine. You should
see signs of fermentation within 24
hours, sometimes much sooner.

A common complaint of beginning
homebrewers is that their fermenta-
tion never started or was delayed.
Sometimes, they're right. If' they did
not pitch enough yeast or aerate their
wort, it may take a few days for fer-
mentation to start. However, the fer-
mentation may have gone fine and they
just don’t know it. It's not uncommon
for bucket fermenters to seal incom-
pletely. Fermentation can be taking
place while little or no activity is seen
in the airlock. So try a litile patience,
The best course of action is to assume
the fermentation went well and wait
until three days before your planned
bottling day. Check your specific gravi-
ty each of these three days. If the grav-
ity is low (below 1.020) and doesn't

fermentation: the process by
which yeast convert sugars in
wort to ethanol and carbon
dioxide, resulting in a drop in the
wort's specific gravity

specific gravity: the density of a
liquid compared to water;
original gravity is measured
before fermentation and final
gravity is measured when
fermentation is complete

patience: the state, quality, or
fact of being calm and unhurried

priming: adding a small amount
of sugar to beer before bottling
to restart fermentation and
create carbonation

racking: siphoning your beer
from one container to another
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Homebrewers measure the specific
gravity of wort with a hydrometer.
Place a sample in a cylinder and gen-
tly drop in the hydrometer. Be sure to
read along the bottom of the meniscus.
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Brown Ale
0G 1.048 * FG 1.016
IBU depends on mait extract
3.3 lbs. of liquid malt extract
i Eed)
2.75 Ibs, of dried malt extract
(dark, unhopped)
2 to 4 packages of dried ale yeast
PrimeTabs

1 day before brew day

Clean and sanitize six 2L
(or four 3L) soda bottles.

Fill the soda bottles with water
and refrigerate overnight.

On brew day

Clean and sanitize equipment.

Heat 2 gallons water to 170° E

Shut off heat.

Stir in malt extract.

Heat mixture to 160° E

Hold at 160° F for 15 minutes.

Shake walter bottles,

Add aerated water to fermenter.

Pour hot wort into cold water.

Swirl wort to mix evenly or stir
with a large, sanitized spoon.

Take the temperature of the wort
with a sanitized thermometer.

Proof and pitch yeast.

Seal fermenter and add airlock.

Ferment for 7 days at 68° F.

1 week after brew day

Test gravity for three days.

If gravity is constant, bottle beer.

Let bottles sit at room
temperature for 1 week.

2 weeks after brew day
Refrigerate botiles for 1 week.

3 weeks after brew day
Beer is ready.

Summary

* Clean your brewing equipment
thoroughly

* Sanitize any surface that will
come in contact with wort

e Run a good fermentation by:
pitching enough yeast
aerating your wort

Check specific gravity with

a hydrometer

Bottle and enjoy your beer!
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change, vou're ready to bottle.

To test the specific gravity, you'll
need a clean, sanitized measuring cup,
your hydrometer and a test cylinder.
You can buy special cylinders for this,
but I just use the plastic tube the
hydrometer came in. Open your bucket
fermenter and scoop out about 3 to 4
ounces of wort, Seal the fermenter
immediately. Pour the wort into the
cylinder and read the gravity. (Your
hydrometer will come with detailed
instructions.) Discard the sample.

Bottling your batch

To bottle your brown ale, you need
to clean and sanitize 54 twelve-ounce
bottles. You also need to clean and san-
itize your plastic hose and racking
cane. This is a rigid plastic tube that
bends at the top. You use it to siphon or
“rack” beer from one container (your
fermenter) to another (your botiles).

You don't really need to sanitize
your boitle caps, just be sure not to
touch the side of them that will be [lac-
ing the beer. If you choose to sanitize
them, boil them for 15 minutes.

The next step is priming your beer,

This means adding a small amount of

fermentable sugar, usually corn sugar,

8 -

Ferment your beer in a five-gallon
plastic bucket with a lid and airlock.

to the batch. This “wakes up” the yeast
and starts a renewed fermentation in
the bottle, and the resulting carbon
dioxide carbonates your heer.

The simplest way to prime beer is
to use PrimeTabs, which are premea-
sured corn-sugar tablets. You can buy
these at many homebrew shops. Drop 2
to 5 PrimeTabs in each botile, depend-
ing on the level of carbonation you
want (3 is a safe bet). Once all the bot-
tles have been primed, rack the beer
into each bottle. Leave behind the
dregs at the bottom of the bucket.

To start a siphon, attach a sani-
tized plastic hose to your racking cane
(at the top, near the bend). Put the fer-
menter on a table or stool so it's higher
than your bottles. Fill the hose and
cane with water, making sure there are
no air bubbles. Put the racking cane in
the beer and the hose in a little bucket.
When you take your thumb off the
hose, the water will flow out of the tube
and start the siphon. Once beer is low-
ing through, fill your bottles! Pinch the
hose to stop the beer each time you
switch bottles. Leave about an inch of
headspace in the neck of each bottle.
Crimp the caps and you're done!

—Chris Colby

You'll need 54 twelve-ounce bottles. a
bottle capper and some caps.



Eoreign Language 101

Do you speak beer? The world of
brewing is filled with foreign
phrases and weird words. This
mini-glossary offers plenty of cool-
sounding words you can use to
impress your friends and sound
like a pro.

Biersteuergesetz: The beer-lax
law in Germany that governs the
taxation of beer and the methods
and processes ol malting and
brewing.

Braun hefe: The brownish yeast
and trub layer that accumulates at
the top of the fermenter.

Brauer Geschwiir: Translates
roughly to “brewer’s tumor,” an
unfortunate accumulation of fat
around the midsection of many
brewers.

Bung juice: British slang for beer.

Chondrus erispus: Scientific name
for Irish moss, a red seaweed that
is sometimes added (o the last few
minutes of the boil. It helps clear
the beer by causing haze-forming
substances to coagulate and setlle.

Drauflassen: A method of yeast
propagation that involves doubling
the wort volume alter a few days.

Drop fass: Process used by some
brewers in which beer is dropped
into a small buffer tank, or fass, as
it is transferred from the primary
to lagering in order to strip out
some sulfurous aromas.

Firkin: A cask for beer with the
capacity of a quarter-barrel.

Fob: A term used to describe beer
foam during bottling or kegging.

Glattwasser: Last wort or last
runnings during the sparge.

Grant: Small cylindrical vessel fit-
ted with drain cocks. Used for
draining and inspecting the mash
when it is transferred from the

mash tun to the lauter tun.

Gyle: A portion of unfermented
wort added to finished beer for
conditioning and raising alcohol
content,

Isinglas: Collagen protein from the
swim bladders ol certain fish used
for beer clarification.

Keiselguhr: Diatomaceous earth
used for beer filtration.

Kraeusen: A stage of fermentation
when a big. rocky head of foam
appears on the surface of the wort.
Wort at this stage can be used to
kracusen other batches in a later
stage of fermentation to carbonate
and condition the beer. Also,
adding young fermenting wort to a
fully fermented lagering wort to
creale a secondary fermentation,

Lager: German for “to store.” A
generic term for any beer pro-
duced by bottom-fermenting yeast,
True lagers are matured (lagered)
in cold storage rooms for one to
three months and sometimes
longer, but modern methods com-
plete aging much more rapidly.

Lautering: The process of separat-
ing the sweet wort from the speni
grains with a straining apparatus.
From the German word “lauter,”
which means to clarify.

Lauter tun: From the German
word for clarily. A large vessel fit-
ted with a false slotted bottom and
a drain spigot, in which the mash
is allowed to settle and the sweet
worl is removed [rom the grains by
straining.

Lickspigot: Obsolete British slang
for an alehouse keeper.

Liquor: Brewers' term for water
used for brewing.

Nachgusse: Wort collected after
sparging begins, when the wort
gravity begins to taper off,

Pin: Half a firkin.

Sauermalz: Sour mali, mall treat-
ed with naturally produced lactic
acid prior to kilning and used to
lower mash pH.

Shive or spile: A circular shaped
wooden bung for casks, or a small
hole in the wooden bung of a cask,
into which the publican or cellar-
man inserts a wooden peg to con-
trol the escape of gas.

Sparging: The process of spraying
the spent grains of the mash with
hot water to retrieve the leftover
mall sugars.

Spindle: A term for a hydrometer,
or the act of taking the specific
gravity of wort or beer with a
hydrometer.

Spund or bung: A closure used to
close off a beer vessel, traditional-
ly a wooden keg or barrel.

Trub: Suspended particles caused
by the precipitation of proteins,
hop alpha acids and tannins dur-
ing the boiling and cooling stages
of the wort.

Ullage: Synonym for headspace.
The emply space between the lig-
uid and the top of a bottle.

Vorderwurze: First wort collec-
tion.

Vorlaul: Wort recirculation before
waorl collection.

Wort: The sugar solution obtained
by mashing the malt and boiling in
the hops before it is fermented into
beer.

Some of these definitions are
reprinted with permission from the
“Dictionary of Beer and Brewing"
(Brewers Publications. 1998).
Brewers Publications is a division
of the Association of Brewers in
Boulder, Colorado. Call (303) 447-
0816 or go to www.beertown.org.
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LE WITH SPECIALTY GRAINS

Vocabulary
specialty grains
kilning
crystal malt
pellet hops
alpha acids
liquid yeast
secondary
fermentation
yeast starter
flocculation

New Skills

making a yeast
starter

steeping specialty
grains

boiling pellet hops

conducting a
secondary
fermentation

Equipment list

nylon grain bag
nylon hop bags or
large tea balls

2L or 3L soda bottle

glass carboy
fermentation locks
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Objective: Learn how to use
specialty grains, pellet hops and
liquid yeast to brew a West Coast
pale ale.

In Homebrew 101, you learned
how to brew a beer the simplest way
pussible using the least amount of spe-
¢ial equipment. In Homebrew 201,
you'll learn how to use steeped grains,
pellet hops and liquid yeast to modify
an extract beer to closely match a pop-
ular style of pale ale. Brewing with
specialty grains, your own choice of
hops and liquid yeast takes a few addi-
tional pieces of equipment and some
added work. However, using the lech-
niques described here, you can modify
an extract-based beer to brew virtually
any style of beer you want.

We'll examine the recipe and pro-
cedure for brewing a West Coasl pale
ale recipe (see page 33). Pale ale is one
of the most popular styles of ales for
homebrewers. The best pale ales are
refreshing beers in which the flavor of
malt is balanced by the hop bitterness.
West Coast pale ales have more color
and more hop bitterness and flavor
than their East Coast (or British) coun-
terparts. Full Sail Ale (from Hood River,
Oregon) and Red Seal Ale (from
Mendocino County, California) are two
excellent examples ol this style,

In our recipe, we’ll add some
sweetness and color with the use of
crystal malt. In addition, we'll boost
the level of hop bitterness and Mavor
from the hopped malt extract by
adding additional hops to our worl.
And finally, we'll pick a liquid veast
strain that gives us that clean, neutral
fermentation character found in most
American pale ales.

Specialty grains

When brewing extract-only beer,
you must find a malt extract formulat-
od to yield yvour desired style of beer.
When brewing an extract beer with
specialty grains, you can start with a
base of light malt extract. From this
starting point, you can add flavors,
aromas and colors to your beer by
adding one or more specially grains.

Specialty grains are any grain that
is not a base grain. So, what's a base
grain? Base grains are the grains —
usually lightly kilned malted barley or
malted wheat — that provide the bulk
of the fermentable sugars in a beer.
Specialty grains are darker grains that
are added to beer in smaller quantities.
Although they add a small amount of
fermentables. the (lavor, aroma and
color of these grains are the main rea-
sons they are added to beers. There
are many different kinds of specialty
grains. Adding them singly or in com-
bination yields a large range of possi-
ble flavors and colors.

There are two basic types of spe-
cialiy grains, those that have been pre-
pared by stewing and those that have
been produced by roasting. Stewing
and roasting are two ways of adding
heat to darken the grain. The process
of heating malted grains in the malting
process is called kilning. Stewed grains
are heated such that the liquid inside
them cannot escape. In contrast, roast-
ed grains are heated so they are dried
quickly. The upshot is that in the center
of a stewed grain most of the starch
has been converted to sugar. In a roast-
ed grain, the center of the grain is
mosily starch. The most common Lypes
of stewed grains are crystal malts.
Common roasted grains include choco-
late and black patent.

We'll use crystal malt in our beer.
Different crystal malts are kilned to dif-
ferent degrees. The more kilned the
malt is, the darker the color. The color
of a crystal malt is usually expressed in
degrees Lovibond (°L). For our pale ale,
any crysial malt from 30° to 40° L. will
suffice. (For more on grain color, see
page 36.)

You can steep large amounts of
stowed grains in an extract beer.
Although some brewers load their
beers up with specialty grains, most
homebrewers try to keep specialty
grains under 10 to 15 percent of the
total grain bill. You should limit the
amount of roasted grains thal you
steep. The starch in roasted grains can
create a haze in your beer that can
serve as a source of growth for bacte-



ria. Using less than 5 percent roasted
grains in an extract beer is a good rule
of thumb. In order to use larger
amounts of roasted grains, you need to
mash the grains. (See Homebrew 301
and 401 for more details.)

Using specialty grains

Specially grains must be crushed
before they are sieeped. Most home-
brew stores either sell crushed grains
or have a grain mill and will erush the
grains for you. To do it yourself, simply
use a rolling pin and a fairly light
touch. You want to crack the grain and
open the husk, but not pulverize it.

Specialty grains should be steeped
at temperatures in the range that base
malts are mashed. This range is usual-
Iy 150° to 158° I If you steep the grains
at higher temperatures — for example,
il you boil them — you risk extracting
too many tannins from the husks. A
beer with too many tannins will taste
astringent.

To steep the specialty grains, place
the grains in your nylon grain bag. If
the bag has a drawstring, close it. If
not, tie off the end of the bag. Heat 3
gallons of water to 160° F, then turn off
the heat. Place the grain bag in the
waler. (This should drop the tempera-
ture a couple of degrees.) You can tie
the bag’s drawstring to ithe handles of
your pot or use string fo tie the bag to
the handles. This will keep part of the
bag oul of the liquid and make it casi-
er to pull out. Stir the water a few
times while you steep, and stir the
water one final time before you remove
the grain bag. Stirring will cause water
to flow through the hag and release
colors and flavors from the grain.

After the grains have been steeped,
pull them out and set them in the sink.
The grains will be hot, so be careful.
IU's a good idea to take a small kitchen
strainer and remove most of the “float-
ies” left in the water. The floaties are
mostly husk parts. If boiled, the picces
of husk will surrender their tannins
and lead to astringency. Don't worry if
you can't get them all; a few stray husk
pieces won't hurt your beer. The
strainer should be clean, but don't
bother sanitizing it, as you will boil the
wort later,

Once you're done steeping the
grains, it’s time to add the extract and
proceed towards the bhoil. During the
boil, you'll further alter the flavor of
vour base malt exiract by adding hops.

Hop varieties

Your local homebrew shop proba-
bly has a large variety of hops. To a
beginning brewer, the variety can seem
overwhelming. However, after reading
a few recipes, you'll start to see some
patterns emerge.

Hops come in three basic forms:
leal hops, plug hops and pellet hops.
Pellet hops are the most convenient
and most widely used form of hop
among homebrewers. Pellet hops are
made by compressing shredded hop
leaves into small, eylindrical pellets.
We'll use this form of hops in our West
Coast pale ale,

Although there are a large number
of different varieties of hops, you can
use the country of origin as a guide to
what type of beers to use it in. British
hops, such as Fuggles and East Kent
Goldings, go well in bitters, porters or
other beers traditionally brewed in the

region. Hops from the Furopean conti- -

nent, such as German Hallertau or
Czech Saaz, go well in continental
lagers such as helles or pilsner. Here in
the U.S., craft brewers frequently use
Cascade or Chinook, which are grown
in the Pacific Northwest.

We'll load up our pale ale with
Cascade hops. Cascade has a citrus-
floral smell that is prominent in most
West Coast pale ales, including Sierra
Nevada (the quintessential West Coast
pale ale). Not all brewers use hops
from their own country. Budweiser, the
largest-selling beer in the United
Slates, advertises the use ol European
hops in its beer.

Regardless of what region they
come from, hops are rated for their bit-
tering strength. Bittering strength is
given in percent alpha acids. Many
homebrewers use high alpha-acid hops
early in the boil to provide bitterness
and lower alpha-acid hops later in the
boil to provide flavor and aroma.,
Lower alpha-acid hops provide less bit-
terness, but often have better flavor
and aromatic properties than the high-

specialty grains: malted barley or other
grains used to add flavor, color, and
aroma to beer, usually more highly kilned
than base grains

kilning: the heating of malted barley or
other grains during malting to dry the
grains; kilning also darkens the color and
alters the flavor and aroma of the grain

crystal malt: a stewed specialty grain
that adds a sweet taste and amber color
fo beers

pellet hops: pellets made by compacting
parts of the hop flower

alpha acids: the compounds that
account for bitterness in hops; often
expressed as a percentage of the weight
of the cones

liquid yeast: brewer’s yeast suspended
in a liquid media (instead of dried)

secondary fermentation: settling stage
for beer; little actual fermentation takes
place

yeast starter: a small amount of wort,
made before brew day, in which yeast
cells multiply to numbers great enough to
pitch into a regular batch of beer

flocculation: when yeast cells clump
together and sink to the bottom of the
carboy; this happens toward the end of
fermentation
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Getting the Most (and Best)
Out Of Your Steeping Grain

1. Always steep specially grains
in the brewing liquor before
adding the malt extract. This way
the hot liquor will not yet be sat-
urated with sugars, and the
extraction of the grain flavors will
be more efficient.

2. Since steeping produces fewer
sugars than does mashing and
sparging. it makes a smaller con-
tribution to your worl’s gravity.
Most grains, when steeped, yield
about half as much sugar as they
would when mashed. Bul as a
practical matler, because of the
relatively small amounts of grain.
the gravity change from steeping
can be ignored. Your beer is not
likely to be outside the style
guidelines because you added
steeped grain.

3. Prepare grains for steeping by
first placing them in a strong
plastic bag. Then use a rolling pin
to erack them. Do not fine-mill
specialty grains. because finely
milled malt is hard to
contain in a steeping bag and
particles end up in the wort.

4. After cracking, place the
grains in a muslin or nylon bag
and immerse them in about two
gallons of cold water. Heat the
water slowly until you can detect
bubbles rising in the kettle. This
should take at least half an hour,
at which point the brewing liquor
should be at about 70° to 80° I
Do not boil your specialty grains!

5. Lift the muslin bag out of the
kettle and rinse it with about one
cup of cold water. Do not use hot
water or squeeze the bag: this
would extract starchy residue.

