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'fhe authors NIo lrade rhis issuc Iuppen.

\ta il
Prinelibs. pullcd $hcat snd a bit ofpra'se

Iklrn0hrr!ll'\ li0rl
.\ brc*cr in llritain and Ll)(l 

"i)fd 
on BURP.

-lips Iront lhe l)0:t
lossons thc) l, nmed in thcir [onrpb.erling da]-s.

l{i)lp \t(', \i'. \Vizardl
Nlrshing in tlc rain ar)d naits ir the beer
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Uarp'n,n l|l\ aud Sldv t:lk OltDeat St,,ul.
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ffi r,.*TBREW uNrvERSrry

llonl('brc!\ | {) l: t}rosnrga brown ata Fith
mul( c\fact. Ho$ t0 .loan. sanitizo, prepare a
no-Ioil $,'rr, acrarc, pfoof and p ch dr} ).casl,
n'|.mcnt a bal(h and holtlo lour be{r. I'hrs: basic
cquipment and a Xuiile L0 bactcria.

Ilorrlcbl'e\l 20li BreNing a \t'osr ( i,rst palc
alc wi(h spe.ialty graiN. rkrw to stccp grains_
bdil potlcl hops, nrake a srarlcr frnr tiqnid yeasr
u d (xrnducl a secr'rxlary tcrncnrriti0 . l,lxs:
cxlra (ndil for llrc$irrg Langurg. l0tl
I I olrrc br'.'\\ :l0l : Usnrg a paraial ,ntrsb wirh
lrrahs to supplomenr a malt-er(racr porrer
II(^! 10 do a pa ol nrssh, boil tho fu wort, usc
a rrort {:lriller and prime a IuI five-gallo brrtt.
Phrs: a quick Suidp t0 gfain col(tr..

il{rrtijrc\r' 40i: Bre$ing a s.olaish {te
wi(t aD au-grai[ single-inltsion rssh. troR
10 nlasl Xrains, rccirculale thc rvort lnd sparge

llottlrrblc\\' 50 1 : Br6ving a Ccrnxln heltes
lagcr with an sll-glain srcp nash. liaisiDg rhe
nrash rompcraturc, undfstandir8 en4m.s and
thc iodinc res1. Plns: whafs going or ir the
trrash aDd thc pft,rainr.osl debrre.

(.hc* ott this Dtqtth s
-t'rojPcts" colunn and
l?am hou tt mnk? qn old,
tirccl "(iornlt kctt look



Contrirutors

ftrnnirg conlmunitt ol Nrr l.ciPzig

Tru. 1() iLs GcrrDan h.rila{c, 
'1's 

a

serious bceririnknrg to$n. com-

pl.te $ilh ic o$n aDnual \crsion of
Uunkh s ()klobcrtisl c.l.braIi(trr'

Stcvn h{s Lteen I homcbrewef
sillm 1989. $hen |e w.rs givcn a

copy r'l Charli. I'ap./i{ns 'Thc
Complotp .,i,t ol Honr.br.\ring' tor

tlR \li\l "nliPLlC^11)ll"

columnisl, Slc\. Badcr.
gP$ up in rur{l North
l)^kIta irr rhc rvheat-

TE|E f \IIKI:5 IS TT]Ii

o$ ner ud lcld inslrLrclor
ltt ihe Anrfn ar Brcrver's

Cuikl. a resp.rtrid br.rv-

HRIS COLI]\ diil quadn'
ple dulJ" dris monih b)
\rriting li'ur of the llve

cxccllcnr arlirlcs tha.

Chrishas llc slrfted tcachinx
h(trnetrr{x\nrg classr\ iD 1990 nnd

has tanght seleral hL'Ddred scs'

sions in rh. lasr 11 lrrls
Irr 1992, St.ve i)pcncd his owt

hom+bre$ shop. Ilader Beo and

\\'inc- in vanri'u\or. Ufushntgldr'
Si||N thcn, he h3s dcveloped a

rhi(lk file of "clon. re.iPcs lor
Pacillc Northwest bccrs llell uso

thjs cxpcricn(e l0 irclP readers
_rcplicalc" thcir falorilc beers llis
lirsl.olum apperrs on Page 17

ing s.hirrl in $bodland. liallt(tnia.
A bonaiidc s(iencc gu).- sl' !e
gradutrt(:d itr 19it2 fr,!n Ilcriol'
\\hlt I niversil) in S.otlAnd s'lh a

degrcc in bresing s.nitcc. II. spent

selcmi loars ac a Pro rrrowcr rn

England, produciDg .ast{o di
lio cd b.cr lle mo\ed 1o llarr_land

in 1988 and co founderl thc Brirish

BroRing (:0nrpant b.lbr. hcading

wesr ro (;aliftrr.ia to laonch tl*'
Ituo roldl Brcwerr_ irr 1992

51e!c is a regulsr speakor al

Instltute f'tr Brcwing Sltrdies con_

fi,ronccs and a judso tor the Grea(

Anrcrican Bcor ljcsli!d. He s also t
lloqu,lnl (rrlfibulor 1,, ldriors
Lfcsing lubln alioDs. Ilc lircs ncrr
Sirra rcnto $irh his \ritc Clllislinc
lhrir l\\okids. Sophic and Gcorgc a

bordcr coui. n{orcd ltebus and

wilh thc hclP ol slcve rrPrj
fbur Oun is itrrodrt.ing a 

'rc!vdrpa mcnl called "llomebre$
s.i,nxe. It deb ls this monlh on

prgc 51 a d tocklcs the ioPit ot
,)rz)m.s in the nrllsh.

tlc &eamod ul) the HomcbrA!
L package moofts ago, lJul lhc id6a

didD'lrcally (r'|nt! togclher unttL $c

call)d Cluis. a srieDce editor lirf
Iloll. tlinehart nnd $ins(on in

,\uslin.l-c\as. lle hetPcd us de\.loP
onf 'liurirulum, skelchcd oot Lhe

sllck Lexlbook s1yl. layout and

ron eranked ou! 12,(XX) words of

ir)fo nation'packed lcxt!
\ bi{rlogl and .henis(rr majrtf

liom Augustana (bllegc, Chrls

otucd his mast,)r's dc$ee i ntolc_

(:ulur .volutii)r und PoPulslorr
genelns tfon ll(rslon Univorsitv.

Chrh als,, Nrilcs tho leclxiquos
c{,lumn in elert issuc of /JYo. a

coNprise oor spetial ll.ilrebro\
U- prrckagc- {hi(l' b',girrs on pag'r

2:1. WriLtcD and dcsignorl tr) rcscm-

blc a rypi,ral loxtbook. lh)fcssoa
(loibys ltonebrpw U ctrri(1rlu'n
teafles homcbre$nrs tr 

':ompre-
honsilp s.l 0f bre\ling skills, from
{hc simPlesl no boil .\1ra.t beer to

a sirglo-intusion rll grain maslr'

l(hf sludy cr'lminalfs {ith a

gradrarp-lelel class .n stet nlash-

ing and 0ermai hcll.s laughl b\

our turluical edn,,r, AlIloD I e\is I

stsp,r' r2.nl Bt 1\ r\':



IrrrnooucrNc rm Mosr Exq,usnr Bnnn Clun n rm Woru,n

Monthlg Gourmet Selections

An invitation to join lVlchael Jackson's newest club. lt is Iimited to 5,000 members

and expecled t0 reach capacity before the lirst bottle is delivered lhis summer,

Membcrs of the Gftat Becrs of Belgium receivc:

. 12 bottles per nr)rrih ofa Belgian beer. ncver before avaiiable in the U.S.
produced bv sonrc of the s'orld's nost oLrrstanding bre$'eriesi sclected b!
\lichael Jacks{J and including his tasliflg n0tes and recipes.

. ,,\ll auiogiitphed copl'ofthc erv€sr edition of MichaclJackson's c/rrtlJroxrl
/jdrfu,,? tobe released this summcr

. A sLrbscripdon to 3rrl PasJi/r? rv.r.4.r:i'tc. publishcd in Belgir.lm quarterl] and
the 0nly magazine in the $'0r1d dedicated cxchrsiv0l_v io iine Belgian beers.

. Satislaction Guaranteed. You \\'ill ne\"r Irar for a beer \,ou don't like.

Coll now ot 888-38O-BEER
for more informotion or visil our website ot www.reolbeer.<om

haCI,ack50■ /S
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CIRCLE 27 0N READER SERVICE CARD
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Dear Di whitc'
I'm a great rdmirc. {)f vour
prod cts, haviltl crPericnccd
mlrkcd improvcmcnts sin.e
switclilg to yo!'r strdos.

I'm plan ng on brc$ing a
HcicrvcizeD using vour WLP
3o0 srriin. Somc lblks s]-v ihar
fcrmcnting trcloiv 65"F will
incrcasc estcr5 ovcr phcnolsi
orhcn sa! phenols orcr cstcrs.
Given thc I(,w atrrbicnr
remPcrturc tr my oascmcnt'
rhis is an ihporiint issuc in tnY
brewing. An]' c(nnmenrs?
Manv thank,

Phil Ullich
Denr l'hil
'l hanks for wriring. Over
70"1 $tll rcsult in r highcr
lcvcl of esters, banina cstcr
being most p.i'nitrenr. In
su$mir,!, rhe lo$'cr thc
tcmpc.aturc, thc morc Pbcnol
(clore likc) fl.v('r, dre ligher
rhc tcmpcratur€, rnc morc
banana. Good hrck.

Chrit wh;a' Ph,D,
Own€r, Whitc Labs

Email your qucsuons to us at
ff kdrwhite@whitelabs.com, If
your question is selected for
our next ad, wc'll ssrd You a
free White I-abs "Brewe/s" hat.

888-5YEAST5
WWヽ
'Whitelabs com
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Wizafdly Advice
I would lik€ 1o add sonrcrhing 1()

Mr. Wizardk responsc ro John ttusredh
quoslion h the Moy issue (rogarding
.arbonaring just s tew boules). Thc
Wizard suggosted somc crcoltenr ways
k, work wilh small omounls ol pfiming
su8ar, buL llusred might also (r)nsider
giving Prlnc'lbbs a try. these are
smau, prctnadc com suga. tablots. Thc
nrmpany senl me efroe saorplo a whito
back, and I found thrce tabte({ pe. 12-
ounce botrlo ro work salislacroritr tbr
nry lastes. While I fi)und them to be 1(x)

t.dlousto usc when lllling 50 or so bot-
tlcs. they mighr bc jusl rhe lhing whon
bolLling a six-pack.

Mike Lcc
Susan.] i I le. Calilornia

lhc wzaKl respon !: 'Thc hard"st
part about bottle tonditioning bee. bV
a.lding p ning sugat Lo onc boute at a
timc is u'(ighinC oLt thc suga.
Hm.Tdbs dre d good ua! to make this
ledious process more ndnageLble
uihen needcd. rhan/c.slo. the ad\i..e!"

Puffed Wheat
I havc a rccipe tha( calls fitr lorri

fied wheat and am having a hard tim.
tinding it. I havc scon rwo diflbrcni
dcscriptionsi it's lil{! oslm€al or ia! likc
pufTcd whaAt. ls thare anlhing nora
common rhat I can substiturc to givc
uxi smc elTe{l or should I ordcr somr!
by mail? Ihc recipe Iwanl kr bre{,js
an linglish Croam Stout from iho Slylc
Crl3ndt" (Feh.Larlt 2 0o 1 ).

Dalid cates
vctuna, Dndsh Colunbicl

lbnilic.l Dheot is madc hs heatinu
unmalted ulhest at htgh tempamtures
uilh dr! hcat so thal it'pops." This is
similaf to hot-air popcon ercepr, itl
thc mse of whcat. thc moisturp n,nten,
is bloer than popphg corn ancl the
wheat does not -etplode" Ukc poppino
con. Tmilied uheat has a nuLtltlauor
and tcnd: tprnentdblc* and l'(lm-
posiritte pfot?ins to becx Rau hnmatt_
ed) wheat can be ddded to tl c nash

instcad of tunfed wheat. the ontV
najot dilletences hetuccn the Luo src
that rdu uheot is ho..lcr to mill than
tonifrcd uheat and !h? rau urheat
Iacks the nuuines inpa ed [rom the
tomli?.dti@ pro.ess.

Big Brother BYO
I have only been brcwins i,r sbour

six monts but I havc su.cossfully
browcd five bolches. tsach was grear,
bul ono w&s excepti{ al. lr w&s a
German whear beer kir thal I modified
aDd irnprovod. My trcxt batch of brew
is gonr8 to be dn hisl amb€r ule. Atl
my balches havc boon pa.tial mash
end I would have madc a lot of mis
lakcs if you guys we.en r tooking over
my shouldar I rcad many books on
homobrcwin8 bur your nagazino has
been my biggesr sounre ol infornhtion
and enjo!4nonr. I owo my su.cess ro
you!Thanks, AYO.

pa I Kinzie
Arlnnta, Mi.higan

Caramel Ouestions
llow do lger s p.onounced

cara cl flavor h my bner? I rnadc
some r:trramel dnd addcd it 10 rhe worr
before the boll. In a socond batch, I

addcd it aftcl lhc fcrmontalionwos frn
ishod bu1 lllc f]Avor still djsappesred.
Do you know whero t coutd find a
caramol extrocl? The caraDcl syrups
sold ir grocer! sbres ue mostlt sugar

Me* yehle

Ashland, )\'lisstwi

IJ Vou rc pouing icc.cream sundae
nacc into gou. kettlc, don'L! Though
cartnel sau.z lastes grcaL it dtntains
adiJicial ingrcdients that can impede
Iemmhnon. Inskad, to achieoe a
pronoLnced ruranet flr1uo. in loal
beer use up to one pound oItltstat
,nalt (80" to 120" Lotibon(L in each
lioe-so on batch. k,u coul(t otso
renuhc tuo .ups oI gtrut utort,
.namalize it doun to sk ounces. sttirl
d littlc morc hot uort in the souccpan
an.l pout ir bat:k i to thc hrcnp\L

Black Beauty
I just wantcd to say that I br.wed

the Black Butle Portcr clone rccipe
(MarA 2001) a.t\l ir tvrtrcd our groat. I
think that il is oven bctier than the
oriSinal. Tha s for thc rccipol

Jp.lJ He.tz
clen litlw I inois

Counter-Pt€ssure Filler
ln ahc MAy 

'ssue 
of AyO. 'thom

Camell'.s "P.ojcct-s" colun r describcs
how ti' build d.n arordable counrer-
pr€ssuro botrle Iillcr I1 was an oxcol,
leDl arlicle wift casy-ro-Iollow instruc
tions. I h&ve acquired nn,sl of tho basic
matuials needcd and I am wondcrtng
rboul tr piece lhat seens ro bc missiltr{.
In the instructi0ns, Srep 4 reads: _'fo

lill thc boltlos, fnplaco your rogr|lar
8&s-in kc8 co ecrior wirh a comnron
ti.e r:huck.- Docsn l the 8as line noed
to go to the kcg too? Should it havc a T
or ball wlv€ in$tctrd?

Also, I undersiand that rhe gas
rcleascd tion a prossuizcd bot.te will
cause r dccfeasc in prcssure h thc
bottle, beouse rhc liquid trom tho k€g,
which is ot a highcr prcssurc, will trav-
cl 10 Lhc bo(le h sn allcrnpr ro equiti-
b.are the ppssures. wfit the inttial
prcssurc in thc kcg bc high cnough to

bottle rhc wholo rhlng? tf rhc plossuro
changcs in the tcg as botlcs are li ed,
wotr'1 you cnd up with dilTcrent (xr-

wUliam Duntop
Brdndllt'rd, onturio

'lhon .ctli?s: 'Ahd question, Wittiam.
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MatL
Th. 1nlrcctian at tu (:t)2 g(rPttljr
htr ltilth-ptcrsrrp tonk) rt.rnatt!/ llocs

Jioil thc trgtlkttot to a.litti a driigr.(l
b attat h to thr kelJ nhPtherlin !o(k
or htll.la(k - so iI .(n snPPltt tuPPro

priat( prcssurr b Lht kro. It ts th(t
'gns-ir'fttinq I n k.lptinllb lnI 4.P

thc k.!t-skle !4s Jittittl uith ( hxtl)

.fittin! tirc du|k. At wL u t'.llttt4lt ot

thc rli1 si(lt t,IlhP nqukttor t11) hnrh

Ittnt!$ tit th.' l outlrts and s.t)(t(ttr

ht)sts to thp krtt s ljas nt an.l d hatbcd
titc .htt l Th(tt utlitlst thr l)rr$1tn t.
urr*)trhte Ietrls lbr c4 ,.nxtihn ot

ls.ftt ltour 0thPr ttrr:tit,t. th.tc
urr 1u\t lil.leH t ktnds.tl .ount.t Ptcs
sart ltttIlitllt. (rp ptsht s, th( rthtt
our sltstctu - usPs attlritLl lhcre
sharltl hc d slilht posttitr lr'rsttn nt

th. krtt to dssist th..lit.t bottfu, bul

lth4t (tlrallt!) tLe hrti tltsrllttr!?

pairt.lI thc hrttlt' is at tt l).tal kttrr
than ttu hononl t)l thc pi.kuP tud'D1
th. k.! Iln kau slbultl .ltuln hct\ttLst
r)l th. dilll n (p th hciltht. lrn bct attse
( }:e!t is .l.sed it iti4ht ba tt(.cssarll tt)

Nctp 3 u) I psi it tht kt:u ta usstst.

\ rr' rr I h pu"t r t. t I I tJ .lPn hn g u, t h a

r)rpsswi!\l tontantar oJ hot lthc k/{t).
thcthct it bt:cu"tt Ptussuti.ad tiQ (02

ot urs nntur lla I urlrnntrtl ll shnrll
intplu tttutn b?.nftt ol Ilrc tlillPr.n.c
h1 hcight lretuctr k1t antl botLl( Sa

kep a hit t[ to:ilttc prrssu4 it thP

kn nnd lcu rr tt.rr (1Prti.n.c Ihc
purpas.ls to lill t l\L blrrhs 7/'is is

ntt a substiLttr li Lonndll)rttlinu

How to Lager?
I \" n,tsn rlilli'r'nr i'1i{lc\ in /r}i.)

Nl',rr hrNing lag.r (lne r..omnr.rd_
r.l nrflhrtrl is nr ruo a lrnnnr! nirnrr\r
Lrlion rt ;0' lo 5i' firf ll!nl tr) si\
da\s. t{,1|s\pd h\ se.ond \ le.t'tsnra-
rior al4i'to 50' I aDd lagcrnig at lla"

t').10" F llr iN $f.ks. Th, othrr $d!
i\ ro do t)filrnr\ t,,rn rlalirnr al 'l; l:

li'r llnr'.lals. rai5c th. lfrrp.ranrrc
to J0' lr li,r i)uf n!)rc drr! coldutt
lrrtrxlrr\ lprmerlrlnrn rl io" Ij. rnll
rh.n lagof ai .10' F lor ibur rl.fks
\\hn'h is the |csl $a\:

II le "lhrtebrPu )osL

l/tssio, //i//s, 
^flrsns

Both mrthr.ls, tt utltlittor to nt(nll
othPrs t. lts.d blt l(!t?/ hr?rlr's
tr.r. is ro -r(5l or "cor d" Dt.thod

.llr all h1aft.s ual ltrtNts tinf; ard
ftppriertc uill nll.r' lJrr to rnk o

t..hni.tr. thaL u\r'ks Jbt tto a

Stainless Valve Search
llt hnu hu n(tq .luesnons

obalt u'herc to Jind th? stainl?ss-
steel tirc utbts uscd in ab Plsstic
nnri-kqs ltt\'t ) Dc&ml'cr 2000)
.\tainh,ss is dilliolt t.' fnd, Itut
''Paic(s author Cdnn(tt teports
thut chtutui-plutarl tic t'dbes ara
nrmon,'llixtli4g to rtrke Nt(
tnnti-k?qs, I nPnt b n nrP snoP

Il'hil. th.y h\tl no sldinLss-s&'cl
ratus. tht! rlitl hau high-qunlitll
AnnrPhtcd brdss tire caltt:t
lrnil llite ul an th? stuntbss -
ltou nillht be ablc to sl?.iat'order
thcnt but u'(ll .lcdtt?d chtont.
MIN:S ak( 4 grcat substilutc "

BREW SOMETHING FOR HER.…
DOYOU REALLYTHINK SH[WANTS A STOUP

NEXTTIMESHE ASKS YOU TO

1'■
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Mudbone Brown Ale
(5 gallons, .xtr6ct wtth gratns)
OG = 1.068 FG = |.018 lBUs = 50

tlere is a rccipe I recenlly
dcvised. I wantcd a brom. nutty
r1'r and tricd scrcral rccipcs. t
phycd $'ith Lhc granr bill md comt
up wilh whal my frhnds call ry
bcst ble{ yct. Thc roasrcd barley
edds a udquo rutly characrer, and
ihc ca.apils }olps give the br€w
grcat body and moulhlbcl.

