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Made from naturally grown, GM free English malted barley, Muntons bulk malt€xtract doesnt come any better or purer And it,s that puriiy which tranilates totrouble-free brewing and flavoursome beer with character.

lnferior maltso-ften include lower grade barley extract or, worse still, barley or
marze syrup. When you brew with Muntons 100% pure premium buik malt
extrad, you can be confident you are brewing with the world,s finest.
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You'd be hard pressed to
find a better wine kit.

If you're golng to make it, make tbe best.

Brcw King'j' corrmitmenl ft) exccllence has mad!'us the i'or](l's largcst

mamrfacturet of premium quality wine kits. our carclirl sourcing of slPply.

state-of-thc'art proccssinll f xcilities en(L stringent qualily conl()l
procedures set the snndards in the indusfry.

flxpcricnce the quality and inno\?tion li)r yoursclf

with Rrew King s lull lineup ()1 wine kit products, including

Selection and Vintnts Re.rez,a Vc rc sure 1'ou'll bc impressed.
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Features
SweetErass Ale by Jon sr/<a
Malt, hops, water yeasl . . . and lawn clippings? W6ll, nol sxactly. Sw€etgrass
is a fragrant plant usod by Nauve Arnencans tor spiriual cer6monies. W6'll
show you howio brcw a vanilla-sc€nred b€r wiih ths upriftng ingredlent.

Raise the Colors! oy,ror'n pur.".
From the lightest Pilsnels to rh€ darkest stours, b€€l shows a sp€cirum of
colors Find out how to calculate beer color and formulale yot]| recipes wilh
the.ight comblnation ol specialty grains iorjust the ight shade in yourglass.

Beer and Cheese by Matk ad ress szamaru/ski
A glass ol beer, a chunk of cheese ... its the ultimate plb-rood partneBhlp.
Heres a guide lo pai ng be€r and cheese, Jrom throwing a tasting party lo
cookng a tasty mealwith cheese and homebr6w as star ingEdi€nts.

Over a Barrel ry ctenn Eumsitver
La Folie, a limitedjelease b€6r similar to a B€lgian lambic, is aged with wild
yeast and bacleia in woodon barels. Here's how to mak6 this supe ative
sour beer st home, wilh inside tips, technqu€s and a rsc p€ from ihe New
Eelgium brewmasler Plus: buying and marniaining a cask of your own, easy
oak ali€lnatives, and aging beer in an aulhentc Kentucky boLrbon barrel-
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DepartyT1e,yxls
Contributors
Th6 oxp€rls who helped make

Mail
a cool ch€st ft€€zer, hops for a
famoris Pilsner and skunkbrau.

Homebrew Nation
A club holds its 2oth hom€bw
comp€titlon and a 264-gallon

fi,Ooolit€d b€wery lrom Nolway.
PI|l3: the Repllcator clon€s
Crooked Riv6r ESB.

Tlps trom the Pros
Using Munlch and Vienna malts to
add color ard flavo. to yo0r brew.

Help Me, Mr, Wiza.d!
Baich spa€jng, mo(imum
oryg€nation tim€s, and lho pros
and cons of a hol start for a lag€r

Sqde Profile
How to brew Kdlsch - a classlc
pal€ al6 lrom K6ln, Germany.

Technlques
Laut€ring: separating th6 wori
frcm youf sp€nt grains.

Homebrew Science
Standards for browery cleaning

P.arects
G6t out your satety goggl€sl We're
putling a spigo! in a glass c€Jboy.

Last Call
Beer evang€listsr Sp€ading lhe
good wod at'oul good b€€r.
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Sreve Pa*es graduated from Heriol-Watt Univorsitv in Edinburgh, Scotland with a

d€gree in b€wing and w6nt to work in a br€wery ighl away, prodlcrng cask

conditioned b€€r Aftd tiv€ years spent masteing lhe practical asp€cts oI making t€al

b6€r," Steve emigrated to Ballimore, Maryland to sei up the British Browing company

and laier was the head brewer at Humboldl Br€w€rv in Calltomia Sleve's nen move

was to leach st the amorican Brcwels Guild (ABG) h Woodland, where he led class€s

on brewing scisnce, b€wsry €ngineeing and homebrewing. In 1999, Steve purchas6d

the ABG This winter. Sleve took over the head br€w€r's position at otter cr€€k

Brswery/WolaveG in lvl dd eb!ry vemont. TheAmeican Btewers Guild is also movrng

to the Green Mountains, with Steve's wire, Chrisllne McKeeve( handling the adminis'

tration and a t€am of industry names overseeing the cuniculum St6ve wites the

"Hom6b€w Science" collmn in everv issue ot Arew Your Own

ohn Palmer

John Palmer developed an avid interest in besr during coll€ge and stad€d homeblow-

ing shortly att€r he got manied A b€er witer for the past ten years, John has wntten

numeous anlcles lor brewing magazinss, appeared on the Home and Garden

Channel's "What's You Hobby' show and published a compreh€nsive homebrewing

ref€renc€ book titled "How To Brew" Finding lims to actually brew a batch ol b€sr is

tough thesodays. with three young kids al home, so mosi of Palmeis irce time is sPent

writing about tewing or reading science nction late at night by flashlighl. Som€day

John would like to dev6lop a new alloy, earn lo hang_glid€, be a contostant on'The
Amazing Bace" and write a grcat sci-tinovel. In "Faisethe Colors" (page 28), he sheds

some light on the subj*t or ber color.

Tess and Mark Szamalulskr have be€n key playe6 on tho aYo leam since 1999

witing num€rcus anicles (ncluding a successlulstnt d our "Slyle Profie" coumnists)

and reading manuscripts as members of our review board The Szamatulskis arc the

authorc of "Clone Brews; Homebrew Recipes lor 150 Commercial Be€rs" (Storev

Books) and Be€| captured: Hom€br€w Becipos ior 150 World Class Eeers' (lvlaltose

Prcss). For lhe pasl lhirteen yearc, they've owned Maltose Expf€ss in lvlonroe,

Connecticut. lt's the largesi homebrcw and win6making siors in the stale and the

shelves are slocked with ins.edienl kits for tho 300 r€cipes in lheir books The home-

br€w duo is curenlly working on lwo new prclects anoth€r clone-beer compilation

and a guide to cooking with beer. Their story on beer and ch€ese starts on pag6 34

teve Parkes

9

H'tr\ ',\\N N|JJ. u'e2001



Ma:ι

Plsner What the― He‖ ? small tuhs and that. ulrcn fnishctt,
thts. a.? ttmed it o lhe baffel. )tltJ

otly tod to this tc.hniq p u'as kt use u
rc lut ielg open prinarlt.f(mrntatiut. I
did ra?k thc Jcrmentp. irLo na 'barrt,l

a s-gulLon (lg-lit(r) .nrbog and
lcft thp trqh hehind. I sssumc rhat thc
colonial alcuites u\rtkl also hate lcJl

this scdincnt behintl. lti cn had sont oI
it tuude iI inb tht botel. the pra.1i.:p
oJ allouing alc to stalp ot age aould
ha* prcrid?d soDt! clnrit!. Ihctt
altuin, tith cleep btuult ulc aur as" oJ

ston?r'nfc mugs, (krnllj tas nol I

S€eking Skunkyness

ln his adnlr on hop
\rsng. l'llop to \t!tle,"

March t\pril !1t).t).
l'lark (iilret, stnlcs

thai Pilsn.r trrql|ell is

biltcred \rillr Chs.cr
hops. -l}is is thc Ilrst

limc lhat l\e srt'r lhis
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'fho arti.le about kegging /1r.9
tuur Baar" March April2cr(r3i colldn t
h.!c .,trnc at a b.ltcr line. as I jusr
boughl a chesl lrfrrer ft,r nt!
Cor'rclius tcgs. I likc thc idea ofa 2-by-
6.ollsr bul how do tou rnc,unt it so as
ro providc ample supporl t)r lhe op(Nr

lid and Dot drill e lo1 of holes in the
utrit? I plan 1o illsull a mmilbld lbr
p.essuriling up r,) itrrr kegs.