6. After removing the grains from
the kettle, bring the brewing
liquor to a boil. Remove the kettle
from the burner to add the
extracl. This prevents scorching
as (he thick extract sinks lo ithe
bottom. Stir gently to distribute
the extract evenly. Then adjust
the volume and bring the mixed
worl to a boil. —Horst Dornbusch
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During the primary. when activily is
vigorous, use a blow-off tube instead of
an airlock. One end goes through a
stopper, the other into a bucket of
water: The water keeps bacteria from
going up the hose and into your carboy.

alpha hops. In beer recipes, the
amount of hops required is often given
in AAU (alpha acid units). AAUs are the
alpha-acid rating of the hop times the
weight of the hops in ounces. To calcu-
late how many ounces of hops you need
for a recipe, divide the value of AAU
given by the alpha-acid rating of the
hops. For example, if you need 12 AAU
of hops and you choose hops with a 4%
alpha acid rating, you need (12/4) = 3
ounces of hops. Bitterness also can be
expressed in terms of International
Bitterness Units (1BU), a more complex
measurement.

Boiling hops

Bitterness is affected by the AAUs
of the hops and the length of time the
hops are boiled. The longer hops are
hoiled, the more bitterness is extracted
from them. Another major factor that
influences how much bitterness gels
extracted from hops is wort concentra-
tion. The more concentrated a worl is,
the less bitterness gels extracted from
the hops. To counteract this, we are
adding hops to our base of hopped malt
extract. If we used an unhopped
extract, we'd have to add considerably
more hops to get the level of bitterness
we desire.

Pellet hops turn into a green sludge

when they are boiled. You need to
ensure this mess doesn't get trans-
ferred io your kettle. One way of doing
this is by enclosing the hops in a nylon
bag or tea ball. Both will keep large
hop particles from diffusing into your
beer, but tea balls have the advantage
of being heavy enough to submerge the
hops. Often, hops in nylon bags will
float on top of the wort.

It's important not to fill the bag or
ball more than one-quarter to one-
thirds full. When boiled, the hops will
take on water and expand. If they are
too constrained, they will pack into a
tight ball. Only bittering molecules
from the outside of the ball will diffuse
into the beer. Molecules in the middle
will be trapped, leading to ineflicient
use of the hops. At the end of the boil,
remove the hops and set aside to cool.

Conducting the boil

Heat the steeping water to a boil.
Once the water starts boiling, turn off
the heat and add the malt extract. Turn
the heat back on until the wort begins
to boil. Often, wort will foam a lot at
the beginning of the boil. A couple
quick siirs with a clean spoon should
calm the foaming down. If it doesn't,
lower the heat until the foam subsides.

Add the first charge of hops right
after the wort comes to a boil. These
hops will boil for an hour and add to
the bitterness of the hopped malt
extract. You can tie the hop bag or tea
ball to the handle of your pot.

Try to maintain a vigorous, rolling
boil. If your wort is only simmering.
cover the pot partially with its lid. If the
wort is boiling fine, leave the cover off.
Never cover the pot completely no mat-
ter how weak the boil is. There are
compounds in the wort that need to
boil off or they will add off-flavors or
aromas to your beer.

Add the second charge of hops with
15 minutes left in the boil. When the
hoil is over, remove the hops and turn
off the heat. As in Homebrew 101, add
cold, acrated water to your bucket fer-
menter, then pour in your wort.

Choosing yeast
You need to plan ahead when you
use liquid yeast. There are not enough




yeast cells in liquid yeast containers to
pitch directly into 5 gallons of beer. So,
you must build a yeast starter. For 5
gallons of average-strength beer — like
our pale ale — you will need about /2
gallon (approximately 2L) of vyeast
starter. At ale fermentation tempera-
tures (68° to 72° I), it takes ahout 3
days for enough yeast to grow in a
starter this size. This preparation time
is the major disadvantage of using lig-
uid yeast. There are, however, many
advantages (o using liquid yeast.

Liquid yeast comes in a wide vari-
ety of strains for dozens of different
beer styles. Since liquid yeast grows in
a veast starter immediately before
being pitched, it takes little or no time
for it Lo adapt to new surroundings.
Dry veast, in contrast, goes from being
desiccated to soaking in hol water to
swimming in cool wort. It takes the
yeast some fime (o adapt to the wort
before it can start moving worl sugars
across its cell membrane.

American ales are usually cleaner
than their British counterpartls, con-
taining fewer esters. For our beer, we'll
use Wyeast 1056 or White Labs
WLPOO1. These yeasts yield a beer
with very little “ale nose,” which focus-
es more attention on the flavor and
aroma from the malt and hops.

Making a yeast starter

A yeast starter is just a small batch
of beer. The yeast in this beer multiply
to numbers great enough to pitch into
the next larger size batch of beer. You
can make a starter for 5 gallons of beer
by adding 4 to 5 ounces of dried malt
extract (light, unhopped) to 2L of
water. Boil the extract for 15 minutes,
cool, and pour into a sanitized boitle.
Cap the bottle and refrigerate the yeast
starter overnight.

You can aerate the veast starter
well by shaking the next day. Then,
remove the cap, allix an airlock and
leave it out at room lemperature to
warm up. Once the starter warms to
room temperature, pitch the veast and
keep the starter al room temperature
(around 72° F degrees) for two o three
days. On brewing day, after you have
checked the temperature of the wort,
the entire yeast starter can be pitched,

Secondary fermentation

After fermenting for a week, our
procedure calls for a secondary fer-
mentation. The term secondary fer-
mentation is a bit of a misnomer as it
implies that fermentation begins again.
In fact, the bulk of the fermentation [or
our ale will have finished in the first 3
o 4 days. Alter that. the yeast linish off
the few remaining fermentable sugars
and begin dropping out of solution.
This is called flocculation.

Secondary fermentation is really

just a settling stage. The fermented

beer is racked off the layer of dead
veast from the primary fermentation.
Yeast and other particles still in sus-
pension are allowed to settle out.
Removing the beer [rom the yeast
ensures that it doesn't pick up any off-
flavors [rom these materials.

To conduct the “secondary fermen-
tation,” clean and sterilize a glass car-
boy and a racking cane. Rack the beer
from your primary fermenter (bucket)
to your secondary fermenter (carboy).
Splash the beer as little as possible (o
avoid oxidation. When racking, keep
the end of the cane beneath the surface
of the beer in the carboy. One benefit of
a glass carboy is that you can see
what'’s going on with your beer!

After secondary fermentation is
finished, bottle the beer as you did in
Homebrew 101. The only difference is
that you will be bottling out of your
secondary fermenter instead of your
primary. Your beer should be a little
clearer as a result of the secondary
fermentation. In Homebrew 301, we'll
learn a slightly more advanced proce-
dure for bottling. —Chris Colby

Summary

* Specialty malts add color and
flavor to beer

= By boiling hop pellets you can
add hop bitterness, flavor and
aroma Lo your beer.

* A yeasl slarier is a good way
to grow a pitchable amount of
licuid yeast.

* A secondary fermentation can
lead (o a clearer beer.

West Coast
Pale Ale

0OG 1.048 = FG 1.015
IBU over 25 (depends on extract)

3.3 Ibs. of liquid malt extract
(light, hopped)

2.75 lbs. of dried mali exiract
{light, unhopped)

0.50 Ib. erystal malt (30° to 40° L)

10 AAU Cascades hops (bittering)
(2 oz, hops at 5% alpha acid)

5 AAU Cascades hops ([lavor)
(1 oz. hops at 5% alpha acid)

1 bag of Wyeast 1056 or 1 vial
White Labs WLP0OO1

PrimeTabs

4 days before brew day
Make yeast starter
Refrigerate yeast starter

3 days before brew day
Shake yeasl| starter

Bring to room temperature
Pitch yeast and affix airlock

1 day before brew day

Clean, sanitize, and rinse 4 21,
soda bottles with warm water

Fill the soda bottles with water
and refrigerate overnight

On brewing day

Heat 3 gallons of water to 160° F

Steep crystal malt for 30 minutes

Strain out floaties

Bring waler to boil

Stir in malt extract

Bring wort to boil

Add bittering hops

At final 15 minutes, add Navor
hops

Shake refrigerated water bottles

Add waler to primary fermenter

Add hot wort to fermenter

Pitch yeasi starter

Ferment for one week

1 week after brewing day
Rack to secondary [ermenter

2 weeks after brewing day
Check gravity with hydrometer
Botile beer when gravity is
constant for three days
Leave bottles at room
temperature for 1 week,
then refrigerate for 1 week

3 weeks after brewing day
Beer is ready
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LISING A PARTI/‘\I, MASH TO SUPPLEMENT EXTRACT

Vocabulary
partial mash
base grains
full-wort boil
wort chiller
aeration stone

New Skills

partial mashing
conducting a
full-wort boil
using a wort chiller
aerating with an
aquarium pump
batch priming

Equipment list

large kitchen strainer

8-gallon kettle

wort chiller

aquarium pump and
aeration stone

bottling bucket
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Objective: Learning how partial
mashing allows you to brew a
beer in which some of the fer-
mentables come from grain

In Homebrew 201, you learned
how to alter a malt extract beer hy
using grains, hops and liquid yeast.
We'll continue along that path in
Homebrew 301. Here I'll show you how
to create a worl with a substantial per-
centage of its fermentables [rom mall-

ed barley. Making a partial mash of

base grains improves the flavor of
extract beers. I'll also show you how
changes in some brewing procedures
require compensaling changes in other
procedures. And of course, you'll need
a few new pieces of equipment — a
bigger brew kettle to hold the entire
volume of wort, a device to quickly chill
vour hot wort to pitching temperature,
and an aquarium pump and aeration
stone 1o add oxygen to the worl.

In Homebrew 301, we'll focus on
brewing a British style ol beer —
porter (see page 37 for the recipe and
step-by-step procedure). Porters are
dark, malty beers that first were
brewed in London as early as the 18th
century. Stout evolved from porters,
and many porters have a slight bite
from dark roasted grains, though not
to the degree that stouts do. The hop
bitterness in porters is well-balanced
with the maltiness, with neither pre-
dominating in most examples of this
style. Redhook’s Blackhook Porter and
Sierra Nevada Porter are two excellent
U.S. porters. Samuel Smith's Taddy
Porter is an English porter that is wide-
ly available in the States.

In this recipe, we’ll supplement the
malt extract we use with sugars from a
partial mash, In mashing, the starch in
the center of malted grains is broken
down into its constituent sugars. Along
with the base grains, which will supply
most of the fermentables from the par-
tial mash, we'll add some roasted spe-
cialty grains. We'll also learn the
advantages of boiling our entire wort,
and the changes we’'ll have to make in
our equipment and brewing proce-
dures as a consequence,

Partial mashing

In our porter recipe, approximalte-
ly /4 of the fermentable sugars will
come from mall extract. The remaining
1/3 will come from grains. Mashing is a
simple process, but one that is often
made to seem overly complex in some
homebrewing texts. The essence of
mashing is simply soaking crushed
grains in water. As the grains soak, the
walter dissolves the starch in the
grains. Enzymes from the grain attack
the starch and chop it up into its build-
ing blocks, sugars. Once the starch is
fully converted, the sugars are rinsed
from the spent grains.

As far as starch-conversion goes, a
partial mash works exactly like a full
mash. However, since less grain is used
in a partial mash, handling the soaking
and rinsing of the grains is simpler and
requires no special equipment beyond
a mesh grain bag and a measuring cup.
Performing a partial mash is very sim-
ilar  to steeping specially grains.
Gaining some experience with partial
mashing often encourages brewers to
go on 1o try making an all-grain beer.

Performing a partial mash

In a partial mash, you want to
steep the grains in a volume of water
sufficient to cover them completely, but
not leave a lot of excess volume. For
our porter we'll steep 2 pounds of pale
malt, plus the specialty grains, in 2 gal-
lons of water. This is a thinner mash
than mosi full mashes, but that won't
adversely affect our beer.

To begin the partial mash, gather
the crushed grains and place them in
the nylon bag. Although we will be
holding the temperature of the mash at
150° I, we need to heat the water to
160° F to start. This is because the
temperature of the mash will drop
once the grains, which are at room
temperature, are added to the liguid.
Once the grain bag has been sub-
merged for a ¢couple minutes take the
temperature of the water in the pot. As
with the steeped specialty grains, you
should shut the bag and tie it to the
handles of your brew pot.

Try to hold the temperature as




close to 150° I as possible for 1 hour.
To adjust the temperature of the par-
tinl mash, add heat or cold water as
necessary. When changing the temper-
ature, add only a little bit of heat or
cold water, then stir and retake the
temperature. It's easy lo overshoot
your temporature mark, especially
when heating.

As you heal a pot. it takes time for
the heat to travel through the metal
and equilibrate. Thus, if you heat the
mash continuously until the thermome-
ter reads 150° F, then turn off the
burner, the temperature will keep ris-
ing as heal [rom the pot is translerred
to its contents. To avoid this, heat in
short bursts, stir while heating, and
wait a couple of minutes before check-
ing the {emperature again. It's not
going to hurt the beer if it takes you a
little while to adjust the temperature,
so be patient.

Rinsing the grains

After an hour, take a large kitchen
strainer and lift the bag out of the
water. Let the liquid drain into your
pot. If possible, balance the strainer
over the pot. Il you can’t do this, have a
friend hold it. Open the drawstring or
untie the bag and expose the grains.
Take a measuring cup and ladle water

You'll need a large brewpot, one that
holds at least eight gallons of liquid, to
conduct a full-wort boil. Many come
equipped with ball valves for draining
wort from the pot.

from the pot over the grains. The water
will run through the grains and fall
back into the pot. Keep doing this [or 5
minutes or so. The idea here is to rinse
as much of the sugars from the grains
as possible.

Once you're done rinsing the
grains, use your small kitchen strainer
to remove as much solid matter as fea-
sible. Don't spend more than 5 minutes
doing this. Once the large solid materi-
als have been removed, add the liquid
(wort) to your large brew pot. (Before
you do, give it a taste, Mmmm . . ,
maliy!) Your strainers should be clean,
but they do not need to be sterilized
since the wort will be boiled after they
are used.

Full-wort boil

In your large brewpol — it should
hold at least eight gallons of liquid —
combine the wort from the partial
mash with water to make 5.5 gallons.
Bring this to a boil, then add the malt
extract. Although our target is 5 gal-
lons of wort. we need more wort ini-
tially because some liquid will evapo-
rate during the one-hour boil. The
amount that evaporates is dependent
on the amount ol heal applied to the
kettle. If you're boiling on the kitchen
stove, the evaporation may be minimal:
if you're using a propane burner, it
may be considerable.

Boiling 5 gallons of wort is a large
task for most home stoves. A gas stove
can probably bring this volume of wort
to a rolling boil. An clectric stove may
have problems developing more than a
sustained simmer, Also, the amount of
time it takes for the wort to come to a
boil may be quite long. You may wish to
begin heating the additional water
while you are performing the partial
mash. If your kitchen stove is having
trouble boiling this volume, close the
lid partially. Another option is to move
your home brewery to the backyard
and use a propane burner for the boil,

Two benefits of boiling the entire
worl are increased hop utilization and
less wort darkening compared to boil-
ing a concentrated wort. When brew-
ing a beer using a full-wort boil, you
need to add fewer hops to get the same
level of hop bitterness. This is because

partial mash: a small mash that adds
fermentables and grain flavors and aro-
mas to an extract beer

base grains: malted grains that supply
the bulk of the fermentables in an all-grain
beer; base malts are kilned less than most
specialty grains

full-wort boil: a procedure in which you
boil — get this — the full wort; boiling the
entire wort leads to better hop utilization
and less wort darkening, but requires a
method to quickly chill the wort after it
has been hoiled

wort chiller: a device used for quickly
cooling wort after it has been boiled

aeration stone: a porous device, often
made of stainless steel, through which air
is pumped; the air is diffused into small
bubbles which help aerate the wort
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Grain color units are based on
a standard of comparison created
by J. W. Lovibond in 1883 and
adopted by the American Society of
Brewing Chemists. So North
American maltsters list the color
ratings of their grains in °L
(degrees Lovibond). But beer color
is usually expressed in °SKEM
{Standard Reference Method). In
theory, 1° Lovibond of grain color
equals 1° SRM of beer color for 1
Ib. of grain in 1 gal. of water. In
many texts, °L and °SRM are used
interchangeably.

Here are a few typical values
for different grains: A carapils malt
may be as blond as 1.5 “L, while a
European pils may come in at 2 °L.
British pale ale malt is usually
around 3.5 °L.. A typical mid-range
Munich malt weighs in at 10 °L.
Crystal malts are usually sold in
40 °L, 60 °L, 80 °L and 100 °L ver-
sions, but go as high as 180° L.
Most chocolate malts are about
450° L. and black patent malts may
rate 500 °L or higher.

To compose a grain bill of any
color value from different grains,
look up the color ratings for each
grain, multiply the Lovibond rating
in °L for each grain by its weight in
pounds and add these products
into one sum. Once you divide this
sum by the net kettle volume of
wort (in gallons), you have an
approximate lLovibond/SBM color
rating of the finished beer. Here is
the nominal mathematical formula
that allows you to determine the
relative proportions of each grain:

(°L1 x 1b1) + (°L2 x Ih2) + (°L.3 x Ib3)
VEKnet

where:

(1, 2, 3) are the grains

(°L1., °L2, °L3) are the lLovibond
ratings of these grains

(VKnet) is the net keitle volume of
wort (in gallons, end of the boil)

Since wort color is also affected by
the extraction efficiency of your
system and by the mashing process
you employ, vour actual beer color
will be at least 10% lower than this
mathematical predictor, for pale
beers. It will be much lower for
dark heers,  —Harst Dornbusch
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You can’t pour five gallons of hot wort directly into a glass carboy, so you need to
cool it quickly with a submersible wort chiller: This is a coil of copper tubing
attached to garden hose. You dunk the copper into your hot wort, turn on the cold
tap water, and swirl gently as the water runs through the coil and cools your
wort. If you brew inside, you'll need an adapter to attach the hose to your sink.

more hop bitterness is extracted in
more dilute worts. With a [ull-wort
boil, you c¢an also brew beers that are
much lighter in color than beers
brewed with from a concentrated wort.
In thicker worlts, the sugars carmelize
much easier, darkening the wort. This
difference in color won't be very visible
in our porter, ol course.

Another change that a full-wort
boil will bring is the inability to pour
the wort directly into the fermenter.
(Pouring boiling wort into a glass car-
boy, for example, could crack the
glass.) With no cold water to dilute the
worl and bring down the temperature,
you will need to cool the wort first.
Then, given the large volume, it's more
convenient Lo simply siphon the wort 1o
the fermenter.

This drawback, however, has a
hidden benefit. Since siphoning the
wort to a fermenier leaves behind
material on the bottom of the kettle,
you don’t need to keep your hops in a
bag or tea ball. The hop debris will set-
tle to the hottom of the kettle during
cooling. The clear wort can then be
siphoned off the hop material and hot
break, the proteins, lipids and other
compounds that coagulate in the boil.

Cooling your wort
There are several ways (o cool

worl. One way is o place the kettle in
a sink or bathtub full of cold water and
ice. The drawback of this method is
that you need to lift a large volume
of near-boiling hot liquid. Needless o
say, this can be a bit dangerous. You
can avoid the potential hazard of
spilling 5 gallons of hot wort by chilling
it on the stovelop with a submersible
wort chiller.