Andg Coppock
t4sta, Catfoniu

Ingredlentr
I Lsp. gypsunr
5 lbs. John llull lighi
liquid malt cxfact

3 lbs. dark dficd mall
cxtract {l)Mli)

O.5O lb. Vidory mall (25'ltrvibond)
0.50Ib. .oasiod barloy

(300"+ Lovibond)
l).s0 lb- rerapils tnall
(1.5't vibond)

11.3 AAUS Magnm hops
(0.75 oz. of 15.1% dphu acid)

5.6 A,\Us (las{.ad€ hdps
(l oz. of5.6% alpha acid)

6.1 AAU KeDt coldings hops
(l oz. o16.1"/d alpha s(id)

t$'hite Labs n1POO5)
z/3 rup dr.n suga. o. l-1l.{ cup

DME lbr prining

St p by St6p
.^dd gypsLrm Io 2-1/2 ga.llons

walcr, bring to 155" I Slccp glains
ir) 2-rl2 sall(rrs 155'! wtrlcr for 25
minutes- Sparge with r/2 gat_ 155.
F water Add liquirl extraca and
DME. Add Magnum hops ar begin-
nins of boil. lloii 30 nrin. and add
(;as(:ade bops. Iloil20 min. tnd add
Kcnt coldings hops and lrish moss.
Cool worl ard top up wilh cool
wfltrer r0 5-112 gal. I,iLrfi yeasa sL
68" to 70' 1,. ferment 7 ro 10 days.
rack to s.condary for an addirional
5 ro 7 days, ,Bolltc with 2/:! cup corn
suj{rr or 1-rl4 cups DME.

breweFFrofile
A Yank Brgws in Britain . Marty cowarr, New Marker, Ensr.nd
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I arl! in nl\ hDmPbr\\i|l{
ady.Dlur.s. I \ras skctti.al of
slr)uls, pr).lfrs and bocks
all{.r lerr! aDd 5am. l$o a\irl
horn.brcsiDg Iiicnds. gai.
dr, r dopp(iUrock for nry llNL
srtrrtrlc "l h0rnfltrr*. lL *rs I
bil da.li. slrong aDd bop!) li,r
nr! trslo ba.k thcn. .\l osl
ii!. vears rrrl iil I0nre-
brcw.d bat(hcs lal.r. I

Frrircd thc \lurch issuc of
/rlT) and snt r||^\D rrr r\irrl
''lluild a (;f.nl Sntrrt '

'^llcr rcndi g thc r(iclc. I
d'! i(lfd log,, rl,^\n ru rln l,xnl
pub I lhc ttos. nnd (lrolvn) and

surplc r pirt of Cuirn.ss dr.rught
\\lrfn I tast{l ir. I t|0 ghl lir dr\scll
''\\hrdidn t ldo lhal \.ars ago? Sin.p
I hd bfoughl lle ,41(') issu. rljrh hc.
pub prlf{,,rs rnd I bfgrD.onvo.sing
rh'trir honrfhrpNing rnrl rlisrussi g (tit-
li rcnt adrl.s iD rhc nuga/in.. *tile
lxr!iDg r 11,$ rrtr{j slrnplcs, ol coufsc

lhis e\IPrien.. hrs op.nr!l ril
ft'5 to dnrl bcc.s and I plaD oD rr\ing
nrrtrr .erv s|r]ps. \rtr\ tIr L Lho blit)dcrs
hrrf bppn rlh,)rcd rnrt nr! lastc hrds
hl\. \.nrofod lo thc drfk side ol bper.
rlrtr.-s Do l(lli.g \hrfs Dc\r on 1hc
h')ix 1,ri\\ i'r{ liorizon

I {Nlrf\l llll qllll'ollr | \\t,\, \lifED
I hom.l'rn$ing in l,ri,r $hrlc | $r\
I s(urer'.d u, L,unru snm. iir, nds
I arrl | \rrnPrl lhts -r,urxr Br $ r-r r\
\on Ih.l I Lilc in lrlClald_ | a r sl,trlh
dc\cloping llrc English chafr.r ol lhe
,{0orl old B \v Crc$

Idosignts(l dld buill nl! hr)Dre

brcilcN rdfi to hflp oL an linglish
liipnd $Io hrpp.rs lo do slaidlcss
slcelryelding. I pi(.k{l Ip thrm fitt.ei-
grllon slairlctr n..l [.gs lrom I toir]
pub suppln r add .o!)\'.rted tllln to
krrrlcs. lllI I ft,und sonnr 1-rl, ilch
slainless,sr..l pjpc rt thp kr.al s{rat-
l_ud. lhc srslcnr is a dn!'licrcd
{ra\ir\-lc(l sel,ul). I usr 1\\o:l(J,(,00-
ll'l(: hurr.rs for lhe ho1 liquor trnk
{rxl th. nrnsh 1uD I upgrad.{l to I
170,000'll l lr hufn(! fir' Lho Loil kcLLle.

l m !er! lhrrnnalc lo hr\. tri{rxtc $tio
spcciaiizo in mcul libricalio.

Drcslug outdoofs iI lnglalld is a
.hllenxe. lhr\e 1,, \rtrr(ir 1ho $,,rthcr
hrerasls. prar lhc\'n rornr.t ald
plaD a $..k ahoad..\s tou crD n,c in
lhp pictur.i, /ol /i!lr. Lhe *(luhcf
ifu sr'l a $a\\ ror)!errte. lIeprnnenr
I harc on had rrcarh.r dars i{ nrain-
tnining lh. lafg.l r.nrp.ralnr. /sp?
"lk4r ML. ,\lt: lrizto tl' on pa.t( ll).

,\t(rta r|l his nni'k tuntpank\ sit h.front ul
his thr.? ti.r?d qrurittt-Jcd hontbrau.iltg sltstan

h] th. okl. rfti,1lt t!11!tlish u!'dthp,:

n".,' ,,"., an,-'rr-,,r0, E
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BURP in our nation's capital . washi"eio". o.c

SEPTEMBEB AAND 9
'lrvem Days {;eleb.ation,
Croton-on-Hudson.r*cwYork

A lwo-day becr-tasti g f{rstivel
hcld dt th€ Vsn (iortlanrlt Manor,
home of a 17tb ce uly b.ewing
famib', ar hour norlh of Ncw York
Cit!. The fisljv&l t€irtLrros crafl
beers from lhe lludson Valley as
wcll as food, music, ravom sotrgs
and dancing. Historica.l blewing
melhods will be d€mon€(ratsd.
tlours: noon to 6 PM. Call (80O)

656-7212.

SEPTEII'BEB 13 TO 16
Mount Angol 36th oktob€rf€st,
Mourt Argel. Orcgon

This Bav rian-style ft,lk testi-
vr olTers Bsvariar specldty food,
a lllergartsn, a Weing&rton and a
"Microgarfen' fcaturinS soEe ol
the Northwestl best mlcrob.ews
as well as four Feat bocls trom
Munich. Call (503) 845-6882 or go

lo waw.oklob0rl€sl.org.

SEPT€MBEF 22
7th ADnuol ftlifornia Brewers
Fo3tival, Sacmmenao, (bllfornis

Ollering over 1OO microbrews
fron brewodcs tboughout the
wcsl. There will also be live nusio
snd local food. I-ocalod al the
Cesa. Chavez Park on 9th and I
srrcers. call (80o) 754-2261 or go
to wwwcalbrewlesl.org.

SEPTEMBER 27 TO 29
Grertr Amcrlc&n Beer Festival.
D€uvcr, Colorado

'Ihe 20ih annual GABF will
fcature moro than 300 dcro_
braweries and 1,200 bcc! seld'
tions. Infonnslile cdu{:ational
boolhs, fo0d and mu$iti. Th€
annual CABF comp€tition runs in
conjuncrion wiur the festival The
festivd is h6ld ar ihe (:olorado
(;onv6ntion contor call (303) 447-
0816 or go to ww.beoflown.org.

tilll'(llroscrs thitcd lbr ncrl
Potoblcs) r\rs st{rled i'r
Sepli'mbe. 1981 bt a stnall

bul parri.ularh ovid group ot

rcgionrl \!cckcnd canpout
hcld c!.rt Augrstr and tho

Ittiltl' llralAle (i,mperi on antl

lrcslival. a cclcbrrrion ol tlc
.iors ol lirglish-st!1,! (iask- (tnr-

dilnrtcd dle. lirr lhis er.nl.
judgcs Irom around thc counlr!

iudgc 30 ro 35 kcss ul hon'e-
bmwe{l fssk al', sened on 18

a rhenti. English hand-pull

lJLllll's prid,l rnd joy is thA

Spirn ol ll.lgnrm Contircncc.
Ilcld c!cr] rso to lhfccterrs. il

lbcuses on B(tgiunr .nrl ltclgia -styl'!

lleprs and brAving practi.rs. lhc ton-
Icrcncc Icaturcs rcno\rrrod ctpcrts on

Bitgir beer trrrd brin\inF tui{hacl
.la{ksi)n was the speakor al thi! y0lr's
conl.ronce). tflslings of rarc Bclgian
bccrs rod 

^DoricaD-bn'.d 
Bel8inn-

sl,ile bcers, a lhlgian-style homehr.lv
comp.lilion nnd a tradirioDal Bclgian

lJtillP rcmlnrs breil ar all le!.|s.
liom.xrracl-only 1o rdvan.cd nll_

grai'r. Onc ol our ncmbi]|s ,i!en huilt
rn rddili{nr lo his houso jnsr to br.$
barrel-sized allgrain barchos. Scvcrrl
ol our mcnbOls halc buill beautitul
dl'gfa s!sturt)s lba1 ritdl sin. "l
tlx'rc ftiund in .ommercial craf. brc\!-
crios. Thcsc lblks ffc cotNlaDlll hurrF

blcd, though, hy on,, ot itrrr parlial'
mash breivers $ho roulinell rlins
lltitlP compclitioDs. I

Srct:i.tl tlnnks nt II'kPer lJilt
ttkucly Jor p,oridins this telt.

honrobrcwers. Wilh lhr) nddilioD ol
scleral energclit l,,rde.r, sn.h as l)an
Il.(inrbre,r - late sports cditor a1 lhc
\hshiwtou Post th(! tlub gfl,w
quirlklt inl,r one ol lhe premier hon'c'
bre$ o.ganizalions in thc rDuntrt.
BURP has about 300 nurb.rs, iNlud'
itrg n onrber ol (urt|l$ and manr_

solnon. lJUlll' mocts ontl y and cacl
mcclingfollows n lbcnrc. usurll) a pur'

tiflhf beer slylc or priress. Ihe tu'l_
irgs s1lrt wllh an edncAlional scssion

on thc st!lc and a commcrcial lastirtg.
rln:ll nro$c oo li, a (:innpelitr0n.

lllllll'hosts a numbcf ol annllirl

cvcr)ts. conlorcnccs lud fes(i!als,
inr:ludi g: lhc Spiril ol lree rt'+r
llomebre$ (irmpetilion. ono ol thr
l.rgcsr rcgional comPctilioDs n) fic
counlry; Thc Mid_Atlantni strrcs
Iknncb.esers (lampotrr lIlAsllOU ll. a

,loin thc llonl.ibreut Nalion!
.\end ltou, honu'brcurnt I stotics,

tips. r?tipes dnd rr.(nts to
.dit!,hlto tunt. Il uc publish llou tdl?

r'? lt scnd yol out &olnex:
lrm-sttJl? llr'0 bumpet sticker

o JPstit,c hcPrrasting

I IiN,loY (lRIlAIlN(i TIlli LArllil.S ft)r ilry new beors llmost as mn'h as I

llkA breBing (and drinklngi lbcm I kog and lbrcc'carbonatc aI of nry barchcs

and I \laDled a $a!.' to labcl dl kcgs as \Ycll as D!-' laps
I happr)rnrd tr{iross r pA{ikagr,,,f plaslit sleeves nresnl 1{r hol(i btsnn\s

rirtrlsan.ll)fessedthesilirrr,,serliro'lhetNrosLkrkvonlhcback,rorhcrefle'_
livAly label my kegs and ihe laps on rhe lioni ol my rclrig0ralor \\'hcn I brtw
a nc$ brcr. I put ilvo labcls inlo thc slccv,r orr the kcg aDd Ino\e urrt ot llurr
t(' tho fridg{! $lrcn rln b,xtr is hpp.d ll rcrlll [orlt 

".nr, ,roUrn nr, ,,no"r,
Stlln/ llill. Georgia

E s"!,,".ru" ,:u,,r r,, n r,nn o*n
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Brewer: John Maier of Rogue Ales
in Newport, Oregon. John home
brewed from 1981 to 1987. Hetook
the Siebel Institute long course in
1986 and has worked as head
brewer at Rogue fot twelve years,

Use a Hopback. II thoc is o c
piccc ol cquipmcnl tlal I r.all\ $ish I

had used as n htrn.bhvrr, lironld

Brewer: Mark Lupa of
Tabernash/Left Hand Brewing in
Denver, Colorado. Mark began
homebrewing in the earty 1980s,
then helped to start Tabernash
Brewery in 1993. Tabernash
merged with Lett Hand in 1998.

Transfer with Utmost Care.
lirnslcrrirg lhe hrpr is a crid.it sl.p.

alld lhcre are l*r' lin's whpn lou need
lo hp \en aftcn.i\'. lh. Iirsl G \rh.n
rlrp hor $orl is rraDslirrc(t lo thc laulcr
tuD. Il's i portaoL lo nrinirnire 0xr-
griDaLnn dl this s1agl. sinrr il leads 10

Thc yvrrd is t|i, tfinsftlr ol the
hopl,pd lLort 1r) |h. .o.ling v.sicl. Thc
gorl is lo gct thc \to( do$n 10 Ie.nren-
llljon tompc.aruro a! qui(klt as p ssi
bl.. \i)u $a.r to redn.o thp lime rhal
organjsms orhcr thrn \.an ran sork
on it. Oncc thc tratrprr'rrur(i is bel,$
boilirg, Lhose ba(l itrAiil{ns i{iU srafi

Monitor pH. I l{\rf ne(t ils impr
1arl 1o moniLo. pll durin{ lermenla-
riur. l his lplls us hoN rl.\'castisman
aHin,:t.'lhe ptt drop is lhc lirst oIIccl
Ihp !east has ill rI. lcrxrcntati(D
ptoccss.,\ rapid dc(linp in prr ir Lhe

ilrn da!s,,lturrnenrati,)n is a good sign
ol healthv iorDrcnt idr 'lLe gor)ral
starliDg pH is b.Lscrrr 5.2 to 5.5, rhen

il shorld d.op to b.lr\fen 4.4 &d .1.6.

\nl 
'n,g 

Lclo\' .1.2 nrnns \0| i,ighr
Ia\r s(me rn tr $ilh llt,hc.r llu it
rhp .lr.p i{n r lo( .nough. rou $ilt nol
halr n conplcle lcrn!,l|rr.ti{D. And if
i1s li!) sl,^\, {,thfr organisms rvill havc

Regulate Temps. 'lhe nc(t ttr
trrperarure r.'iuldlion is otlcn
iSnored bc.ausc oI cquiprr)cDr tnniu-
lions. Thc goal is lo .rrnle lhe righl
dr\ifltrxDurt I'r teast lf ir! roo hot
{ho!. 60' l: tbr nrost tagcrs aDd above
7{)" I 1or' .s rou ll gu ol1 kinds ,rl
by-pulucls, lilc liglcf almhot, or
Iirscl alcohoh. whi.I co ilnparl a
snl!cn1-likc and rubbirg,r lrlln,t nr\,tr
atrd afonra. Ifir; 1,x, l(N - bpkx!.t0.
F t,,r h,{ers and bekn! (}5' lj fo. nllrs -f.rnrritalnrn n-jll b. too slol\: tlc rcgu-
lalo Ingffs ar trro levcls. First Np ier
nr0r)l ii,r' lhr)e drts a nrr ld 50" t,. thcn
$r dful) fi,f seleralDrorc (tr:/s b.twcc!
12, to {.1' t;. This lirnils Llx) ditr()t)1.

Looking Back
What I wish I had known as a homebrewer

har. m sal it is th. hopback. This is a
dcvicc ns.d alLer rh, boil. \\'c luvri d
stdr css-snl H:recri rlir|| | b!,,,i ,,1

srrill hol's - big .no gh to lct thc
$.rl llow tlx.ough. Iu1 nut rhc hops.
llonrcbrdr.rs.,uld lh\li,)n sonethins
ot\i ilar design. nrn\h..rr ofa buck-
.t lop or p.rbrps a st{i,,less slccl
stfucn fishnnred t,, llt inside a h!.krt
or a p"t. A hopha.k allows you ro got
an cxccllcnt afoD'r lroru thc hops
without losing sonre i,l tle rrrna clar
arlfrirln s, whi( h nrighr happpn if rou
Nddcd the hops at rlr .nd ol thc boil
'lhc loDgcr lhe hops ar'i0 roDra.r $jLir
lhc nedFh,ilingNr)n. rhp more aroma
is lDsr. lhc hopba.k nrakes rhc cootrcr
l&st ard thc loss,)l u!rIr trriDinrrl. l
trdds lfcnreddously l0 tl!, bre\:

Go Low-Co. I un'd 10 usc son.
ol lhc morc slnndrrd dr\ hoppilghopr
lilc Clirxx,k and (:asfad.- but lle
n,rnd lhar rhe b.n.r llnishing hops ar
lo\r cohumuloDc hops Cohunulonf

by Thomas J. Miller

\orirs betxcor 20".1, r d l)5'r' 0t l,rtal
trldxr afids, depen(lin,{ on lhp vrriet}r
soinp rarielies. lik. (lteod.. hrlc
highor lcvcls ol arcu d 40%. Thesc
Iiglrlf l.rcls ,,r fo|urruItrr' itrrtart a
n |\I bilrern.ss lo rlt brcr. Lo(
.ohuDr oD. bops afr nr rln rugc ot
171i, lr) 2;q,, and iorDart trh.p srbile
nlv,)rs and aromas. nnd dn'y add 10

h.:!d fct.Dli.rn. I pfcf() !rricties litp
H0f iroI rnrl ,\n,arlll0.

Mash Short. | \loutd short.D
lho mlsh tim. and o ll d0 siugle
rcnrpcrulurr nash.s. lh. \r\ trralls
a nx{lilnd rhese dals. I thnrt homc
bF1\crs wastc rbcif li0tr doiog n stpp
nr.$h. \\i) do e\er!rli g \irg,l r.mper-
alun. rl lioglc, an{l l48a to 152. F ls
thf Dcsl raDg.. Thc rcsr rirx(i onir-
nefds to bc aboul4i ||)inut{s. t.ab trlsts
sh(tr\' lhrl,xrrrersir)n.an bc rcichcd
in sorcn minutcs. bu1 l \uuldnL t+
lllat. lou could lrt 3{} trrinutr's, trr'. I

tircrr, t!hr e\tfrd Lhe bre$ dar:

r! \,, I r' \ilii rr,.lnol
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Tips fii! p oS

Brewer: Bob Davis of the
Weyerbacher Brewing Company in
Easton, Pennsylvania. Bob started
working at the Weyerbach€r
brewery in September 1991 and
became head brewer in 1998. He

brewed at home for about five
years before "going pro."