'Iin Ddughe.tg
Ro|h(pott. Missouri

,,luthof Don Millinn, shou'n ahorc
pourirlt o beerJroit his nlotlif.td .h.st
Ir(e(, rPsponds: "Th( Ii.I on a chcsl

Jioo.?r is swpnsins\J liltht. Ihe (Dllal
uill suppot the ope lid dthout |n!J
etklt:hnnt h the nuh.heczc. I pul
Jba,n r,?other-stipping nrat4ri thp hr)
oJ the lr.czt openinll on.l sct thc td-
It'r knselu on top o! tut. abu can s.a
th? dark u.cot her- st ripfu ng undpmeath
tha collar) The lid is attachcd to th?
trllur hu using rlr sorrc s.rez,s u,irlr
t'hith it oril|inallu hu.l Lcpn attathtt)
to tha Jiftr?r. 1h? .lriplraU attt
Iau..ts urc attachcd ottlu to thc tollar.
l hck s a rx)ntainer h catch boule caps
nnd?r thc hattle opcncr) it is hcld an

ailh x nagtct. I ditht t driu anv holcs
h thc.f.eezc mit UMI nothing is p.t
mal?htllt uttothc.l kt il.

E
I \h! r'-.2o0:r th$ Yr'.i orN

repitr1ed. llvrirythirg else that l\'c rcad
su.h as pn,!i('L,s issues ol EYO and

Zltnurall. books l'ron Michrel l|,rl*,n
and thri liko sals thal I'ilsne.
t:rquell uses lalek Saaz exclusi\'.i\:
\\hoc docs 1iaro17 get his infl)rnra-
li,u? I nrud this to bc ler,\'surprising.
jt'st as he sakl I r!{,rkll

'latl lli ghl
CrustalLake.l inois

.tuthor itlark (;aret. rcsponds: "l
got this ton thc supplier oJ Chtstt to
I'ilsner ltrqupll. thelj Lse Suu: lx.lu
sitcly in th?linish. this tvpc t)fdnto is
aluass subject to.hary.. so th( oth?r
sourc|s ltor npntbn couhl l&t! bcen
ri1hl at onp phint in tim? or th? othct"

Colonial Ale Travails
'lhere is a stalemenl in tle trrti(le

on \|rs. Cary's Good \lc /_lfolonial
.llp,'.kr uarlr-FcLruar! 2r03l that I m
having problpms tblbwing. lr says,
"Whcn thc prinarl lirmonlation js

oler and tlto ycast f8lls bnck ilito lhc
brcs: pi(k up lr r lubs and lum lhun
orcr to pour tho b.cr into rurr barrel
whcn ir's full. h nrlncr in a tighl
btrng.-' 'lho arlhor then g,,es rtrr to say
tirat h. rackod inlo a stainless keg lbr
sccondrrt lcrn)crlalion and carbona
rirn'. So, lrr grtltering dral rlt( b.rrel
commcnls w.re the cobnial N rhods.

rUso, noLhing was mcnlioncd nbout
whrth.r lle entire dDt{x)ts wcro
pourcd orwhether at least$trno 0l rhe

t'casr scdimcnt was aroidod lhr clarit\.
Jin Crcnshau
Lnulalc, Teras

Authot Datt Mot.r lcspon.ls: lhc
'tLning oI tha tubs is nta dcsctiptiatl
of the .ok,nitl t"thniqle. t-h? rccfuc
states thdt Ji,tmcntation takp! nlak in

Wrat the
clemcnts lou d need 1o

consider li) brew a roally
sku*) (bul not too biiter)

legcf or Piisncr? I
rcalizc this is (rrsid-
orcd I b.cr doh.t,
but I real\ likc it.
\\'ould a pa.lnirlar

lyp,, olhops or n t help? Is ir simply a
martcr of storing lhe becr in strong
light iD grccn or cl.ar bottles, or rr,
th01, olhcr f{ctors?

Ken Bloos
snint .h'hn, In.lirnu

.\krnkin.ss itr hcP. nnesftom hop
tun1pon cn I s r?d.tit1g to light. tso-alphu
a(ids stc phohchcnicall! (l.ari?d bV

Iislrt - in thP .?50 5iO anonct?r
rdnga - to produtc .:t.nethgl2-
buta,te-l thic,l (als() cdll?d isopcntgl
nuruttun). Ihis n bculc is sinihr to
th. isopcntqyl mcrt:ryttu moteculcs
!ha! s*anks and oth.r mxstclids tlro-
4u.:c it thcir anal sats. Skunky bet is
son?tim?s caUcd light-str\.k beer

7b purposel! D.dkc I skunkll hcc.
brcu u beer uilh lau.fabnk hops

ktnu tltpc aill do). lloulc iI in clcar or
grcen bottlt ond etposc the hcer tt)
s|rlight uhe it\fittishctl l-hiftV min-
utcs in IUU sunlioht shoul.t be notu
thdn cnough. Vn trlr.lirst Ir!! arposing
sonto hottl?s h lightlbr M tusle glhs
oJ tinas to get an id?a oJ uihat ptu-
dut?s the best c$t(t..

Kickin' Keg Collar
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Norm Robert . sacramenio. ca ro,na

\ant t)tUs a st.rl.liart ot! t)l thr.li)ut tats hn
his.fpnn rr I at it)n a, d .li spr h :i n !.dbi I rt
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S.nrlirh !1. ,r ll'\. Alrr.f nr\

li,51 I[rrlr \]rr rhP rLl-gfaiu
\!slfIi, I rri.i 1,, boldc 30 gd
lons r1l1 L) ,,l l)ffr. \f,rlless

usjr)g l, !s. I hi ilr 3f .ali lif
trrpfriln'n .rlri rcr LlruL dscs

th. r!,lnu\\' L,, ffrn, rn.ld
l ds,. lhF l,^\rf q1i,D it
reiiigrfanxl rt nl)ouL .i0 'l'
!11 '(lr rnd r i.prfnlt|rrn_
rr,llIr lunrs r r..lf.![rnig
tan,,n rnd 0ll 1! rniirrlairr
ai .t: I ts it ) i| Ltjr l,,rr vr.tirn'
ll \,'u s ,r r, -r, nr,trP ,n rh.
llo$ lrar hrrs, rt. risil nil
ai F$N fo{L'fn' lrfrr rng.r ri'rl- r Il,\!liJr)f r,1 l'19;-. I n'hi!frl r

I h,),,,r1)fF$in,r qan,rf kil 1,,1

I fhrinlra! Thf lollo\irr! \,1ikpriil.
I I (L$rr,\ed Ij\ lir, h.r $irilc mrt-
ing Ir\ 1if\r bnt{ h ot honr.bn $ ln Jull
,n lee(). I sufrirA buil.lnrg ni\ rll Cfr,,,
!\sr.Dr li'f d!r Il,iNInirf rlr'\!tsr\. lNl\

lrsl , rr!. ls pnrrirn.ed rn\ bcr,.
l).nc. thr DaN. I \l\ lrrr t\.Larrg,'
f'rcjfc!l{ir,r nrNs| sJslerrr lll lll\l\l
rs.r a riiagnetiQlll ..rLtfd pump 1,,

f.cif.rliLrr th. trrx\lr \ rt!rrlrcfnlur'
fontrolli! ope.s | {rlerrr)irl lri a o\ li{l_

Lr d Lr f,tr\ ihrortlr rhe h.l irtLrIf lrnk
$hen rh. r'n,prrnrrf. iD rh,. r,r.l, J{llr
b.lo\r rh,.n{ poii,r.