A submersible wort chiller is a spi-
ral of copper tubing. This tubing is sub-
merged in the wort and eold water is
run through it. Heat from the wort
transfers to the cold water and is car-
ried out. The speed of cooling and the
eventual temperature the wort reaches
depends on the temperature ol the
cooling water,

You can speed chilling by gently
whirlpooling the wort. If the sub-
mersible wort chiller is left undis-
turbed, the wort nexi to the copper
coils will quickly cool. However, the
wort farther away from the coils will
cool much more slowly. The wort will
move somewhat in that cold wort will
sink and warmer wort will rise. Bul,
starting a  whirlpool will greatly
enhance the amount of hot worl pass-
ing by the copper coils and greatly
enhance your cooling rate.

If you move your submersible wort
chillor in a circular motion, you will



start the wort moving. As the wort
moves by the cool chiller, it cools. Hot
worl is prone to hot-side aeration, so
try not to agitate it unduly. Induce a
slow, steady swirling motion by moving
the wort chiller in a circle. Repeat this
motion every live minules.

The wort chiller is usually steril-
ized by submersing it in the wort for
the final 15 minutes of the boil. During
this time, there is no water (lowing
through it. In fact, it's best not to con-
nect the tubing until after you have
turned off the heat to the kettle. A
logistical note: Connecting the tubing
to your sink faucet will probably
require an adapter. since most wort
chillers are threaded to screw onto a
garden hose connector.

Aerating the wort

Performing a full-wort boil necessi-
tates one other change in your brewing
procedure; yvou need to acrate your
worl once it is cool. In Homebrew 101
and 201, we simply added cold, aerat-
ed water to our concentrated worl to
aerale il. Now we can't do that,
because our worl is already al working
strength. Adding water would dilute it.

One of the simplest ways Lo aerate
cooled worl is by using an aeration
stone attached to an aquarium pump.
Muost aeration “stones” used in brewing
are actually made of stainless steel. Air
is pumped into the stone. where it is
forced out through hundreds of tiny
holes. Air from the aquarium pump
should be filtered, so you are not
pumping airborne microorganisms into
your wort. Most homebrew shops sell
aeration kits that include the stone and
a HEPA filter. Since the aeration stone
and the tubing leading to it will touch
the wort, vou must sanitize both before
you aerate.

You can aerate your worl while it is
siphoning into your fermenter. Just put
the aeration stone in the fermenter and
run the aguarium pump as you are
siphoning. By the time your [ermenter
is filled, the wort should have enough
oxygen. If you'd like, you can run the
pump for another five or ten minutes.
However, keep an eye on the worl so
the bubbles from the aeration stone
don’t make the wort foam over.

Bottling the entire batch

After the porter lerments for a
week or so in your primary fermenter,
and then settles for another week in
your secondary fermenter, it’s time to
bottle. We'll do things a bit differently
this time. Instead of priming each bot-
tle individually with PrimeTabs, we’ll
use bateh priming in a bottling bucket.

To bottle this way, you need to
siphon your wort from your secondary
fermenter into a sanitized bucket. Try
to minimize the amount of splashing
when you transfer the beer. You don’t
wanl to oxidize the porter.

For 5 gallons of beer, use a sani-
tized spoon to stir a solution of sugar
waler into your beer. Make the sugar
water by boiling %4 cup of corn sugar
in 2 cups of water. Boil for 15 minutes,
then cool the solution to about room
temperature and stir it into the worl.
Now, siphon the beer into bottles and
cap them as before. The sugar water
works just like the PrimeTabs: it pro-
vides a new source of fermentable
sugar, which causes fermentation in
the bottle and creates carbon dioxide.

After a week at room temperature,
put the bottles in the [ridge for a week.
Then, invite some friends over and
impress them with your newfound
brewing skills.

So that’s how to make a partial
mash. In Homebrew 401, we'll move
up to full mashing and brew an all-
grain beer. A full mash works just like
a partial mash, but you will need get
some added equipment and learn a few
new skills to handle the larger volume
of grains required. — Chris Colby

Summary

» Partial mashing with grains

adds more control to your

extract homebrew.

A full-wort boil increases hop

utilization but requires that

the wort be cooled.

» A submersible wort chiller
can cool wort quickly

= Aerating cooled wort with an
aquarium pump and stone is
simple and effective.

.

Porter

OG 1.048 FG 1.014 IBUs 26

3,75 Tbs. dried malt extract
(light, unhopped)

2 Ibs. pale ale malit

34 1b. crystal malt

1/2 1b. chocolate malt

1/4 b. black patent malt

9 AAU Fuggles hops
(2 oz. of 4.5% alpha acid)

Wyeast 1968

3/4 cup corn sugar for priming

4 days before brew day
Make yeast starter
Refrigerate yeast starier

3 days before brew day
Aerate starter
Pitch yeast to slarter

On brewing day

Heat 2 gallons of water

1o 160° F

Steep all grains for 60 minutes

Hold temperature at 150° F

Rinse grains with hot water
from brew pot

Strain out “floaties™

Add 3.5 gallons of waler to
mash water

Bring the 5.5 gallons of water
to a boil

Stir in malt extract

Bring wort to boil

Add bittering hops

Cool wort with wort chiller

Siphon cooled wort Lo
fermenter

Aerate wort with aquarium
pump, stone and filter

Pitch yeast

Ferment for one week

1 week after brew day
Rack beer to secondary

2 weeks after brew day

Test specific gravily with
hydrometer for 3 days

Bottle beer when gravity is
constant '

Condition at room temperature
for 1 week

Relrigerate for 1 week

3 weeks after brew day
Beer is ready
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Vocabulary
all-grain brewing
single-infusion mash
fearless

sparging

propane cooker
mash tun
recirculation

lauter tun

New Skills

single-infusion
mashing

recirculation

sparging

Equipment list

mash-lauter tun
propane burner
sparge arm
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In Homebrew 101 through 301, we
brewed extract-based beer with vari-
ous modifications. In Homebrew 401,
we'll switch gears and brew a beer in
which the fermentables come entirely
from malted barley. This is called all-
grain or full-mash brewing. We'll per-
form a single-infusion mash, the sim-
plest kind of full mash.

Although our mash works on the
same principles as the partial mash,
the increase in the amount of grain
used requires us to alter our proce-
dures slightly. In Homebrew 301, we
pul our entire grain load in a mesh
bag. We later lifted this bag out of the
brew pot, leaving behind wort. In all-
grain brewing, the “grain bag” stays in
place and you move the wort out of it.
For this, you will need some additional
equipment — most importantly an 8-
gallon kettle, a propane cooker and a
mash-lauter tun (for more on mash-
lauter tuns, see page 40).

ot All-Grain Brewing

Brewing beer from a full mash
lakes significantly more time than
brewing an extract beer. Some of the
extra time comes from added steps in
the procedure, such as the mash, recir-
culation, run-off and sparge. (Don't
worry, I'll explain these terms later.)
Other blocks of time are needed to heat
the larger volumes of water needed {o
brew an all-grain beer. You also have
to ¢lean the additional equipment used
in brewing an all-grain beer.

Although it takes more time, there
are many advantages to brewing “from
serateh.” All-grain brewers can manip-
ulate the conditions of the mash to
make their wort exactly as they want
it. They can, for example, adjust the
fermentability of the wort, a topic we'll
discuss in more detail in Homebrew
501. Beer made from a more fer-
mentable wort will be dry. In general,
an all-grain brewer can make a wort
that will ferment to a lower specific
gravity than an extract brewer can. A

less fermentable wort yields a beer
that flinishes sweeter. We'll brew a
sweel beer — a Scottish ale — in this
course. (See page 39 for the recipe and
procedure.)

In the long run, brewing all-grain
beers is more economical. When you
buy mall extract. you are paying not
only for the malied barley, but the
expense ol mashing the grains, sepa-
rating the wort [rom the husks, and
condensing the wort into extraci. So.
malted barley grains cost about half as
much as an equivalent amount of malt
extract. Of course, the start-up cost for
brewing an all-grain beer can be sub-
stantial. Al a minimum, you need a
mash-lauter tun to hold the grains.

A homebrewer contemplating
switching to all-grain brewing may be
intimidated by the amount of informa-
tion out there. Homebrewing books
and online homebrewing forums are
filled with talk of appropriate mash
thicknesses, stepped temperature
regimes, pll and mash elficicocies.
These are all important theoretical
considerations. However, in most cases
a practical brewer can brew without
worrying about all these variables. And
keep in mind that, although there are
many varieties of stepped-temperature
mashes, many commercial brewers
and homebrewers use a single-infusion
mash for their beers. For your first all-
grain beer, you should be fearless —
just jump right in. Remember, you're
soaking grain in hol water, not per-
forming brain surgery.

Scottish ales are big, malty brews.
The yeasts used in brewing Scottish
ales are not very attenuative, which
means they drop out of solution earlier
than other ale yeasts. Because of this,
they leave more residual sugar in the
finished beer. Scottish ales have little
hop bitterness, and usually no hop fla-
vor or aroma.

Heating the Water

Although some of the later steps
may be intimidating to a [irst-time all-
grain brewer, an all-grain brew day
starts with a simple task — heating
water. When mashing. you need a large



volume of hot water lo mash the
grains. About an hour later, you will
need another large volume of waler for
rinsing the grains, or sparging. In all,
you will need about 10 gallons of hot
water to brew 5 gallons of beer.

If you begin heating all your water
first, you can clean and set up your
brewing equipment while it heats.
Having a reserve gallon or two of cold
or room-temperature water will come
in handy on brewing day. Likewise,
having a reserve gallon or two of boil-
ing, or near boiling, water will also
come in handy.

Heating all the water needed for an
all-grain batch can literally take hours
on a kitchen stove, especially an elec-
tric stove. Most all-grain brewers even-
tually switch 1o a propane cooker io
heat their water and boil the wort.
These cookers will greatly decrease the
amount of time it takes to heat water
and will give you the power (o bring
your full wort to a nice, rolling hoil.

Mashing In

To begin the mash, or to mash in,
you combine the 9 Ib. 3 oz. of grains
with about 3 gallons of 170° F water.
To do this, place the crushed grains in
vour mashing vessel, the mash tun.
With a large measuring cup or a beer
pitcher, add hot water to the grains.
Stir the mash each time you add water
to break up clumps of grain. These
clumps can form a ball that seals liquid
away from their dry core. Having dried
clumps in your mash will lower the
amount of fermentables you extract
from the grain. It may also add starch
to your beer.

As yvou ladle water onto the grains,
work quickly. As you are working, heat
is escaping from your mash into the
environment. You don’t need to rush,
but work at a steady pace. Once there
is enough water in the mash tun to
barely cover the grains, take the mash
temperature — it should be close to
158° F If the temperature is higher
than 158° F, stir in cool water from
your reserve until the temperature
sinks to 158° F. When you siir in this
water, make sure (o stir the mash
enough that the temperature is even
throughout the mash.

IT the temperature is less than 158°
F, stir in water from your boiling water
reserve until the temperature rises to
158° . Be sure to stir well. Once your
mash temperature is right at 158° F,
look at the water level in vour mash
tun. If there is about an inch of water
(or more) above the top of the grains,
put the cover on your mash tun. If
there is less than an inch of water on
top of the grains, add 170° F water
until there is. This will raise the tem-
perature, but not by much. You don’t
need to stir this water in. The inch of
water on top of the grains will be most-
ly absorbed during the mash as wuter
continues soaking into the grain.

The mash

At this point, seal your mash tun. If
you are mashing in a modified picnic
cooler, shut the lid. If you are mashing
in a brew-pot or modified brewpot, put
on the cover and insulate with towels
or a mash-jacket. Let this mash sit for
an hour. If your mash tun is insulated
well enough, the temperature should
stay roughly constant. It may drop a
fow degrees, but that’s nothing to
worry about. While the grains are
mashing, heat 2 gallons of water to the
boiling point.

A lot occurs in the mash. Hot water
soaks into the center of the grains and
dissolves the starch. Starch is a large
molecule found in great abundance in
the barley kernels. Starch molecules
are chains of simpler sugars. The seed
stores sugars that are needed to fuel
early growth of the plant. The starch is
cut up by enzymes, called amylases,
present in the grain. The starch mole-
cules are gradually reduced to smaller
sugar molecules, mostly maltose. (For
a complete rundown on mashing
enzymes, see “Homebrew Science”™ on
page 51.)

Although a lot is going on in the
mash, the brewer doesn't need to do
anything. If you'd like, you can stir the
mash occasionally. You may increase
the efficiency of mash by doing this, but
you will also lose heal every time you
open the mash tun. If you do open it,
you will need to stir in boiling water to
boost the temperature back up o 158°
F. If you just let the mash sit for an

all-grain brewing: a brewing technigue
in which all of the fermeniables come
from malted barley grains; also called full-
mash brewing

single-infusion mash: a type of mash in
which hot water is mixed with crushed
grains; the mash Is maintained at one
temperature, in contrast to step mashes,
in which the mash is rested at two or more
temperatures

fearless: a state of mind marked by a
lack of tension, unease or trepidation

sparging: adding hot water to the top of
a grain bed to replace the wort that's
being run off

propane cooker:  a burner, designed for
outside use, that runs on propane;
propane cookers deliver many more
BTUs than kitchen stoves do

mash tun: the vessel that malted grains
are mashed in

recirculation: a step in which wort is
drained from the grain bed and
reapplied to the top of the grain bed, for
the purposes of clarifying the cloudy wort

lauter tun: a vessel in which wort is sep-
arated from the spent grains
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Many ways to mash
your malt

Most homebrewers use one
of two arrangements for mash-
ing grains and draining the
wort. One set-up involves modi-
tving a picnic cooler to hold a
framework of copper pipes on
its bottom (see diagram above).
The copper pipes are cut with
slots that allow wort to fow
through but are too narrow for
the grain. The pipes channel
worl outside the eooler. A valve
allows the homebrewer to con-
trol the flow of wort out of the
cooler when draining the wort.
Picnic coolers are well insulated
and can hold the mash at a
steady temperature for the
entire duration of the mash,

The second common type of
mash tun is a large brew pot
with a “false bottom” inserted.
The false bottom sits an inch or
so above the kettle’s floor and is
perforated, so the grain stays
behind but the wort can flow
through, A valve below the lalse
bottom is used to drain wort
once the mash is complete. An
advantage of this type of mash
cooler is that it ecan be directly
heated. The diagram below
shows a picnic cooler mash tun
with a [alse bottom, but a brew-
pot mash tun would look similar,

-
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hour, you can be cleaning brewing
equipment used in later stages. In any
case, you will need {o heat the water
used to rinse the grains — the sparge
wiler — towards the end of the mash,

| he masn-out

After an hour of mashing, open
your mash tun and take the mash tem-
perature. Note this in your brewing
notebook. Then, raise the temperature
of the mash to 168° F To do this, stir in
the boiling water a few cups at a time.
Take the temperature cach time. Once
vou reach 168° F, seal the mash tun
again and wait for 15 minutes.
Boosting the temperature to 168° F will
make the sugary wort less viscous, and
easier to drain from the grain bed. You
can skip this step if you'd like. Due to
limitations of their equipment. many
brewpubs do. Bul. it can increase the
amount of fermentables you extract
from your grains and stop the enzy-
matic action in the mash.

tiing

In Homebrew 301, we rinsed the
grains in the grain bag and used a
kitchen strainer to remove “floaties.”
husk pieces and other large particu-
lates from the grain. With a full mash,
you reverse these itwo steps. First, the
worl is recirculated through the grain
bed until it clears. During recircula-
tion, the floaties get trapped in the top
layers of the grain bed. After recircula-
tion you proceed to the run-off and
sparge, when clear wort is drained
from the grain bed.

To begin recirculation, open the
valve on your lawter tun. For most
hombrewers, the lauter tun is the same
vessel as the mash tun. In a few brew-
eries, however, brewers mash in one
vessel, then transfer the mash to a sep-
arate vessel [or rinsing the grains, or
lautering. Once you open the valve,
cloudy wort should start flowing.
Collect this wort in a large measuring
cup or beer pitcher. Once the container
is full. pour this wort on top of the
grain bed. As you continue recirculat-
ing. you will notice the worl clearing.
For a 5-gallon batch of beer, about 20
minutes of recirculating the wort is
usually sufficient.

While recirculating, you want the
worl (0 drain from the grain bed at a
rate of about three quarts every five
minutes. (Two quarils is 64 oz., aboul
the volume a pitcher of heer holds. At 3
quarts per 5 minutes, a beer pilcher
should fill in a little over 3 minutes.) Al
this rate, at the end of twenty minutes
you will have recirculated the entire
volume of wort in the grain bed. The
wort should now be clear of large husk
pieces and large grain particles. To
conirol the rate that the wort drains,
you will need to adjust the valve on
your mash tun frequently.

2 run-o

Once the recirculation period is
over, continue draining the wort from
the grain bed. However, this wort
should go to the brew kettle. You can
begin heating the wort as you collect it,
but don't bring it o a boil. During the
run-off period. you should be draining
worl al about 2 quarts per five minutes
or slightly less. The run-off period will
be relatively shori; it ends when the
liquid level in the lauter tun falls to the
level of the grain bed. Once the grain
bed is about to be exposed, it’s time for
the sparging.

naras
During sparging. vou continue run-
ning off clear worl as you did before.
However, you add hot water to the top
of the grain bed al the same rate as
wort is being drained off. As a result,
as you collect the remainder ol your
wort there will always be a little walter
on top of the grain bed.
There are a couple different ways
to add sparge water. You can ladle a
quart or two of water on top of the
grain bed when the level gets low,
Alternately, most homebrew stores sell
sparge arms. Sparge arms are like lii-
te lawn sprinklers for your mash. Hot
waler drains from a container (often
the homebrewer’s bottling bucket)
through nylon or plastic tubing to the
sprinkler. The rate of water can be
adjusted either by opening or closing
the valve on the bottling bucket or by
partially clamping the nylon tubing
leading to the sprinkler.
The sparge water should be heated



A sparge arm is like a little sprinkler
that sprays water over the mash.

to between 160° F and 170° F. The heat
from the sparge walter keeps the tem-
perature of the grain bed up. At higher
temperatures (he thick, sugary wort
will flow [reely through the grain bed.
As the grain cools, the flow of wort
slows. At temperatures higher than
170° F, tannins could be leached out of
the grains. So, avoid overhealing your
sparge water. If the water is signifi-
cantly cooler than 170° F, it may slow
down the drainage of your worl.

Remember to keep checking the
rate at which the worl is draining. You
should be collecting wort at a rate of
about 2 quarts every 5 minutes. As you
continue collecting worl, the valve may
become progressively blocked with
small particles from the mash. If the
rate of wort drainage drops too low, or
stops altogether, open the valve all the
way for a few seconds until the Mow
resumes. Then slowly close the valve to
the proper flow rate.

It can be difficult to get the worl to
drain at a constant rate. You will prob-
ably need to fiddle with the valve quite
a few times. As long as your rale is in
the right ballpark, you'll be fine. If you
finish collecting your wort in less than
45 minutes, you've gone too fast. If it
takes over an hour and a hall, you're
going too slow. Once you've collected
six gallons of wort, shut the valve off.
Boiling, cooling and fermenting

You will finish brewing this beer as

you did the beer in Homebrew 301. You
will boil and cool the entire wort. The
cooled wort will be siphoned to your
fermenter and aerated. THowever, you
will notice a few differences when han-
dling an all-grain worl.