Count Yeast Cells. Prolcssional

brewi g nrnres you 10 learn thilr,{s you

ncvcr cvon consldgrcd as a hortrpbn$_

d: Yclsris o o oxumple- ll s rcally casy

l.o just Srab a pal:kol 0t Ycasl 8nd

throB it in thc lbfmonlcr. and thcn lcl
the little guls do lltcir work. Bul know_

i g cell,:,unts and lhc liabilit! ollour
Icasl is drcadtullt inportant. lleing
able t(r do d s rcquires soutc basic

biologt and (hemistry sk'lls, { rIi'r'!
scopo !vi1h slidcs, aDd thc ability and
patid() 1o {oul|l dro cells. As a Scnc''
al .ulc y,,u wrD1t0 rlhe,:k the (icll n,u'lr
rb.oughoul lbrmenraiion ro mak. surf
the!-' arc propagating lvcll and arc
liabl{.- lnt:ausc lhis guafanlees a giltd

Make a Slader, Tlis is hclplirl
whelher yi)u (rrunl cells or not.
lloivcvc.. thoro ArA some geDeral frrlos

of thun . First. r lltick slury always

lru rps a pu:krl ot dry lcasl- Sccorrd.

an actile, fnrlhinS slarler alwtrr_s

ttrmps slurr!'. which ma! conlain
dcad, nulalcd 0r lirtd cells.

Watch the Temps. 11 is otlen

bcyond ihc onthusiasm ofmosl hobby_

isls ro sni( LlJ (trlfol lhcir fernrenta_

tion tompcraturos, bul it can b. litallr_

iDporldnl. MosL h,'ur)llrtxlcrs o ll pay

atl(lnti(D t(, lomporanrrc if the] a :

lagor brc'vcfs. bul alo ycasls have pr'!
lorftd tcnpcraturc fnngcs as scll
(:r,rlair al' ).asls gire ,'fl tfat:ky oul_

of tlalor-prolilc cst$s il pomitted lrl
}igh a prnnarr_ lcnrr)rtlalion lempcra'
lurc, asis cvidenfed by cerlaii llclgian
bccrs rvhich nrc lcrntnlod in the 8(h

lgnore lBUs. If thcrc is ono thing
I hale learned, il is thill IBUS 8rc Dot

thc gospel. 'lho), Are absolDtely inr|xF-
siblc to duplicale cxactlt, so thcrc is no

poinl in worrlinf trbou ! d,)iDg so. \\hY?
llc.ausc your knltl. h diflerer)l tn,tn

Urquells, or Bass Br.wcrys. or tlher'
ever. lhct nrtre lhrn lik.ly gct botlcr
alpba-acid cxlra.tion than )ou (rnrld

cvor drcam of rlith r_our hono brelr-
,lfy. You'll ncvcr kno$ lhe exact IBUS

nnkss lou $oxl trtrrr lrec. 1it a lab for

anallsis. Jusr mako the hcst nalor,
aroma, snd ( r'v,) dl) dte bcsl bccr
you possibly (ran, ard don l worrY

abDut trying to hit o 18rgcl lllti. I
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Control the Heat
Metallic homebrew, calories and excessive ooze

I have rccentlv buitt a basic thr€€-

I ti€r allgrain system out ot rhre6

I co.verted keg3. I am in th€ Air
! Force and cun ntly stationed in

Ensland (s@ page 7r. Untortunatety, I

must b6w outdoo€, This time of year
tho wealher i3 cold, ctoudy, windy, wet
and rain, esp€cially dunng my br€w-
ing ssssions. I have brewed stx five-
garron batch$ and wirh eve.y batch I
have hacl a difficult tim6 k€eping my
t€rget tsmperaiure of 152. to 154. F.

My lemperatures bounce between
Itl5" and 160" E I u3uatty hotd my taF
get tenperature for 75 mlnutes of th6
go-minut€ mssh. When the temDera-
tu6 lluctuatsa, I try to got it b€ck io
the targer as quickly.s possibto.

Th€ batch€s have turn€d out with a
normsl OG for thsir particutar styte,
and they have tasiod grcat My soat is
ro conatsntly improve my brewing
techniqu€s and cEare the best br€w
po6sibl6. Should I b6 conc€rn€d
with rhe aempeEtur€ fluctua-
tions? lf so, clo you have
3u996stons tor controtting

.llurtlt Cok'a,r
\eur Yark?t. tituhDd

haps lighlor in body rhnn rhose made
tionr l{'ssjenrenlabl'! sorts. Conccrns
about pKrise lomperature fiDrrol rrc
!rr,_ real 1o coDmercial brew'!r5
b.(aL'se the aliliry ro rcpcat mash
torrrporanlresdirccllt' alTeils becr co|l,
sistcxct. And consisrcncy is :rn iorpor-
lart kcy 1r, (rnnnrr{:ial quality.

When most honx.bfcwcN thirk ot
quali.y, wc think of tho sensory quali-
lies oL th(, lrccr Does ir laslc, took And
snoll liks irrendad o brcw day? Il ir
does.lhcn all is grcal and lvo rvitl hrlc
a quality lrrcw. Howovcr, if you Dnly
rcanr k, brew rtal orrr becr. rhen you
should atrempt to be as (trrsijilent N
po$sible with your mash romperature,
alrtr'g witl' eveft I'ther k(:t varjabtc in
thc brcwing process. {)n rhc othf
hud, if you wanl lo brcw a wide
assorltnenl ot grear-Lsslilg tron)c

mrlorinl and insuhtc the sidss of rlc
mash luo and nrakc sonre rlpc of sim-
plc insulatnd, lid t) prevr)nr hent loss
fron tlrc top. lbu courd prob$ly find
thesd ryprs of r erials h lour Air

*Help 
Me,

Mr.Wizard"

Itrewcd bc.,r, I would nor
be ovorly con0erned. tt
sounds likc your mash

siays in tl',ldcsi.cd nnrge
lbr most ol th6 rime and

'irg 
rhts nrtr\h ruu lut

wh(!u iL dots cool Dtt you
h'!at il up in a fi:$onolrle

time trt|mo. I would be more
conccrled if lou wcre gci-

one r€c6nt aft€moon, ovor a fsw
ot our favorite bev€ragea, a friond and
I got inlo s good-nsrurad argumeni.
My frlend l. a dtabetic (snd , t!€6r
lov€4 so c€bne and nutrition Iniorma-
lion iB very imponsnt to him. We were
debatlng ju8t wh.r€ rh. csto.ies in
beer come from. Mytrt€nd's optnion ls
lhat th. alcohol provides ihe catories,
basecl on tha fact thar a b€€r and s
shol of liquor are consider€d oqu,va-
lent Having r€c€ntty read the articte on
creatlng low-catorie beer3 using
"Beano" (Ap. mol), I hypotft€siz.d
lhat th€ mejo.ity of the catories in beer
must como frcm unferm€nr€d carbo-
hydrates. Please sducato us.

Wa 0 Scou
nci rtcrsh u n, M n rllland

'l hcre is rcally no l)dson to srguo
about this bocause vou are both psr-
lially corrcct. .'\ averngo 12.ouncn
*r!i",{ of a "don$s1ic-sryle" bccr con-
lains aboul 14 granrs olorhanol {nd I I
gran)s or carbohydralc. In catoric
tcfrns rhis cqualcs to 98 {,alorios fronr
clhanol and 44 .alories from the car-
bohtdrate, tbr a toial of 142 colorios.
'lhe nx,sr {rfl(dilo merhods of rnaknrg
lower-raloric beer involvc redui:ing rhc
alcohol conlent, rosidual carbohy-
drates o., nx'sr {x,Imonly, a colxbtu-
iion olboth. lhe arllde on usinS Ueano
to makc a lighl boor focused on reduc-
iDg thc rcsidual carbohydraics by
iDcrc&sin8 w0r1 fermenl$illy.

| ruc€ntly I mad6 a major bEwing
mistak6. I brew.d an tpA, whtch r

Ntash leupcralurc it
all-grain brewilg hds a
signilicanl and dnnron,
strablc ulTect on bq:r [a
vor ln gpncntl, nruhi-
IcmPcrarur0 masn pro-
likrs \ilh lcnrpcrarurc
rests b{lt!ve0r t20. rDd
l6l,' lj ilill produric
mo.c rarmcntable worrs

(,

orc easJ solution ro
your pntblem is k, insulotc
your mash run. lt sounds
likc }ou har.c a slainl.ss
sleel D.rsh tun lcalcd b! a
propane name. lhu don r

wadt |o irsulatc tho bortom
Decause 1fio lcssot would

thun singlclcDp.rarurc
trrl|shes hekl berwerl 152.
and 15;l' |. In llalor rr:rnrs,
bccr produccd liom highly
termctrlnble wort l0rds tcl
be dri0r, rrisp$ a d per,

he dimfdll0 heat ildre iusu-
lati0n was doing irsjob and rhc
insulation might bum {unloss jr
N n'sislltr)1 10 nsme. like rock
rvool, glass fib€f r)r asbesri)s). If
thisworo mJ projcct I would buy
a Don-nor nnble insularion

nrr ruL r ijr\ Sfptnnrlr Zoin



" Hplp .t1e,
M1y'1;2ard"
dscided to clry-hop. I am a lairly new

brewer and I had never dry-hoPPed

b6tor€. I needod a weight thst would lit
into the carboy and hold down the hop

bsg and unlonunare[, mY mislinns
synapses hit upon the id€s ot using a

nail for ihis purPo3e. I washed and

sanilized tho nail and lefi lhe a$em-
blage in the seoondary lor thre€

weeks, When I bottled, I nolicecl a

metallic att6rta6te to ihe beer. I tried a

bottle after a week, lt tasted good

excgpt lor th6 metallic flavor, which
fad€d alter a lew drinks.

Do you think it is safe to drink the

b€.r? lt tastes okay, but I don'l know

what chemical reactions may have

gone on in th3 3econdary Or do You
think that I should jusr dump it snd
learn lrom the experience?

t.lotid Chath4

L\fa!rctlt hxliuua

\\helh.r this bc(r should be

dump.d or no1 is up to pers,n{l Prpl:
.rcncc. sirxr' the me|llli. nalor do{)s

nolIn'senl an! dangcrs 10 )our heallh
't bc most notablc thitrg ab'rr ircn in

bccl is lh{i Inetalliil tastc and oxiddtion.
l\hcn br\lers ralk aboul oxidation.
oxygon is u alll lhe li$t ti rtg thrl
jumps lo trrird, bur i,\irlaliitr' is also

causxl b] nretsl ions. likc iron &Ird

..ppAr \noth.r lcnrurc of iron is lltrr
it hrs a posililc atlc,rl or bo)r i)r . I

ha\( hcarl of breltcrs nrlonrionalll
erposingllon 1o non lbr th.lbnN pos'

itvc r.sults. I lhitrk thc nt8ali!(, Ralrtr

c ects oulweigl the Positile foam

elle(x. but lo each his otlDl
'lh. marcrial 0l choice for b(\\i"g

oquipDent. itduditrg hop bag w'righls

is slrilllrss sreel. ,\lthotlgh stainloss

stecls atc prnnarily conrposcd ol iroo,

lhc irorr do(!s nol lea.h oul ol lhP slA'l
bfluuse ,,t lhe trcscn.c ol olh.f alkry_

irrs rl('ments- such as chromium. ni.k
.l and nohbdc.utr'.

llistoriolllt, hrv.r\ hale nsed au

sons ol marrials to build br.qiug
.qripmcnl. Tbe list irxrludcs (rtPpttl

$ood. dunri u . trrikl srn'l (liko ! n'

nail) rnd {r!en .on.retn.'lbdat. almosl

rllb..r'brc$ing cquipn)clrr bc ir bro$"

kcltlcs. falves. piPcs or ho0 l)rg

$eiglts. is made lrom srainl.ss srof'l

ln th.lirllrtu.l *ould go to a bardsatc
slor. and bur soDlc stairlfss slfrl
wrslniN or nhils ard rio thosc insrend

ot lh. mild-slocl lorsion

I am fakly new to homebrewing l

am trying to 8e liquid Ysast - wat

be€r yeasl, for tho s6cond tlm€. Tho

rirst tlme it blew lhe lid ofi my plastic

prim6ry lermeni€r. fhE tim€ ii's toarn-

ing uP thrcsgh th€ ai.lock. I have had

io cloan ihe airlock several limes l

know that by cloing this I risk contamn
nating th€ b€er, but ldon't w.ntth€ lld

to blow ofl again. AnY ideas about

what's up with this ooze? Should I use

less than 5 gallons of wort noxt time?

ls this nomal wlt beer yeast behavlor

or shoutd I brew a small starter batch

Julic s IkI rtrc

ria c nail

El ",, "r*,n,, o*. .,*',*'



I ve b6sn br€wing fo. about 5
y€aru. I always hav6 b€6n quito tastidi-
ous when it comes to sanilation and
rny final products 5E llways quire
good, which is why lam a bir p€rptexed
about what may or may not be going on
in my primary lermsntgr. I us€d a new
typ. ol yeast on an alt r6cipe I havo
mad6 a lew times before and rhe feF
m€ntatio. has been sxtr€mely aggrss-
aiv. - so a9gressiv6 that it bt6w the
cap ofi my vapor lock. ls my beer con-
lamlnated? Could bact.ria cause thb?
Should I just wait untll I move to s6c-
ondary fermentation? Help!

.hthn Bc tj
h)rtlan.I, Oregon

This basn queslio Iss rrDe up nr
lhe l)a5l. lt is a quesion I like ro sco.
bccausc I bclicw lhis phcnonrc on is
pusililc. The foanr\ lernrcnls arc mosl
likrly not caDsed by ba.hrial .onrami-
nnlion, Thc t-act that rwo r)carly idcoti
crl qucsl.iors cdrc ir ot thi) sune tirne
lcnds nre 10 sprr.ulaLo ftrrp h,,mcbre$.
ors arc pitching onough y.ast to $i1
n0ss a 1rcflnal" Ielne Llri(nl

ri,am or krauesen vohrnc is a
luDclion oI scloral fariablcs. 'lhc xlo
trrosL iDrporrant aro yriost strtrh and r}e
pil(iIing rale ol vial)|, ind vital !east
In my experien.c, w.l7on and wil bccr
sllains ol Jea51 l.rkc 1h(: grrDd prize
wlrcn 

'l 'rnn{:s ro kraupspn rolume
\ormal alc and lagor slrnins sccm 10

halo krauescr volunros lhuL arc (rn,
|lnnrble i,) rach other

In g.ncral, incronscd pilching ralc
rcsults h r norc ag$(issi!r) ftrrnnDla-
tiu) wilh mtrc k.aucscn. r'he ra!.at io
thjs statrmenr is thar thc leasl pilchcd
mLrsl bc liablc (ali\cI and iilal
{h0ahhr).

'Ihe mosr common lvpo of commcr
cial louncntirg vessl ll(:so dals is rhe

',!1irrdtr!r,Di, 
al ,tr unildnk nrmenter

'l hos. tanks baw a rall. skinn! appcar-
an.. and arc dcsi$.d $ilh sulllcietrl
hcadspacc to ori irnizo urcr,Ioan ng.
Tho stMdard unitr k las a hoighr tr)
dianrcl,rr rado of about :li1 and has
bfl*ncn 25 a 30 pcrccit hcadspacc.
'lltc hoadsprcc is caliuhted bl rddin,{
25 lo 3{) p.rc.nL tr) lhe i{orking !ol,
nm+. ljor examplc. n ; g{llon barch
sor'lri bc lorD.nrod in a lcsscl N.ith a

Bla-uz Binders l{ow

-f,t 
AVAILABIEI

olganize and protect your issues in style
with cuslom-made 8Y0 Einders.

YESI lwanr tsY! cuslori nrade bindersl
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'Hetp l4e,
MrWizard"
gross caparity of6.2510 6.5 g&llons.

Mtr poini is that commcrcial brcw_

cN anfirilhte an asSTessivc fcrme hr-

tion bocansc lhoy roally wani lo uso

hcalthy ycast and pirch enough 1o get a

rapid tarmcntaln . They $anl a rapitl
fcrmcntrtion. in part, to rninimizc $o
rime takcr) fi)r primary fermcntrliou -
after all, iime is mo ey. llut nn)re

irnpo(anlly, rapid and aggressivo l.r-
mcnttrli(n is onc of the be ways to

reduce the risk of (rrn|aminalirr dur
ing fermonrotion. A good pitching rnt.
when using yixrst harles1ed liont a

previous fcrmenlaiion is abo t 250 ml.
ofthick yeast slurry per gallon bal.h.

A slow, psthclir: fennenlalirnr lakps
scvcral days for pll roduotion and lbr
alcohol le\'cls 10 risr. Alcohol and

hwer prl rre two k€ys lo suppressin,{

the growth of baiiorial invaders, aspa-

cialf during thc carly stagcs of li'r-

nreDlation. lix{,essi!e ft)aming and 3

big m.ss in th. airlock can ce ainlY

crusc problcms if cnvironmcntal cont-
aminants begin to grow and make aheir

wav into the tbrni('nrcr
Anorhe. serirnrs Dr0blem lhat con

o.cu. with bklr!{fl is that th€ airlrik
b.cones pluggcd rnd cilher blows ofl
ol thc fcrmcnl.i)r likc o rockel or lxo
ftlrnr. tcr br.rks, nrr exsmple ifa or_
boy is uscd. I pcrsonally do not like t{!

sce bubblcr-stylo ui.iocks on fcr'
mcnrers dnring rapid |e.mentalion. A

bcttcr devicc is a Inrgc tubc wilh an

I'ulsidc d'amelcr tlx( as the same as

th€ inside dialnaier oflhc ftrboy opcn_

ing. Nlakc thc hosc long cnough n)

place the loosc end i'r tr small burkct or
warer And you now have a larger ver_

sion of an airlock. This style of airlock
is 

'nuch 
lcss likcly to bu:ome cloggcd

and if i)am docs blow oIT f.om thc fcF
mentafion. you mn r.ptace thc brckct
of loany wtrl.(ir'willlrul having ro

Andher wny to ninimiT. blow-off
is to use a lslgor (arboy or 1') makc a

sm{llor baldr. I wonkl ralher make ds

much bccr as I can gol our ofmy kellle

rnd buy a fc.nre ti)r hrgu enough to

handle the vohrme, vsr rs allowing my

l.rmcnl.r to diclatc my batch size.

On a somcwhrt rolul.ed nolc, manY

brewers lile tr) IBve lheir fermcntcrs
foan up enorSh lo skim the lop of the

foam. Manv traditio nl fcrtnenution
svstrns usc sotrrc lype of skimminJa.

lolh Anhcuscr-llusch and (ioors hale
spedal methods n) rorrolc the "braun

hcfti lron thi'ir titrmfnldli,'rs becauso

rhoso companics lbol lt coniributos a

coarsf snd unplousrnl bitlc.oessto the

fi ishcd bcer A fulrnt ltlrmentation
.an be a very h.$llhy sign olgrd bccr

What is up with ML WiZardも
Guinness ・ GFE・  iniormation 

“

prjj

“

,?Where didい o hear about thi9
mysterious extra″ l th`nk ttis a goOd

story but:am craving a second opin‐

lon l was in London recentけ and met

Ro9er prO● Of OAMRA ata book sign‐

ing We spOke briei!y over a pint and

the sublect of Ouinness GFE came up

"e claims to have heard olit,but did‐

NEW L00K,New Features,
Same Web Address!

byo.com
Visit the online home of Brew Your Own!
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n t know of any real documentation. I

have friends doubting my beer knowt-
odge. I am distraught, Ptease potnt me
in the right direction.