Tbr' s!slerr \!,'fks 8r'rrr ror sr.I
nrrshc\ l)ur I nr11ntrLlt br\\ usi.s r
singl!. .1( p !lash ILltreei lr2 Lj{r'!
Il)7 (,(l ( r \\ hen tlrP mas r i{ .t'iiplfl..
I drain rrrl sprfgr lnlo t\ln lr,ilnrg k1 l
rlfs I !r..p .hrlL.f grai,,\ rh (ir\
l,fJor( rLt rolrn' l, rrrt)efrlirr, and a(l{l

1l|e (hrl, rnrlt riL dnri.3 | r. lasl 10

nri.n1,,{,,1lli. b.il ir o.f ol tl,t lifrll, s

I ulr rdd {1i||efprr lhli\ r1i , 4, h kerr!,

s0 I !r'l r \ar rl\ 0 ll'prs
' lrf s1{ltn] i{,:rtirblf ,l !r.du.ir(

rbo!l lta S.llor\ ll.J: Lr. liut tllr, s

troLfrtirl lirr rllrrl i0 iaa lirrs (l\r) I

usiig Iiqlr-!fh\ir\ trrr'llrod( rLn.l a(Ln fg
\Lrrilf \rr.f fu rhr.arb.'\\ 1l\!i.ilj\
hres llr grlLtms L:lS l.) ol slout i'r
p.ncr !od lt 20 grLlll)rrs lir,-7f' Lil

This trnrrertttttrpla,tltt)llc.l .at)irPl
tu, ht,ltl lt) lnlhrts t1.i I I I a.l br.t

,\onn bftuialt his lirst t)ttrh tth his
lll'11\ll slJstclt ir \atk!rl)rt 1'/')')
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蒲誌7

ln his classic homabrew texl,
"Dave Mille/s Hom6b€win9 Guide,"
l,,liller says, "Brewe6 make wort, bul
yeast mak6s b€er" But what are
yeast? Yeast are singl6-celled organ-
isms, classinad as iungi. They belong
lo the iungal division Ascomycota,
along with bl6ad moLds, morels aird
lrufiles. t\,lost strains of brewer's
yeast belong to lhe species
S acch a hmy c e s c e rc v i si ae.

Yeast is added (p rched) to untsr-
m€nt€d b8€l (wod), where il multi'
pliss and r€ments the wort. In a lyp'
ical al€ fsrhentation, the @ncentra-
tion of yeast cells will increase from
appoximat€ry 12 million cells pel
lr|illiliter to 100 million cellvmL at th€
peak ol fennentation (which is called
high krauss€n). Duing fementation,
ysasl cells take in sug* and break it
down to r€lease energy that they us6
to power their biological proces.e€s.
Ethanoland caibon dioxide (CO2) a€
90en oll as waste products. whib
boer is f€|m€nring, yeastwil alsogiv€
ofi small amounts ot other molecules
tha! contribute to beer flavor Mosl
ars arc femenred at 6a-72 'F (20_
22 'C); lagers at 48 52 "F (9-'11 'C).

Eventlally, either lhe yeasi run
out of sugar in the wolt or they are
poisned by the increasing alcohol
content and the termentation slows
lo a stop.In most brewing sirains,lh6
yeasi will rhen drop to the bottom of
lhe fementer (a proc€ss that is call6d

Kansas Gity Bier Meisters . Kansas c'ty, Missou,i

Chaiie Papazidn, Ddnid l t Ltut and F.erl Eclhadt
pose ulith an i.e s.uhhtu oI King Gotubinw

the palron sint of beer.

Oinner was capped ofi
by a special old al€

brewed by several
KCBM membsrs and
blendod by Jackae

Bager The awads cer€-

mony tollow€d clinnor

ano Drew€rc In every
category w6rc awarded
pizes donated by var -

ols busin6ss€s- The
Best ol Show award went
to Ed Vandergrifi of ZZ

Hops (N4O) for his Northern English
Blown Ale. Competition results, avail-
able since ih€ €vsning of the ceremo-
ny, can be viewed on ourW6bsle.

While competition weekend is
tha Bi€l Meistels' biggest svent, the
club also hosts lhree paniss through-
out th3 ysar snd has been a first-
round sile ior lh6 Naiional Hom€brew
Comp€tilion lor several y€ars Th6
club was named Homebrcw Club of
th6 Ysar in 2000 and cu.rently has a
roster of about 65 memb€rc.

Th€ Kansas City Bier Meiste6
m€6t once a monlh at ih€ Shawnee
Civic Center. Membership dues e
$15 p€. year ($22.50 ior lamilies).
Admission to m66tings is $2 and a
six-pack of beer Our cuffent presi-

d6nt is Sleve Fod. Our ctub focuses
on h6lpin9 m6mbers b.6w better
be€( and spreading knowl€dge afd
apprecialion of fine beers. For more
information aboul lhe KcB[l, email
info@kcbiermeistels.org or visil our
W€bsite at www.kcbiemeisters.org.

In 1983, "GhGtbusters" was on
top ol the Pop charts and the Kansas
City Bier t eistels (KCB[4) home-
browing club held ts lirst homebrew
compelition. This year, th6 club held
its 20In annual homebrew competi,
lion on F€bruary 2lst and 22nd at the
Holy-Field Vineyad and Winery n

Basehol Kansas. l,lore than 450
homebrews, meads and cideE, the
largesl number in the history or the
competiilon, werc ente€d.

Judgang began Fiday night after
a dinnerforiudges and stewads. On
Salurday morning, the club hosisd a
bEakfast wilh Fred Eckhardr, author
of lhe Essertia/s ot B€€. 54/€ and
many magazine articles on beer. Fred
gave an ent€rtarning talk on the
changing laws conc6rning alcohol
production and consumption.
Saturday atternoon feaiured more
beerludging and a pub crawlto thr*

The we€kend was capp€d by an
awards banqu€l with Chartis
Papeian delivering the keynot6
address. Papaian, author of Ine
N6w Comptete Joy ol Home Brewing,
sPoke of hs homebr€wing advsn-
lures, including dinking soEhum
b€€r at an outside bar in West Afric€.
The dinner was prcparod by KCBM
member Chef Danial Turner and l6a-
lured dry, sged tendorloin of b€el.
Chef Dan also caryod th€ ice sculp-
turc a likeness of Klng Gambnnus,

Send us your story!
ll we Dublish youradicle in Homebrew

Nation, you llgel a coolmessenger bag
with the BYO and Whlte Labs logos.
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Crooksd Rlver ESB
I am a big tan ol the brews from

Crcoked Fjver Brewing in Cl€verand,
Ohio. I am esp€cially fond of th6n ESB_

Could you com6 up with a f€cipe?
Dauc Roartg

Mu.ry$ui c, Pennsvttania

I spoke to Stephaf OanksB, brew-
I mas1ff ol Crcok€d Biv€r. Sloohan

I has a l,4asters O€gree h Brewing
I Science from th€ Univsrcily ot
Califomia at Davis, and is a Fulbight
schot& rrcm th€ Univ6r6ity of Muntch ot
Brewing Scienc€ and Technology.