We’ll start the boil with 6 gallons of
worl, more than before, There are two
reasons for this. First, with a propane
cooker you can supply more heat to the
wort. This added heat will increase the
evaporation rate compared to the
evaporation rate from boiling the wort
on your stovetop. In our one hour hoil,
we will reduce our worl from 6 gallons
to just over 5 gallons.

Second, we expect a larger hot
break from an all-grain wort than from
an extract wort. Very soon after the
boil commences, you will see little
light-colored flakes in your worl. This
is the hot break. The hot break is little
clumps of coagulated proteins and
lipids. This material will settle to the
bottom of the kettle while the beer is
cooling. If all goes well, there will be
five gallons of clear wort sitting alop a
few quarts of break material. This
clear wort will be siphoned to the fer-
menter, leaving behind as much of the
break material as [easible. In an
extract wort, the hot break was
already lefl behind in the process of
making an extract (although proce-
dures for making extract vary).
Therelore, we expect less break mate-
rial from an extract wort.

That's Homebrew 401. You learned
that a single-infusion mash is an easy
way (o make wort. In Homebrew 501
we'll tackle a step mash and make a
helles lager. —Chris Colby

Summary !
It takes a lot of water to brew
an all-grain beer, so start

|
| heating it early. E

When mashing in, stir water

into the crushed grains.

* Mash for an hour.

* Recirculate for 20 minutes.

» Run off wort from grain bed.
begin sparging just before :

| grain bed is exposed 1

e For a 5-gallon batch, collect 6 |

| gallons of wort ‘

Scottish ale
0G =1.055 FG =1.020 IBU =22

9 lbs. pale ale malt

2 oz. chocolate malt

1 vz. roasted barley

6.25 AAU of Fuggles hops
(1.25 oz, of 5% alpha acid)

Wyeast 1728 (Scottish ale)

3/4 cup priming sugar

4 days before brew day
Make yeast starter
Refrigerate yeasl slarter

3 days before brew day
Agrate starter
Pitch yeast

On brewing day

Heat 10 gallons of water to
170° F

Mix 3 gallons of 170° F water
with the crushed grains

Allow grains to mash for 1 hour

Boil 2 gallons of water (from the
remaining 7 gallons at 170" F)

Raise temperature of mash to
168° F by adding boiling water

Allow grain bed to set for 15
minutes

Recirculate wort for 20 minutes

Prepare 4 gallons of sparge
water al 170° I

Run-off and sparge wort al rate
of 2 quarts every 5 minutes

Collect 6 gallons of wort

Bring wort to boil

Add bittering hops

Cool wort with wort chiller

Siphon cooled wort to fermenter

Aerate wort

Pitch yeast

Ferment for one week

1 week after brewing day
Rack to secondary lermenter

2 weeks after brewing day
Test beer with hydrometer
Prime and bottle when gravity
is constant for 3 days
Condition for 1 week
Refrigerate for 1 week

3 weeks after brewing day
Beer is ready
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ELLES LAGER USING

A STEP MASH

Vocabulary

helles lager

drinkability

lightly kilned malt

step mash

starch-conversion
rest

lauter tun

New Skills

step mashing

Equipment list

lauter tun

helles lager: “helles” or pale lagers are
the most popular beer in Bavaria. They
are noted for their pale, straw color,
delicate malt flavor, balanced bitterness
and piney hop aroma

drinkability: buzz-word coined by big
domestic brewers. Beers with drinkability
are characterized by low diacetyl, high
wort fermentability and moderate bitter-
ness. These beers show their flaws and
are considered more difficult to brew than
big styles like stout and barleywine

lightly kilned malt: malt that has been
dried at cool temperatures and received a
final "cure" temperature around 180° F to
minimize malt color and flavors produced
by browning reactions, especially the
Maillard reaction

step mash: mash conducted at several
lemperatures to optimize the activity of
the active enzymes in a brewer's mash.
Step mashing is accomplished by directly
heating the mash vessel or by adding
small amounts of hot water to the mash
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Objective: Brew a German-style
helles lager using step mashing

Through each course ai Homebrew
U, we have learned how to take more
control over the wort-production stage
of brewing. In Homebrew 501, we will
harness the potential of the enzymes
beta and alpha amylase and use these
biological tools to produce a highly fer-
mentable wort from a grist bill primar-
ily comprised of lightly kilned mali.
The result will be a erisp and refresh-
ing German-style kelles lager with high
drinkability.

Single-infusion mashes, such as
the mash we performed in Homebrew
401, work well with beer styles that
are not known to be “dry.” The Scottish
ale that we brewed in Homebrew 401
is a greal example of a beer best
brewed using the infusion mash tech-
nique. In some beer styles, however,
more than one mash temperature is
required to coax the naturally present
enzymes in malt to behave in such a
way (0 maximize both fermentability
and extraction efficiency.

In beer-geek lingo, we would say
that helles wort has a fer-
mentability, perhaps around 80 per-
cent. This means the beer would start

high

al 127 Plato (this equates to an 0G of

1.048) and finish at 2.4° Plato (a bit
less than 1.010 FG). A Seottish ale wort
has a lower degree of fermentability,
perhaps as low as 70 percent. It might
start at 15° Plato (1.060 0G) and finish
al 4.5° (1.018 FG). °Plato is another
way of expressing specific gravity; it's
based on the percentage of dissolved
solids, such as sugar, in the wort.

To use lightly kilned malts (o their
full potential, a step mash is required.
A step mash is one in which the tem-
perature is gradually “stepped up”
over time ai progressively higher rest
temperatures. To perform the step
mash in Homebrew 501, you will need
a mash tun that can be heated with a
propane burner or electric heating ele-
ment, It should not have a false bottom
or slotted pipe like the combined mash-
lauter tun we used in Homebrew 401.
We'll explain why a bit later.

We'll use a step mash Lo brew a
crisp and refreshing beer style with
great drinkability, a German helles
lager. This style of beer is typically light
in color, has an assertive, yet balanced
hop bitterness and a subtle hop aroma
from the use of traditional German hop
varieties like Teitnang and Hallertau.

The mash rests

In our step mash, we are going to
mash over a temperalure range span-
ning from 131° F to 158° F for a total of
90 minutes, not including the time
required for heating. In a step mash,
the time spent at each different tem-
perature is called a “rest.”

There are two types of rests com-
monly used in step mashing. The most
common is the rest named for the
enzyme substrate acted upon at a cer-
tain temperature. For example, the
starch-conversion rest occurs around
the optimum temperature for alpha
amylase of 158°F and the protein rest
occurs around the temperature optima
of several proteolylic enzymes.

Sometimes brewers want to slowly
heat the mash. You will find that this
technique is very difficult to control.
This is also hard for commercial brew-
ers Lo control since most mash vessels
are designed to heat at about 1.8°F per
minute. An easy way to decrease the
heating rate is by adding intermediate
rests. For example, if you want to slow-
ly heat your mash from 140°F to 149°F,
you can simply add a short rest around
145°F. In fact, you may want to modify
the mash profile described above to
include such a rest. I'll discuss why this
sort of rest is important later.

In Homebrew 401, we had a single
rest at 158° F. At this temperature
there is little beta-amylase activity
because this high temperature causes
rapid denaturation of beta amylase (for
a detailed discussion of mashing
enzymes, see “Homebrew Science” on
page 51). Worl produced by infusion
mashing at this high temperature has
decreased fermentability. For our
helles, we want to produce a very fer-
mentable wort and need as much help
from beta amylase as possible.



Barley starch and the action of
beta and alpha amylase

There are two types of starch
found in barley: amylose and amy-
lopectin. Amylose comprises roughly
25 percent of the starch content but the
bulk is amylopectin. Amylose is a
straight-chain molecule made exclu-
sively of glucose molecules that are
chemically linked with a bond called an
“alpha 1-4 bond.” Amylose has two
features that are important to brewers.
The first is that it is soluble in hot
water withoul requiring “gelatiniza-
tion.” This means that it is soluble ai
temperatures less than 140° F. the
gelatinization temperature of barley
amylopectin.

The second key feature of amylose
is the absence of branches caused by
the alpha 1-6 bond. Beta amylase
attacks starch from the reducing end of
the starch and continues to munch its
way down the molecule, producing a
maltose molecule with each bite, until
it runs into an alpha 1-6 bond. Beta
amylase is called an “exo-enzyme”
because it attacks from the end of the
molecule. Since amylose contains no
alpha 1-6 bonds, beta-amyluse can
convert almost all of the amylose found
in malt into maltose.

Maltose is the principle [ler-
mentable sugar found in wort and over
95 percent is produced by beta amy-
lase. For this reason. beta amyalse is
known as “the fermentability enzyme,”

Amylopectin does contain alpha 1-
6 bonds and it is these bonds that make
amylopectin a branched molecule.
Amylopectin can be drawn as a tree,
and the trunk of the tree is the one and
only reducing end of the molecule. The
tips of all of the branches are referred
to as non-reducing ends. The signifi-
cance of this is that amylopectin has
only one spot where bela-amylase can
bind to starch and produce maltose.
This reaction does not last long
because of the large number of branch
points in amylopectin,

Amylopectin has another feature
that makes it more difficult to degrade
than amylose, and that is its crystalline
structure. As amylopectin is healed
this crystalline structure begins to
“melt” or gelatinize and the starch

hecomes soluble. Gelatinization of bar-
ley amylopectin begins to occur around
140°F. When starch is gelatinized it
absorbs water and becomes very thick.
This is why starch from wheat flour or
corn starch thickens gravy and stir-ry.

This is where we really need the
help of alpha amylase. Unlike beta
amylase, alpha amylase is an endo-
enzyme and randomly breaks alpha 1-
4 bonds from the inside of the mole-
cule. Using the tree analogy, alpha-
amylase is like a itree removal guy
using a chain saw to cut a hig tree into
several medium-sized pieces. With
every cut, a new trunk is created and
beta-amylase can latch onto the trunk
(a reducing end) and do its thing until
it runs into another alpha 1-6 branch.

The take-home message from this
is that we get a more fermentable wort
when beta and alpha amylase work
together. And the best way to accom-
plish this is with step mashing.

Alpha amylase rapidly decreases
the size of amylopectin. In doing so, it
reduces mash thickness, creates more
spots for beta-amylase (o act upon and
is responsible for changing the result of
the iodine test from positive to nega-
live. Alpha amylase is known as “the
liquefaction enzyme” because of ils
dramatic effect on mash thickness. An
iodine test is an easy way to see if all of
the starch has been converted to sugar
in the mash. You can buy an iodine kit
at almost any homebrew store.

Raising the mash temperature

The most common method used to
heat step mashes in a commercial
brewery is with an external application
of heat. usually though a steam jacket.
In the old days flame heat was com-
mon, but steam is much cooler than
direct flame and it is easier to control
the rate ol temperature change.

When applying heat directly to the
outside of a mash vessel, the mash
must be stirred to ensure even heating.
Uneven heating results in temperature
Muctuations throughout the mash and
defeais the purpose of attempting to
accurately control mash temperature.
Al home, we can heatl our mash either
with an electrical element or flame
from a propane burner or gas range.

starch-conversion rest: confusing name
describing the rest around 158° F The
name implies that this rest is the only time
that starch is converted to smaller carbo-
hydrates. This is not true, as beta
amylase catalyzes the degradation of
starch at much lower temperatures. The
name comes from the fact that the mash
is “converted" from testing iodine-
positive to iodine-negative around the
temperature optimum of alpha amylase

lauter tun: specialized vessel used to
separate wort from spent grains, Step
mashing and decoction mashing typically
use a separate vessel for wort separation
because these mashes are stirred while
being heated in the mashing vessel. A
lauter tun is essentially a vessel equipped
with a screen and a valve located below
the screen. Most lauter tuns also have
some sort of sparging device

What'’s ha nin
i 1t PPGI ; g

131° F: mash solids are wetted,
amylose begins to dissolve and
beta amylase begins producing
maltose.

140° F: amylopectin - begins to
gelatinize, alpha amylase begins to
reduce the size of starch molecules
and beta amylase continues its
activity.

140° to 149° F: The “ramp” when
beta and alpha amylase work
together 1o make a highly fer-
mentable wort

149° F: beta amylase begins Lo
fade out because of denaluration,
alpha amylase becomes more
aclive and starch continues to dis-
solve into the wort.

158° F: more starch dissolves and
alpha amylase is al its fastest rate.
Any starch extracted during this
temperature is reduced in size by
alpha amylase and “conversion” is
completed.

169° F: mash-off stops enzyme

activity and reduces wort viscosity
prior to wort collection.
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The protein rest no more

The protein rest is a tempera-
ture rest in the mash around 121° F
where protein degradation was long
thought to oceur. But research con-
ducted over the past two decades
casts doubt on the significance on
the protein rest. Dr. Michael Lewis'
group at the University of California
at Davis originally stirred up contro-
versy and debate among brewers in
the early 1980s when they pub-
lished data showing an initial peak
in protein content in the mash, fol-
lowed by a decrease in high molec-
ular weight protein fraction. No
increase in lower molecular weight
fractions was recorded.

If protein-degrading enzymes
attack proteins during the protein
rest, one would certainly expect to
see a decrease in large molecules
and a related increase in smaller
molecules. Lewis' group concluded
that the initial peak in protein
content was due to proteins going
into solution, like amylose, and the
decrease in the high molecular
weight fraction over the course of
the mash was caused by denatura-
tion, not enzymatic activity.

The same studies produced
data showing an increase in amino
acids, agreeing with the notion that
some proteolytic activity is present.
The enzyme carboxy-exo-pepiidase
was attributed to the increase in
amino acid content. This enzyme is
an exo-enzyme and can produce a
lot of amino acids without signifi-
canily altering the size of a protein.

As the initial shock of this
research faded, other research
groups repeated the experiments
and obtained data that agreed with
that of Dr. Lewis. Many breweries
changed their mash profiles based
upon these studies. It is widely held
that most of the proteolytic activity
occurs during malting and that this
enzyme group is denatured during
kilning. Protease activity during
malting is extremely important and
many measures of malt modifica-
tion, such as the Kolbach index, are
based on proteins.

Today, many brewers refer to
the rest at 121° F (50° C) as the
beta-glucanase rest” because there
is active beta-glucanase present in
malt. Some beers, especially those
made using raw barley, benefit from
a beta-glucanase rest because
beta-glucans can cause real prob-
lems during wort separation and
beer filtration. — Ashton Lewis
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Whatever you choose to use, try to
keep the heat low and the gentle stir-
ring constant to prevent rapid, uncon-
trolled heating and scorching.

The intermediate temperature rest
mentioned earlier may come in handy
during the healing steps. For starters,
it gives you a minute to allow the mash
temperature to equalize so you can get
a good temperature reading. The inter-
mediate rest also slows the rate of
heating. When trying to produce a very
fermentable wort this helps a bunch,
especially in the 140° to 149° F range,
because it gives more time for beia and
alpha amylase to work together.

An alternative method for mash
heating is to add boiling water to the
mash. If you choose to use this method.
add small volumes at a time and use
plenty of stirring to minimize hot spots
in the mash. To heai this mash from
131° F 1o 140° I will require about 54
fluid ounces of water at 208° E. The
mash becomes thinner after each heat-
ing step and the volume of water
required to change the mash tempera-
ture by 9° F increases. The last heating

step to mash-off will require 142 fluid
ounces of 208° F water and the total
amount of water in the mash will have
increased from 3 gallons at mash-in to
5.6 gallons. While a thinner mash
increases extraction efficiency (yield),
it also makes enzymes more sensitive
to temperature. Many brewers steer
clear of this method for this reason.

The mash out

Once the starch-conversion resi is
completed and the iodine test is nega-
tive, we will mash out as we did in
Homebrew 401. If you are heating by
adding waler, it will take slightly more
water (o raise the temperature to 169°
I than it did for the infusion mash.

After raising the temperature to
169° I, the mash is ready for transfer
to the lauter tun. We must use a sepa-
rate lauter tun for this beer. because
you will be stirring the mash quite a
bit. It’s problematic to do a lot of stir-
ring in a combined mash-lauter tun,
because the false bottom gets clogged.
Also, the screen interferes with even
heating.

Here is a radical thought: The
only real difference between
extract and all-grain brewing is
convenience, since the liguid or
dry extract brewer merely buys
what the all-grain brewer makes
himself. To switch your recipes
Jrom all-grain to extract and back
again, all you really need to know
are a few simple and approximale
conversion rules. Homebrewing
does not need to be serious!

Rule One

The average liguid malt extract
contains about 20 percent water
and 80 percent solids, while dry
extract (as the name implies) con-
tains virtually no moisture. This is
the basic rule of thumb from which
all other conversions [ollow.

Rule Two

Therefore, 1 pound of liquid
extract contains the rough solids
equivalent of 1.2 pounds of milled,

—Grain to Extract and Back!

two-row, malted grain. Or, con-
versely, 1 pound of two-row grist
can be substituted with 0.83
pounds of liguid extract, while 1
pound of dry extract contains the
rough solids equivalent of 1.46
pounds of milled, two-row, malted
grain. Or, again conversely. 1
pound of two-row grist can be sub-
stituted with 0.68 pounds of dry
extract.

Rule Three

1 pound of liquid malt extract con-
tributes about 8.75 °Plato (1.035
specific gravity degrees) to 1 gallon
of water, or 1.75 °P (1.007 SG) to 5
gallons of water. One pound of dry
malt extract contributes about
11.25 °P (1.045 SG) to 1 gallon of
water, or 2.25 °P (1.009 SG) to 5
gallons of water.

Rule Four
Now do your own math!
— I.D.




Prior to transfer, cover the false
bottom of your lauter tun with hot
water Lo prevent creating an airlock
beneath the mash. Try to minimize
splashing during transfer, as splashing
can darken wort and cause oxygen
pick-up. It’s important to let the mash
settle in the lauter tun before beginning
worl recirculation. Ten to fifteen min-
utes is a typical lauter rest time.

Collect the wort as you did in
Homebrew 401. Recirculate for 20 min-
utes to achieve good clarity. Then run
off the wort off at about 2 quarts every
5 minutes. This is an important time to
be patient, as an overly aggressive col-
lection rate can result in a stuck mash
bed. A stuck mash does nothing but
cause stress and prolong a relaxing
brew day. Begin sparging just before
the grain bed is exposed and collect 6
gallons of worl.

The boil and beyond

We will use a 60-minute boil for
our helles. Three hop additions impart
a balanced hop character. Hop bitter-
ness is accentuated in dry beers, so the
hopping rate is kept at 20 IBUs. Afier
the boil, cool the wort using the method
described in Homebrew 401,

After cooling, it's time for wort aer-
ation, yeast pitching and fermentation.
We want to produce a clean lager and
will ferment between 50° and 55° F.
After fermentation is complete, rack to
a secondary fermenter and age in the
secondary for two weeks at 40° F to
produce a clear beer. Clarification will
continue in the bottle and our helles
will be ready for consumption three
weeks after bottling. —Ashton Lewis

Summary

* Highly fermentable worls are
best produced when beta and
amylase are allowed to work
together.