.k)nothu .\nrtu
(:hotlPI llill. \orth t:xntitra

I arlni( I rtrrr hpsitain) lrr ltrr! inLr)

rhr (jl li slo.t $ilhoni a s..ord otin
ion llolicr.r, iD$lcrd ol g.ttiDg a lruc
s,r'ond opiunrt. I$ill trl m sLd sonrl
InoF lighr on rlx t0rri(. I npnri{nr.d
(il:r,. or (;rdnn.iis Flavor [s!'lxr'. in
lh{,\pril 2001 issu(i when dDsq, ring r
q!fslion ahorl snnrt hrAving. lhc
shorl paragr.rph nrcntioD.d. $illiour
o,r\ fclrren(cs. thrt Cuirlxrss pr{iu.fs
r spe{ial f,trru rare lirr us b\ ltrr$-
.ri.s \!ho bn! (;Uinncss aurnd th.
{r, rl. Iu esscxrc. Cl_E is an DgoLrs ro
( ,! r-ai)la t lh rrus in{rcdipol \.'

lhis ir nor sonr.rhing I ltd. rp
Dor is il lbe brr$iog rqui\drnl ot {D
r )rn lejjeId. (iljll drFs indH!li.\isl In
\1i.ha.l J. 1$!is rLLill-rcgardod book
'S1ou1" (Classir &ef 5r\lc Sfrirs 11,
Ih\\crs Publirlrti(rrsl, Cl:I i\ bfiell\
rf.nr,onfd on prgr 61. thc re.|ni.al
0dilor of L.Nis booli $as Di liobul
l.rtt( rs. fi,n ,r I)inr'r{,r,)f hf!rntr
lor ( inncsc S. l:rr lm ti.ljng Dr.uI
good in 1b. .r.dibilit\ dcpa(nI,Drt I
eould .ilri nr , s0ukes. lut tlese

rhal snnph Qnn,)l hitpcD.
lJcer is d l(\,!ago {irh a iirsfinrr

fg arid fr)niall f hlstr)f! voilcrn
hrrNeries sliil h.ld thc u.adilions of
brcrliDg i high ('8ard. bur thrt doo l
lrfn a l,lin,l $,, t" !lnlprn r.r'hnoIr$:
llf.i!ing lilf !n' ir lidl ofr.s.nrh on
rlrodcr. rltffl'|Livcs Lo tfadiriurdl
lru\i11{ tfrIrir1,s. ( 0nlinIlus n'frirlr-
lrrntr'. imnnrhilirod .ell .nh'rhs Ib.
frtcrar.d igjt)9. Drodili.d isoorcri/1'd

hop Nlrart\ u)rl rltefnarne rrlhrl\
ol *oft boiling rff ilsr son. of lhf cu.
r,Dl lopnr! l.ing.rplorcd Lr br,$ers
urruld the $0dil. llhpp r

\r'ur querrirtrr ||"ll)s \ou I j.tain \onr
fr libilit! $irh Iorrr iiiends

A brewery | once visited mashes
every beerai 146'to l48o F.In myopin,
ion, lheir beers are quite sweet and

Your Hometown
」π″sルop θπ ttθ 褻苺 l

Visit our online store and cataloc or call us

il 1-800-695-9870 ro,u
frcc catalog and ordering. You'Il bc glad va did!

―
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胸篤F錦肌』Ⅷ辮早

... ifs the Brewers Resource
New 2001 Catalog

lY<.1\'Kot th? ltlost o llrtct(, catdk).t! ttt tl.)c i .tush.t,,
tttltl R?atdlc\s ',1 htcu irt.q (.\'l. t it.,t.c. tt\'t ! t :,,tDttt!tr.\ i; it tr)t.
ct'ct lonc- liest tt.tll. its JtLe./i, tl)e askit4 |rttkl t,tt-tine). sr)
call Rrcu.e^ Rest ) t e. u e'll b" t,dlLt to t st' .|o .t topt:

I -800-8-BrewTek (827 -3983)
VヽV/W breヽVtck cOm

20702 1Jncarl anc l akc FOIc、 t CA 92630
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"Hclp rt1e,
Mr.Wizard"

uncharacteristic ol their respective
stytes as defined in the BJGP siyle
guidelines. At these lower tempera-
tures beta-amylase is tavorsd. am I

corrsct? Besidos tho tact that somo ot
th€se beers should hav€ slightlyhigher
mash tsmperatures, why are thoy so

sw6€t? lt works out tine for me since I

enjoy sweeter beers but, in general, I

thought thal low€r mash temperature3
(144' to 152' R produced drier, more
att€nuated b€er and temperarures
greater than this produced sweeter,

more dextrinous b..rs.
Flottd Ratcs

h Dta!?..1h1skx

Tlicrc are su!0tl feaso|s $h\ a

paflifular bfcwert rrrrlc\ a litrc!l) r)l

b.rrs that all s.r silr.t Somc brP\r-
fN fralll likc c[sttrl Innlt and caD 9.1
cifrifd a$a\ $irh il. \rr'rher l)ussil,il'
it) is rhe prrli{1tt'r lcasl slnin u\Prl

lof lcrncllation l)as rot coDldcl'ly
ll,frrerrlcd rll ol l|,1 Ierr"cnlable sug_

ors. lhcsc ll'.I.s oll.|r5r af. des.rihrd

N hatnt8 l(r\ nllenuarirnr rarrs. \rrl
rhen there is nrash r.nrp.ranrr.

I agr.c with )ouf nssc5sdrrrr rhr(
I ash thal ta!or\ lri th-arrlla! afrl\_
ily rtpi.ally pfodr.rs dricr bffrs l)ro
crceptiox (o this gcncralizrtiorr is

\Ien L|e rrash lfnrprralurc i\ il!ilr a

bir loscr sa) br[\oon 1l{]'lo lli'l:.
tlun thc Ior\rfsnrn- t(rnp.nltfi
fargf $hPr, alphd-rn'lla\ts is \or\
rclilc It is porisiblo to ha\c \c'r goo.l

bcln anrlosc llclivil!, $hrn' Llris

errtme lrs "Iibl)lc(l' the tsn(ls i){1 llte
srar(h mole.nlps. and m halp !prl, lit-
dc alpha acli\ill: Thc rtsuh $ill bc n

ltash \ill a \en high fo'r'pnrfari,n ('l
Imlirm.nrabl. d.xlf in chai.s

ll 1bi5 ltpc ol rlrash $fro fbc0kftl
$ilh LIe irnline lesl il \!rnrld lesl pr'si
ti!e lbr star(:h lls ertirelr Possihle
rhar ro I'16' ro lls'F l.Drpcrattr.
h.jte is lhp irl.ltded.dn'{r an(l rlr|
rrrnal rpmfpfar'rre is di{Icrenl (l1r, ro
out-ol-caiibuli('r th.rDonctct s

\\ihrn I iD(,,rrl.i,r'all! la!or bcLrr

amr"lase hr" rddnrg a ldr ic'nfc' rrrrrP

rcsr I ah\rir nsc a se.ond r.rl ir thc
l5l" lo l;,'F riDg. ro cDsurc.onr-
plcro colrrefsidr. tFat nkn! or ntush
(ttzlt rs, st\'tole;L)

tlsrirllr_ | would no1.x!c(1 dorlfins
to add $vertrliss L({auir thcl fcrllt"
d{r .ol rasli s\r!'t. llrtr\r'rfr il r l,tsef

had a high conrrntr iorr o1 d.\lrins
lou Qn rnd \ill $L .on\rrsi(rr ul (hc

d.\rrins ro sinrple s'gafs In \rr'f
noulh bfcruso of amllrsc m7]mcs
pr.s.nliI srlilr. I

A billion dollar pharmaceutical company uscs our Iermentation tanks for blood plasma separation.

Thc matcrial of choicc was stainlcss steel. Need *e say more about our plestic!

Fermenters
5 siz€s - 6.5 gallons lo 1 barrcl
Affordable Conical & MiniBrew
Forget scc(rnd ry lransfers
Move settled yeast, not thc hcer

Ensier lc) cloan - Superior lo
stainless steel Less back

brcaking labor - Farm yeasl -

I)evelop a flavor that is lruly
your own Proven fermentatron
trrrk dosign - Why wait? l'.nioy I hc ease of brcwingl

Mash Lauter Tuns
Desi€lned lbr 5 & 10 gallon
recipcs - 2-1" tallby 17.5'
wide - Max. t5 Fis. of graiD

The flat frlse botlom will not
float or lcrk grarn - supportcd
by built in ledge I i/2 inches

from boltom and ccnter lcg

:

2 extra threads for RIMs - New sighl glass &
spar8c hcad - Superior to watcr & camp coolcrs
5/16 inches thick mgged plastic will last loDger.

Call it a hop back or call it a grant The MiniHop Back is back il's rcdcsrgned & Lrniquc

Conlact us and we ll trait a picture :rnd \pccificalion bcforc the ncxt issue of BREW

CaU 909-676 2137oi c n)nrl rtl]()nas@rr)inrbrcw.coor or scc www.rnrnib.cw-c(trrr litr I lree.at bg

sft)irrLlrr2 ) nP \rYrno1\\
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The Replicator

I rccenih mov{al fr)nr llrflsN)uth,
]l$! Hanpshir0 to thc W.st (,oasl and
althou{l' I ha\f fi,urd manr ne$ bccrs
lo lrJ. I srill somrltirrfs trriss rD)

]l ssachuscus livoritcs l)o lou knoN
,'l u'\ .l(De rripes Ibr llarpDoD IP\:,

Volthct Ars.|uu
t.irttnllis, (hcltDa

6.6 lbs. Muntr)ns light mall

0.50 tb. MuDlois light dry

t lb. Munn:h malt
1 lb. \'ictory nalr
8 AAUS Curlondal hops
(l oz. ol lt?, alpha a.id)

4 A,\Lrs Konl (;olding ll,)ps
Il uz. 0l1% alpla acidl

4 AAlh l,ibcrty hops (1 oz. 01 4%
alpha acid) fi,r drt hopping

I lcaspoon lrish moss
.iA cup corn sugar ibr botiling
Bcdli)rd IJritish Alo (t{'lnle Labs

lvl.l'006J. lturlon Ah {\11.1,02:j),
itDdi.^n  l. Il {l\y.asl 1272) or

Stop by St€p
Steep spPrialty gfaiis nr abrtrrr :l

g.llons olwatcr at l50q to 155. tr ibr
30 miDules. R€move grains and add
mall slru0, drt, mah extrad and

Harpoon IPA and Slow Elk Oatmeal Stout

arpoon lP\. brc(cd hr rhe
trlassarl,usHrs Bai tsfcNiDg
Companr_ in ln)st(trr, is rhe
bcsl-sellirg bccr in the

6;,0(J0-barrol breNef\. A.cordn)g lo
hotd brc\!.r Al \iarzj, rh,) l,avf been
Lrcwirrg this IP snn' 19112

\lsatt this beer i\ ruore ol n \or r
r\ln0rican ll"\ than a llrlrish ll)4, l\irrth
Ann)riou IPAS tcxd 10 bc mor. bitter
and l$s Inrir\ rl,an r|l Britislr lP,\
Ilxrpoon ll'l has a balinrlal nraltiness
wiLh a ioastcd iicl lhis .omes liom
Ilp |irt,,\ rrlt, rlln.h Las a toasrcd
irroma anrt flaror. trs h0p lercl is
druurd 40 10 4; IBLis. lnd ,\l r.rom-
nrlrls drt Iotrl)iiH lhis beer \ilh son.
"rlnral aroma hops. (l \u!:tgesr Libc t:
lul lou could also rsc (as.rde.
lhllenau, or !uggl.sl. Choosc a ycasr

Harpoon IPA
{5 gallons, oxtract with gralns )

OG = 1.060 FG = 1.013
lBUs = 40 to 45

bring 1o a boil. Add 1 ol,l(c
Ccolcnnialhops and 1 rcaspoon lrish

x,ss and boil lor 60 nfirutcs. Add I
.unce K€nl(ntdi.g )r0l)s firr tho last
30 minutes of thc boil. Whcn done
boiling, srrh out tbo hops and add
th€ worl tr' rxxrl water to lill 1r, the
5-ll2 gallon mark. Add Iour yoast
when thc s,or1 is 7i' to 80" t' and
reralc tlell. l.el tlc b(r:r slowly cool
ro about 6ile Ir, and farme t unlil
complele {7 ro 10 dr}s)

Altcr lcrmc ltioD is compicte,
[rnsferbeer t,) sc(xtrrduy and udd I
nrn.e of l,iber.) hop pellels tr) |lle
bcer (this is caned dry-hopping). t.ct
lhese hops sit 

'n 
the br{}r for about a

weck to enhance ihc hop aroma,
thon scparato thc hops from $o bcer
and bottlc as usual.

Exl.act bn:wing rip. lf you ero rry,
ing to make bee$ with higher bideF
ncss lavols, rcm€mb0r rhat you musr
boit n largcr portioD ot rhc rolal

thal pr,,trrrles l.!iln(iss, but is 1c,w ir)
diacclrl rnd high nr attFnnaln,r, {) rhi\
berr docsn t cnd up too sn.cl /Dt,
susgustrns are i thc rccQ( belot).
'Ihc hof bittprners s a\sertile. \et rhl

'rraltirtcss 
is big.nough to balance rhe

bpcr ll'.\s Ia\e r hi,{hcr alru|ol levcl.
bul lhcl ar. balani fd and drifkable.

For ttore i4b natidl go to
uiu.hutt)tnnbplr:tlrcan ot c|ll the
brcu:enJ dt tuttlt) ltA t\)0,\

Recipe Exgtrun6"

by Steve Bader

こ

・
ヽ

ヽ
、
　

一
一

wor(, ideaily I minilnum of4 gollons
out of a t0tal ol 5 gallons. Ntosl
cxirrct roclpcs boil only 3 Salk)ns of
worL or lcss. and wilh this rhick
sy p, highe.lelels orhop bi[erness
arc nor possible lhe .omprom's€
wiih boihrg a largcr volumc ofwort
is that you nced a biggd pot, ond
you must se a wo r:hiller bcn)re
pitching lhc tcasr. Whilc rhis recipe
Q ls for 3 ,{dlons 01 boiling worl, I
suggest a lrrgcr v0lunre 10 gcl the

All-grain option: Rcplup Munrons
mall and dry malt extracl wirh 9
pounds of pale Dalt. Mash $ains
loge1he. ft)r 60 Dirutos at 150. to
152'I.. (i'llcrt enough wort tr) boil
lbr 90 ninutes and have 5.5 galk,ns
licld. Dacrcasc Cenrennial botting
hops to r/2 ouDce to account lbr
in{ireased bop extroilion eilici{nctr
in a full boil. The .enrai de. ol the
rccipe is lhc samo as thc extract.

Ru:r \1r | oir\ s{,premn€r 10ol



B/ciPe ExClanGc

I harr becn l.okiDg lbr a good

.l(rre r{ir,f l,r :1,^\ l:lI oarmcrl
s1,nrl. hrp\lfd h.r_ rhr llig Skr Br$ring
(:,rDlaD\ ,t Nlissouln. UruLrrrr.

Slow Elk Oatmeal Stout
(5 ga‖ ons,extract wtth grains)
OG=1 055 FG=1 016 1Bus=20

hra\r and hirrcr \\r $arr.d a sloul rrl

tlr. lradidoD of tlic lJrilish 1sl,'\, ,rc'll-
urd budierl. \er\ dririkabl, rnrl $Doorh

lr shorr. $1' \!rnr.d a scssnu b.cf
sl{tr! Ell (hldcnl SbuL w$ l,{,rn ir
1')'li lr) srllsh lhPsf rlrsirps'

Ihis h.rr.omc! ir around 3.9 per

.(rrl rlcohul L\ \tciglL. lIe rrrls in rlft
itipe j{i\f lhe bePf t spPfir snrooth_

ir(s rhal ir nor nonnrllr ibuDd h dris

[nxlof noul. I

lor Dnrc i,lbrn(lkn. .dU t\00) JJY
!7iJ ot rro to u-u-u.l)isskabk!{ tort

lin lrnokl
lubanl.lleshntqktl

Pfes $|ar \lrn l-ong. br.$.f
rr llig sl). has ro sa\ aboul
Slnr Elk OrLtnr)rl SL0ur "l,xr

nrrrr t.s. i'rtrneal si{nrls ar.

rr.t) lbs. (inDirs lighl uDIopp,\l

l.; lbs. Lrtstd Drill lS0' I o\ibrtrdl
.l 01 blark t)rlent nrall
(, oz chocoht. Drall

6.2t A\lrs llsl Kenl (ntdnrg hops
(1.2i oz of 5'r. a\tra acidl

1 r.aspoon lrish nross

'1b 
fup toro sugar ttr bnrrling

l.,rxlon liSrl ,\le (w!.rst 19681 or
linglish r\10 t\\'lilc L{bs $LP002l
or \!unlonr drl r"rast

Si6p by Step
Slccp spccially gf.rit$ iI rhoul

3,i.ilons otNhle. al l;0' tI' 1:5' l:
tof lllr millures rl.nrD\c graiN.
.dd Inalt sfrup and brirrg !o a boil.
,\dd 1.25 olrnces liott lj(ndilg l!,1's
and l tersp,lrr lrish nross and hoil
I'r ()o minul.s $h.n done boiLiDg.

rlrnin out hops and add thc \or1 l0

cool $alcr irr a srniri/c(1 {:rrh)}.
Fill.a r)\ li)lhe 5-r/r gallon nrrrk.
\(ld \rtrr'\.asl rb.n thc $orl is

7i'ro 80'lj nDd trcraL{ srll. l-(,t
lhc $ort forJl ro nllrul 6t' I over
lhe ne\1 |' r{ horrrs rDd th.n ii,r-
ncnr ar 66'! 1o 70' lj luril trrDen-
talion is canrpl{rle l7 1o l{J rlN\sl.

All-,{rsin ontion: li('drcc Coopcrs
malt c\trlrt $it]t i.t pounds of
pab mall. Mash {rains l,iriPlhfr ft,r
60 n'inuli's at l ia' l: (irll..1
fnitrrgh worr 10 boil tbr apPr)\i
nril.l\ 90 ornrurcs rnd g(:t n t.t
gollon In:ld.

l),!rca+ boilirg hols 1o I
nun.. li.ULsl ro aecount lir
i rL'turd hop c\lfrfri,nr .ffi.n!r'l
ir tr llll l)r)il llc ren)aind.r ol lh.
fr! ilP i5 th. samc ns tho cxlra0l

ttur a n.tpP rcqucst! .\?nd it to
t h( llcpLi..n t or nt (lit@b!o..out.
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SuppOrt Fam‖ y Farms&Fair Trade

S
Roast and Brew the Finesl Coffee You

have ever tasted. Cel€brate Th€ Freshness!

Leam how to roast your own coff€6 at

RoastYourown.com
or phone us 1.888.307.6278

CIRCLE 20 0N READER SERVICE CARD

国 、Ⅲmぃ,知 い‐ⅢⅢヽヽ



Kdlsch and Porter
Ale from Koln, porter from London

I n rh, lru. brr$"rs r.rli/. rh^r < m-

I n,"r Ix\ 
'xl'n,1. r,,ll rDd Lhcl rrr

I drnA"nrAh l,^r ,,h h,rrx bri+v! l\r.
r h.rv. choscn J lishl Kblr.h r^ t.r-
nnitl ir cool ScptutrUx wcrlhcf .rDd a
robusl porter tl) rake (hr fhill ,ut r,l

KOLScH-srYLE ALE
OG = 1.040 lo 1.044 FG = I.OOA io
1.Ol3 lBU6 = 16to30SR =3,5to5

Kijhch is tbe betsr thal puL thc
Cff,natr cit! of Cohgnc lKdlnl oD rhc
ntdp. Ki'lnilt is 1h. onlr becr iI rhc
workl lhal las _ti'tfcli!p apl)clliti0n'
and is r.cogni2ed bt the (;erman gor-
c.nm.nt. 'lhis m.nns drat thc namc
Kiilsrh rlrn ,Dl] be und l)r bdr.s lhrr
are hrrwcd in titogne.

Kiils(h is an al. rhat is t-crDcnrod
ar lh. ltrwr end ol rlo tcmprn.aruri s

lbetlorn 55" to 62'lrl. then lagered l!1

34" lo 45' F to r.duc. lcmcDration
b)prDdu(rs. Thc wdl-buluccd Kijls(rr
pou.\ inli' lhc glass as a brillia l
sr.as:gold beer roptp(i sirh a dghrl)-
bcadcd hcad. Thc nlonra is solt aDd
soblle wirh { hinl ,,l li.Lril} hofs lcrrli g

to a clcan- cfisp llavor and a drlr tin-
gcrhg finish.