Stephan lilst mad6lhis b€€l in 1993,
back when Crookod Riv6r call€d ihe beer
"Settlers Ale." ll has been Crcok€d
River's most populrr be€r evsl slnc€, and
it won a gold medal at the creat
American Be€r Festival in 2002. This be.
rs not your normal ESB (Extra Sp€ciai
Bitter). lt has mof€ alcohol, as wett as
mor€ hop binerness and hoparoma, than
even the biggesl of EsBs.

Stephan descib€s Crook€d River
ESB as having a "noticeabls dry hop
aroma, with a msdium body and some
nice spicy and nch flavors.' At over 6%
alcohol, ii packs a bit ofa punch, yet the
malt smoothness is nicely offsot by the
rclativery hagh hop bittem€ss_ Maft navor
is dominat€d by cararn€ltlavorc from the
tlvo different crystal malts. The ysast has
a n€ulral navor that allows the malt and
hop flavors corne through.

Crooked Biver dry-hops this beer
with Cascade hops, using an ufusuat
meihod; They add th6 dry hops to the
berduringlhe lasl15% ol sp€ciflc grav-
ity drop durlng active f€rmentation, since
they feel like thsy gst a b€tt$ ftavor fom
lhjs m€thod. lt's worth a tryl

For norc infon&tion. you can visit
the Crcoked River Brcwing Wetsite at
httptwww croo ked ivar, com.

Crtloked River ESB

15 ga‖ on3/10 1hers,oxtract with Orain3)

03‐ 1 063 FO‐ 1016
!Bus‐ 45 ABV_62%

lngredients

6 6 1bs 13 k91 MuntOn3日ghi

lna t extract wrup

0251b (0 1l ko)'И untons L19ht

dry ma t extract

1 lb(0 45 kO)arOmauc mat

i lb(0 45 kol crystal mat(30'Ll

l b 10 45 k91 BltSh Crysta mat(55° Ll

9 6 AAU Ho120n hOp8 1bltte■ n。 いopl

1075o2/21 9 of12 8%a pha∝ idj
675AへU East Kent Goldings hops

lnavOr hOpl

(1 5 oz/42 0 oF4 5%alpha acid)

6 8 AAu Cascade hopslfniSh hOp)

(1 02 289 of68%a pha acid)
6 8 MU Cascade hoOs ldry hOpl

(10Z″ 3 g o15 8●/● a pha ac d)
l tsp rish mOss

Whlo Labs WLPOol(Cal10rn a A e)or

vvyeast,o56(Amelcan Alo yeaSt

0 75 cup OF corn suOar(10r plm no

Step by stop

Steep the ora ns h o 9alons(1l Ll of

water at 150・ F166° 9 ror 30 m nutes
Nd mdt syrup and dry man extract and

b"ng to a boil  Add Horizon hops lnsh

mc.s and bO,fOr 60 minutes Ado Cast

Kent Goldingい ops fOrthe last 30 minutes

of the bol Add the Frst addtion of

Cascade hOps fOr the last 3 minutes Of

the bo, Aner bol.add wOrtto 2 0allonS

(76● coo v.ettt n a mnita″ fermenb`
and top Of with c。。1、vaterto 5 5 0a ons

121 LI Coo the woⅢ  o oo oF 127・ C),
heavly aerate the beer and pitch your

ye.st Fgment at 6● 70°F(2021 ・C)
知 d the dry hOps when the gravity has

dropped to abOut 1 025 Bottle when

reF d"age two to th70e Weeks and en10y!

B{Ls Yd n Oq\ II tr'n. zr).t



Stainless in Scandinavia.Ma“ BЮoks・いdd,Nomay

y name is t{aa Brooks

and lliv€ in Noruay
with my wife, Trine, and

ourdaught€r My home-

blew dream was to have af a Jood-
grade, stainless-stee brewery wiih

that magic 1,000lit€l (264-galon)

capacity. I sta/red calling d fierent

companies that sell brewery stuif,

but soon rcalized that lhis would take

an investment much la€er than any

hobby b€wer could even dEam ol.

so I shned roaming dumps, darry

plants and other faclories in th€iood-
produciion busness to scrounge ror

used or outdaled mal€nals. In lhs
way, my stock of stain ess gr€w and

grew. When I lold PeoPle thal ! was

building a small counlrysd6 brewery,

they a got interested. I don1 know

how much b€sr I Promised lo guys m

thefood ndustry allov6l Noruay.ldo
know that I am sending out b€er

stead y. Getting elLmy valuables here

also look a lot ol bo€Fbribing in the

irucking industry but as long il's
aboul beer they € all h6lpful.

In the begin.ing, I hircd a welder

to weld the parts I had prepared. After

20 hours lcou d ak€ady hear mywal
let scfeaming, so | €nded uP buying

his TIG and rod welder and had him

instruct m€ in tho mysteries oi weld

ing. Again, this was partially pad In

iuiure brew. There were lots of
obstructions and iailures €ncoun-

tered on the way, but as You can s4,
I ended up with a 99.9% stainless-

sleel b€w hous€. frhe lid on the boil

kettle is aluminum and a stainless

cone is under consla.rctlon )Although
it's not complet€ly iinished, it works

very well with hlgh blewhousa Ylelds
and lhe possibility to brew any b€er

lvly steamjired, three'kettle
setup lets me P€Pare any adjuncts I

wish io add to the mash o. do a

deoction br6w with any desn€d per
centage olthe mash. lhav€ cl€an-in-
place (ClP) units in all the vessels,

which gives me v€ss6ls and tran$er

lines ss clean as any b€wer could

wish lor The only pa.ts of the brew-

ery originally intended for beer - as

opposed to salvaged dairy equiP-

ment - ar€ lhs two 1,000-lde. hgh-

Pressure tanks. I bought lh6se frcm

the company that developed the bag

in lank conc€pt. Although expen-

sive. I plfchased them wth a 45%

discolnt and the prcmise ol200 lite€
(53 qallons) ot be€l to b€ delivered to
the company's Chistmas party. They

have already pre-tested the product

and were so pl€asod that they sent

me 40 pieces of their 1 ,000'liter Mylar

lrner bags for my tanks. They work
great as lh6 bser is always contarn€d

in a slerile environment and lt allows

me to t€nsief beer with af pressr.rre.

Th€ mash v€ssel is an 800-lier (211

galon)famels milk cooler n which

have inslalled a slotted false bottom.

a mssh slinerand a circulation pump

for genlle rocirculation of the wod.

The pump is also used tor transler
ring lhe wort to lho boil kettle.

The keltle is another milk coolor
At 1,000lrt€€, its slightly biggerthan
the mash v66s€1, The kottle has foam

insulation and a cooLing jacket.

Heating s dons by gas as I givesthe

opiion oi cararnelizing some of the

wori lor taste and coloing adiust-

ments. A pump lransportsthe wort lo
the plate heal axchanqer; lrom there,

It goes into the lermentation tank

Aerarion E done by submercrng a

stainloss a€ration stone ln the fer
mentat on tank. High-prossu€ sierile

oxygen is used for this lask.

lvy 1,000liter lennentai on tank

is also a dalrytank lt is a ciosed vac-

uum tank litled wth a vacuurn PUmP.

This sorues me well as a way oi ge.
ting COz lrcm the fennontel out ot
rh6 room, leavrng no nazardous gas

in the brew€ry K@p in mind that

1,000 literc oJ t€rmenting wort Pro_

duces approximalely 4 kg {8.8lbs.) ot
pure CO2, only 0.3 kg (0.7 lbs) ol
which remains in the beer For rnore

inf ormation, s66 wwwBr@ks.no

An oveNiew of the 1,000 L (264 salon)
b.gwery which is 99.9qo statrness.