* A step mash with several
temperature rests work well for
these types of beers.

* Make sure when raising the
temperature of a mash, you stir
the mash well so the mash
temperature is uniform,

German-style helles lager

OG = 1.048 FG = 1.009 IBUs = 20

7.5 pounds lightly kilned malt
(pilsner malt or lager malt)

0.25 pounds Briess Cara-Pils malt
2.75 AAU Tettnang bittering hops
(1/2 ounce at 5.5% alpha acid)
2.75 AAU Tettnang flavor hops
(1/2 ounce at 5.5% alpha acid)
2.25 AAU Hallertau, Mount Hood
or Liberty aroma hops

(1/2 ounce at 4.5% alpha acid)
Wyeast 2124 (Bohemian Lager)
or White Labs WLPR30

(German Lager)

4 days before brew day

Make 2-liter (68 ounce) starter wort
with an OG of 1.048 using dry malt
extract

Cool starter, aerate and add yeast

On brewing day

Note: This beer style benefils from
soft water. Purchase 10 gallons of
distilled water (not spring water)
and add 1 gram of calcium sulfate
to each gallon jug of water. This will
give us about 50 ppm of calcium in
the waler and no carbonates.

Mix 3 gallons of 143° F water with
the crushed grains, The mash
temperature should be 131° F

Allow mash to rest at 131° F for
20 minutes.

Raise mash temperature to 140° E,

Allow mash to rest at 140° IV for
30 minutes.

Raise mash temperature to 149° F
over a time period not less than 5
minutes. This gives us a ramp of
no more than 1.8° F per minute,

Allow mash to rest at 149° F for 20
minutes.

Raise mash temperature to 158° K.

Allow mash to rest at 158° F for
20 minutes,

Check for starch conversion using
the iodine test. If the test comes
up negaltive (no blue or black
color in the wort sample) go 1o

next step. If the test is starch
positive, extend rest until you get
a negative test.

Raise mash temperature to 169° F.

Gently transfer mash to lauter tun.

Recirculate wort for 20 minutes,

Begin collecting worl at the rate of
about 12 ounces per minute
(roughly 2 quarts every
5 minutes).

When top of grain bed becomes vis-
ible (but not dry), begin sparging
with 169° F ftreated brewing

waler.

Maintain about 1 to 2 inches of
sparge water on top of the
grain at all times during wort col-
lection.

Collect 6 gallons of wort.

Bring wort to boil.

Add bittering hops at boil.

Add second hop addition 30 minutes
after start of boil.

Add last hop addition 55 minutes
after start of boil.

Stop boiling 60 minutes after start
of boil.

Cool wort with wort chiller.

Siphon cooled wort to fermenter.

Aerate wort.

Pitch yeast starter.

Ferment for 7 to 10 days at 50° (o
55° F or until specific gravity is
below 1.012.

Rack beer to secondary fermenter
and decrease (emperature to
40° F and hold at 40° F for
2 weeks.

About 3 weeks after brew day
Prime and bottle beer when specific
gravity is constant for three days.

Condition for 1 week at room
temperature
Refrigerate for 2 weeks

6 weeks after brew day
Beer is ready

A mash paddle can be used to stir the grains in the mash tun, which you
need to do frequently to make our helles lager. Many homebrewers use
spoons or little canoe paddles, but you can make or buy a fancy one.
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Want to continue your Homebrew U studies?
Here are just a few of the excellent reference
books you can peruse. And, of course, keep
reading BY(!

Brewing Quality Beers: The Home Brewer's
Essential Guidebook by Byron Burch (Joby
Books. 1992). Covers procedure, ingredients,
equipment and advanced techniques.

Brewing the World's Great Beers: A Step-by-
Step Guide by Dave Miller (Storey Publishing,
1992). Includes recipes and tips and a solid
introduction to homebrewing.

Brew Ware: How to Find, Adapt and Build
Homebrewing FEquipment by Karl F Lulzen
and Mark Stevens (Storey Publishing, 1996).
Includes step-by step instructions for many
handy do-it-yourself projects, from a full-
blown RIMS to hopbacks, carboy carts and
wort chillers.

Clone Brews: Homebrew Recipes for 150
Great Commercial Beers by Tess and Mark
Szamatulski (Storey Publishing, 1998). All
recipes come with extract, partial-mash and
all-grain options. A complete collection of the
classic styles, Includes a briel discussion on
how to evaluate your [avorite beer's head,
color, aroma, taste and body before cloning it.

Dave Miller's Homebrewing  Guide:
Everything you Need to Know to Make
Greal-Tusting Beer by Dave Miller (Storey
Publishing, 1995). Overview for homebrewers
of all levels. Step-by-step procedure. water,
mashing and yeast. Touches all the bases,
covers all the steps in 38 chapters.

Designing Great Beers: The Ultimate Guide to
Brewing Classic Beer Styles by Ray Daniels
(Brewers Publications. 1996). Part One gives
an overview of the brewing basics, while Part
Two covers the full spectrum of styles in depth,
with stats on style guidelines and much more.

Home Brewing: The CAMRA Guide by Graham
Wheeler (Camra Books, 1993). A comprehen-
sive how-to book that teaches beginners to
experts how to brew ales, stouts, lagers and
wheat beers from kits, extract and all-grain.

Michael Jackson's New World Guide lo Beer
by Michael Jackson (Running Press, 1988). As
the title states, this is a comprehensive history

of and guide to the world’s greatest beers.
Jackson takes vou through every beer-produc-
ing country from Czechoslovakia to Tasmania.

New Brewing Lager Beer by Gregory J.
Noonan (Brewers Publications, 1996). This
book for homebhrewers and microbrewers is an
excellent guide to producing high-quality, all-
grain beer with an emphasis on lagers. It starts
with an in-depth look at barley and finishes
with a chapter devoted to equipment.

Pale Ale: History, Brewing, Techniques and
Recipes by Terry Foster (Brewers Publications,
1999). This is the second edition of “Pale Ale,”
the first book in the Classic Beer Style Series.
This handy, how-to book gives a character pro-
file of the style, along with information on
brewing equipment and procedures. Other
books in this popular 15-book series include:
Mild Ale, Brown Ale, Kilsch, Altbier, Barley
Wine, Stout. Bock, Scotch Ale, German Wheat
Beer, Belgian Ale, Porter, Vienna-Mirzen-
Oktoberfest, Lambic and Continental Pilsener.

Principles of Brewing Science: A Study of
Serious Brewing Issues by George Fix, Ph.D.
(Brewers Publications, 1999). Explore the
science of making great beer with this intense-
ly technical study that combines chemistry,
biochemistry and thermodynamics. This book
covers beer fMavor, fermentation, oxidation,
bacteria, wild yeast and malting chemistry.

Seven Barrel Brewery Brewer's Handbook by
Gregory Noonan, Mikel Redman and Scotl
Russell (G.W. Kent, 1996). Seven Barrel is a
craft brewery in New Hampshire. For novices
as well as the expert all-grain brewer, this
hook covers everything from malting to mash-
ing and more. Includes off-beat recipes for
extract, partial mash and all-grain brews such
as “fillmimug wheal” and “thistle bog ale.”

The New Complete Joy of Homebrewing by
Charlie Papazian (Avon Books, 1991). A [un
how-to guide to making beer the way you like
it. From the basics of homebrewing to beer
appreciation.

Using Hops: The Complete Guide to Hops for
the Craft Brewer by Mark Garetz (Hop Tech,
1994). Dedicated entirely to the subject of
hops. Chapters include hop history, the plant,
varieties, bittering and aroma and growing
your own hops, among other hop topies.




Plotting OG

How to calculate gravity with a graph

Table 1

Extract Patential of Grains and Adjuncts
(in gravity points per pound)

Wheat mait 37
Pale malt 36
Munich mait 35
Biscuit mall 35
Crystal malt 30-33
(darker malts have lower values)
Chocolate mall 29
Black patent malt 25
Roasted barley 25
Dried malt extract 45
Liquid malit extract 38
Corn syrup 37
Molasses 36
Honey 33

ver looked at the ingredients

in a recipe and wondered

what the original gravity of

the beer would be? Ever
wanted to brew a beer ol a certain
specific gravity and wondered how
much malt you'd need?

There are formulas for calculating
the expected original gravity [rom a list
of ingredients (and vice versa). (See
“Brew by the Numbers," November
2000.) But solving these equations can
be tedious for some homebrewers.
Fortunately, there’s another quick way
to caleulate specific gravity from a list
of ingredients. You can use this graph-
ical method to help you formulate
recipes, modily recipes or figure out
what OG to expect from a list of ingre-
dients, This method also works in
reverse — you can calculate how much
malt you will need to hit a desired OG.

Single malt extract

To calculate the OG of a beer
brewed with a single type of malt
extract, you need to know three things:
the weight of your extract, its extract
potential and the volume of your wort.
Extract potential is a measure of how
much extract or soluble solids can be
extracted from a given weight of a par-

ticular ingredient. The extract poten-
tials of common ingredients are given
in Table 1 fat left). Using this informa-
tion — and a graph like Figure 1 (see
below) — you can quickly estimate
your beer’s expected original gravity.

In Figure 1, the amount of ingredi-
ents per unit volume (in pounds of malt
per gallon of wort) is plotted versus
“gravily points,” Gravily points are the
decimal part of a specific gravity. For
example, a barleywine with an 0G of
1.090 would have 90 gravity points per
gallon. Lines are plotted on the graph
that reflect the extract potential for
dried and liquid malt extract.

To calculate the 0G of a single-
extract beer, locate the point on the x-
axis (the horizontal axis) that corre-
sponds to the amouni of malt per gal-
lon of wort you have. Trace a line
straight up from that point until it
intersects the plotted line of the extract
potential of your malt extract, Then
frace a line from this point horizontal-
ly until it crosses the y-axis (the verti-
cal axis). The value at that point on the
y-axis is your O in gravity points.

Here's an example. Suppose you
had 6 1bs. of dried malt extract to make
a H-gallon batch of beer. First you find
the point on the x-axis that corre-
sponds to 6 lbs. of DML in 5 gallons of
beer. That point is (6/5) = 1.2 pounds
malt/gallon of wort and is shown with a
circled one. Next, trace a line

Technig,es

by Chris Colby

Multiple malt extracts

Most brewers use more than one
source ol malt when they brew. Extract
brewers, for example, may mix dried
and liquid extract to make a wort,
When brewing with multiple sources of
fermentables, you simply repeat the
procedure for each ingredient, then
add the resulis together,

Let's say vou want to brew 5 gal-
lons of beer with 6 Ibs. of DME and 3.3
Ibs. of liquid malt extract. In the previ-
ous example, we found that 6 lbs. of
DME yielded an OG of 1.055 for a 5-
gallon batch. Now, we need to find out
the gravity points expected from 3.3
Ibs. of liquid malt extract. In Figure 1,
point 4 corresponds to (3.3/5) = 0.66
Ib/gallon of liquid malt extract. A line
drawn vertically intersects the liquid
malt extract line at point 5. A line
drawn horizontally from that point
intersects the y-axis at point 6. The
value at point 6 (24) corresponds (o the
gravity points from using 3.3 gallons of
liquid malt extract in 5 gallons of beer.

The final step is adding the two
partial gravities together. In this case,
55 plus 24 equals 79. So, the original
gravity of the beer would be 1.079,

Single, mashed malit

When vou use only malt extracts,
or adjuncts that dont need to be
mashed, you need to know the weight

straight up until you intersect @ 1) Calulating Gravity from Amount of Mait
the line that represents the

extract potential of dried malt L

extract. In Figure 1, the point %

where the two lines intersect =

is labeled with a circled 2. e

Finally, trace a line horizontal- E o

ly to the y-axis and read the |25

value for OG. This point is g4 1.2 Ibs DME/gallon 1,068
shown with a three. The value ol ] 0.66 Ib. LME/gallan 1.024
is 55 — s0 using 6 Ibs. of DME @ / 107
o brew 5 gallons of beer " ® ®

should yield a beer with an B 0.0 05 1.0 15 20 25 3
original gravity of 1.055. Ib. grain/galions of wort
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mashing procedures,
waler sources or many
other factors. A brewer
whose efficiency is high
might brew a 5-gallon
batch with a gravity of
1.065. Another brewer
might end up with a

gravity paints
g
%oy

s

00 ]
0.0 0.5 1.0 1.8 2.0 2.6
ib. grain/gallons of worl

@é’ DME nesded

2.2 Ib.jgalion x 5 gallon = 11 Ib. DME

1.040 beer.

Different  brewers
express extraction effi-
ciency in different ways.
There is “points per
pound per gallon™ and
the percent of the maxi-

and extract potential of your ingredi-
ents. All-grain brewers also need to
know their extract efficiency. If you
give several all-grain brewers 10
pounds of pale malt, each beer will
likely have a different OG because each
system has different efficiency or
“brewhouse yield.” These differences
could result from different mash tuns,

mum amount of fer-
mentables that could
have been extracted. You can use
either way with the graphical method
of calculating OG.

If you know your efficiency in
points per pound per gallon, you would
construcl your extract potential line in
the following way. Let's say your effi-
ciency is 30 pi/lb/gallon; in other
words, one pound of malt in one gallon

vields a wort with an original gravity of
1.030. Find the point on the x-axis that
represents 1 pound per 1 gallon. Trace
a line up to 30 — the amount of points
you get for one pound of malt in one
gallon of wort — and make a point.

To make a line using this point, you
need another point. This point on the
graph should represent the amount of
gravity points you would receive from
another cuantity of mali. Let's pick an
easy example; if vou had no malt, you
would get no gravity points. In other
words, using zero malt means your
beer is water. Water has a gravity of
1.000 (zero gravity points). So, your
line will be drawn from (0,0) to 1
Ib./gallon and the SG equivalent of your
extract efficiency. In our example the
second point would be (1,30).

Il vour extract efficiency is
expressed as a percentage, convert it
to “points per Ibs. per gallons” by mul-
tiplying your percentage by the extract
potential of the grain. For example, the
extract potential for pale malt is 38

-
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pt/lb/gallon. If vour exiraction effi-
ciency is 80%. your efficiency in
pt./lb./gallon is (0.80 * 38) = 30
pt/lb./gallon.

Once you have your own extract
potential line plotted. calculate original
gravity as before. Pick a spot on the x-
axis that corresponds to the amount of
malt you have. Move up until you inter-
sect your plotted line representing the
extract potential of your malt in your
brewery. Then, move over until you
cross the y-axis — and there's your
gravity,
Larains, extracts and adjunct:

To calculate the gravity of a beer
made from a mix of ingredients, find
the amount of gravily points con-
tributed by each and add them togeth-
er. You can lump together sources with
the same or similar extract potentials.
For example, il you use 8 Ibs. of pale
malt (36 pis/lb/gallon) and 1 lb. of
Munich (35 pts/lb/gallon), count il as
9 Ibs. of pale malt.

: fdi_gﬂei_‘ﬁ Calculating Extract Efficiency

AN
etficiency {in pb.b.fgailon)

~

/ @
data from your beer

-~

farget gravity

You can reverse this
method and calculate
how much of a certain
type of ingredient you'd b
need to hit a target 0G. L
Let's say you want to L
brew a barleywine with L
DME with a starting £ w0
gravity of 1,100 — how ,z:.: 50
much extract would you 5 40
need? To calculate this, 3
start at 110 on the y- 20
axis  (labeled 1 on 10 jp//
Figure 2) and trace a 00 L~
line over to the DME s
line, From this point,

0.5

1.0 1.5 2.0
Ib. grain/gallons of wort

2.5 3.0

labeled 2, drop the line
down to the x-axis. The value where
this line crosses the axis, labeled 3, is
the amount of extract per gallon you
would need. Multiply this number (2.2)
times the total gallons in your batch. If
you brewed a 5-gallon batch of barley-
wine, you'd need (2.2 * 5) = 11 Ibs. of
DME to attain a gravity of 1.100.

You can still use the graph even if
you want to mix ingredients. For
example, let's say you want to brew the
same barleywine with an all-grain
base and added exiract. You could
decide to make 70 points come [rom
the grains and 30 poinis come from
malt extract. Determine how much

batch.

Carboy & Racking
Cune Not Included

Fé_m_ﬁéﬁfop

Fermentap Valve

Turn Your 5 or 6 Gallon Carboy
Into A Conical Fermenter

* No More Siphoning! Siphonless
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valve eliminating the need for

a secondary fermenter,

* Harvest Yeast! Save money by

collecting yeast from the bottom

drain valve for use in your next

* All The Benefits Of Glass!

Good visibility and casy sanitation.
* Affordable! With a low suggested
retail price of $24.95, the
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For the shop nearest you call

800-942-2750

See all of our innovative products and a list of
Fermentap retailers online at

fermentap.com

Kit )
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Te"h“iques

used, the 0G and wort vol-
ume. The best beers to pick
are ones made almosi
entirely out of pale malt.
with  no  extracts or
adjuncts and few specialty
grains, I less than 5 per-
cent of your recipe is crys-
tal malts or other lightly
kilned specialty malts, your
estimate will be close.

Plot a point from the
amount of grain used per
gallon the

and gravity

(Figure d ) Gravity Points vs. Amount Malt per Gallon
100 g A o
ag / /
Q‘g}/ \.&y
80 . > &
i S *9/
70 ! 1.}@/ ,s{}f/
£ 60 S
s | YW
| = 50 Vil
H o AN/
-
= A
* /7
20 4
e
1“ ::’./
r
00
0.0 0.5 1.0 15 20 25 3.0
Ib, grain/gallons of worl

achieved. Draw a line from

grain you need to make 70 points, and
how much extract you need to make 30
points, and there’s your recipe.

Calculating efficiency

All-grain brewers will have one
final use for the graph — calculating
extraction efficiency. Pick a beer for
which you know the amount of grain

MIDWEST

HOMEBREWING
SUPPLIES

supplies in one huge catalog.

» Same Day Shipping

Call for our
new 44 page
Catalog

1-888-449-2739

All of your homebrewing and winemaking

Current Promotion

this point o (0,0). Where
the graph passes 1 on the
x-axis is your efficiency in points per
pound per gallon for that beer.

Let's say you brewed 5 gallons of

pale ale with 7.5 lbs, of pale malt (1.5
Ibs. per gallon) and your original grav-
ity was 1.045. Plot a point at (1.5, 45)
and draw a line from the point to zero.
As shown in Figure 3, the line crosses
1 — which represents 1 pound per 1

gallon — at 30. Thus your efliciency is
30 pts/lb/gallon. When using the
graph to calculate efficiency, be aceu-
rate when calculating the pounds of
ingredient per gallon of worl. Be sure
to use the volume of wort you actually
ended up with in your calculation, not
the amount of wort you planned on.

If you are an extract brewer, you
can also plot your “elficiency”™ and see
the actual number of points per pound
per gallon you are getting from your
malt extract. If you actually get, say. 35
pt/lb/gallon when using a specitic
brand of liquid malt extract, adjust
your graph accordingly the next time
you use that malt extract.