Style Guidelines
'lh. grridclin.s lbr Kijls.h do nor

allow li,f trruch lariation. Thc lighr.
,iui1t I'op annna is lr(trn (i,rman nobl,,
or (12..h Sna2 hops. 'lhor. shoold bc
no .r' v0n- low al Dors. Thcfe drould
bc rr, rliaf.lrl be.trus{ rtt{,f lernr, ta-
lion rhis bcc. is lagor.d. ..ndcring it
sdroolh r[d clea. thcr' isasiighr hirrt
oI Iiuitirn ss bdraunr ir is i men|trLed
a1 I\v-crrl ale rcrrpcr{lrres.

lho becr is brillianth clear, !orl
palc ro light gold. .\ srnrk Rhit.. long-
lastitrg hpnd stats ullil lhe pnd $ilh
la(r' clinging ro Ihc glass. lhe palar{' is
rornd nnd solt $irh jnsr a slighr hoD
iiuitircss aod a suirllc dry linish. lborc
is r ld! to nridiun' bilLrrnss_

Hops, Malt and Yeast
lr is \crl ilportnrt lo use Gcrman

hops tor bnnring a lrue Ki'lscL. Use
'Ierrnang. I'er1e or llallcrtax for birr{f-
ing. and Spall. lcltDnr)g and llalcrrau
tn nnf,r rnd arorrr. lhe oDlv.\(x,p-
tioD, (:rcch Saaz, .an als. be uscd.

SoDrc Kitlsch br.wcrs usc 100 pcr
ccnL pilsxcr or Lwo folv plle n)tlr i.
the 

'{fisr, 
whil, orli,rs use as nu.h rs

20 porc.nr shcal nralt. 'lhe nheat h
uscd for hcrd rcLtrtnr). roudrtccland
kr arld lo the bodr ol rhr Inx i An sddi.
tion of I smal aDrounl ol corman
Nlunirh rrdt sill prolidc a subllc
mallincss lr lhe Kiilsrl. Ii)r e{rr&t
bre$ers. t$e \lnntons pxlra-lighr l)\ i
$ilh up lo 20 pcrccnl drl rlncrt mAlt
exLrarl. lhe feanrn lr. usil8 Lh{l

lJritish h nd h for lightness in irnor.
Thc b.sl choic. ol tcast ir Kijls(h
O\:.r')asr 2565) (fernxxrr al 60" FJ or
(;erman /\le (Whitn l.lhs $l-1,029).

KOLScH.STYLE ALE
(5 gallons, .xtact with grains)
OG = '1.047 to l.O4a FG = 1.010 to l.Ol 1

sRM .3 tBU = 23 AaV: 4.7%

hgradlents
4 oz. Curmu cl.)stal nrult
12.5'l.otihord)

,r lb. Ilunlotls cxlra-lighl

1.5 lb. l\ll,nbns shcar dr! mall cxtrad
5.r ,\ALis Tcttnang.r tl.2i oz_ ot 4.3y"

alpha u(id) {bitlefi g)

1 AALrs spalt 10.25 oz. of 4%
arpha arid) (Ia!o

(0.25 ('1. ot 4'; alpha a,:iilt lflntor)
1 tsD. lrish moss lor 15 minures

{0.25 uz. ol 4% alpha dcid) (aronul

({l.2li oz. ol 4% alph.r acid) (uoma)
Kdlsch tnlrast 2i6i) or ccrxrur)
]\tc ($hitc l-abs Wl.l,t)2'rJ r-easl

1 r/l rxrp NlLrnlons pxlra-lighl l)\tti

StyLe calendar

by Tess and l\4ark Szamatulski
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America's
Largest
Homebrew
Supply

www.stpats.com
'.' tllt att l1t, |))t:|tt)tt.!

Budl eiscr Budvar Lndermodified l\lalt
(h\lfrl.rlLllli.,lN13l3 rr\ir5!rrrLr.r:llhe|i:,Ll
y.a\ lr rs lh. of ! .rrlr rlrit futrli,f' x rnrlrrIL!' I.nrlet.rrLrr. r sh \lrLli
fr,\r \1,,r i\ rr hrrl\ r.irari.\l r. r r. {,f lJ' I rr.n lhr. rr.rLr Lr nt. rr'

t,rfLu.,Llr fri! rrl lJLtrltrJ.J, L,ia/..1 l{.j' \\JrJrr ,tr1\ '..'rlrr..'.'
!ro!tL)rli.Lr!.rir!rtrflu.ll(!i!rrrrbfc\!i..iriLlILLr.srrr1rr.|r\L(lrirl!
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Slyl-e.alrndar

irr. rli. I na\ r! irL illl r: {L r,Ld

rxlr'f 1,,,'!1ritr J- /i !iLlLL!rs.

\tll \, r \L { 
'rri 

$,' l hrr rt,r frl lrr

hfl.$ \Lr t 0\\L,rrLI r.:i11. \ ll
l:tr!!.frrr 1,0 !)r)l I i)r ; rir\' rL i

fr(:k jrr, st..r.laf\ 1tj ass .rfl',\ I

l:,J.rrI1 rnlll 1xrir,1 !rr\ilt hr\ LiL l!r
r, rLltll ,L,id li a I hiL\ .1, !nat ar,r,',\-
rirrld\ , $etsl' l' rri,' aIrri l,L,rilts

( rfbor r, rr i1)'l,i i)' T.r ll lli I
r..kq Sr,'!, alc.L|l 1.uLprral!r''

t,anirl,\ll\lr {ltrion: \ diri rhf !]'h\h
\ar.r !, LiL lnN ; t,ll. \lnsh l.: lbs.

(,1urrr tr1r rrr lr l!rr'r rrinll a tl llrP

rl)ts.ii rl t!rLifi if I t.rLlrf.l sri"r aI

112' F ir .lLr ni! rr!L rb.D rl l lrr'F
lof rr0 r rLr 5!rrg. nrL[ 1.; !r],'rrs 01

trrlef rl )itillalrri lr,i' lIfrrl,ilIr$
rlrp tsrrfr.i rt.itf ,,fri1 ing I tj ll]' rl

\1ur., ' \rfr LjCII l)\lL io!r llr 1,,!l

\ll {;fiin i)ttioD, \, idl! 1r. f'r\h
$alfr 1,, lr.lLrn ; lill \hsl i:i l|s
(,.furrr I r|\ tr l.ri,'r nrril L lL.
(,r'rrrLar $li, a1 nrrlr rrirL llrr \lrr Lrll\

!fajrs ir I gtrLldrs oi $aLrr at l:r2'lr
l)r 2r) jrLijL rld th, L irt 119'Iili,, 'r0
rirLrr .t,i r:,' \lLlr .1. 1r of\ ,, \nrtsf
ri a ; lrll rrrrl 1('E'I I r.lol! h,iil lire
js rp!,,i\i,!rl(h 60,,,i,r ,\dd 1 I \\Ls
,rl h rr'rir 1li,rfs i,rf llr rsl rrl) L' ri 'r1
,h }l,i \rl. ll]r'ilr1, r h,,li Iri'h ni, ri
0rd rLr,,a l,rps r' iLdLCu({ L\ rh.

ROAUST PORTER
OG = 1.050 to 1.065 FG = 1.012

to 1,016 lBUs = 25 to 45

SRM = 30+ ABV = 4-8 to 6 0%

P,,i L, i tricirrri, tl i'i I r)r'd, tr

Ir,JLnrl r., af \ a\ |i, IS1IIreIIIII|\ lt
$as |o|Li rr.l IhNl rifr. ni Drl\ Llir!
lr.ifs (,, !,11. lr "l rlir.' Thf I DtLf.

, ,n\!!, Li L,r rrr rl1l. \LlL \rrlP(l Lri \t!lf
hr \n rlr. 3 i.s. 1r1\h brosn rI rirrl
r !aLL. r,, l! rrs rLn' L,D. ..ns,Lf ifA
lL)r Lli, r,L,l,lit i rL, pL,ll ln{'r 

'l'!rrliaiki tii ,rr fj.r ,! rLL!' rf a n'\\ ri,1'r

\xs.f,.Lr, 1l l1[l nri rirl.ddn )lr'.nr'a

|.cfs llris l.uf l)1!rxrr !o Pl,lrul^r
$ith LlL, p|rref\ nlrliug irr lIr
li lfr\,riLr, rnr \ir iLlrliIlrl rr rrr.Pr\

thlr r r nrnrc P( r l, r lfoti lr,, .l I lrrr

srIl. rrrtLL its $a\ rr,oss tht o(r'rn r.l
\rntsfir r rrirl iIll, l!rf li, arL arrrl rriLrjr ol
,rLf,n\| rr,,,rf. \\ i\hirqI.n

‐
CZoCap

of 16 oz

&32 oz
ギIIP~す。P

con十 olners

in lhrcc

popular

colors LOCごにい Co
Кent,OH 14240

(330る78-'733
iV3ER/wwilことにぃcm

vzYzv/.p(e?.cqny'f .tlsfeib-t
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Stle Guidelines
'lh.rr rrP l\i1) tlp.s nl port.rs,

robnst and bfo{n rlroiln porlcr has n
softcr llavof and lo$u graliLi,,s.
lir)lrusl tioftrr is a learl\ rlarl ate \ilh
compl.\ ronslcd malr an(lhop charnc.
lc. $Jc sill ox\'rcil tr) Lhe n usl
st)lo of tiorlpr in rlls arli|1r1. A r)asred
malFgr.in aroma renrnris.cnt of cofi .c
or chocolatc should Le rpprrrnl. Tlrr
hop aronrr is |ltr\ tr).lnl.file.l)iarottl
afd liuilt e{lers are nrod.rat. io nonc.
'lhc color is dark brown 1(, black wirlr
Xrrocl hiEllighls. Th. bfcr should bf
.lear and rh. hpad rerenri0n shout{i b.
modoal. io good. D.ponrUrg oo llll
cox riratn,n r)f granrs iri lhe nrall Iitl,
llltls anrl rltcnualir)n, thp Ua!or na)
fnish lion drr lo mfdium-s$..r.
nobnn pon,,r is drcdiunr ru tull-bodn,d
*ilL nrnltsnrte rr) l'$ rld!narion.

Hops, Malt and Yeast
Ouf fefit)p is ftrr an \nrrriran-strle

foIust pol1rrr bur tou .an .asitt subsli
nnc tinglisb ingrcrLi.nrs and makc u)

Lrrglish.stilc porler. '\n \mcriran
pon.f .o!ld us. \ugg.t. Ccnt. rial.
ChiDook. Norther! Br,vcr of Cdsrado
hops ir l,lllering, ard ir inr,, h.i'rs a
smafl amounl (not orff onc,hal ouncc
lnr a i-,{allon br!,h) ol Casradr.
willanri,rtll or a .ombinriion ibr navor
{ifnavof hops ar. usod) trsualty rrollla
hops arc nol used, bul it thc br,\Lrr
dcsjfet, he,tr sh. (sn u\. up to rtrrp-
hrlf onn.c of t\iuanx\lc or Cas( dc

Usr u Li.S. rs{!!^\ as rlc b|s,
n,all. spo.ialt! grains inchrdc .ho.o
lalc. cnstrl. black. tlfiiish b.oNrr nrahs
and sDall {nl)unts i)1 r)acr.d barh! {j
ro 6 ounces pcr i-g0lton batchl. t'or
.rl.acl brc\crs. B.ilish n)alrcitftct or
L.S. braods surl a: lle\a.de$ ,tr
Bfies\ llislrl ,:an hc lspd a. ihe hrs.
m^ll. !lallo,rtcxrrin is son.linlos
addcd lirf bodr and !||0ulhlpel.'llrn is I $id. \arid! of \'.nsl
srrajns lsod to 1ir.r.D1 lhis ntl(,. lior
r\m.ri.an porrcrs, u! ,\nrrn nn Ale
(l\].vrirst 1056) r)f \orlhr!|sl Ate

(\\)onsr lilii2J. Sonrc English $rrains
trD rlso bc uscd lo fcrDcDr Anxrrican
!'r'sirtr's *i1h nrur.h sr{r:css

AMERICAN ROBUST PORTER
(5 gallons, extract with grains)
OG:1.062to1.063 FG= t.017to i.018
sBM: 93 lau=38 ABV = 5.80/0

l0 02. ti.S. .hocolnl. nalr
li,'r. lJrrgian.arr-Nluri.h rrall
8 o/. l S. crlstalhall (60. t..vib.nd)
.l oz l,'.irish bla.k parcnt nlalt

.l lb ,\lPrandcrs pnl. malt

3.7:; lbs. Ilunrois (\lraligt

ll.5 .^.\Us Nortlj(jr.lt Brcwcf {1.2j ,,/.
,n (,.2o1, alUhr r.id) (hitrpfirgl

1.2: .!\Ls (lascadc lrl.1 oz.
oI i;q! rlpha aridr (na\irl

l.?5 \\l s \Vil|tnnllp
l1lr oz. of 5,% atphi acid) {ila!or')

0ueslions a bout your

Brew Your Own subscription?

HELP:S NOW
JUStt A

CL:CK

AWAY

. Want to check yout accounl status?. Moving?. Need lo renew or order a gift?. Missing an issue?

Simply e-mail any s(bscription rolated
queslion$ lo our cuslomer $ervice deparlmenl al:

byo@[cspublink.com

Give your homebrew
.rr,a label to be proud of.' Your own,

nyolgbb€ls

use your own words on our fantastk b.er tabek.
And los! rn time lor re lrotidays, get 4-pack.nd
6-pack .etiers. roolTherr! no minimun order
visit our online store at ww.myowntibets..om

C BCLE 11 ON NCADENsfRV CF'^HO
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slYLe calenTaT

,lncrica .\le l\\\.nst l0i6r or
(hlift)r ia 

^lp 
(l\hilP l.abs \\t.l't)olr

1-l/2.rp Nlunlons.\rra light l)Nll

Stsp by Siep
Itring I gxllon r)l wstPr lr) l()(J l:,

add crushcd granr nr)d hold tbr.io rrnr'

ar 150" li. s(rrin grrir iDLo Llnrlrrc\lPol
and sparge $nh onc gallon oi l6l ll
lvat.r. r\dd rhc l)\If. malt oxlraIt
srr'up. Daho-du\t.irr rrd biln'fing
hops. lrring lhp \olrnrr iI' rhe Dft$Pol
10 2.i gallons. uoil Ior ,t5 min. lhtn
trdd Lhc nrlor ltops and Ifish noss

lJ,,il ir 15 hin.. lhcn feDr)v,, Lhc

pol liom thc stolr. {lool qort i)r l5
trrnr. nt an ill brllt or $nh . sorr
.hil1l'r Sl.ain iil(r lhc !rinraf\ lcf
nrfnlrn and add Bat.r ro oblairr 5_L/3

,inll0rrs..\dd trasl $ircD worr hrs
.(r,led Ltr bel(^\ $tl |. O\1ge,tat._
aprrrc \!eU. |crmcnr ar 7(1" lo 72" I irr
7 drls. thcn rack irto sccondarl (glrss

(rtlx,rl. lernrenl urrtil targcl granl]'
hrs been rearhed rnd b,r'r has (liuf.d
(rpproximrtclt :l wr.ks) hinh trrrl

bottlr. Csrbon{t| ul 70'10 72' li)f 3 n)

.l $,r'ks 5l{,fl rr,1llrr rempcrrlurc

Purtirl-Ntash Op(ion: .\ciili$ thc m^sh

$a|tf ro bcl,^\ 7.2 PH. \Iusl, l S lbs

llritish No r.$ nale nall arrrl lhf spt
Lialtl grains ii I gallon ol $ald al

150 li li,f 90 nrin. Spdfgc wilh I ii grl_

lons ol water rl 5 7 Pll aid l6s" f
Tb([ lbllo* the crtf'rd r.cilP. orrrtl!rrl
2 lbi. of ]Iurtons r\lra light drt nlah

.\rrafl lron, rIe l!)il.

All-Crtrir OptioD: I.iditi th. 
^sh

$arrr 1,,l,el(^! 7.2 pu. Ilaslr l0 3:l lbs

llrnish t\to ro\r lrlc mrll an,l rht \P.'
cialtl Srails in +.?3 gallons ol $rrPr ar

l5+" I for 90 ntirt. SpiLrgc $illr 5 gnl

lons ofwrler al 5.7 pll an.i 168" lj Thc

roi{ boil is 90 min ,\dd lt I A:\lr\ 
'rl

bilrt rnrghops fu thclasl90min orlhe

hoil. \rl(l l1,p fla\(,f lups a!d lrish ntoss

as indi.amd bt ih. f\lHrx n! il)c. I

lrss and Yatk 5:on.1u ski atu thc

orrcr$ t'I rtultni, LtptPss i,r llor/o.
(:onn?.ti.ut. lll rPiP.s nrP uduPt.d

Irot,t thcir baoLs Clon.br?u s t\tor?ll
hllishins. 1998) drtl Beo Q1l)tur.d
Illultose Pr?\s, lo,t)).

Homcbrew Adventllrcs is a proud suppo■ cr of

Equa1 0pportunity Brewfcsting!

1100‐1 00ntra:■り0・ 0101:otte,‖ .0.20204

704・342。310000B。705。7700

wttmobrow.ooln
CIRCtC 16 0N REAOER SEnVICE CARD

Northern Brewer - 1150 Crand Avenue MN 551

CIRC[E24 0N REAOFR SERVICE CARD
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Vocabulary
cleanrn9
sanitizing
won
malt extract
aerarlon
fermentation
specific gravity
patience
priming
racKtng

New Skills
cleaning
sanitizing
aeralng
fermenting
priming
racl(|ng
bottling

Oblective: Brew a btown ale with
the least amounl ol etlort and
equrpmen(

A .ew hodt'bre$.. is ollcn bDth

oxhihra.nd and bc*ild.rcd b-! lis or

her nc\r bobbl rulhough a suc.rsslirl

lifsl bal{i is thrilling. a br0wcr mav

not undcrstand lho poi t of cach slcP

iD ll)c pro$durt). ADd. if hr'd likc tr)

,tange a i.w rhings rhe n.xl lirn. hc

brews, hc may nol know what thc cor-

scqucnccs wil' bc. Thlt s whefc

Hotrrcbrcw 10| fonres in

ln Ilomcbrcw 101. I'll guidc You

tbrough the slops ot brcwi'rg a L!lr:rl
tusr brer re.ipc tsfl? rn. l,0r on Pdgc

3al. t ll iellyoD whar's rcally important

{hcn b.c i|lg thh bccr. a d whlt vour
becr \!ill be likc ir yrtr' all('r klt" slepi

t ll also poinl out crrors bcginning

homobrcwcrs oltcn makc ond lcll tou
how 10 ovoid then ln subscrluent

lliNel,rcw U art'dcs, tYe ll comment

on tho changing cquipm'rnl and rccn-

rriqucs nqlded for brc$ing heer lvirh

rtro and mor,l (xrmplcx ie.hniqucs
{hrr llomebr.$' ll (ufi(ulum lakcs

a lrands-or aPproach 10 thc hobby.