Like many ol Ma.k's vessels, the kettle E
a eonvened datry tank.

Would you like 1.OOO L of homebrew?
You could farment it in thts tank

Matt pos6 with hls nash Padde in the
brewery he built in Notuay-



Munich and Vienna
Great for adding malty flavor and orange colors

Munich an.l Wennd mdlts a.e similar in manv uaus. Munich Ls uidelg @nsidered

d mak that can Mhstitutc Jor trdditional pal? nau. Prolessiondt bleuJe/s. hoae|'
ex uoukl odris? its usc in modcrction, as its cnzymatic pooer is loD. Munich

unrks ue for brinsins a deep o.anse cllor and a mal4t srains Jtatol to vour
breu. ltanna nalt, b! nntmst, hds dll the chatacteristi$ of d bds? malt, includ
ing enzgmatic pouer It oferc lcss orcnge-tinted .oto, bu, plenty o! the gtain!
.huocaristics o! Munich msh. tiither malt can be used in a uafietv oI b??r stYtes

BREW€R: Mik€ Hoop3 dart€d '3 
a

hom.brewer and got hla lirst brevrhg

lob at Fltgerb grewhot|3e in Duluth,

irinn€ota in 1997, H. has be.n h€ad

breurlr for Mlnn.apoll! Town Hall

BlEw€ry lrom 20d) to the Pr€sent.

- have bcen guiliy of thc cver

I popura. "kilchen sink" brcw. You

I know the one whcre YoLr trl€an

I out your brewing closoi and it all
goes into thc pol. You can ccrloinly
lcarn o lol aboul n,nbini"g ingr€dients
this wry, but tt is probably bcttcr to

loan tho charactFistics ot your indi-
vidual irgrednxrh li6t viennE and

Munidr mslts sharc some similariri€s.

but - if wc look oi thcm s bil closo. -
we disoover lhey rre qLriLe diff$rcnt

l,er's look ltrst at thelr similarities.
Munich and Mcnra eo both similor to
pale meli, although thcy llre pruduccd

using higher kilning lempe.alures
lhis .esults in malt thal has a hlgher
.olo. rating. incrcased aromatic quau-

ty and rich body oDhnccrs. 'rhey are
boft capuble ofbcing the primur! base

mall ir bee., b t lh6t s about whcro tbe

Munich malt has a color raling of
5-20 dogrees Lovibond ("1J, depending

upon ils oriSin. Iior comparison,
ljiglish Z-row malt is rated ot aboul
3 "L. Thc hifhcr-raled Munidr ofT€.s

rich orsnge huos in linishcd beer,

which can be good for ambcr or dark-
cr beers, like Mitrzens or Okl,,bert€sts.

The navor Munich olTer! tonds to
be a dcop. malty. Baainy llolor that
may also bc dcs(iribed &\ slightly loasty
in some cases. Munich mall car be

used as aprimary malt.Itul Dcca6c
of its low diostrtic power - its nol

really rccommended. Munich mall has

a lower onzlmc conccnlratron and
cannoi bc relied on to r n!,,r| starch
from enzyme-delicicnt adjunc6 and

Vienna mBll, {lonv$sely,I&t 3 very

hiah di&slatic power and works woll as

a basc mali. Although il is also kilncd
al hi'{hor lempcrstures, vienna mall is

otsubjcded to rhc hcat as long. which
onablos tho activily ol thc enzymcs to

bc bigh ad slrong.
!,lenna nali offers a grainv, malty

llavor, but is much less prorounced

than thul ofMunich mall. ll ]ras s tiolor

ratingol3-5'1,, making ir.omparablc
to Unglish palo malt. It works very well
with rhc heayily'hopped ltcers be[3use
ir adds s gl€at degrce ol mah charac-
t.r without ovordnduwing tho high_

Ughlcd hops. Due lo ils li'{hl tllor
offerinf, Viennt is a vers&tile malt. You
(an sncsk 25% in.o a llohenian'srylc
l'ilsner for addidonal nult chowinc$
or usc 90% in an amber I oflen us€ it
us a paftner 1rl pale al6 mall- in smal
percenlaCes {3-5%).just for a bit more
richncss in thc melt prolilc. I think lhal.

Vicnna h&5 s plu|e in nrnny n,dre beer

sryles fisn you may have firsl thought.

Munich Malt Doppelbock
{5 gallonsll9 L, alr-g.ain}
OG: 1.075 FG: 1.020 ABV:72%
SRM:38 IBU:30

12lbs. (5.4 kg) Munich malt
2 lbs. (0.91 kg) Pilstrer m&lt
I lb. (0.45 kg) crystal malt (80 "1,)
1 lb. (0.45 kg) B€lgian Sp€cial B

5.4 AAU Tettnange. hops
(1.2 oz.a4 gat4.5% alpha a0idr)

8.4 AAU Hallertausr h0ps (navor)
(Z 02"/56 g at 4.2% alpha acids)

Lagor yoast of choice

Ma.sh i. at about 156'F (69 "C).
BoiI wort for 90 minuies and add
Tettnarger hops with 60 mlnutos
left in the b.il. Add llallortauer
hops with 15 minutos left in boil.
Ferment it in the higher range to
t y to obtain whalever huity tonos
your chosen yo6st will allow. Rack
offwhcn fermonlation has comPlsi-
ed snd cclsl tlvs to six more w66ks
at cool lemperaturcs. This will bo a
deeply'colorod dopp€lbock. bul lhe
rich, dark navors given by th€se

$ains will be very plsa6ant-

Vienna Malt Pale Alt
{5 ssllons/19 L, all-grai.}
OG: 1.049 FG: 1-012 AB\L 47%
SRNI: 12 IBU:40

9.75 lbs. {4.4 kd vionna malt
o.s tb. (0.2 kg) crystol malt t40 'L)
8.75 AAU spalt hops

(1.25 oz,/35 g at 7% slpha acids)
7 AAU Spalt hops (f,avor)

(l ozJ28 g trt 7% alpha &ids)
German ale yea€t of choice

Mash in at 152 'F (67 'C). lloil
for 90 ninul$s. edding hops wlth
60 and 15 mtnutos loft b the boil.
Fermont at thc lower end ol your
y€astl range. l)espite l|"3 simpllcity,
lhis .ecip€ ollors wondortul the
malt complexity. Aftor fe.mcnia-
tion. racl it off aDd collar for eboui

o** o'-n'. r"1113g1f
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P6nny Pickart is the craft-
brewing salos manaser ror Briess

ta1.r,iti. ha nain dillircnre bfhlcer)
- \i,!xrn nDd \lIni.h nrilr\ i\li 

rl|ar \lcnm rtralt can b. nscd
; as I base |rrlt buL Nluni.h.

Inr llrf rDosr pnl1. cani
\n,nra nrtrlL has !11 lh. .hcmi.aL

Duko np oi r hasr' lirll. l1s di{srlli.
puwrr. rlo aDrornt ol .nz\maln srarclr
frtr$eNiu! poLc!lial, ir aboui 120 1.10.

Ilwo-ro$ palf nrrl1. IJ\ fompnriyD. is
fa!.d at 110-lil{l and l,-ro$ t)rle mall
rales 130 150) Th. phx rmahsc
(the cnl\n*s Lrsed r(r brcak {losD rh.
srar.h.rr inro qrgarsl f\els rrpasurr
]rotwcoll .10 45 (rsoiu! pal. mrlr i{
.l:l+si si\'itr! is 42 .16r.