Figure 4 (at left) is a blank graph
that you can photocopy and use in your
bhrewing notebook. The curves for
dried malt extract and liguid malt
extract are supplied. Hopefully, it will
save you some lime calculating and let
you spend more time brewing. Il

Keg beer without a keg!

Beer
Dispenser

* o

* Friendly Advice
* FREE VIDEO with
any purchase
Recommended by
www,about.com

v Check our

80 Bottle Tree B
Sale Price *
$14.50

“Best Way to ger Started "
at the Beer/Homebrew Site

Midwest 5701 W. 36th St. Minneapolis, MN 55416

Monthly Specials - www.midwestsupplies.com

Offer good through Oct.15th

QUOIN
401 Violet St.

Just PRESS, POUR & ENJOY!

Easier to fill than bottles - No pumps or COz 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 Pig® Beer Dispenser at your local home-
brew supply shop and at your favorite craft brewer.

(pronounced "coin")

Golden, CO 80401

Phone: (303) 279-8731
Fax: (303) 278-0833
http://www.partypig.com
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Enzyme Time

What do enzymes do in the mash?

Brewer's Window

9 example, maltose is
created by joining
: two glucose mole-
cules, and this is

[xtrac_th\-’ieid done by a specific
~ enzyme, A different
enzyme is responsi-
ble for breaking the
maltose back into
Fermentability | two glucose mole-
: cules. Maltose also
can be created by

120°F 130°F 140°F 150°F

This chart shows the temperature range for an infusion
mash. Within the “window, " between 145°
great deal of control over wort fermentability is exerted.

What's going on in the mash?
any homebrewers [ind this
question confusing. which
is hardly surprising, since
many commercial brewers

don’t appear io truly understand ii

either! It is important to think of the

mash as two distinct operations: con-
version of the solid malted barley into

a liquid extract, and recovering that

sweet “wort” from the spent grains.

This article will discuss mashing
enzymes, which convert the starch in
malt into soluble sugars. By under-
standing and manipulating enzyme
activity, an all-grain brewer can con-
trol the fermentability of his wort.

What are enzymes, anyway?

First and foremost. enzymes are
proteins. They are a specific type of
protein with an important role. They
catalyze biochemical reactions, which
means that they enable a reaction to
oceur quickly and at the temperature
of living organisms. They act on small
malecules to join them togoether and
make them larger, they take large mol-
ecules and break them up into smaller
ones, or they rearrange molecules into
something different.

Each biochemical reaction is cat-
alyzed by a very specific enzyme. For

160°F  170°F breaking a two-mol-
ecule chunk off a
long chain of glu-
cose molecules
and this is done by
yet another enzyme!

Being a protein, enzymes are made
of several thousand dilferent amino
acids (selected from the 20 naturally
oceurring amino acids) joined together,
This chain is then folded and coiled to
form a specific shape. This shape is
suited 1o the specific job the enzyme
must do. and so it is important.
However, the shape is relatively fragile
and can be damaged by excessive heat
or agitation, or chemical attack, which
will render the enzyme unable to cal-
alyze a reaction. This is called “dena-
turing” the enzyme and once the struc-
ture is destroyed. rarely can the
enzyme be renatured.

The molecule the enzyme acts on is
called the “substrate” and the enzyme
is usually named after this substrate,
with the letters “ase™ added (beta glu-
canase acts on beta glucan, and alpha
amylase is one enzyme that acts on
amylose, a component of starch). The
rate at which a reaction occurs is
atfected by temperature, and enzymes
calalyze reactions more quickly as
lemperature increases. But they also
are denatured by heat. and reach peak
activity just before they are desiroyed.

and 158°F a

Mashing Enzymes from A to B
In a brewer's mash we are con-

HOmEbrgw
Sciencg

by Steve Parkes

cerned with the activity of two main
enzymes, alpha and beta amylase.

Alpha amylase is the enzyme
responsible for breaking large, com-
plex, insoluble starch molecules into
smaller, soluble molecules. It is stable
in hot, watery mashes and will convert
starch to soluble sugars in a tempera-
ture range from 145° to 158° F.
It requires calcium as a co-factor.

Beta amylase is the other mash
enzyme capable of degrading starch.
Through its action. it is the enzyme
largely responsible for creating large
amounts of fermentable sugar. It
breaks starch down systematically to
produce maltose,

Beta amylase is active bhetween
131° and 149° F. But like all enzymes,
its activity reaches a peak, declines,
and then drops precipitously as tem-
perature increases. The rate is also
dependent on the amount of enzyme
present. Il takes time for all of the
enzyme to be destroyed, but what is
still intact works very quickly. So as the
mash temperature approaches 149° F,
beta amylase is operating at its [astest
rate but it is also being denatured.

This may seem trivial, but at these
higher temperatures the denaturation
is so rapid that the enzyme is mostly
gone in less than 5 minutes. Also, in a
homebrewer’s mash tun, where the
grain may be poured into very hot
waler, the exposure to very high heat
for the few seconds before the mixture
becomes homogenous may work to
destroy the fragile enzymes.

This means that, in a practical
sense, the manipulation of beta amy-
lase activity can be utilized to control
the fermentability of the wort. If the
mash is allowed to “stand” at a tem-
perature that favors the action of beta
amylase, then a greater proportion of
the sugars extracted from the mall will
be maltose and hence the wort will
prove more fermentable,

In my commercial breweries, |

51
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found that changing the mash temper-
ature from 149° to 156° F raised the
beer’s terminal gravity from 1.008 1o
1.014. This is a significant dillerence.

What these Enzymes Do

Both of these enzymes acl in con-
sort fo degrade barley starch to pro-
duce a range of sugars present in wort.
Below a certain temperature (145° F),
alpha amylase activity is low and so the
large starch molecules remain insolu-
ble. Above a certain temperature (149°
), beta amylase is denatured signifi-
cantly, limiting the amount of fer-
mentable sugars that can be extracted
into the wort, This leaves a small “win-
dow” where a brewer can operate and
have influence over the types of sugars
that end up in the wort. A lower tem-
perature results in a wort that is more
fermentable but may yield slightly less,
while a higher temperature will yield
less fermentability but increased
extract efficiency.

The thickness of the mash has a

il search brewsource
| go

65+ grains

30+ hops

40+ yeast

40+ kits

sugars, spices, efc.

from brew pols
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featuring PolarWere, ® Great Pnc.es

Listermann and more| @ Easy To Find What You Want
m ® Information And Pictures Of All Products
18ps to caps ® Easy To Order On-Line
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et 5040 Martin Drive, East Petersburg, PA 17520
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similar, albeit less dramatic. influence
over yield and fermentability. A thicker
mash offers protection io the more
fragile enzyme, beta amylase. and so
increases fermentability, whereas a
thinner, more watery mash favors a
higher extract. After these cnzymes
have acted on the barley starch in the
mash tun we are left with wort that
contains around 15 percent simple
sweet sugars like glucose, fructose and
sucrose. Most of these were present in
the malt in the first place and simply
dissolved into the wort, We also are lefl
with larger pieces of the original starch
molecule known as dextrins (20 to 35
percent), which popular belief would
have contribute to mouthfeel. They are
probably not large contributors to this
perception in beer, however. but can be
rapidly attacked by amylases in the
mouth to yield glucose and hence a
sweet flavor, The remaining extract is
maltose (and a litile maltotriose), and
since the primary source of maltose is
the action of beta amylase it is appar-

ent how important control of that
enzyme’s activity must be in a mash.
A paper written by Professor E.L
Manners at Heriot-Watt University in
Scotland in 1974 proposed that there is
only one enzyme brewers need to con-
cern themselves with when mashing,
and that is alpha amylase. He pointed
oul that at the temperature required to
render barley starch soluble (the gela-
tinization temperature — which is 140°
IF in barley), all the other enzymes are
denatured so quickly that their action
is insignificant. That may indeed be the
case in a single-temperature infusion
mash, where the malt is mixed with
hot water only once to achieve an over-
all temperature that favors conversion.
The author was also discussing using
English pale malt, which is malted
specilically with this type of brewing in
mind. In their book “Brewing,” pub-
lished 21 years later, Dr. Michael Lewis
and Dr. Tom Young proposed that it is
in fact the consorted effort of beta and
alpha amylase, working together with-

W 8 8 5 8 & 8 8 6 8 6 0 8 & 8 & 5 8 8 8 8 8 & 8 & s = 4 & 8 8 8

» Forums

| 2

Our e-tail site is now online!
www.Listermann.com

Check us out for:

» E-heer Store
» Listermann Product Info
» New Products

» Research & Development § U,
» Retail Specials
» Recipes

> Calendar

» Brewing FAQ
»Wanna Mash?

» Cincinnati
Retail Store

grest

9

Links

-occ-oo-n-c-c-oo-n-u-o--oooooo'-oaalo-.-l

Listermann Manufacturing Co. Inc. 1621 Dana Ave.. Cincinnall, Oblo 45207

s 8 8 B 8 & & 8 8 0 0 8 8 8 6 8 8 8 8 & 8 8 8 % 8

e L E 8 8 8 S s e e s s 8o s sos s & B s 8 8 & 8 & & 8 0 & 8

CIRCLE 21 ON READER SERVICE CARD



in a narrow temperature range, thal
has a far greater effect on the [inal
beer, due io its role in determining the
worl’s fermentability.

While many
tured by heat and agitation, American
two-row malt contains such an enor-

enzvmes are dena-

mous surplus of the two main enzymes
that their activity will have an impact
prior to their demise in the mash.

The role of mash pH

Mash pH is another factor that
affects the activity of the various
enzymes. A mash carried out using dis-
tilled water ends up with a pH in the

region of 5.8 to 6.0. The presence of

enough calcium ions in the water caus-
es the mash pH to drop down into the
5.5 to 5.6 range. Additional calcium
ions can drive the pH down 1o 5.2,
where we get within optimal conditions
for the two main mash enzymes. pll in

the optimal range also helps to insulate

the enzyme a little from the effects of

temperature.

Protease enzymes are still an area
of controversy among brewing scien-
tists. Historically, brewers from a
British pedigree have dismissed the
aclion of enzymes that break down and
solubilize potentially harmful proteins
in the mash. Undersiandably, since if
was discovered that with a variety of
denaturation temperatures, even as
high as 144° F, virtually no protease
enzyme would survive to be effective in
an infusion mash. Likewise, a well-
modified, highly kilned British malt is
unlikely 1o contain much in the way of
protease enzymes in the first place.
Rescarch al the University of California
at Davis in the 1980s, focusing on pro-
tease activity in the mash, concluded
that so little of the prolease enzymes
survive kilning in modern malts that
the presumed benefits of a “protein
rest” were more likely due (o physical
factors regarding protein solubility
than enzymic factors.

However, there is sirong evidence
protein degradation is

that some

occurring, namely the enzymes
responsible for the production of addi-
tional amino acids in the wort, Amino
acids are a vital yeast nutrient and so
when high levels of adjuncts are used,
additional amino acids can be a big
benefit. Low temperature resis may
even double the amounts of amino
acids in the wort. In an all-malt wort
this can lead to a surplus of amino
acids and affect beer flavor and nega-
tively affect a beer’s microbiological
stability. Textbooks continue to discuss
the action of protease enzymoes that
break down large proieins into smaller
ones, however, in a temperature range
of 122° (o 140° F. “The Practical
published by the Master
Brewers Association of the Americas,
states that there is just as much prote-
olysis in mashing as there is during
malting, and numerous other texts dis-
cuss the degradation of complex pro-
teins into polypeptides and peptides.
The larger soluble breakdown prod-

Brewer,”

ucts of the big proteins in barley are
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responsible for enhancing foam and
palate fullness and cause haze. while
the smallest provide yeast nutrition.
Beta glucanase
important because ol the negative

enzymes are

effects beta glucan can have on beer

quality and processing in a commercial
brewery. Beta glucan is a gummy car-
bohydrate and it can dramatically
increase the viscosity of both wort and
beer. This increased viscosity will lead
to dramatic problems with wort sepa-
ration and beer filtration.

Neither of these issues is likely to
trouble homebrewers since wort sepa-
ration just takes a little longer and few
homebrewers feel the need to [filter
their beer. This enzyme helps break
down large bela glucans into much
smaller ones, making them less prob-
lematic. It is active in low temperature
mashes to a limited extent.

Phytase is an enzyme that converts

phytic acid (an enormous source of

phosphates) in barley into free phos-
phates, which are vital in the malting

Temperature Rests in the Mash

113°t0 122° F
1447 to 149° I
158° to 167° F
172° F

extract rest

protein and beta glucanase rest
fermentability rest

mash-oll temperature

If vour malt is well-modified, and in this day and age the majority of com-
mercial malt is extremely well-modified, it is preferable to eliminate the [first
rest and go straight to the rest at 144° 10149° F. Most of the protein will have
already been degraded, along with the beta glucan, in the malthouse. And the
protease and beta glucanase enzymes are largely denatured in the kiln.

Beer ano % |
COINE NOBBY

Visit our on-line catalog at:
www.beer-wine.com

One Stop Shopping For
Homebrewing, Winemaking,
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(800) 523-5423 (orders) |
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process as enzyme co-factors and have
a vital role in pH regulation. It is
almost wholly denatured by Kilning in
a modern malt but in an extremely
under-modified, lightly kilned malt,
and using a decoction system, this
enzyme may be a factor in bringing the
mash pll into line.

Lipoxygenase is another enzyme
of interesi 1o brewers. Speculation that
this enzyme may have an important
role in beer staling has kept the brew-
ing scientists embroiled in friendly
arguments for the last several years.
Proponents claim it causes the oxida-
tion of lipids in the mash to produce
stale flavor precursors in beer, while
opponents argue its relevance and
influence. Either way, it's not some-
thing a homebrewer should be con-
cerned with. Il

The “Brewer’s Window™ graph that
appears on page 51 is adapted from
the book “Brewing™ by Dr. Michael

Lewis and Dr. Tom Youny.

| Brewcsat.com

Professional Brewing at Home"™

Special #1

o off Micro-Brewery
Quality Recipe Kits

Use this coupon code at checkout: 52817

Special #2
Checker 1 pH Meter *25.00!
Reg: $34.50
Use this Coupon Code:
cerl at checkout (Limit 1)

Save: $9.50

\ Expires September 30, 2001
wwuw.brewcat.com
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Save a Keg

How to refurbish old beverage kegs

o Tl o

PHOTOS BY THOM CANNELL

An everyday dirty, grimy, gooey
beverage keg. waiting to be rescued.

bk
It only takes an hour of work to make
an old keg look this new.

ou've decided to switch from

bottles 1o kegs. Now what?

The obvious first step is to

obtain a keg. If you buy a new

keg or choose one that’s been refur-

bished by a pro, this primer will tell

you how to keep it in tip-top condition

over time. If you find a really nasty one

— like the one I bought — this article
will tell you how to fix it up.

There are many different types of

kegs. Beer kegs, the kind you see at

parties, are used exclusively for hold-

ing beer. They have locking devices
built into the keg valves so the average
consumer can't open them (you need a
special tool). “Beverage kegs,” usually
used for syrup and soda pop, have tops
that are easy o remove. This makes
them the container of choice for most
homebrewers,

Beverage kegs generally come in
two varieties — pin-lock kegs, which
were designed for the Coca-Cola com-
pany, and the ball-lock style employed
by everyone else. The names come
from the style of inlet and outlet
attachments. Pin-lock kegs have pins
and a twist-on locking system, while
ball-lock kegs use a simpler snap-on
connection.

Bob Sulier of Sabeo Industries,
company that sells both new and refur-

bished kegs, says the vast majority of

calls he receives concern ball-lock
kegs. Ball-lock kegs are easy to find
and therefore more common among
the homebrew crowd. Pin-lock kegs
are a bit tougher to locate, mostly
because the Coca-Cola company lends
to scrap its old kegs instead of selling
them. You might find some that have
been discarded. for example, by a
bottling plant in your area.

Whether ball-lock or pin-lock,
most of these so-called “Cornelius”
kegs originally contained concentrated
beverage syrup that was dispensed
under high pressure and mixed at the
soda fountain. They range in size from
2.5 10 10 gallons, though the S-gallon
size is most common. Expect to discov-
erancient syrup in any old “Corny” keg
you purchase, and expect that syrup to
have permanently flavored any part
that’s not made of stainless. These
parts can be replaced and we will
explain this a bit lator.

Step One: Finding the Keg

A friend says he has a line on used
kegs “for a couple of bucks each.” It
sounds like a good deal, until you see

Pl’ ojects

by Thom Cannell

them. They're nasty and gooey, rusty
and dented. Should you buy or pass?

Small dents on the body, the cylin-
der, generally don't mean much. If a
tank has a crease, a place where the
metal has folded sharply, it's only good
for the shredder. Bent entry or exit
ports, whether pin-lock or ball-lock fit-
lings, might mean you cannot attach
your hoses. A dent around the keg lid
might mean it will never seal properly.

If the dents in the cylinder are truly
minor, it's no problem. You should be
able to straighten keg fittings if they
are only a few degrees off-kilter. And a
dented lid or sealing surface may
respond to a few gentle taps with
opposing hammers. But once metal is
severely dented, the metal is stretched
and can never be perfectly flat. If this is
the case, don't hesitate to say “no
thanks™ to your friend.

However you obtain your keg,
remember one point of homebrewing
ethics: Keeping a beer keg from last
night's party and calling the deposit
your “purchase fee” is illegal. Plus. it
imposes a big financial burden on the
breweries and liquor stores that need
to replace them,

Step Two: Cleaning the Keg

You'll have a hard time finding a
keg that’s much dirtier than mine. but
they are out there. The first step is o
clean the outer surface with a good
cleaning solution, like PBW (Powder
Brewery Wash) or Simple Green. A
brush or nylon scrub pad will remove
most of the junk. Once the sides, top
and fittings are as clean as you can get
them, its time to start disassembling
the keg.

Step Three: Flush the Inside
Remove the lid by pulling up on the
bail. Flush the keg with hot water a
few times (o remove any remaining
syrup. Add some cleaning solution —
PBW or your favorite — and slosh it
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The typical ball-lock beverage keg uses
a simple snap-on connection system.

The pin-lock beverage keg uses pins
and a twist-on locking system.

or more and receive 10% off each.

(50 mi pack only)

WWW.homebrewery.c

MALT The Home Brewery Malt Extract: Buy 6
bags of dry or syrup malt extract weighing 3 pounds

HOPS Get a 25% discount off the original
price when you buy a pound of one variety.

YEAST WYEAST buy 2 or more and pay

only $3.95 each (regular price $4.25 each)

-
Nutionwide Homobrewing Supplies

Ozark Missouri * P.0.BOX 730
1-800-321-BREW(2739) » FAX-(417)485-4107
E-MAIL-brewery@dialnet.net

around. Then soak and scrub until the
inside is pristine.

Step Four: Remove the Fittings

Remove the male keg [ittings and
{oss them into some cleaning solution.
This process is no more difficult than
removing a spark plug from your lawn-
mower. For ball-lock fittings, you need
a 7/s-inch deep socket and sockel
wrench. For pin-lock fittings. a '3/16-
inch socket can be modified with spe-
cial cuts to accommodate the pins. You
can make vour own socket with a
Dremel tool or buy one from a home-
brew supply store that carries keg
parts and tools.