Through five "rlassos" lhhl rrvolt'
arollnd recipes and slop'by-slcp

instructions. tlc ll hclp luuebrcwers
dcqujrc r (mP treDsive sct ofslills -
lr{:hniqtps }o .an I'se \Lneln'r ,rou

brcw ivith cxtrocl or grains (or bolh)'

This ('ursc is rreant to supple_

mpnl, bul not ti) entirely r.pla(r', yotrr

falorir. honobrc$ book ku maJ

nc.d youf b.cw book to get dotdletl

nrtrurxnnrs for some r'frhe sleps Iislerl

in thp pro..drr.. $. also 1r] 10 cxprarn

*h\ catl) slcp is pcrtonrrd lrmcd
will lhis k owlcdgr, llrtnebrew I

gradtratcs - no mallor how lh.J 
'hoso

lo brc$ - sill bc ivoll inlbnn.d about

thcit brcwiugdccisnrts
'Ih. b{!'f 1!r'llbrox ftf this cotrrs'

is a brown alc Erown alcs sucn as

\csc{stlc ud Pctc s $n:kcd
dark, nrally bccrs. lb brPw our rrro\ln

alp. Ne ll nse on!,\' rnalt crta.t and a

miDinum ol cquiPmcDt b.Iontl what

cur udtttull bc found itr a kitchtxr'

Y,rr prnrbll htrve I larye pot lr'c slre
il .{n hold al l+a.il ihr.r galk)ns or

$ater). nnd you (rrn visit tiy home-

br,N suDplt shop ro huy a livc_gaLlon

plasti( lemonrcr and lid. atr airlo(k. a

ra.:king canc. r hldron(iter rtrd b('l

rling supplios. (trt u nnptat? equiP'

nL tt list. scc hot ot ltfi) P\tting
togetrcr this becr will only trkc a ftw
hoursi lltis is nrLr(rh tasl(r lhan il lak.s
tr) brel! nn all-grain b.or'

Cleaning and sanitizing
Thorc ar, .rdrrv linds "l brew(rfs.

frotn exlrart brewcrs maling rh'ir
boof in livc-grUon buck'rts to 0omnrcr

cial brorvcrs nralirrg lhcir beer i

nrulrisLory lormenl.rs 'lhc slilh rhise

brew.rs nccd and thc pmcedurcs thc-!

usc lary substnntioll) Howcv(|r, lh0re

ffr) xlo skills rhat ('!erX br€wfr n rds.

no m{tterivhat siTo brclvor:r lhoy briw
in: cl.a,ting anll sanitizntg-

Clctrdng und sanitiTirrg to'rr brlw_

ing ettrriprnsn( is the firsr step lislcd in

the procoduc oD brolt dat Your brcw'

irg cquipmc t needs to l)c as (:lean utd
as freo from biinogn:al grosrh as possi-

hle. lho only orgaDism lou wani grow'

ing iD you lbrdrcntor is veast C'owth

of oth{ir orglDisnrs in rnft rrrn sDoil

thr r"sulling beer (bntaminaled bcer

ay t rn out sour or dcvcloP othcr off

Ilavors. ll {,a snnlll likt babv diapcrs

In addiliur, the bser may gtrsh \ryhur

opcnod or Fu boltlcs ma]' cxpronc

(l:or a quitk lluid( b connon bcct 0n
tnminonts, s(c P(gP 26 )

'th .lean Jo(rr cquipmtnl. Ynrt ll

nocd a sp.cial solution thatl tnadc tbr

brewirfg cquiPmur{ ts.t th? bor on

Ziqe 25l. Makc tp thc soluliitrr, grdh a

scrub brush and clcan all thc surliccs

youc rca(l Rurr Your delu)ingsolu'

tnm lhroogh Yorrr racking i:ane nno

lo.m.nration lock Aftcr cleaning rinse

thc equipncnl When tou re donc'

visullh iNprrl yi'ur equipnn)ut cspe

riall] those surfrnes thal idll ('r'thtx

thc i'ort Ifyou scc anl' dirt or r€siduc'

r.peat lou (lcannrg procedurcs Du! t

fcl! on tour sanitiTer lo lakc "re or

anv s rlhces rbat ar. nor spotless - it

docsn'tlvork thal wat You lL Dcedyour
(:quipr :nt l(, b{r tts chun !s possiblc

ir'thc sanilize. tr) be ef1erxive
'tn sdnitize, soak anY.qurptrtc r

Equipment list
large pot or kettle
large spoon
dial thermometer
plastic fermenter
airlock
hydrometer
rackrng cane
plastic hose
bottles
bottle caPs
bottle capper
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thal $ill toLlrh ilort in saIiriTing solL,
rion. IJc surc ro run sanitiziDg solurion
llu{,ugh y.rur'ra(:kiDg ean,, and thr
rnenlrtioD h.k and I r il sit thuf trtr
rhc srrrc amouxt ol tim. tour br|tf1is
{,aking. \\'Lrn lon r. doIe. rnrsc rM

'lh( fin.1 st.! is lrrc!.nrio!. trrnl
lrke lhis lhc $rnrg sa\'. bur \on rna\
l)o lhr biggr\l lhrcnL tr) torlt b(rrfl
Llcrr (ld\', rou pnl up brct(Jia ard
\easr\ liortr ,\er\ surli(r' \rtrr touctr.
You n.urrft r lhcs. rrn ftln-grDisrrs lri
.\e{ surlacr \uu lrrrh nrlscq0.Itl\.
l)I b.6\ dn\. lox har)dtc nnrlt rlxlfr.l
rnd grnnrs. \,,1r nrn\ rlso l,u h btra\
nrg.quilment dur $rsD1 .o ptlrtol!
(lrjarfd ll1.r \r'ur Inn br!\ri g sos
\ion \ll thcs| rhings Inr) lI harbofnr{
straius rl'hnclo.ir or yearts rhat frn

So do! r tlr.h an\ srflarr rhal r!ill
lourlr $r)ri llh. iIsi(i+'of h!.|l.ts, soh
rrtrgp'l tarls ol rn.king frxesl ln
Irl,liti.n. \aslr !onr h.rrds r)lLrn rLhilf
hr.$iDg. \\h.n \ ou i donp..lcan\our
Dfcrin! .quipr!)Dl rhororgirl! aid
$i|ts.1(tr\n rll suriicfs rhrr nat ba\f
Aoncn sprrr.r.d. likr' !our kil(lhi,n
f0unler( and s(u\el0p

No-boil wort preparation
\1l"f , leaniltg. th, ne\l sl(!rs iri rhc

prixlxllff iu\oL\r' pr.pu.ilg tl!' Rofl
lo nralr r)rf $ort $ts ll rrr. rrull
crr'(.1. r r ondrDsed llrnr ol$0r1. NIrll
r,\lrarI rs a!rih|| in mnn\ rl flpr.nl
l,Dns. ircl,xiiDg ligll1 an.t dnrt.
hofpd Did unl)o!pp(1. li.{uid nnd ilrr

W.'ll ,,rix lighr_ hopt!t nrall c\rlcL tin
liquid Iorn) $irh dark. uuh,,pped malr
i'x1rad {in drt l'ornrl. llis mixtur! will
produff thc righr anrrrnt ol btlerness
r.d color f(r'our broru s|,. tl mdl
c\t'-a.t is _holpcd. ir Jnpars hops rrf
rtrcrd\ in rhc $orli hots gi\c bocr hil
torness lli11r'frcss.rn lc csp.essed iI
\adD'rs \!a) s rsp?,?o(r 3//.

\\l,'ll nak. ouf \!ot bt dissolling
nralr p,itrrcl il hor $rlcr nnrlsle.ping
li)r 15 nirrotps. \losr I'rcwerc bo'1 rtrcir
rlort. liut ho.c. $ith otrr rll-e:facl
ber, rh.rc is realh no n(!1 lo. t\rith
ll|is trp. of brer. )or ma! oven ake
brltcr Deer by not lroiling r.ur rvorl.

lr) dis!olvri the malr crtfa(i1, lpat 2
gnllrns \!nlo to 170' I i'r I laryc pot_
'li,rn olI 1l,p hoar r!ll add drc rndtr
fxLmr'r You colr Irlat thf cnn ol extract
s,' ir pours nnrre casjl\ l)\ pla.ing ir ir
r sir ( lLrll ol hor trt, !!alcf. SLif lhe
.\tlarl irrto lbe sar.r. \00. spoon
sluld bo.lcrl. bur ildocs nr)t nc.d to
hc.aDitizld. l)nc. tLf e\lrx.t is dis
sohcd, che.k rhc lrnrpcrltur{r $,ilh
\",!r dial rh( rrr)mc1(!.. Il il is bcknt
160'Ii. raisp lho t(rDtr'rallro to Lhi\
ponrl. ll rotr o\.fshoor I'oUf L{!nl)era-
ture mark. don t ilorfr It Nrrr'l allicr
rhc o!1cume. I rn thir rDi\ruro sil ibr 15
nriDlLcs nt ln0" l. or high.r lhcn pn!
rred Io Ilrc ncrt slll

(Ju,. ot lh', prin&r\ fl'lsons llr
hDiliDg $,rt is lo kiu nriroofgnrnsrn\.
Bu1, fnislng tbc tFtriD.faiuc ol*r,rl lD
l6(r' lrsl)ould lill a1l tlro ]rIgs in rour
\or .\n(1, sirc. 1lx $(,rr ns(l ro mrtc
nrrlL ,1lrnc1 wa\ trcbnbh boit.d

clear,,rg: the process of
makng an object tree rfom din

sanitizing: killng al, at gtearly
reduc ng the number oi
m croorqanisms on an object

wort uniermented b€er

malt extrcct: a thick syrup or dry
Powder made ircm malied gra ns;
a pre made, condensed form of wort

aeratior; d ssorving orygen into
cold brewing water so that rhe
yeast wlil mLr lip y quickly

係(,1111∬λ:ィ″fll筋″窃″7'7
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,iurtPr.li JiItc!r ,nit ft.r.

Choosinq the rioht
cleanerc aid saniiizers
It takos two st€ps to got yorr
brew cquipm€nl rcady: (leaning
and sddlizing For bolh rt€ps,
you'll need spccial chomiGrLs
ttat you can buy at any homo-
brcw shop or mail-order outlot.
You oflen mix a powder wilh
ivaaAr to moko a solurion.

Whed rleaning youl b.ew-
ing cquipmc.t. it's best h avoid
usin,{ soap. Soap rssidue can
ht$fere wilh head rotention ir
beer Two popular alte.narives
to so{rp ar6 TSP (tri-sodium
phosph3t ) and PllW {Powde.
Brew€ry Wosh), but therc are
many other options sDd brands.

Bleach ls a chesp sadiizer
2rl2 tablespoons of bleach jn 5
gallons ofwrl6.mates an effec-
ti!'o soluti.rn. Be coreful when
usi g bleacll: It r&n corrode
srainless srccl (if thar! whar
your brewpol is made of) and
can bc absorbed by plastic,
leading to ofl-Ilavor$. tfyou use
bl€ach, and lDsny homebftw€rs
do. rhse thoroughly.

Axther comnon saniiizer
is it'dophor. Just I ounoc in
5 gallons ol wator mskcs a
geat sadtizing solurion. W,hen
used ir tow concenbations it
does nol neod 10 be .insed.

lirr morc inf0rmation. ask
ftt your homebre& store, ch6ck
out r Nan-0rd6r catulog or go io

au u. c nlogitclean so B. com
uaiaL|ivest athemica Is. com
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MrcHoBris -{aE rrrlY\lrrtrRri, ,r\D
solnetimes thet gei int{r our bcer,
no matler how m€ticulouslY You
kcop &hb'r' clcan. 'fhcy arc cn1-
rers thai ihrile in thc pres€'rcc of
at.ohol ond tho abse.ncc ofoxygen.
Thoir metabolic b)-prodtrds
dcstroy lh€ biologrcal stsbilitt of
your homebrew ond usually causo
cknrding. oxcessi!e sodimcnl.tl ion.
and a revolliDg taslc, which geN

worse ovcr 1irnc. wheD your becr
t.aliles really l')ui]'. is unusualy
cloudy 0r gushes like crazy, in
spiro oI your bcst bresing cnbris,
drsnces a.e thtrr your polcrtlially
d.lighlful bovffsge coughr one of
those oommon bre*crY bugs.

Pedlo.occxs cercDiiia ruakos
beer cloudy and givcs it a sour
butte.y, diacctyl laslr:. Yoi, itl
gucuze and olhcr Bclgian bce.s.
ihis b.rcicrium is addcd detibcr_
atoly ro inffcaso aci{l lcvcls.

Lactobacillus, as ihe naDro
intplies. produces lacti(, (so'.rr

mllk) &r:id. Cloudiness and exces_

sivo sodinreDlation axe also 'gifrs'
of this rodlikr crittcx One vcrsion
nf barrcrium, |,acbbdciuus dcl'
Drt tii, t,an bc found in scveral
ll'tgian beers such as gueuzo,
lanrbic and sour browD ale. as woll
as in Berlinar Wcissc. sonx:
slraios slso prcduce diacctyl.

Wild yeastJi comc in endress
varieriiis. ThcY arc "wild- onlY

boca sc brewcrs lhink so- Tberc
are only tlio r:alegories of Ycast
thal aro not wild and makn beer:
SacchamnlJccs c?.cnisia. rht
wartn- and lop'fcrrnenling varioty
fiar ir used lo makc al.'s, rd
Sa.charonscos ultorum, thc cold"
and bollom-ibrmenling variolY
thdl makcs lagcrs. All olh.r Fasts

lun mosl lree.s into ]ttk.
Wild yeasls lurd io make bccr

cloud!, cause a soupy scdim.nta'
tion, and Sive lhc bee. a woirdlY
aronlalic tasF wilh harsl trnd
unplcasantl! bitl.er oferloncs-
Agaln,lhc Belgian br.wcrs arc ttre
delianis of the lol lhey ust thc
\\-tld Bft uanlmg e s btu e I lc n si s
to producc 1be (lassic sw.lalY
'horsebsir" character ol manl'
Bclgian $reuzos.lambi{ s and sour
bri'wls- Tho soumcss comes lion
tho ladir:-scid baderio pedio.r.-
cus $d lft.lobacill s.

Irinally, if your bollles li|ain
aDd gush uncontrolhbl! upon
opcning, il s probablY hccausc or
IuNariun, mperyrilltts or rhiso'
p6. thesc are nrtd-likc- parasilic
lbngi lhhl contaminale lhc barley
an the ficld. \t{)r} $ot weall)er
(floodiDg) causes ft'ngal probl,'ms
aDd thc lurgus willslay in t[0 soil
mlnl seasoN aflcr th. 0ood. Ihcl
afr) roy diffir:r l io ersdi{rlc.
'lhcsc furgi .onlanl poplides thal
promotc thc rev.rsal ol the disso-
lution of (lllrb0rl dioxide (CO2l in

I,,ur brcw. lhis rcsuh is lho lbr'
maliinr of lalge, tasl-r)scapiig (:()2

bubbles trround mn'isrule Par.n

&mhninations trrc almosl
always airbornc. and theY lupPon
ir 0re bost ol brcweries Ihcre is
nd {:urc lbr be$ inltctions. l)r^rn_
tho-druir is iho onl! rcmcdy litr
tlc bcAr and axposure lo high
hctrt tsuch as bo'ling) is th. most
ollh(lilc nrcans of 

'rroking 
yotrl

equipnenl usable ngair. On a

80od nole, no c ol thcs') bccr
intcdions cause humans lo got
sirk. llxjy jusl mdkr us srd frorr
thc loss r)f r linc br1( h.

llorst lhrttbusth

L.tbr. !r $rs rond.'sfd, thcrc is no

rfasol lo boil ir a s.co.d rinnr. Th.r.
am rls,) u lc\! b.nelils Lo,l,l boilirrg aD

{ll c\rrs.r \,11. For o,re lhing. lh.
worr will dafkrn l{\s il lr'\\ hfat is

rpplierl lu il. This i\ im!.ran1 sutc.

Iou af. insrfr.fd to hcal I concen

rrrle.l $orI. lh.n {lilulc ir lo $orking
sn.ngth i! tlF lcrtreDrcf Ihe Inor.
fon.cnrraled Lhc $or1. LLf nhl rL

d{rker$ rs hfar ir rpPlied. lD addilion,

bnilinj{ llic $olt \!ill drilr otl arrl ]rop

\oladl.'s !rrsur ir lh. prc-lropPed

mall eritlad lhfse coNponnds, \tlcn
prcscnr. si\. bccr rh. arunra of h(rPs.

Wort cooling and aeratron

'\rr)lhcf bcnrnl of no_b,,il \rorr
prcpaulirx' is lhal lPss $ofl coollrg is

Ieridfd conrt)ared to $trrs rlinr ha\t
hcrrj h)ilcd. \lofl rcds l. br roolod

b.l'or. )eart is Iir.hed. l{ \.a\r is

t)lrchfd i o l!,1 $ol| Lhe herL c n kjLl

or \ruD tlt. )ersl. Dillerenl \easl
s|Iainc I'reli r dilhrenl lrrrrP('fatr]r.s
bur lbr rhis l! ef. lh. $.l.l n,!{. ro cool

r{r al l(, sl 72' lr. lrr this pro{:tsdufc. lhf
\orr i\.ool.d b: a'ldirg lh. h,'r. coD

fcnlrar.d $rrt to rold \!arcr in trx

'I hrl (rld $atcf sprres uothf r 0ur-
po!. b.sidrs .oolirrg ll \ou sh,rkc the

\ar( r botll.i \i8rr'oush lin s(\cral
sc.,,ri(1s rs.. bor o, porr" f,el, or\g.n
$il tlisq,h{ i lo rhP $ulcr ll,i\ is
(tll\:l ncftttion Vruf (orl n.fds o\v_

8en \1' tlat rhe \easl can InuluPll
quiclll a1l,,r thot ar. pitthed. llecrs

nradf lioDr inarl.qualc!: nefrrcd \!orl
ma\ srffcf lionr I sluggish lrjnrc'1ra_

lion \n(l lh. \.4\1 $ill gi\c .il f,tn'
potrnds..alrd erL( 5. shni (rn nal'{
llrts bf(. snr.ll lik. bnaDas.

s,'. \uu shoolrl arfttc tour col(l

bro$ifg $rllrr lls mucli ts Pos\ilJl(r.
sh,rrkl hol $.rl h a.rnlp(i. t,)ul \o
.\crarinA h)i \!orl frn l'slantl] (hrkfn
lhc \rori \l,rre irnportanlh. Ic.rs \rrl:
teriDg lfonr "h,,r-si(lc aff:r1i,,n" ma) g,)

sral trstff. Onll re.alc col.l $rtcr or

.old $,rr rhcr bP$infl..!i(r rddnrg
\our s on !, lho (,,1d (dli,r il' !orr ler_

rrellcr. ch..k lh,tcmp.ral0fr $ilh a

srrirircd th.rmoniPto. If lhe Lfnp. _

Inr. is hel^\ ;2'l. pil{l) lhc lfasL

sfnPDber:lr{rl lld | \L ! |,,\



Fermentation
Noxl lo clcodng and saniratlon, rhe

most importanl slep in bfewilg good
lreer is conducting 

^ 
good Ipmenk|

rior,. A good iiirfirenlalion will pro...d
quicklv and \ir.ld a beer tree froD odd
navors and srnnlls. liniruragirg ycasr
growUr bI runnntg a good l'0rrnonlation
is also an antirlrnlanrirxrrion l|reasurc_
Ycasl gro{1h .hangcs wort (rxrdirions
md protc':ts against growth ol man!
olher nri,rr,xq{anisnrs. Atld bcers
mado irom good fcflnonuln,ns Iinish
al an appropriat€ speciJi. grariit!.
Spfl:ifir gfavily Drcasurcs lhc dcnsiry
ol a liquid comprfed t0 water. wlfijh is
1.000. Nlore on Ihis lar.r

A wPal nxrucDhtion can lcad ro a
becr wilh a high fi sl gravit!. Bce.s
lilc this arc too s{o.t. ,,\lso, unfe.-
ntenlcd suaaN nr rhc bccrs can sup-
port ba.terial {ntrllh in thc liDished
becr In o or to nn a good t{lrnrcnra-
Lion, lou treed lo undcrstand yn&st. lJy

.hoosing brown trlc for our tusr beer.
nc ve hedgerl orr bers. ltrown iles are
suppos0d to bc r bil swect. So. cven it
vour feflnenlati(D docsn l go cxactlyas
planned,lour bporwill stillbc sll ri8hl.

Ycast arc microscopic ltngat
,'rganisnF- In bro}ing. thcJ consuc
the .ornponents ol lvoft, prinxrilt the
suge $auosc. 1o oblaln enersv the
energy ob1atufug proccss thcy use is
.alled i\rmfl|sriru. I)ifTemnt typcs of
Icrmonhtion are named f0. thei.
br{}akdown pruducrs. rlhat lhc cell
mnverls the sug0r in10.'1hc ttpi) offcr-
mcntatlon vcast use 8j!€s oJf 

':arbondioxidc and cthanol asby-pmducts and
is ltllcd etlrrx)l fcrnrcntalion. Thc
(arbon diorid. and erhanotgi\ur otT b!-
thc ycast during lbrmcnlaiion giv.
bcer tu,o ofils urost dosircd rhoractcr
istics: tizz a.d kn k.llul, nriDo. fenneD-
tarion byproducts givon or by ycasr.
sLrch as est s, ltlso plat ! largc rolc ir
lhe mst. and aroma ol b.on

Pitch enough yeast
lI the prourdurc, r-ou a.c i slrucl,

ad L0 pil0h 2 L0 4 pa{rkels {)fdried yeasr.
You nccd to Dit.h rhis mu.h teasr
bccauso pitclilg too icw roasr ccls
nr.a s lho yeasl have to rnullipll nuDtr'
limes bclbre rhf. ar{ .nough r'f rhcnl
10 lbrmcnt thc \vo.r. lloors made ttom

udoryitchcd sorrs srart slo$er and
linish lerme LinA al u highcr specilic
gravity. llollr of thes{: situaliurs
encoungo growlh of microorganisms.
B€ers mado fro'n u derpilchcd worts
also have more esrers rhan b'*rs fronl
adcqualcly pitchcd !orrs.