Nlunich. br ()nlrn\r, l,as fi!f l,^\,rr

cn/rnrf l,\'els l)(rausc oflhc addili,,,!-
al h.al us.d during the nrahing
pr(rrss Il \luDich nrnlr gers ir)ond
lhc ll)'l lelrl, il d,)c$r'L lLr!,,.Douglr
c!z)rrc! to s.rrc as a bas. r'rrll. l{,u
qrarr llnding diastari. po$.r rrounrl
thf.rt-i5 L{'!,'l rrd ur ulplu nnrlts.
lc\rl r.ouDd 20:ji lighlef \luliclr
malr , i , l,e uscd to u gfcarfr D.rcenr-
agc b.ciuse thrR s r,n|ugh diuslati.
pu$er tu .onrpfnsnr. lhr l{\\ ban,
trrall. l)afk \{uuich. ho$c!.r. i\ so lim-
i1.d in dirslrri( pr^!cr rs to fflfgat. i1

io t|' ralcgof\ ol a spr.inlrr rrlr.
\\litsn il (rxncs to thc lla\or diiler-

.DC. hdwecf \iirnrr trnd \lulicb.
rcDerrDc'. th l \icnna is {$rr'r an(l
rras r nlild nralrnrcss Color r\..ages
b.n\fen iJ-4 "l.. Jlren s ale, { sligbt
grairrinuss $ t comfs rhroug| 1,, ll,e
b.,l,r \l!di(:l' rD L is fich. maltt: bis-
c!il-Lil,e and intfns,, (lr)ll)r furges
bcn1..n 8 2i'l

li,r Bfnrss. YicrDa Dalts and
\luni.h raled l1.r'm lo-20'l. rl, nrade
lionr sr\ ro$ lnalts &rnland.r \lnnirh

tujd .\fomaii. - a \lutri.lL nrrh thal
.o rfihul(s iDlcrlsc nralt lh\of rnd

r$o rn\. and t[.\ a]s'l
lra!e rlrouglL dirslatn, pNrcr {nrl alplra
amallse to sef\r' ar br:. malts .\s lor
the dillcrcnc. bcfirepn t\r,!r\\ and
si\-rD! nralts. Munich six-yow nalrs
haro a more [rai ] .harsrtr'f \lrilo
t\\D fu* Ilutli.h nalts are snrn,Lhcf

llc.c ar. some {riidelirifs. Lr.
l0 30e, \:ic ru drah $ilh l'ilsn,tr be{r'
ro rdd.00r rnd r'{lt\ flavor t,se
60 90'lo Ucnna malr ltr lighr,(olor.d
an,hef b*js, togelh.r nilh .nranrcl
tnall. ise t0-n0o4 \'ipDna nraLt lbf
rDcdiun cobf.d anrh.r befr. alung

l:.r srandard \lunir | (10 'Ll, us.
l0 30r, ol ll|f grisr ilr dark hepr5 ai,l
bofkc, 5-15% l,f a rrltr fs rDd NlAfzcns.
3 7!r, Ior prle bccf( and (lanadidn
lagds. aDd 2 ;"'iI lu$ gralirr hress.

'Ih,l prtrlLrfli,)r nrfthodsof Municb
and Ucma malts nr. simihf. errept
l1'ar \luniitr nralL is kiLred longcr r

A billion dollar phsrmaceutical companv uscs
'l hcir formcr matcrial $as stairless steel!

our fermentalion l{nks lor blood plasma scparation.
\eed wc sav more ahout our plastic or bacteria?

Iernrcnters
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Why MiniBrew?
Pdnrary & Secondary All Tn One
No Morc llard to Clcan C arbo_v-'s

No Siphons Move Dead Yeast Nol
Thc tsccr
Closed S),stem Reduces [xposure
To Bactcfia
Extract or Crain Fennclt Likc a Pr.ol

MiniMash Lauter Tun

Uscs up to 35 pds ofgrain.
|lat false bottom will ot
lloar or leak. Si€lht glass &
RIMs lhrcrds. l)csigned
for mashing and laurcring.

5 sizes - 2 ljmnds
6.5 gal lo I barrcl
Affordablo Conical
---- MiniBrcR ,,-

Call 909 676-2337 or c-Irlai1 .jolul(rtm in ibreu.cont or u u rv.minibrcw.com jbr a ti.cc cataloq

!r\ hrc ?00J rr\r\,, ror\



Batch Sparging
Limits to aerating with oxygen and hot lager starts

Lhe bed. (lloudy worr is primarily
knoM lor high lipid lovcls aud can

contain highor 1elcls ol lannins,
allhough high lsnnin levels are t}?lcal-
ly associated wllh low-gravil]. high-pH
las! runings {"gl3llwassef" in
Gonuan). Mosl comnarcial brewers
who batch spargc add thc ncxt batchof
watcr. underkn their bed rnd ret:irN_
lste lhe wort for a few mi.ules (_vor'

lauf ) ailer 6ach drain cyclc. Thc main
gonls of rl1is melhod uro 1o improvo
worl clarily snd Lo lift the grain bcd otl
of the false botbm to impro\c run-ott
ratcs betwccD cyclcs.

On€ 0t Lhe .easons thal brdw{rs
usc batch spargingis lbr an incrcasc in

licld ard i! looks like lhis ne(hod h&s

si,{nilicanlly inrresscd lho yit ld olyoDr
sysicm. lhero is no maSic bchind ihc
jncreGe in yicld it you thit,k rbout

whol happens $hen you

drain the grain bed.

Cravily drai'N much
0l the f.ec liquid uD

ialnod in tho littlc grain

bits whc lho bed runs dfy.

Tl s cxln(x-rnt liquid (x,l-

lecr^s on the bottom of your
laulcr tm and runs into your

keltle. Aud the seG

ond addition of

oxiract from tbe $ain,
Tlis is dillcrent tllln

ooDlrnuous sparglrg

tation is fourd on lhe outside ol lhc
grsin bil. l)irusion is the t€rm uscd lo
describe thc molament ol moteculos

liom on arca of high cono(xrlralion k'
srr droa oflow ( rentration. Ihiscon-
,:cpl is ubiqultdrs in biolog-y, chemisry
and physics. Thc ratc 0f diffusion
slLtr(ies a tiDe la(tor 10 this migratlon

Thc conccnration grldietrt of
ertocl couplcd silh lhc rale otrlit-
fusnrn - l$ real pra(rli(ral imllim-
ti(,ns on boih .ontinuous and batlt
spargi g. DilTusion rrtcs slow down
whe resislan(e is inlroduced. ltig
pilccs of graln sill r0l.asc thcit
cxtracl slowcr than small pieccs oI
grtri'r and this cxplains whl firel!'
mlllcd malt typicAUy has bntlor crlraci
clliciencies than coa$c)y millcd all

Tlxs conccpl dls0 explains why
vcry fast wort (dledi0n rates can

rcdnco cxbact yicl.l - thc spargc

wuter zips through the bcd fasler lhur
thp ext.act r:an ixtmptetely diftxse imo
thc liquid. And i1 cxplains whr balch
spolgirg produc(|s d bellsr yield - lhe
lqu s.ound lhe grain is drained and

replaced with warcr and lhc goodies

irsidc thc grain arc drivon by drr!

in{rcdse in (xtrruttrali,n' Sradient.
ll your bcor tastcs linc, looks linc

aDd srnclls tine coupled with on
inrrressc in cxlfs(l yield, I say go ft)r il.
.^ndrow! By thc say, most commcroral

brotredes sro cquipp{rd wilh lauLcf

luns runninS 3 rontinuol,s sparge.