Next, remove the short gas dip
tube and the long beer dip tube. The
vas dip tube may be made ol nylon or
stainless steel. (You may want 1o
replace a nylon tube, since it ahsorbs
soda flavor.) Toss the short gas dip tube
cleaner and run cleaner
through the beer dip tube until you're

into the

sure it is clean. You may need a special

Wo2'A1dM3aIgaWoOYy" MMM

dip tube brush to remove debris. (You
can find a dip-tube brush at any home-
brew supply shop that sells keg parts.)

Step Five: Scrub and Scrub

Clean all the surfaces of the keg,
inside and out, with a scrub brush and
your cleaning solution of choice. Pay
particular attention to the places
where the male keg fittings will seat.
Use a toothbrush to clean all the
crevices. Next, clean the male keg fit-
tings, especially the inner threaded
portion and seating surface. Check for
nicks or bumps. If the bottom of the fit-
ting is severely distressed or the
threads are messed up, replace it.
Many homebrew supply shops carry
replacement fittings for kegs (see the
sidebar on page 58).

Don’t worry too much about mis-
taking which fitting is which; the gas-in
fitting of ball-lock kegs has a slot in the
lower tightening nut. Pin-locks use two
pins on the gas side and three pins on
the beer side. If your lid has a gas relief

We have

what you need!

Larry’s Brewing Supply
The only source you will ever need for your brewing supplies.

With product lines such as:
Briess * Gambrinus * Beeston * Coopers * Telfords * Edme
Muntons * Crown Caps * Vintner's Reserve Wine Kits
| Premiere Cuvee Wine Kits * Hobby Beverage Fermenters
Wyeast Labs liquid yeast cultures * Alexanders Grape Concentrates
and much more including kegs and draft equipment.

Eor the serious beer maniac we custom build
| stainless steel pots and conical fermenters in a wide range of sizes.

B0 1-BREW

Check us out at
vevrw. larryshrewing.com

WWW.HOMEBREWERY.COM

The Home Brewery

CIRCLE 15 ON READER SERVICE CARD

or $ive us a call at

1.800:-441-27 39
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valve you might want to replace it to
remove any remaining odors. It should
simply unscrew or unbolt. A note: Just
on principal, you probably should
replace all gaskets when you first
rehab your keg. You shouldn’t need to
replace them again unless something
springs a leak.

Step Six: Pretty Little Poppets

Male fittings have poppet valves to
permit gas or beer to move into or out
of the keg. Make sure you've run some
cleaner through the seating surlace by
gently pushing down on the center of
the fitting until it depresses. This may
cause the poppet to push completely
out. Don’t worry if it does, just be sure
to line it up with the center hole when
tightening onto the keg,

You'll only need to replace the pop-
pet valve il you find a leak. Pressure-
test your keg at 25 to 50 pounds per
square inch (psi) before its first use. To
do this, attach your gas-in hose and
pin-lock or ball-lock connection and

pressurize the keg. This is exactly the
procedure you'll use when carbonating
your beer, and you want to find any
leaks before your precious homebrew
enters the keg.

If you find a leak. press the leaking
poppet out from the top, and press a
new one gently in from below. The new
poppet may not stay in the housing.
Don't worry, just center it up when
screwing the male fitting back on.

Step Seven: The Sugar Test

Fill the keg with iodophor solution,
Il there is any remaining sugar or
starch it will reveal itself by turning
into visible black specks or streaks on
the surface. If you see any streaks,
serub some more!

Step Eight: Sanitize the Keg

If you clean with PBW, as I do, neu-
tralize the cleaner and sanitize at the
same lime by spraying or filling with
StarSan. If you use another cleanser
vou'll still need to sanitize your keg

1o remove ball-lock fittings, you need a
7/s-inch deep socket and wrench,

1o remove pm -lock fittings, you need a
modified 13/16-inch deep sockelt.

All Stainless Steel
wilids

6 Gallon $49.95 Sods

9 Gallon $74.95 Mead

12 Gallon $B6.95 Kit

15 Gallon $109.95 Just
Add a Brass Thru-Wall Fitting and Ball

Valve for Just $19.95

of the

Enjoya M

Nectar

$29.95

Try Your Hand at WINE!

Fine Import Beers Never
Before Available in the U.S.

Complete
All-Grain
Mash/Sparge
Setup
includes:
* 10 Gallon “Gott™
Style Cooler
* False Bottom
and all Fittings
* Drain Tube/Ball Valve

Easy to Make, Qomplets lnstiuations

Johannis Reisling
Chablis

Gewurtrtraminer
Chardonnay

Mosel

Liebfraumilch
Chianti
Shiraz
Moriot

Cabemel Sauvignon 8

REALBEERTOUR.COM

1-888-380-BEER
"9 X .!“.

THE WORLD’S PREMIER BEER-OF-THE-MONTH CLUB

Just
$79.95

Free Catalog

(800) 850-2739

email: brewheaven@aol.com

http://'www.homebrewheaven.com
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Remove the short gas dip tube with a
wrench and toss it in the cleaner. If it’s
nylon, replace it.

You should replace every part that’s
not made of stainless steel when you
first rehab your keg.

before using. Regardless of what
cleanser you decide to use, sanitize
and let all of the parts air dry, then
reassemble. All you need to do now is
give your keg a [inal pressure test at
25 to 50 psi.

Step Nine: Admire Your Keg

IU's shiny, it's sparkling, and this is
absolutely the same nasty keg we
started with. The entire process of
cleaning and refurbishing one keg took
me about an hour. In just a few more
minutes, you could probably do four.
So don’t let kegs that are merely dirty
prevent you from making vour home-
brewing experience much simpler.
Instead of waiting weeks for your beer
to condition, have it ready in just two
days. W

Thom Cannell, a veteran aulomo-
tive writer and editor, writes the
“Projects” column in every issue of
Brew Your Own. He lives in Lansing,
Michigan.

KEG PARTS FOR SALE

Many homebrew retailers carry
keg parts, Here are a few sources.

Beer, Beer and More Beer
www.morebeer.com

Foxx Equipment Co.
www.foxxequipment.com

KegWorks.com
www.kegworks.com

Northern Brewer
www.northernbrewer.com

River City Beverage Fermentation
Equipment
www.rchequip.com

SABCO Industries
www.kegs.com

St. Patrick's of Texas
www.sipats.com

William's Brewing
www,williamsbrewing.com

Advertiser Index

Page Circle Page Circle Page Circle

No. No. No. No. No. No.
American Brewers Guild .. ....... 48 1 Hobby Beverage Equipment . ... .. 16 14 St. Patrick's of Texas, .. .........20 31
Beer and Wine Hobby . .. .... .. SEAL 2 Home Brewery (MO)............56 15 SOt BlbS o cviiains e e 58 -
Beer, Beer & More Beer. . ... .. Covill - Homebrew Adventures . ......... 22 16 Sturman BG,LLC . ............. 13 32
BrewByYou..................59 3 Homebrew Heaven .............57 17 NRHBLADS . - - < visaiio o vis smm s aseie 4 33
Brew KIng. cuovissmsiin et 6 4 Homebrew Pro Shoppe. ......... 54 18 William's Brewing .. ............ 53 34
Brewer’s Resourcé ............. 15 3 Innovations, Inc.. » . .cvvvvv.... 59 19 Wyeast Laboratories . ...........53 36
BrewsSouUrcs. . v c v osoms s ennman s 08 B Larry’s Brewing Supply..........56 20
BYO Back Issue Binders ......... 13 - LD Carlson Company ........... 12 - The index on this page is provided
BYO Customer Service . .........21 - Listermann Mfg. Co............. 52 21 as a service fo our reaers. The publisher does
BYO WebsHE: - .« s connn 14 = Midwest Homebrewing Supplies. . .50 22 ot 355ume Ty KONy 10r TS OF GIRSions.
Cascadia/Cooper's. . ......... Covlv 7 Muntons plc........oooo.. . Cov Il 23
Cellar Homebrew ..............59 8 Northern Brewer, Ltd. ...........22 24
Country Wines ................59 9 Polar Ware Company ...........48 25
Crosby & Baker Ltd. . ... ........ 10 - Preiss Imports . ...............49 26 Support our advertisers.
E.J. Wren Homebrewer Inc. ......59 10 Quoin Industrial ...............50 - Tell them you saw their ad in
E20AR e e A 20 - Realbeertour.Com o . .vveeeennnn- 3 27 Brew Your Own!
T e e o - B Realbeertourcom . ....oovvvvvnnn 57 28
Ferron & Hobbie Communications .21 11 RoastYourOwn.com ............ 18 29 r eW
Foxx Equipment Company........59 12 Seven Bridges Organic ..........59 30 :
Grape and Granary .............15 13 Homebrewing Supplies THE HOW-TO HOMEBREW BEER MAGAZINE
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BREWER’S MARKETPLACE

* From American Light all the
way up to 40 weight Stout--
and everything in between

* Complete selection of beer
and winemaking equipment

FREE CATALOG
Voice: 800-342-1871 or
www.cellar-homebrew.com
THE CELLAR HOMEBREW

PO Box 33525-BR
Seattle, WA 98133

CIRCLE 8 ON READER SERVICE CARD

BrewOrganic.com
Fast, $° Support
Friendy —~ SESEER  Orgonic
Service! '3, \EDREERY ¥ Farming

? Bt
Visit Our New On-Line Store!

Featuring secure, on-line ordering. Browse our
complete selection of organic malts, hops, & adjuncts,
quality hand crafted ingredient kits, equipment
packages and more. Brewing tips and recipes too!

sedection of organ. %‘9
‘38“ " Free Catalog!
& Seven Bridges Cooperative
Cooperatively owned & operated since 1997 @
800-768-4409

Toll free orders & support line 7 days a week

Now You Can Shop at the Largest
Homebrew Store in Central New York...

wWww.ejwren.com
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CIRCLE 30 ON READER SERVICE CARD
Brew Lagers,
Brew Ales...
Look no further
All you need is right here

OOUNTI? ).

=1

Wy NeD

and BEER
Since 1972
Supplies for the Beer & Wine Maker
3333 Babcock Blvd. Pittsburgh, PA 15237

Phone 412.366.0151 Fax 412.366.9809
Order Phone 866.880.7404

Large Inventory, Prompt Shipping,
Knowledgeable and Friendly Service

CIRCLE 2@ ON READER SERVICE CARD

Brew By You

Home Beer and Wine Making
Equipment and Supplies

Secure Online Ordering
Download Our Complete Catalog Online

www.brewbyyou.net

(215) 335-BREW
Outside PA 1-888-542-BREW
3504 Cottman Ave., Phila., PA 19149

CIRCLE 3 ON READER SERVICE CARD

STOUT
BILLY’S

All the fixins for
beer, wine and mead

115 Mirona Road
Portsmouth, NH 03801

7] nﬁﬂ.&

FREE ,CATALOG

stoutbillys.com

1-800-392-4792

JUST
HB!

Foxx parts
especially for the
Home brewer!
Our 2001 Home Dispensing Catalog is
now available summarizing Foxx pop
tank parts, Counter pressure
bottle fillers, CO2 cylinders, regs,, et al
Call for your nearest HB shop!
-WHOLESALE ONLY-
www.foxxequipment.com

fax: 800-972-0282
(800) 821-2254 * Denver (800) 525-2484

CIRCLE 12 ON READER SERVICE CARD

Cornelius Keg Portable

(o2 Charger

* (harges 3-qal. or 5-qal.
(ornelius kegs

*Keeps beer fresh

- Uses inexpensive 12 gram
| (ol cartridges

*Valve trigger allows
precise control of (o2 gas

| *Easy one-hand operation

Order directly from
ICVALions
1'800 340-1050

jeff@innovationsaz.com
CIRCLE 19 ON READER SERVICE CARD
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—— HOMEBREW

UNITED STATES

ALABAMA

Werner's Trading Company
1115 Fourth St. S.W.
Cullman

1-800-965-8796

E-mail:
www@wernerstradingco.com
www.wernerstradingco.com
The Unusual Store.

ARIZONA

Brew Your Own Brew

2564 North Campbell Ave.,
Suite 106

Tucson (520) 322-5049
1-888-322-5049
www.brewyourownbrew.com
Our staff is trained by the
American Brewers Guild!

Homebrewers Outpost

& Mail Order Co.

823 North Humphreys
Flagstaff

1-800-450-9535
www.homebrewers.com
Secure on-line ordering.
FREE CATALOG! Over 20
years of brewing experience.

What Ale's Ya

6362 West Bell Road
Glendale

(623) 486-8016

Great selection of beer- &
wine-making supplies.

ARKANSAS

The Home Brewery

455 E. Township St.
Fayetteville

1-800-618-9474
homebrewery@arkansasusa.com
Top-quality Home Brewery
products.

CALIFORNIA

The Beverage Company
2990 East St.

Anderson .

1-888-423-8372

E-mail:
malthyault@winemakinghrewingco.com
www.winemakingbrewingco.com
Soda Stream Distributor

The Beverage People

840 Piner Road, #14

Santa Rosa 1-800-544-1867
www.thebeveragepeople.com
32-page Carakfg of Beer,
Mead & Wine Supplies.

Doc’s Cellar

855 Capitolio Way, Ste. #2
San Luis Obispo
1-800-286-1950
www.docs-cellar.hypermart.net/
Largest beer & wine supplier
on the central coast.

Home Brewery (CA)

1506 Columbia Ave. #12
Riverside

1-800-622-7393
www.brewday.com
Top-quality Supplies for the
Home Brewer or Vintner.

HopTech Homebrewing
6398 Dougherty Rd. #18
Dublin 94568
1-800-DRY-HOPS
www.hoptech.com

Beer, Wine, root beer-kits &
Brew Supplies!

Naga Fermentation Supplies
575 3rd St., Bld%. A

Elnside Town & Country
airgrounds

P.0. Box 5839

Napa 94581

(707) 255-6372
www.napafermentation.com
Serving your brewing

needs since 1963!

Nostalgic’s

2003 South Miller
Santa Maria
1-800-773-4665

Fax: (805) 928-9697
www.nostalgic-s.com

Original Home Brew Outlet
5528 Auburn Blvd., #1
Sacramento

(916) 348-6322

Check us out on the Web at

http://go.to/homebrew_outlet

Ruud-Rick’'s Homebrew

Suppl

72?5 Kﬂurray Drive, #15
Stockton

1-800-333-BREW
ruudrick@aol.com

Visit our Web site at
http://welcome.to/ruud-ricks/
Fantastic selection!

Stein Fillers

4160 Norse Way

Long Beach

L562) 425-0588
rew@steinfillers.com

www.steinfillers.com

Best darn brew store in

Southern California!

DIRECTORY——

COLORADO

Beer at Home

4393 South Broadway

Englewood

5303) 789-3676
-800-789-3677

www.beerathome.com

The Brew Hut
15108 East Hampden Ave.

Aurora

1-800-730-9336
www.thebrewhut.com

Beer, Wine, Mead & Soda —
WE HAVE IT ALL!

Homestead Homebru

29850 County Road 357
Buena Vista 81211

(719) 395-0381 or

toll-free

1-877-KIT-BEER (548-2337)
www.homebru.com

Beer, Wine & Soda Equipment
& Supplies. Call about our Kit
Beer of the Month Club!

0ld West Homebrew Supply
303 East Pikes Peak Ave.
Colorado Springs

(719) 635-2443
www.oldwestbrew.com

Can we teach you to brew?

CONNECTICUT

Maltose Express

391 Main St.

Monroe 1-800-MALTOSE
www.maltose.com

Buy supplies from the
authors of “CLONEBREWS”
and “BEER CAPTURED™!

FLORIDA

U-Brew

5674 Timuquana Rd.
Jacksonville
1-800-845-4441 or

FAX (904) 908-3861
www.ubrewit.com

SF LARGEST - 22,000 SF
We Have It All!

Marietta Homebrew

Su |§IyH Inc.

1355 Roswell Road, Ste. 660
Marietta

1-888-571-5055

Low prices, high quality,
great service!

ILLINOIS

Bev Art Brewer &
Winemaker Supply
10033 S. Western Ave.
Chica%g (773) 233-7579
www.bev-art.com

Mead supplies and advice.

The Brewer’s Coop

30 W. 114 Butterfield Road

Warrenville 60555

gsao) 393-BEER (2337)
uPage County's

LARGEST homebrew shop!

Chicagoland Winemakers Inc.
689 West North Ave.
Elmhurst 60126

Phone: 1-800-226-BREW
E-mail:cwinemaker@aol.com
www.cwinemaker.com

FREE instruction!

Crystal Lake Health

Food Store

25 E. Crystal Lake Ave.
Crystal Lake (815) 459-7942
Honey - Sorghum -

Maple Syrup - Bulk Herbs!

Anderson’s Orchard &
Winery, Inc.
430 East U.S. Hwy 6
Valparaiso 46383
E219) 464-4936

-mail: andwine@niia.net
www.andersonsvineyard.com
Complete line of brewing &
winemaking supplies

Beer & Wine by U

1456 North Green River Road

Evansville

%812) 471-4352 or
-800-845-1572

http://www.beerwinebyu,com

Call for a FREE Catalog!

Great Fermentations of
Indiana

853 E. 65th St.

Indianapolis (317) 257-9463
or toll-free 1-888-463-2739
E-mail us at
griferm@iquest.net

Bacchus & Barleycorn

6633 Nieman Road

Shawnee

(913) 962-2501
www.bacchusbarleycorn.com
When only the best will do!

For details on listing your store in the Homebrew Directory, call (802) 362-3981.
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Homebrew Pro Shoppe
11938 W. 119th St.
Overland Park

(913) 345-9455

Sectire online ordering:
wiww.brewecat.com

KENTUCKY

Winemakers Supply &
Pzpe Shop

9477 Westport Road
Louisville

(502) 425-1692

wwwvi.winebeermakerssupply.com
Since 1972!

MARYLAND

The Flying Barrel
103 South Carrol St.
Frederick
Ig_:%me 663-4491 or

ax (301) 663-6195
www.flyingbarrel.com
Maryland's 1st Brew-On-
Premise & large selection of
homebrewing supplies!

Maryland Homehrew
6770 Oak Hall Lane, #115
Columbia
1-888-BREWNOW
www.mdhb.com

We ship UPS daily.

MASSACHUSETTS

Beer & Wine Hobby

155 New Boston St., Unit T
Waburn

1-800-523-5423

E-mail: shop@beer-wine.com
Web site: www.beer-wine.com
For the most discriminating
beer & wine hobbyist.

Beer & Winemaking
Supplies, Inc.

154 King St.

Northampton

(413) 586-0150 or

Fax (413) 584-5674
www.beer-winemaking.com
25th year!

NFG Homebrew Supplies
72 Summer St.
Leominster

Toll Free: 1-866-559-1955
Email: nfghrew@aol.com
Great prices! Personalized
Service!

Strange Brew Beer &
Winemakin Supg:}v

331 Boston Post Rd. (Rt. 20)
Marlboro

1-877-460-5050

E-mail: dash@Home-Brew.com
Website: www.Home-Brew.com
We put the dash back in
Home-Brew!