Pitch healthy yeast
You arc also instndcd ro proofth.)

ycasL itr thc pflx,cdure. Prooling yoasi
is somethinS done bI both bakcrs urd
brcwors who usc driod ysast. Ihe
drjcd l'casl is plsftd in rvarm {a1cr
bofore it is used. IIe lvann walor
quickly rchydrrtcs thc yeast (:ells and
brings thdn back ro lunctionaliry.
I'it.hing the dried ye$t diroorly iDr(,
thc wort is not as o,loctive 

^t 
quit:kiy

reliving thet|). Oncc proofcd. rho yeasr
should nor sil in watcr for l(' g. Rcod
rhc ilstructions on louryead packel-
dillsrurl }elrst straiN havo direrenr
pu)ling tn es. Prol(xrg{}d sloraSe jr
satcr can lcad b osmotn shork, h

sralc $h.re tho yrasl ccls arc haring
troubl* pumti'rg wrLcr our oI tho'r
colls bccauso it is dillosing nrtu ficnl
loo quicklry

Try a little palience
orce tho lrorl is in thc lbrmenr.r

and Lhe ferri)eDlalii,n iock is on. ir's
t'm. to wait. If you aprared rhc tlorl
sullicicnlly and pitchcd cnougb yeasr!
clerllhing rhould b0 linc_ You shoutd
sc. slSns or temenlarjon within 24
houIs. somctimcs much soonnr

A mmon mmplahl ol bcgiming
homabfewers is thal theif ftrrmentd,
lion ncver siartcd or was delayod.
SonrcliDes, thcy're ri,{ht. lf rhcy did
nol pit(ih enough yeast or ae.rle rhei'.
*ort, il may takc a l.w days lbr fer-
m.'ntotrotr 10 slart_ Howcvcr. the ler.
rncnkitil)n n'ry harr gonc nlr) I,nd tho)
just don't Inow it. Its noi uncommon
fo. bu(ke1 f':rrn{}n1cN to seal incom-
pletely. lerrnenlati{rr (.an be ra}injl
pla.. while litlle or no acliviry is seen
in thc airlo.k, So try n litll.2drrer...
The bcsl coulso of ac oD h to assumc
r}c lermenkrn)n went welt and $ail
until lhrcc days bcl.rc lour plann€d
boltlirg day. Chcck lour spccitic gravi-
tI ea( of thosc thrco doys. Itrhc grav-
ity is lolv (ben)rv 1.{)2{)l and doesn't

fementation: the process by
which yeast convert sugars in
wori lo ethanol and carbon
dioxide, resulting in a drop in th€
wod's specific gravity

spaciltc aravtly; th6 density of a
liquid compared to water:
original glaviiy is measured
b€fore tumantation and nnal
gravity is measured when
fermenlation s complete

patlancej the stal6, quatity, or
fact ol being calm and unhunted

prr'rirg: adding a sma amount
ot sugar to beor betor€ bohling
to restarl termenration and

rrcktg: siphoning your beer
from on€ container lo anothar

,' t{uw
!io(rfl{rE
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Brown Ale
oo t.o4a. Fo 1.016

IBU d.pends on mslt oxtract

3.3 lbs. of liq'rid malt cxt.&l
oig}l, hopped)

2.75lbs. ot dded nall €nracl
(da*, urhopped)

2 to 4 pscLages of dried de y€ast

I day b€fore brew day
Clem and sanitirc six 2L

((,r four ::iL) soda bottles.
Fill tho soda bottlos with water

and rofl igerale olernight.

On br6w day
Clean rd sanilize cquiprnont.
Hear 2 gsllons water to l7o' F-

Shlt oflhoat.

Heaa m'xlure t0'160'F.
Ilold at 160'I: for 15 minuaes.
Shakc wotcr bofles.
Add serst€d waler 1{} lbrmcnter
Pour hol wort inlo cnld watcr
Swi worl io mi{ evenly or stir
with a large, sanilired spoon.

Take tbe lempertture ofthe worl
with a sanitiT-od th{)rmomclcr-

Prool ad pitch yeost.
Scal f{rrment€r snd Ndd airl(xrk.
ljermenl for 7 days ai 68' F.

I week after brew day
'Issl gravily for thr€o days.
lf gaviry is constant. bottlc beex
Lct bottlcs sit et ruom

lempersture for I week.

2 we€ks after brew day
ReLigerslc bot es ft)r 1 wesk.

3 weeks after btew day

Summary
. clcan you brcwbg cquipntcnt

. Saniri/o an) surlire lhal sill
co c iD contad $rtlr \!url

. Run tr !,x,d lcrr!edLari,,n l)rl

!itfhing enough tfasr
acrrling Jorrr lvort

. Ch..k spccifif grr\itr" *itl'

. lJorlle rn.l enj,)t lour hn.rl

,rhang,r, !i)u'rP r.ad) to bod..
'lo rL'st th. sp.eifrc grarirl, t,r' ll

rced r ,,l,iaD, srnili/ed n'rasurnrg.!p.
rour hydn)mek'r and a !0sl $li d,!:
You can bui spccid c]liDrlef\ nr rliis.

bur I.iu\l ,,se Il'r plasri. rubf lh.
h!dn, 'ier.a'n. in O!.! iour luck.l
lernrcnrcr and s(oop out lhrul :l l,r .1

ounccs ol rort. Seal lhr lermcnl.r
irrnrrlirrely l'onr thc i!oft into tlrl
cylindc| ard ffild thp srr\ilr lY,nrr

l)\(]lururter $ill ..me \!nh d.railt'd
inslr,! lions.J l)is.ard lh! srmPlo.

Bottling your batch
'lir hrnlle ionf bro*n rlc.lou Dofd

ro cLcnn md sanitize i,l L\!.lvP oLrrre

botlhs. \i)u a1s,) rreed t,, fl{'nn and san-

irire \{,uf plasli, hosf rDd /a.tt?a
.anc. lhis is r rigid phstnr tub. lhrl
b.ndsiLt tlic top. Yrnr use il lr)silhon or
''ra.k beer iiont .nc conrri'r.r l)our
lormrnl.rl 10 anorher (\our brnrles).

\iru dont rerllt nrr!l t0 {aniliTe

tDUf h,'Il' fals. jrsr b. sure nol ro

rou.h 1lr. sidc ol lh.n thaL \lill br flr
iDg lIf Lror. Il l{,u , h{n,{' lr) sanlri2e

lheri, l''i! them lirr 1; minutcs
I hr nc\r sr.p ir prtnil?t tour b,!!.

This nn)us dddirtg r srrirll annufl |l
lemprirahlr sugaf, nntalh ..rn sugttt:

to Ll'r bx1.l lhis sak.s up-'th. ycast

a.rl stans n fcnc$cd lfuurl{tnn nr

dn boltle. ard the r.sultinB rrrbon
dir)xirle farlxrnates "roIf hccr.

'I hc sin]plcsl $nr tD prinp l)eer is
ro use PrirnfliLbs, $hi(h are tremea
surrl f,rn-s gar rahl.ls \bu caD bur'

Ihtsse aI many honcbrc\t shops. Drop 2

ro ; Pridirl![s iD er.h b,,1 , . drDond-

nrg ,n rh, lclel ol .afbonaliou lou
$arr lll i! a s.rto bct) Olce dl t1!, lDt-
rlcs hn\r lrr,o priDrpri. fark l|f bPcr

irlu ,,a.h holrlc. 1..:rvc bchnrd thc
rlir'gs rl dr. bottuD oithc bucket.

'lo stnn r siphor. rLidcl r \ani
riz,,(l !lrni( h,,se n, rour racknrg canc
(al lhe iot. rotrr rlc b.nd). Put tlrc lcr-
m.nror on n labl(i or sl{rn s,) il s higher
rlnr !uuf l!nrles. l:ill rhe hos. and

r'rri wilh wrl.r. nrking surc 1ll.r. arc

no xir bubblcs Put tho fd,lkltg i:rt'e in
rlx Lur rnd rhr ho\p in a lirrln bn.ker.
\\hi'f lon Irkf rour thumb oll lhc
hos..lhc rvat.f will now out oftl!, Lub.

rnd st rl lh. siphrn. onr. b.rr is llrtrr-
ing llir{rugh. liU !onr bolllcsl Pjn(h thc

hos. 10 slop lbc bc(| each tir'li )ou
s$itLh botll\. l.ea\+ abrrl ai inch ol
hprrlst,afl in rhc ne.f ol .a.h borlk'
( rimt th. crps and you r. donfl

I hris ( blhll

t cm.nt !r(r bclr irl aJit( .Rttor
pktstk Lttkrt uith u tu1 ditt oi btk

\ou ll e 5l tuchc.oatrce bottl?s. tL

holth (aU)rr nnd sntu. (aqs.

seploirbe. 2(r1rl ll[tr ]rLr (x\\



Do ltou speak bccr? The borld of
h.cu,ins is lillpd uith I|.cion
phtds.s and ulcird uor[s. lhis

"ti i.alossarv oJJbrs plentv oJ cool.
st)utt.littg DonL gou can usc to
inprcss !r'u. Iricnds (nd s1@d

8tu.s(cucrgcsotz: Thc bccr-rux
law in (lernrdny thr! I{overns lhe
nxation of beer and |he merhods
and processcs of malting and

Breu hcfc. Thc broMish ycast
aDd trub layer d rt accmulalcs sl
thc loP 0t the fcmrcDler

Rraucr Ge5chwlir: ltanslAtos
foughly io "brewer's rumor," an
uoftrtunate a(unnnaaim of lar
arotnd the midsection of many

BungJulce: Brilish slang for be'ir.

Chondrus crispus: Scient'fic na c
for lrish noss, o r(:d seawccd thtrl
is srtrnclimes added t0 the ll|st lew
minnles of the boil. It helF .lcAr
lnc boor by causing haze,lbrmirg
subshnces 1o i:oaguln(e and scrllc.

Dr[t lassen:   mothod of ycast
prop&$lion tnot irvolvcs douLliug
tlrc worl volume trftcr a lew dsys.

Dmp fas6: Process used by some
brcwc$ in which beer is droppcd
inl(, { small bullcr unk, or fass. {s
it is translerrod from the primary
to lagering i! ordcr to si.ip out
sonrc sulluoD aromas.

llrkln: A .ask lbr be.r wlth thc
caPacity oIa qua or-barrcl.

lhb: A lenn lr\ed ti) describe bef
foarn dunng bo ling or kegSing.

Glottwusser: Lust wort of hsl
r"trrin8s duri J{ rl'e spargc.

G.ant: Small .ylindrical lasscl fit-
led with draiu cocks. Uscd for
dmiring $d irspocling thc nrush
when il is lflinsferred frorr tlc

mash rLrn to fte laur.r lun.

Gylsr A ponion of rnfermented
wort added ro tinishcd beer lbr
conditiuning md raisirs alcohol

Isinglos: Colagcn prorctu from tho
swinl bloddcrs ol (xxoiD fish uscd
t,r be$ clarifiu!i(nr.

Keisclguhr: Dialomrccous carrh
used for beer lillrr&xr.

X.acusen: A slagc of iomentation
wheu u big, ro{,ky hesd of foanr
aPPcaB 0n the surfu:e of the woft.
lvo.l al this stage can be used 1rl
kraouson othor barchcs in a lalor
stagc of ferm€nllrtioD 10 carbonatc
and rxrrdition thc beer- Also.
adfling young fermcnting wo.t ro a
i y lbrmcntcd lagoring wort ro
croal(: u sccondary fi:rnnnlali{xr.

l.a8or: Gcrman for _to srorc." A
Sencric tcntr lbr any bccr pro-
duccd by bollonr-frnncnling ycasr.
'Irxc l"gffs ar., r'slurcd llascred)
in .old storago rooms 1br one io
threc monts and sonetimcs
longer, bul mr'denr nrcrhods rln -
plete aging nu.rh more .apidly

Ltrutoring: The pro(x:ss of seporol-
irg tlc sweel u1rr1 lronr the spenr
grains with a strainhg appa.alus.
l:rom the cermdn trord _lautor,"

which meons 10 clffify.

l.auter tun: from lbc CermAn
worcl lbr clarify.   largc vesscl lir-
lcd with r false slrued botlom &nd
a drain spigot, in whlch the mash
is allowcd to scrtlc and rho swcct
worl is removcd frotr thc grni s by

l-i.kspigot: Obsobtc ltrilish sleng
tbr an alchousc kcopor.

I-iquor: llrewers lerm tbr warer

Nachgugse W-or (ollccted afror
spargillg begirs, whcn the w0rr
grsvily lrogins t) raprfr oll

Pin: Half a nrkin.

Sau€.malz: Sour rsll, nralt lrear-
ed wiah n31ura11y prodlced la.&i
acid prior to kilning aDd uscd lo

Shive or splle: A circulll shapod
woodco buug lbr casks. or a smdl
hole an tlrr wood0r bun,{ 0fa cask,
inlo whn h thc publir'Bn or (ellar-
man insorls a woodon pcg 10 con-
trol thc oscspe ofgas.

Sparghg: 'l ho proccss ot spraying
the spont grains ol $e ma.sh wifi
ho1 walcr 10 rcaicvo tlrc leftovor

Spindlc: .{ tcrm lbr a hydromcler.
or the ux of laking lhe specific
glavity ol wo.t o. beer with a

Spund or bung: A r:l)surc used 1r)

closo olf a beff vcsstll, radirional
ly a woodan keg or barrcl.

Trul: Suspended phrtir:lcs caused
by th6 pre.ipitation of proteins.
hop alpha lcids and tmnins dur,
ing ahc boiling and nn,lirg slages

Ulrgc: Synonyn tor hcrdspa{x!.
the €npty space bclwcen lhc liq-
uid and rhe bp ofa bonle.

Vorderwurzc First worl {x lN}

Vorlauf: wort recirculatio beforc

Won: Thc sugar soluiion obtaincd
by m$I llg tlxi nalt rmd boiling ir
the hops beft,rc il is lcrncnaed inriJ

Somc of these dcrt itions arc
np.iut cd uirh pcmtissitrt.l.om thc
"Di.tiondrll oJ Rcc, nn.l heuting
Brete,s Pubtications. 1998).
Breuc^ Publi.ations is a diris rl
of lhe Atsociatiu of tneuJers in
I)ouldc,l (tlorado. (.:aU (303) 447-
0E16 or go to uJbul.b?ertou'n.otg.
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Vocabulary
specialty grains
kilning
crystal malt
pellet hops
alpha acids
liquid yeast
seconoary

fermentation
yeast starter
Ilocculation

New Skills
making a yeast

staner
steeping specialty

grarns
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 carDoy
fermentation locks

Objective: L€arn how to use
specialty graans, pellet hops ancl
liquid yeasi to brew a West Coast
pale ale.

In Ik,rrPbn,w 101. Iotr learne{t

hor! 1o breiv a bco thc snnpl.sl $at
possible usilg tho l{irst unourrL ofspP_

firl equiprnin't. In llomebr.s 201,

yor'll lca.n bow 10 nse stccpcd grains.
pullcl hops !l|d liquid r"{rrst t,, nttdili
{n Alrarr brer lo closell nal.h a pop-

ular stt'le of pAl. alc llr.wing lvith
sprcialty grairs, your owD dloicc ol

hups and liquid y,)ast hkes a le$ {ddi
tirtrral pie(:es of equipnent xnd some

rddcd $ork. Howcvcr. usi g tl'e lech'
nirtues de*rriberl hen,, tou ran n'r ily
an ext.a.t-basod beer io hrcw vin ally
nny slylc ofbccr You lvanl.

$b ll e$nri,ro thc recipc aud pro_

(e(lurc fi,r brcwing a \\'esl {i)dsr !ale
alo rccipc ls.c/o9c J.ll. Palc alo is onc

ul llre most popular slyles of oltis for
lrtrrcbrew$s. lhc btsl pal,' a|'s ar.
r.li..hing bccrs in Khich tht llalor ol
Doh is balaDccd lrr: thf hop bitttrncss-
\\esl (i,asl pale rles htle n(,n'(('lor
and moF ho! hirhnoss and flator
rh n rhcir East Coast ior Britisb).oD_
lorpnfis. Full suilAh (frorn Houd Ri\rr,
{)ri'gon) and llcd Seal {1. (liom
Ilcrdocino County, Calilbrnial arc ts'o
(ir(!UenL exanrplct ol dris slllp.

In ou rcrjpc. se ll add some

s\rccmcss a d color ilith lh. usc or
rryslnl md!. Lr dddilion. $c11 boosl

lhe le!el ,,1 Iop l,itleness rrnl na!rtr
llom th. hoppnd malt oxtla.r br'.

addirrg addilioDal hops 1o uuf wort.
.\nrl finallti wcll Dii:k n lirttrnl !.asl
srrain IhaI givas ur lhal cl.an, n.nual
Itr colalion cbrrmlcr lbund itr osl
Anrcri(:an pale rlcs.

Specialty grains
\\lm brc$nrg cxlracl-onlr_ becr

you rrust lind 3 oralt i:xlrarl i'rmular-
cd 10 yicld your dosircd slllc ol bccr'
WIcn brewnrg nrt crtratt b('cf $ilh
st'ccialb grains. !_,trr.in srnrl $tlh a

base of light malt extracl. |rom this
staning poinl, tou can add llnlors.
ar0nas and colorc 10 Your b..r xY

addnrg ono or u'ure sp?.idll! g/(tts.

Speciallr" g.rirr e anl gtr'in thal
is nol a base grain. so. shals a base

grain'l llasc grriN arc thc grrnrs -
nsurlly lig|tlr kilrd malled bo cl or
nrdlt,id \lherl - tlbl Inr!i{lc lhe t,ulk
.l rhe tem.nlablo srgars in a beer

spccinltt grri0s arc duker,{rains llut
a( rdded r,, brf. in srraller qunntities.

AlthoDgh rhcy add a smau amount of
IcrmcDlablcs. thu nrvor. aronta and

col(r'of these Jarhils are thc n'airr red-

rons thel are ad.l.d lo b.ers. 'lhere

iro man! diflcroDl kinds of sPccirlty
grai|ls. Addnrs drun sjrgh ot i" oon'

birrtrti,,n Jiekls r lary(, ra,rgr ('t possi

hl. llalors and rolors.
'l-hrrc uc t\!o ltai,: tlP{s 0l sPt'

(ial1v granrs, th,'sd that hale hePn Prc-
pxr.d bt sl.ning rDrl thosc thnl have

boon produccd by rollslir)g. Stcwing
rd roasring ar. t$u wals of addhg

he.l li' dark,x' lh. g.ain. llrf I'rxe\s
ol hcadng mall.d graiDs in ftc malbtg
pr'o(ss is called t;ltrr'g. Sres(id granrs

an' hrlaLr.d ix{ th{t the lnr(rid ins e

thcm cannot cscAp..In conlrasl, roirsl-

rd gral$ uc hrut.d so lhc] .I( dricd
(tui(kll. lhts opshot is thal ir' thocenter
of a slewed grain mosl ol lh(l srarfh
hAs bccnconrcnod lo sugar.I'1 l| roasl_

cd grdir, lh{} rrllld ol tlx] 
'{railr 

is

rstl! slar(h. lhp mosl romnx tlPes

of stcscd gra'ns arc c./srdl ,rtd/ls
Corunlrr haslcrl gnrils irlt!dc {ho(u
l:!tc and bla.\ Int.nl

\\'c I usc cryshl Dah in our bcc.
DillfreDt crvst.loralls are kilt,cd 10 dit
rercrrl dcgrees. 'llte no.e kilned lltc
mall is, tbe darknr thc .olor 'lho dor
ol'a c\stnl nralt is usu lr cxprcsscdin
{legrees 1.,,!iltitrl('l }. |',r' r Prle ale,

ary oysral mall lrorn :ll)" m 4()' t. sill
sullicc. fFor rrorc on grui dor, sc(

Yon can srPcp large amdunLs ol

st$vcd grains in an crtrrcl bccr
,\lthoug} sonrc lJrcuers load thoir
bcers up witl' sl,r{iallt gr{ins, oxrsl

homobrcs'crs lfy 10 kccp spftiiallv
graius undff l0 lo 15 Potcnt or thc

lord Frah bill. You dt)uld lirniL lhc

anrrnt ol roariAd grtins that lou
sro6t. lhe smrch in .oasred grrins can

oro{ic a hazc nr You bccr th.rl can

suve !s a sourco ot growth lof ba.ic

@ '.n*"*,r",' u*' 
",, 

, n',.



ria. UsiDg less than 5 pe.cena roasled
glrrills in an oxlract beor is A good rule
of thumb. ln ordcr to use large.
smounis olroasled grains, you nced ro
mash the granls. (See Hom(brcu :to1
and 101 fit. norc dctails.)