Can You ov€rdo the 02?
How long would I havs to aarato

wlth orygen In od€r io Incur negatlve

effects on my yeast? | hava read sevsr_

al srticl€s that skirt iho i3su6, but mo3t
cov6. comm.rclal brewlng and dont
glv. homobr€w€rs an ldea ol how
much isioo much. I have resd the rac"
omme.ded length of timo to aer.te,
but not the maxihum timeE.

Pcrrlt Launius
Jacksott, MississiPPi

"Help Me,
Mr.Wizard"

I hav€ started to drain mY mash

tun complotely b€tote sparging to my

desired volume. So fan I havo nol
experienc.d a stuck mash and have

increased my efficiency from 70 to 75

p€rEent. B€siclss tho inct€as€d nth of
lautering pmblsms, aro thsr€ any other
problems that I am likely to encounter,
3uch as Increas6d tannin behg
l.ached lrom the sraln?

Andreu Stcua4
Morcno Va cs, Cdlifamia

hcre ffe rcallr_ lwo conuroD
nrelhods ,,f sptrrgingi ix)n-

tlnrous sparging and

batch speging. The

urethod you havc swikihed
l0 is balrtr sparging. lhe
mosl signilicart Problcm
that I an sware of wilh
rhis nretlod is the poten-

rial for slow$ wort col_

loction rrtLr)s aflcr the

l16t spargc. 'lhe rea$on

lbr a dcclinc in wort llow
rotc is thc prcscrrcc 0loxy-
gdr - when the bed is

exposed lo air. Proteins
bcgin to crosslink and
elle.lively increasc in
size. M (:h ofthe tannlsh
or grar_ "tcig_ or

be(:ausc, with (!ntiDuous

sparglng, th. onl) physical
phcnome or dri\ing thc
exlracl out ollhe grain bits

is ihc dillbrcnco iD conccn

tration bclwocn the liquid
uound lhe grsirr a.d dre liq-

"dough scco in a lnutcr
bod is crosslinked protciDs.

'lhe o1he. problcm that
accompany

Ncthod is cl0ud) worl lbf
lowing cri:h drain .y'te 0l

Wilhln the grain bits arc con_

centration gradicnts. {hcrc thc
highcsl (uncenl.stiin'rl cxtftrt:|
is ftmnd in the .enter of rh.
$ain bit and thc lowcst conccn-

lliF\L Yor i O1\\ Ila! rr .2oo3
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ol 16 oz.

EZ.C+
Cdlqd_q. Arbe-16

Cd'ddd
t403)282-5912

Far ({03)22rFlI36
!r!rr.c:(+ner

& 32 oz.
Jli^-+^^

conlatnerg

in three
populal- ,/.
colgrs L.0.Cdrtro Co.

Kcnl. OH 442+0
(3101678-??3
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Thc rrphnrrnrtr ntr Lhis thoDonlc
ri)nr i\ rchrh.Lt sinpi. nl()l!,1 i\
n.1 !fodxc,\l liun glr.,Nr $hfn iea!t
nr' ronsuiring gl!.oq. r. !\nth.sirf
llrf l)u lding hL..[! tbr rt.$ ]crsl. tr,lL.
N,)fr a.f{ti,n also bu\ r rlranrrric
inllu.!cc or l,,r{ nr|,r lltrmarinr dur
iDg ler,rfnrrrion b.(!us. i1 u1li,,1s

r'qql nr.lnh,rlisDi. Fo. o\antplp, i1 $ort
.1\gcD is lin,il( d Lll,n psl, r trodrr'riotr
jrri.uses afd. in nrrn. lrc lrodu.lnD
,,1 hlr1 a(ids sithiD tl)r rpasl ,!,ll is

lirnitrd. Lik! *irts, tallr r.i.l trodo.lior
ir! r.r\es \!irh $on o\tgcr le\cl and
PsirI prodrclntr dccf cusc!.

Ioasr pr'opdgaliuI is ferlh lhc
phrf in fl)rrhe.fial brr$crica $'h.r'
o\rr-aeratid) has L(f" ( \rniir.(1.
\\'hl? Br!rrusr \eacl tf,)fagators .rrr
ts(tril)tPd $irh s!trfging de\ ir:es

d.sjgr.d to d.li\.r a l(n ul air lo Lhe

pn,pagafixr d inoea{ .Pll Srtrlrh
Alrr'f nll. lhf g.al .l ptupagati(rr i!
gro$ing )fr!t rnd n.t ui{Niug b,!1
Both prncli.rl lf$\"f5 rrrd I'rr$inS
s.iIIrist\ Ia\ r' ,,bsilpd 

' 
hnr lcatl .D

bf .hmag.d rlh.rn cx.rssi!e unr)uuLs

ol o(tg.D rr, d.Lncrd 'lurl,,g r,f,'l)a_
grtnD.'lhe r, fnr rsrrl lr) describ. lhis
\rf.ss js o\i.lariv. duD[9.' \\liilc
ort*cn is rcqoi|cd lof r Nidc rrrr\ of
bn! |l.!'ifil h]riIli'r's. il is also r.lrtL'ti
r,, .. lular agitrg l hc Ii.. radi.ll dre

of! s!ggcsls lliut cdlulnf agins rcsulLs

In,ri daru!, rausts,l l)\ fpatti!p,)\:
gfr spcfie\ li,^\n a\ "lfee r.di.ris

!,Lrnds lik. i fu.k uk bard
\, roniqo, \lrrtir 0l o\lirrrl

B.orl.s Lri\{ fsil\ t'fr'\.nltsd a tosl.r
,r Llre i L)()lr l.urnt.an Dfcsing
( rntffss (lrll(l) in Cann.s r!dLl{l lli{l
O\kl:rrn. Sl|r'ss Respors{ of Ale rrd
I rgrr 'li rsl \ rnirrs lhis P.\lof

5huscd slrlir)nrrl fhrsf I.ast lthc

r,lirse afifr th. iucrc{!,ir \ersl rl,,nsi-

lir tu bf lr\\ sPn\iri\r, nr o\idrti!c
slf.\r lhnn ..lls gtr riIg dufilg the
r'\|on.n1irl gfr$llt
lirfthcrnlorr,. tIe rf!rri\e allh.t{ ol
or.idaLi\ e \ln {c sh.$ ut in subsfqurnt
i frnenralions lbnL osf \rasr .tr't)lPd
tioD a stfessrd r'r\ iiirrirfnr

.\t Lhc srnP I ll( nffting. (:hfis

ln{llon linnr tlass gr\f r Lalk fall{rl t

\,,!el s\sl, nr thr I'ropagalion oj
lJffrring )irsl " This ,r.tl,ltrl 

"scso\rgeD ifi{rln'n int. rhc propagrr!r-
Inrr rhe n\\f, D Uo$ is feguht{l rsing
r mass 1l(^1 x! Lr! rrirl 'xtgen D.a-
suffn!rnr s rrrir rhr lrfopagalr! to
,riinrain r L,\cl ol o\rgfrr noL f\.eed'
ing 0 i ppnr Ilrc Dr,rtrrgalof is also

sllglrLl\' pfcss!filfrl sith rilrogNr to

rrirritrri/r' inrnring l h. purpofx{l
rd\intag. ol rlLis !x rllrl i\ rl,nr Icasl

Tｈｅ
‐ｓ

Do it yourself qnd know for sure.

lnexpensive
to own ond
home woter

unit, legol
use for

purificotion ond
essenliol
oil exlrqclion.
lllegol for
use with olcohol

For o deoler neor you go to:
www.stil Ispirils.com/uso. htm
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It's a Matter of Taste

∠
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TRY OUR PALE MALT EXTRACT
AFTER 25 YEARSIT'S

STILL THE LIGHTEST EXTRACT EVER SOLD!