West Boylston Homebrew
Emporium

Causeway Mall, Rt. 12
West Boylston

(508) 835-3374
www.wbhomebrew.com
Service, variety, quality.
Open 7 days.

Witches Brew, The
12 Maple Ave.
Foxborough

508) 543-0433

ou've Got the Notion,
We've Got the Potion

Adventures in Homebrewing
23439 Ford Road

Dearborn (313) 277-BREW
Visit us at
www.homebrewing.org

Cap‘n’ Cork Homebrew
Supplies

18477 Hall Rd.

Macomb Twp. (810) 286-5202
www.angelfire.com/biz2/capncork
Wyeast, White Labs, Hops &
Bulk Grains! Inside ACE
Hardware.

Kuhnhenn Brewing Co. LLC
5919 Chicago Rd.

Warren 48092

}810& 979-8361

ax (810) 979-2653

Brew on Premise,
Microbrewery, Homebrewing
Supplies
www.brewingworld.com

The Red Salamander
205 North Bridge St.
Grand Ledge
£51 7) 627-2012

ax: (517) 627-3167
Phone or fax your order,

things BEER

100 East Grand River Ave.
Williamston

(517) 655-6701
www.thingsbeer.com

Your Full-Service Homebrew
Shop With A Home Town Feel!

WineBarrel.com
30303 Plymouth Road
Livonia 48150

g‘34) 522-9463 or

AX (734) 522-3764
www.winebarrel.com

Beer and Wine Making
Superstore! Open every day of
the year but Christmas.

MINNESOTA

The Home Brewery
211 Oak St. S.E.
Minneapolis

l9312} 379-3115 or
AX (612) 379-3121

E-mail: mhanson@winternet.com
www.homebrewery-mn.com
Send for a FREE catalog.

Northern Brewer, Ltd.

1150 Grand Ave.

St. Paul 55105
1-800-681-2739
www.nbrewer.com

Call or write for a FREE CATALOG!

Semplex of USA
4171 Lyndale Ave. N.
Minneapolis

612) 522-0500

St. 1962 — Best Service &
Prices! FREE CATALOG!

The Home Brewery

205 West Bain

sP.O. Box 730) Ozark
-800-321-BREW (2739)

brewery@dialnet.net

www.homebrewery.com
The original Home Brewery

products.

St. Louis Wine & Beermaking
251 Lamp & Lantern Village
St. Louis 63017
1-888-622-WINE (9463)
www.wineandbeermaking.com
The complete source for Beer,
Wine & Mead makers!

Fax us at (636) 527-5413

NEBRASKA

Fermenter's Supply & Equipment
8410 'K’ Plaza, guitef%g
Omaha 68127
&402) 593-9171

ax: (402) 593-9942
www.fermenterssupply.com
Since 1971. Malt, hops, yeast,
grapes, winemaking supplies,
great advice & Mail Order.

Tell them you saw their listing in Brew Your Own!
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Beer & Brew Gear

4972 S. Maryland Pkwy., #4
Las Vegas (702) 736-8504
www.beer-brewgear.com
Your Beer, Wine & Soda Making
Headgquarters.

NEW HAMPSHIRE|

Discount Brew

116 Main St.

Keene 03431

IQE;OO} 685-1626 or

AX (603) 352-9540
www.discountbrew.com
Well-stocked, secure,

Online shopping.

Great Products, Great Prices!

Stout Billy’s

115 Mirona Rd.

Portsmouth (603) 436-1792
Online catalog & recipes!
www.stoutbillys.com

NEW YORK

E.J. Wren Homebrewer, Inc.
Ponderosa Plaza,

Old Liverpool Rd.

Liverpool 13088
1-800-724-6875

E-mail:
ejwren@brew-master.com
www.ejwren.com

Largest homebrew shop in
Central New York

Niagara Tradition
Homebrewing Supplies
1296 Sheridan Drive
Buffalo 14217
é&ﬁﬂ) 283-4418

ax (716) 877-6274
On-line ordering. Next-day
service. Huge Inventory.
www.nthomebrew.com

NORTH CAROLINA

Alternative Beverage

114-0 Freeland Lane
Charlotte

Advice Line: (704) 527-2337
Order Line: 1-800-365-2739
www.ebrew.com

28 years serving all home
brewers' & winemakers'
needs!

Assembly Required

15070 Haywood Rd.
Hendersonville 1-800-486-2592
www.assemblyrequired.com
Your Full-Service Home

Brew Shop!
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Homebrew Adventures
1109-A Central Ave.

Charlotte 28204
1-888-785-7766
www.homebrew.com

The Southeast’s best-stocked
store with excellent low prices!

The Grape and Granary
1035 Evans Ave.

Akron

(800) 695-9870
wwwgrapeandg ranary.com
Complete Brewing &
Winemaking Store.

J.W. Dover Beer &
Winemaking Supplies
24945 Detroit Rd.
Westlake (440) 871-0700
www.jwdover.com

Open since 1934!

Portage Hills Vineyards

1420 Martin Rd.

Suffield 44260 1-800-418-6493
www.portagehills.com

Brewing and Winemaking.

Free catalog.

Shreve Home Brewin

& Wine MakingPSupp y

299 Jones St., P.0. Box 17
Shreve 44676
1-877-567-2149 (Toll-Free)
www.shrevehomebrewing.com
FREE catalog!

VinBrew Supply

8893 Basil Western Rd.
Canal Winchester
1-800-905-9059
www.vinbrew.com
Serving greater Ohio.

OKLAHOMA

The Brew Shop

3624 N. Pennsylvania
Oklahoma City

(405) 528-5193
www.thebrewshopoke.com
Oklahoma's premiere supplier
of homebrewing equipment &
supplies!

PENNSYLVANIA

Brew By You

3504 Cottman Ave.
Philadelphia

1-888-542-BREW
www.brewbyyou.net

Secure online ordering available.

The Brew Company of
Carlisle

152 South Hanover St.
Carlisle

(717) 241-2734
www.brewcompany.com

A Little Store With a Lot of
Knowledge!

Country Wines
3333 Babcock Blvd.
Pittshurgh 15237-2421
&412) 366-0151 or

AX (412) 366-9809
Orders toll-free 866-880-7404
www.countrywines.com
Since 1972!

Kegstune Homebrew Supplg
779 Bethlehem Pike (Rt. 309)
Montgomeryville

£21 5) 855-0100

-mail:
sales@keystonehomebrew.com
www.keystonehomebrew.com
Ouaf;:g/ ngredients

and Expert Advice!

South Hills Brewing Supply
2345 Noblestown Road
Pittsburgh 1-800-417-2904
www.weir.net/brew

Wine- and beer-making
supplies & tapping equipment!

TriangF!e Homebrewing Supply
3634 Penn Ave.

Pittsburgh (412) 621-2228
www.ralph.pair.com/triangle.html
Bringing you the BEST for less!

RHODE ISLAND

Blackstone Valley
Brewing Supplies
407 Park Ave.
Woonsocket

(401) 765-3830
Quality Products and
Personalized Service!

SOUTH CAROLINA

Bet-Mar Beer & Wine

Making Hobby Shop

4421 Devine St.

Columbia 29205

3803) 787-4478 or
-800-882-7713 ,
“Unmatched Value, Service &
Quality Since 1968"

Florence Brew Shop

1210 S. Cashua Dr., Ste. 2
Florence 1-800-667-6319
www.florencebrew.com
The newest, best-priced
shop around!

TENNESSEE

All Seasons Gardening &
Brewing Supply

3900 Hillsboro Pike, Ste. 16
Nashville 1-800-790-2188
Nashville's Largest
Homebrew Supplier!

TEXAS

Austin Homebrew Supply
306 E. 53rd St.

Austin 1-800-890-BREW
(512) 467-8427
www.austinhomebrew.com
10% off ingredients

for AHA members!

Brew Stop
16460 Kuykendahl #140
Houston 77068
|@81) 397-9411

ax: (281) 397-8482
www.brewstop.com

Your complete brewing &
winemaking source!

Brewstuff

808 E. Villa Maria

Bryan 77802
979-821-BREW or

Toll Free 1-888-549-BY0B
www.yourbrewstuff.com
Quality Products + Friendly
Service.

Foreman's / The Home Brewery
3800 Colleyville Blvd.

P.0. Box 308)

olleyville
1-800-817-7369
www.flash.net/~greg10
Top-quality Home Brewery
products. Check out our site.

St. Patrick’s of Texas
1828 Fleischer Drive
Austin 1-800-448-4224
www.stpats.com
World's largest
homebrew supply!
Free 64 page catalog

The Winemaker Shnr
5356 West Vickery Blvd.
Fort Worth (817) 377-4488
brewsome@nome.com
http://winemakershop.com
FREE catalog

Art's Brewing Supplies

642 South 250 West

Salt Lake City 84101

(801) 533-8029
www.users.uswest.net/~artsbrew
Sale prices all the time!

VERMONT

Vermont Homebrew Supply

147 East Allen St.

Winooski 05404

gsoz) 655-2070 or
-800-456-BREW

E-mail: vtbrew@together.net

Full line of U.S., U.K., German

& Belgian ingredients!

Wine, Soda &

Cider making too!

Lee & Edwards Wine
Merchants

309 South Jefferson Street
Roanoke 24011

&540) 343-3900 or

AX (540) 343-4116
e-mail; lande@rev.net
www.greatwine.com

Beer of the month club and
Homebrew club.

Vintage Cellar

1340 South Main St.
Blacksburg

1-800-672-9463
www.vintagecellar.com
Ingredient kits with White
Labs Yeast, Belgian Ales &
Glassware! Compiete line of
brewing supplies.

Virginia Beach Homebrew
Hobbies

3700 Share Dr., Suite #101
Virginia Beach 23455

(757) 318-7600
www.homebrewusa.com
Largest Selection of Beer &
Wine Making Supplies &
Equipment in Southeastern
Virginia!

Wine and Cake Hobbies
6527 Tidewater Drive
Norfolk 23509

&?5?) 857-0245 or

AX (757) 857-4743
e-mail:
mail@wineandcake.com
Celebrating Our 28th Year!
Complete Source for home-
brew + winemaking supplies.
FREE CATALOG!

WASHINGTON

E?dersBaerl & '

ine Supply, Inc.
711 Grancr thvd.
Vancouver, WA 98661
1-800-596-3610
Visit our Web site at
www.baderbrewing.com

For details on listing your store in the Homebrew Directory, call (802) 362-3981.
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Cascade Brewing Supplies

224 Puyallup Ave.

Tacoma

5253) 383-8980 or
-800-700-8980

http://cascadebrew.com

The Cellar Homehbrew

Dept. BR

14411 Greenwood Ave. N,
Seattle 98133

1-800-342-1871

FREE Catalog/Guidebook,

FAST Reliable Service, 30 Years!
Secure ordering online
www.cellar-homebrew.com

APPAREL

BREW YOUR OWN t-shirts!

Show the world you're the brew
dog you know you are. Design
features BYO logo, chihuahua
posing with mug of beer and “I'm
Jjust here for the beer.” Slate blue,
all-cotton, XL only. $13.50 (includes
shipping). Call (802) 362-3981.

BREWING EQUIPMENT

BEER DISPENSING EQUIPMENT
Refrigerator Conversion Kits,
Regulators, CO: Tanks and More.
1-888-404-7892.
www.KegWorks.com

CrankandStein

Hand-crafted grist mills for
the homebrewer. 4 models to
choose from including our
massive 3-roller.
www.crankandstein.com

FRANKENSTEIN BREWING
SYSTEM.

Complete 2 or 4 bbl. Mash,
Kettle, Refractometer,
Hydrometer, Heat Exchangers,
Pumps, Fermenters, CIP, Kegs,
Valves, Connectors, and more!
Complete! $15K 864-574-0716

Hop Shoppe . .

7526 Olympic View Drive, Suite F
Lynnwood/Edmonds
1-800-894-0177
www.beerhopshoppe.com

Draft systems, organic grains,
Treshest domestic and import hops!

Larry's Brewing Supply
7405 S. 212th St., #?33

Kent

1-800-441-2739
www.larrysbrewing.com

Products for Home and Craft Brewers!

CLASSIFIEDS

FERMENTATION CHILLER KITS!
Keep your cool while fermenting.
Featured in May/June Zymurgy.
Chiller kits, lots more.

The Gadget Store
http://www.gadgetstore.bigstep.com

MARCON FILTERS

Filters for Homebrewers,
Winemakers, Laboratories,
Microbreweries, Wineries, etc.
905-338-2868
www.marconfilters.com

WWW.TAPHANDLES.COM
beer tap handles for home
brewers.

HOMEBREW SUPPLY RETAILERS

ebrew.com

MAKE QUALITY BEER & WINE!
Supplying home beer- and
winemakers since 1971,
FREE Catalog/Guidebook —
Fast, Reliable Service. The
Cellar Homebrew, Dept. BR,
14411 Greenwood Ave N.,
Seattle, WA 98133.
1-800-342-1871.

Secure Online Ordering:
www.cellar-homebrew.com

Homebrew Market

520 East Wisconsin Ave.

Aéazmeton 54911

% 0) 733-4294 or
-800-261-BEER

www.homebrewmarket.com

Beer & Wine Supply Retail Store

and Mail-Order Specialists!

Homebrewing Depot

9509 W. Greenfield Ave.
Milwaukee 5414) 778-0781

or 1-800-413-BREW

E-mail: thedepot@execpc.com
Great selection, great prices,
knowledgeable staff! Beer + Wine.

SUPPLIES

DRAFTSMAN BREWING
COMPANY

You'll love our prices! Call today
for our FREE homebrew supply
calalof. 1-888-440-BEER
www.draftsman.com

FREE HOMEBREWERS CATALOG
Quality equipment, ingredients,
kits. Winemaking supplies too!
1-800-776-0575
www.kitchenkrafts.com

WINEMAKING

FREE INFORMATIVE CATALOG.
Since 1967!

1-800-841-7404

Kraus, Box 7850-B,
Independence, MO 64054.

Reach thousands of
homebrewers every
issue with a Brew Your

Own classified.
Call Kiev at
(802) 362-3981.

For details on advertising in the Classifieds, call (802) 362-3981.
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PHOTDS COURTESY OF SAM PIPER

Last CaLL |

Sam Piper
Laguna Hills, California

Sam relishes his quiet time while
sipping a glass of his homebrew.

After clearing the teenagers out, Sam
is at peace in his temple of brewing.

Sam offers some pals the fruits of his
relaxing labor in his cellar pub.

m September 2001  Buaew Yous OWN

here is a social aspect to brew-
ing and there is a personal
part, what 1 call “the quiet
side.” This is the time one
spends alone with beer, whether that
time is in the brewery, reading a brew-
ing journal or sitting up with a book
and a homebrew at night. I look for-
ward to and treasure such times.

Joseph Campbell talks about the
need for a sacred place of your own. A
sacred place is where you go to spend
a little time doing whatever it is that
brings you bliss and connects you to
the center of the universe. For me, my
sacred place is the brewery, and
whether | am making beer or bottling
or washing equipment, | am content to
be there and work my craft. When I
need to get away, this is where I go.

I usually brew on Friday evenings,
setting up the night before so that I can
come home, take off the monkey suit,
add a few gallons of hot tap water to
my grist and voild! I'm at the first step,
120° F and ready for a sandwich.
Sometimes | have radio or music in the
background, sometimes I work alone
with my thoughts. As 1 work, the day-
light fades to dusk, then dark, while
neighbors on the street come home
from work. Brutus, the cat next door,
will mosey in for a scratch. Maybe
Scott from down the street stops by to
talk, and before you know it I am total-
lv relaxed, it is dark outside, the wort is
chilling. crickets are singing, and 1 feel
content with myself and the world. It is
a good ritual.

One night | came home to brew
and there was my son Joshua, age 18,
with two friends, working on some pro-
ject in the garage with the radio blar-
ing head-banger music. At our house
we have the convention that whoever
has the TV or radio on first geis to
complete their show, unless the World
Series, Star Trek or the lunar landing is
on another channel. But when I found

Mug Unplugged

Explore the quiet side of homebrewing

my temple so defiled with profane
activities, you can imagine my disap-
pointment. | just wanted to turn
around and evaporate.

But this was my temple. And I told
them so. My words were, “Boys, in ten
minutes I am making beer and this
becomes a sacred place. You are wel-
come to stay, but the music changes
and you have to remove your stuff from
the altar.” I got a couple of funny looks,
but no argument.

[ first discovered the quiet side of
brewing as a new brewer. | have a cus-
tom of sitting up alone at night with a
book and a beer. | read a little, think a
little, sip a little — 1 call it “putting the
day away." Aflter 1 started making the
beer | drink, putting the day away took
on a whole new dimension. It is very
satisfying for me to look at a beer in a
mug and know that I made it. | feel
connected to the drink, connected to
my grandfather who made beer for 50
vears, connected to a community of
people who share a sense of beauty,
wonderment and effort about beer.

When | first started brewing I kept
a row of bottles along the back of the
fridge, just like my grandfather did,
and I bought a glass pitcher. And just
like grandpa, I'd pour two beers into
the pitcher and set it on the floor next
to my chair. I now have kegs and pour
straight into my glass, but I still love to
see beer in a pitcher and use one
whenever I have company.

And sometimes at night it's easy to
pretend I'm in a real pub. nursing
down a porter, shedding the freeway,
the kids and just getting in touch with
myself again. It’s a moment that wants
to linger. “Inkeeper, over here, pull me
another, please.” W

Sam Piper has been brewing for 14
years and is a member of the Barley
Bandits Homebrew Club. He lives and
brews in Orange County, California.




The amazing Chillus
Maximus counterflow
chiller. Designed by
brewers, built by brewers,
for brewers,

Stainless Steel 125,000 biu
burners for $99.00

B3 manufactures the largest

sclection of advane i
lection of advanced Check this out...

equipment in the industry.

B3 is the source for

® Shop from a selection of over 1500 products stainless steel conical
fermenters.  Available with

® Free shipping to continental U.S. residents with ovmithout cooling optisns:
orders over $40

| LW :
Suinless fse bovoms o~ @ B3 Offers some of the best deals in the industry i

coolers suring a1 51795 @ We treat customers how we like to be treated _I'g
¥ .

when we shop

® Please request our free 64 page color catalog e e
® Visit morebeer.com where you will find product accessories

- pictures, in depth information, & secure ordering
Complete line of system ® Let your imagination go - dare to dream

accessories like this high temp
food grade twbing for $.65/ft

o= |

Six different models of

morebeer.com
800-600-0033  “§ |

We can ship White Labs yeast Beer Filtering kill$3‘J,
Replacement 1 micron

($4.75/vial) with ice packs 0 %
cartridges $3.50. Other

$.69) during the warm " :
i e oy 975-D Detroit Ave, Concord, CA 94518 size filters also availabl.

summer months,




If You Love Your Coopers...

Join The Club!

What’'s in it for You?

Quarterly Newsletters A Limited Edition Club Package

Product Discounts! Special Promotions!
You can join by:
Calling us at 888-588-9262 x 201
Or visit
www.coopers.com.au

We want you to become part of our family...

E .
[
W

MALT WHEAI

EXTRACT EXTRAC!

CIRCLE 7 ON READER SERVICE CARD