SUPERIOR QtiヽLlTY MALT EXTRACTS
・●CUSTOM BLEND MALT EXTRACTSパ/AILABI E

California Conccntratc Co
18678 N HヽVY 99 ACANIPO,CA 95220
(209)334-9112 ph,(209)334-131l fax

Visit u、 (,nlint att

WWW●
`hftiniaconccntrule COn,

(,aleonetlヽ onc01,net

'' Htlp Ve,
Mr. Wizard"

is xol crposed to oxidatile slfuss dur
in8 lhe sensiliv,) growlh phasn ol tbeir
lilc cyclc.

This is clearll a topic sith,,Lrl 
^n

cxacl anslter as rcscarch is ongoing. In

fuoi. much oflha rosear.h is believed to
rplrre to sging io humans an{l olhcr
animals. I will (]os. with a lisl of fi(1s
nnd mr_ om opinnD.

Fact: Worr oxygen lercls Ycry
quickly drop nllcr the lag phns. ofter
mfnlation c (ls wh')n rcration or oxy-
gcnation is p.rlhrmed only (nnxj. This
is thc llpic&l method ofacranng $orL

Faci: \\'ori Iss an oxygcn conlent
ol about 8.5 ppm ivhen sstunrl.d rvith
rif (79% nil.rcgcn lnd 2l% oxygenJand
an oxygen onlent ,,f about 43 ppm

whon satuatcd ivith oxygen.
Factr 0.57 litus oI oxygon ar smn'

dard tcn'pr:r{turc nnd prrssurc wcighs
813 ng. Whon dissolved in 5 gsll(x6 or
'l8.8litcrs ofworl.lhis results in a {xnl
c.ntration ol 4:l ppnr- :\frer thc sdlura-
Lion point is reachcd. no mor'r ort8en
rrm bc dissoh'od iDlo wort. In othcr
wotus, il doesn l lrke long Lo saturate
wori with oxygcn lor ai. whcn &rsrion
is bcing pc ultl|cdj.

Fact Oxtgen (xDtcnr ir wort can-
nor bc known wilhoul ne$uring il
sinco rvort tcmpcratxrc. gas bubble
sirts and the conrad limc berwccn lhe
bubblc and wort all hdv{! s profound
(,llcct on g,s difiusion. small bubbles
dif'rse Dru,:h, rr)uch more quickly ihan
big bubbles. Smflllbobbles also arc lcss
buoyahl. rise slower througl the $or1
ard as such lavc a longer.onlad lime.
'lh8r's why ocraliod sroncs are
dosigned ro produ,:e lery lino bubblcs.

Fact: Tho major onrrrfns with
(ouurercial l,( wcrs and or.r-a.rafi'n

Automatic Mill
''ln.a frtkr nill availublc tt

Pncumalc
Capper S275
300“ tticyhi

St. Pats Conicals

CONVOLUTED Counter Flo* I I 05
fdren ud mosr emcicnt won chillf

'R€fracbrnctcr w/ ATC $55
.Moravian (Hanr) M.ll as low as $.38/lb
.5 gallon reconditio.ed Kcgs $65/3 $l I0/6
.Threaded Diffuser 

^nd 
ULPA-PLUS filtcr

72 patt catalog  800‐ 448‐4224  ww‐ stpats.com
S1298,9,27   S30 Mininum Od"   ε,,""でなル,フ
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ar. primaili ibcuscd oo ptupa8ati,nr

\!hcrc aggfrssi\e aef irridrlr\vgpnadon
caf frlrsc problens duf lo o{darilc

Opinion: lliis lr)pi(: has in.rediblc
dfprh and b..om.s c\ntDd\ corrlus-
ing il on. attcnrprs to crfrrr'r t rified
Thcor) ol Aeratn . lli.r, i{ no e\acl

llom.br.(itlg is a hobLl ul e\pl,'
ration. I tlirk the ider s r', ,,arn liom
r!hrl r)lhf$ hale don. ard oxplor.lhe
arl ol hR\dng ir a luD atr{l {rrearjre
mann.r. .\lorg tbe $a\. rl! o\peri
rnf'{ bfeNrr $ill .om. r'p $ith drcir
,tr\n sf..jal rcchniqucs aDd intcrprcm
tions 10 the |rcnnir{l([s Iuorbcr of
id(ias ll{,rling annrnd lh. brcsing
(aid liomehr\Ling) sorld.

I p.sorailr usc pun (i\!gen fttr a

o!f'ti r \aluralion shot lbr lcasr
pr)t'rgalion. I har. n,\cf ltad an\
probl.'rrs $itlt this tr'erl,nl. \\'hen n
cous r0 $orr aPrarnnr lbf Dukirg
beer, | |se ai. a.d satutltc with {ir.
.\gain, this $orks rr'll lirr roe and.
nr^t i,llp,nlarrl). tr,1 lPa{l

Kick-Starting a Lager
The diEctions siv6n byWhite Labs

tor pilchang lager yeast to worl are to
pltch itat 70-75 'F {21-24 'C) and allow
lhe wort to stay at this temperalure
untll lormentation has staried, then
move your lermentation vossd ro the
propeny controlled environment of
50-55 'F (10-13' C). ls this the same
method used by comm€rcisl brewers
or small microbrewers? How long
should you wait after seeing move-
ment in the air lock belore moving itto
cold storage to fermont? The lager
y6a3t I us6d is to be lermented al
50-55 'F 11G13' C). At whst poanl of
fermentation al high tomporalur€s will
mutation of the yeast take place, What
I am wonied about is the tlavor com-
ponents orthe yeast being change.l.

)nd/(u J.|',t,innr
Soalhiilrton. Ohio

I rheckod dli While l.ahs llebsitc
to chril\ lh.lr re(onrmendnlion. Thcl'
o \rggPsr this m.thod as thc e$iesl

sa:' ro .arrr oul lngu ft nrerrarions.
Tho sugite\r nro\ing rhe lnrn.nrarion
ro lhr cooler en!ironn)cdl nitlitr

I2 hrrrs oflccingacli\r lc )c t lion.
'Ih. idca hcre is thrr i.$l d,) ,r,r begin
prodLr:in! na\or .onrtorl1d\ untjl thcr
arc t'ixiv.\'lcrDrcDLiIg rnd c\en thcn

cI. is u delat berwr,,r ).rsl afiiliiy
rn lhc f,,r(:entrarion .l llalor conr

torrnds. such as .s( N {liuit\ uonasl,
higb.r altohols (spi(\. $in.-like arn-
Drasr and sultur.nnlfoonds lburnl
nrrr.n 

^nd 
rorlrn cgg af0Drr!r.

F.nrcnlnrg hgcf \r{sr ar whrm

r, nipernrures i\ not 
^ 

major carcc ol

ieai mu6.ion. but it \ill rcsulr ir u

bccf rlith r \.ry dilfen,rl aromn.
Arin'rtr St.am is a lagor boff icr-
m0ntod at warnr0r Lcmpefrlurcsj
utuund 65 '| (18 '( ), {nri is much
nrtrr liuit! and al.-lil{c than hgcrs
l.rn!'ntcd al cool.r leupcrarures-

lennot sponk li,f allrommercial
hrc$ers lre(ause I am a \\iz&d. Dol u

mind roadcrl Howovu, I do kn{tr! thd

Strike Real Gold at the end of the Rainbow!

Make Your own Spirits and Liqueurs From Scratch*

Sll Sp lts p「 oouCts ean bθ  used w iloJlthe,8od to di・ 11 8t home

Holne dist lま on ol alooholis■ ol oui「 ent y loOal 〕lhe U S

For a dealer near you go to:
wwwstillspilits,comlusa.htm
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