Using specialty grains
spe.ialtr graiN musi bo crushcd

before thc1" are sleeped. l\'lost holDe
brdv storcs ciaher sall c.ushcd grsjns
or huvc a grair mill and will crush the
grains ft)r vou. ln do il you$c . simply
use a rolling pin and a fairty lighl
lourlt. You want to crrck the grain and
open thc husk, bur nor pulvcrize ir.

spcrjjalty grains should bc slccped
at tompcra.n.es in thc range thal b&se
malls ore mashcd. This rangc is us[al-
lv 150' I,o 151i. 1,. rfyou snr0p r}te grains
at highcr tcmperatures - for exampte,
if you boil rhun you nsk oxlracling
1,n) mant ltronins from rlc husks. A
beer with mo mart lannins will t&\1e

To s|{rcp lhe spccialry graiB, ptace
tlte grains ir youf ylon gruin bag. If
lbo bag b&s a d.awsr.'ng, r:los€ iL. rf
not. lic olT tho cnd of the bag tt.at 3
gall(xrs ofwtrrer lo 160. F, thcn lurn ofl
tho heaa l,lace the grain bag in rhe
watcr (This should drop rhc tcmp0ra,
tunl u muplc of dogrces_) You can dc
tbe bagi drawsiring r(i the handlcs of
your pol or trse string ro tie the bs8 r0
lhe handles. Thjs wilt kecp pafi of rhc
bag oul of lhe liquid snd rruke i1 ousi-
cr to prdl oul. Stir the waier a few
timcs rybilc you sroop, and sri. rhe
waler rne li'r11lime brforo you rcnrove
the grain bag. Srirring will (:suse wder
ro tlow through lhe bag And reteAse
rolors and flovors hom the grain.

Aft,rlh. grains Iave been stecped,
pullrh.m out and sci rhem i'l rhc sink.
The grains rvill bc hor. so bc cdclul.
Its n good kl.'$ ro take a snrslt kilrrrn
slrailr.r and rfmove most oflh€ "flr)rt-
ics" lcft in rbc walcr Thc lloatics arc
mostlt husk porrs. Il boilcd. thc picccs
ot husk $ill su.reldcr thoir tsnnins
a.d load b astriogrnr(:y, I){trr'l worry if
you con't gct thom allra lbw stray husk
pie(s \ol|l hurt your bcc. Thc
slrainor sh0rnd br! rlean, bul diD,l
bohnr sanitizing ir. as rou witt boit the

Oncc you rc done sleepina thc
grains, il's tino 1i} add the oxFact and
proc€cd to{ards the boil- Dudtrg lhc
boil. you ll tirrtho altcr tb6 llavo. of
your basc tnoll cxlract by adding hops.

Hop varieti€s
Your tocal homcbrcw shop p.oba-

hly has a la.ge variety of lops. To a
bcginning browcr. the varieryr:an s€em
ovcrwhclming. How.lcr after reading
a few re{:ipes, you'u sturt ro see somc

Hops comc in thrcc basic forms:
leor hops. pf * hops und pcllet hops.
Pcllot hops are the nrcsl r nvenienr
and most widoly sed torm 0f hop
lnong homcbrewers. Pctlct hops arc
made hy compressin{ shcdded hop
lcav€s inlo small, cylindriral peltets.
We ll us{} this forn of hops in ou Wcst

Atthough thcrc aro a largc nrnber
of dilTofcn{ varicrics of hops, you csn
trse thc nrunlry ot origir d s guido lo
whar qpc of bocrs ro tse i1 in. Brilish
hops. sucb as Fugglcs and lisst Konr
(;{rlditllts, go \aelt in bidcrs. porrers or
olhe. becrs traditionally browcd in rhc
rcgior. Hops liom thc Lirropcan conll-
nc.l, sur:h il-s Cernun Hallcrlau or
(ize.h Saaz, go well tn rxnttinenlsl
lagers such as holes or pilsn.r Here in
thr U.S.. craft brewors lrequcntly usc
(:{sftde or (ihinr|ok, which orc growu
in ahe l,acific Northwesr.

We']j load up our pate ele wirh
(l|scadc hopi. (Iscade has o cirrLs-
lloral smcll ahaa is prominent in mosl
Wcst Coast palc alcs. includjng Siefa
Ncvadr fthe quinressunial Wcsr Coosr
pale ale). Nol att bfcwers use hops
tiom tlcir own coutry. Budwciser l,hc
lrrgcst-selliog becr h thc Unircd
slates, 

'rdverlises 
thc use ol Europeor

Rogordless of what rcgion rhoy
0rmc from, hop$ arc.slcd for rheirbil-
lcring st.cngth. BitrorinS strenSrh is
gNen in perccrr alpha a.ilj.\. Many
homeb.owers use hish atpha-acid hops
errly in the boil ro pft,vide birlcrncss
l|nd lower alphA-a.id hops tatsr in thc
boil io providc navor and aroEa.
Lower ulpha-a1:id hops provido tessbit-
lefness, bul olhn hrve belrer flavo.
and aromatic propcnies rha. the high,

specialLy gnins: man6d baney or other
gEins used lo add flavor, color, and
aroma to b€er, usually more highly kilned

,(ihrrgi the h€ating ol maned bartey or
other grains during malting to dry the
grains; kilning also darl€ns the cotor and
alt€.s the tlavor and aroma of the grain

cryatal meh: a stewed speciatty grain
that adds a sw€si taste and amber cotol

petottopr p€ttets mad€ by compacting
Parls of lh€ hop llowsr

elpha acids: lh€ compounds that
accounl tor bittern€ss In hopsi ofi6n
expressed as a percentage of th€ weight

/iquid y@st br€w€r! y6ast suspended
in a iiquld media (lnstsad of died)

s.condzry t tmdtetion: serfling stag€
tor b€e4 little actuat f€rmentation tak6s

yeast sla.ter: a smal amount ot wort,
made before blew dat in which yeast
c8lls multiply to nlmbels g.sat €nough to
pitch into a regutar batch ot be€r

llocculetlon: wnen Fast ce s ctump
together and sink to rh€ bonom ot the
caruoyi this happens towsrd th€ end ol

RRr\ Yd k O'r! sepr h{f 2(xrl



蝠 Most{and BeStl
Out Of Your Steeping Grain

1. Always slccp spoci l.y gr{irs
in lltc brcwirs liquot bPJatP

adding the maltexlract. This n_a\

the hol liquor will nut ycl b(: sal_

uratod *ith sugtrfs, and rhP
c!1rtr11n of lIc grain fl alors will

2. Sifue stccping pnxlutts le\Qr
sugrrs thsn does mashinS and
sparging, it nrakcs ll smallcr totr'
tribution 10 tour wurt1 gfrlilj
Vosl,{rains, when stceped. Yicld
aboflt half as murh sugar as lhc\
$'ot d whcD ntashcd. But ai u

pructirial nralLer. hr.an5P of thc
relali!clt smallamounrs ol grain.
the gravily changc lioD siccPnrg
caD be ignorcd. Your btn f is n,'L

lik{rl} to bP,,ulsidP thP st,rlc
guidflines b.causc you oddcd

3. l,repare grains lbf stccping by
first placing thc jn a sLrong
ptastic bag. Thcn use a rolling Pin
rr) {r.r(k thctrr. I)0 nol unc-mill
specialtJ grains- bccaus. I'incll
nillcd nrall is hard lr)
corluilr itr t sleeping big and
parli.les end uP in thc $orl.

4. llt{rr.rackiig, Platie the
g.ains nr a muslin or nylon bag
and immcrsc thcm in aDolrt two
gallorrs ot u0ld ivutcr. Hcui lhc
walr:r slowll until trr r:an (lere{1

bubblcs risjng in the keltlc lhis
should lakc at lcast hafi an hour.

ar *hirlt poinl rc br,$i[g l,quor
sloLrld be rt sboui 70' lo ilo" ll
l)o nol boillDur spccialtl grainsl

5. Lih lhc nruslin brg oul ,'f the
ketllp and rinse it sith abnul on.
cup of cold lvator Do not usc ho1

wtrt0r or squftzc the bri{r Lhis

woukl Prlrat:t slar.hv r{$irluc

6. r\ltcr romo\ing thc grains iion
lhc k€lllc, bring lhe hrP\\itr8
liqlror to a boil.Itemole tho k.tlc
tio lhc burner to add thc
cxlrffl. This Pr{\illlls su'rtnrD}a
$ lhe lhi(rk exlra(x si.ks lr) lrre

bortr'm. Stir Sentl! to disiribtle
tt!. rxt.a(r .lentl lhcn adiusl
ihc voluDo nnd briDg thc nix'rd
lvort l{r a boil. -Itorsl ,ofrr n!s. t

lnritl! th. ptunaru. ulut n(Litiltt is
tltnutr. t^t t hh,rntu thhP txst'nd ul
dn dtrLo.l Arc tltl qtr 5 thh4tutt 'l
stt44rr. thc othcr into ( bu*.t t4
udlt. th( tr(to kcnis lturtctiu.lion
qoin! rp thc hosa and i o uaut |utbau

rlpha liot's. ln be.r r.cipfs. thc
amounr .l hops roqrdrcd is oli( n gi\cu

itr.!\U {olplta acid unitsJ. AAl,5 rfc rriP

rl!Ia'a.i(l fatirra ,)l thP hop rinlrs thc
\reighr of rhc hops in ounccs. T(,.alcLr_

Irli'ho$ r)]ndt ounccs oi l$ps \ou !ePd

t(x d fecit,e. di\idP 11,, \alup r)l AAl

gilen bl lhe alpha acid rrting oi rln
hops. Fof c\amplc. iI\ou ntod l2 AAll

ol lups I rid t,rr , hrlsP hr)Ps $i'h a +"h

rltha rfi.l raftrg. tou nood (12/lr = 3

.!nces ol hoPs. Ilitlc.nfs5 nlso ean rr(

c\prcssfd iu tdrs ol ltIe||IIIiI|||I
lliI.rn,,s\ t nits (lltl-). I rnore.dmpl.x

Boiling hops
llillcrn.ss is atLcr.d b) 1hr' ,\\Us

ol lhc huPs and Lhc l{Isth ol tilrc th.
h('rA afe h)ile'1. lh,, l, ger h')ls rrP

bdiied. th. 
'norc 

bittcrn.ss ls .\tra.tcd
lFtrn rhrt. \.olhcr nr iur ltrftr)r thal

xrnu(!xr's hoN Ino(rli l)ilre rirs\ gIls
o\(rrcred ltom hols is $orl ton'rcnlfa
li( Thc !))orc c.nccnnrted { $ort rs

1lrts less h lltsrfe\s gcLs.\lra.lf(l rrrn
rhe hou lo
iddnig h,'ps to orr basc ofhopD.d nalt
.\tfact. Il rvr used u uohoPPed

crlra.t- so d br\f tr' r(ld trrnsirlefab!\

rfr'rp riops ro gPl the k\tl ol hili.rn.ss

Pflht liops turn nrto u jirPen slod,{P

shrn thcl arc h,ilPd. \',tr, r,rli to

.Dsurc ll'is ,rc\s doc$r i 8.r rrxnr
f{ rr!l l,) \our lieltl. Ono $at ol doir*
rhis is bl .ntlosirg llx'ltops itt n ,'\litr
brg of 1co Ld1l. lr,lh will keel lArge

lrup trarli.les liom {lilllsnrg into !our
heo. bul t.a bolls halc lI(, ad\tr.Lrge
ofb.iig l,eur) urrtrrgl, t,) srbB ri{o thr
hops. olrerr. hops in n\lon higs Nill
norr rin top ofrhc wort.

Ir's inrporrant nul to fill the hag Dr

ball nio(r !l!rrr .n|{luarler l{r one_

lhiRL full \\hen hoil.d. thc hops sill
rakp on $aror and erpadd. If tho) arc

tm coos[r{ritr)d, 1|cy $ill par:k intr) a

ti,lltl lrdll. O"l: birr.rnlg molcculcs

lion1 thc oLrlsidc ol lhc boll rlill dilTusc

into lhc bfcr ll,l,a ules irt lle nrirl{llc
trill bc LrapPpd. l ading r0 inPlli, icnr

usp,)f rhl hops. li th..nd oIlhc boil.

remo!. rho hops and sc1 asidc 1o cool

Conducting the boil
ll.ar rh. stccpnrg *nlcf ro. boil

On0. thr \latcr stufrs boilin8, lutD oll
the hfatrrxl a'ld lh. mall fxl.a.l lurn
lli. lirhr ba.li on rnlil lh. tror rr'rg'ns

1o boil. oll.D. \orL $ill ibam r lol nt

!I('bcgitxrj.F (,l lhe hoil. A (oullP
quifk rlirs wirh tr flean sloon shonld

calnr rhc lbaming dosn. If il do.sD't.

lowcr tltc htrt unlil thr lt)an sxbsi.les

]\dd lhf first .h^rgP of hoPs rigbl
ali.f rhc sofi comcs 10 a boil Th.sc

hoDi $ill boil lor d! hour and ndd 10

lhf bitn rrress r)f lhe |lDl,erl rrall
e\rfdfl. \{ru rtn lie the hop hag or te.
hall to thf hxndl. ol lour Pol

'!iI to rraillrin a \iHorlrrs, u'lling
b,,il. lf t,)trr $or1 is ofLr" sin'nr.fing.
color thc pot pinirllt \lillr ilslid lllhc
N,t1 is boili!rg firrrl, led!e lhe (r\er olI

\p\er rr^ r'f lh. lol (!mPlelelr n. mal-

rer ho\t s.ak lho boil is Thcro arc

coNpourds iu lh. $ort thal x(td to

boil oIT or lhe\ \fill aild ('ff-na\rtrs or

aiIras l,) your bnor

.\ddlho sccotrd ch.tfgc olhops wilh
li niuul(s lptl irr the lrril \\l'r'n (hP

b,)il is o!pr'. r.movo th. hopli and llnr
ofl'thc hcat \s i'r Hottrtbre$ l0l ndd

cold. acral(i wu!(1 to rouf bu(kcl tcr

nrcrtcr. (h'!r p0!r rr' !o0r $ofr'

Choosing yeast
)bu rtted to pldn ah.rd $lxlt )ou

rsc lilrin urust. lhere rrfc no1 .nl)ugh

目 Ⅲゝ前川知1ぃコ山ぃ



l.asl cflls in liqrirl!,lan rxDtairxrrs 1l:1

llit,h dil(llr irno i gnllons ol h,r'r. \o.
lou nrusl lnrild d,.!51 sl4fl.r lif ;
gallons ol a reragr-sl rensth b'rr' likc
our pal. al. )ou $ill Deed hl!trrl r/2

Xalt,,. (nt)DrcirDalch 2L) ol lcasr
stafier \ ale li flrpntrlj(xr trrDpcra
turcs (6lJ'1o 72" lrl, it rlkps rl!r!l :l

da\s lirf uougl, r.ast to gf.\r in a

srartcr thj\ sile. I his prcpualion rimc
is lhc mrjor disAd!^nragc ,n rsi g liq-
!id l"oust. fhcrc ,lrc. ho\lrver, nirn!
adlanhgfs l,) usjog liquid \rnst

Liqukl \.asr coni6 in a $irl,, \dri-
.Lr ol sLfriDs ibr doz.ns ol diili n nr

hetsf sl\lirs sin(!r liquid tcnsl groi!s in
a ]casl slarrer irrnrerlirrfh lJctorc
bcirg pitLbcd. ir tak.s lillle or ro ritr,,:
hr il rrr r{hpt to n ! suDoundings
l)rr versl. in frtrrlrrsl, goos liunr bciig
dcsicc od lo soaliing in hor $nrpr 1i,

s$inmirg iI cool \orr. lt tak.s thc
rcasl some tinrc tr) r(lapr ro Lhc wofl
bclbrc i1 ciur srarr moring \!r)n suFar\
afrcss its (clt nrcn)braDc.

'\rrrfl.an ahs arc usualh.lcancr
than lhelr lirilisli rlrrnrerpirrts, ron-
laining liNcr fsl$s lror our bprr. \r. ll
t\P \\\Pxsl l0i6 or \{hit. Labs
\ll,l'0{)l lhesf \0sts !iekl tr bftr
$ilh !.ry liltlc aL. nos., $hi.h lhf!!
es .nn! altctrlior oD lhc flalor and
aromr lidn lhe nrall aDd hops.

lVlaking a yeast starter
\ !rnsl slarle. is.iust I snrall barrh

o| beer 'lh. least ir rhis |ecr Inulliph
to numlrofs grcal onongh ro pitch lnl()
lr,e ne\l lafAer s1z. Lrlcl ol bccr hu
can .rak. a srarrer li,r i gallols ('l bed
Lr nddirrg I ro i ounccs o|nri{'d mah
r\lfa(:l llight, u!l'otrpcdl lr) 2L of
\ralpr. ln)il thf p\lrrir lltr l:; llrilul(s,
cool. ind porrr inr) I sanni/.rl h) I
(lap rlo bortlc a|d liigerarr lhc ycasr

Iou crD rcfar. th. \eN{l \laflpr
$oll l) slr{kilg rhf ncxr drt lhcn.
r,lrr^. lhr rarr, r11l\ a! ajflofk rnd

rrtrl tetri|crrlrfP r0
\rarDr uD uDcc lh. slaner srrms to
roon' lcx't fr<rtur' . pil.b lhc tflsr nnd
ktset) lltr, sl.rtc. at foon telrpr,ratufc
laronnd 72" I drAri! sl lr. l$rJ 1o three
da\s. oD brc$ing di\: after !r)o ha\c
.h(\'kr!l l|l. toDpffi|lufc of lh. \volt.
the enrifr !rasr strrtpr c:rn bI pitc]l il.

Secondary fermentation
.Vler li rnr.nriDg li'f a sr,'k. orl

prn]ldun .rll\ ht t st.candxt!/ Jbt
nl.ntation llle tcnn se(rDdaf) lcr
nrc!(alion is a bi1 ol r nrisnonrrf rr il
in'pliet lhnl Iern(!urln'o b.gins rgain
I'1licr. dr. bnlk ofrll' i rn'pntaLnn' lof
ouf rlc willhar. ilDishr.lin rhr fifsl :l
lo .l drls. ,\ller thal. ll! !.asr llnish oit
rh. fes renraining iillpDLdrle sLrgaF
t'nd b.giD droppiig onl of s,)lrtnrD.
'lhis is full{)d./7rc.u /.rri.ri

Se(ndrr\ Ienr.rrrrtiDn is frnlh
.ilrsi a s.nling nngr 'lhc li nnpnted
l)f.r is frLckcd oll lh. lalcr oi derd

r"prst lirtrn llrr pr rrr\ fcrn)c |nlion.
\iast and olhc. pannl,\ srill iu sus-

t), nsio! lrc allo$.d to scnlr out.
llPmolinA rhe becr lfo rl]c y.asr
cnsurcs thal jl docsnl t)i{:k ,,! anl olT-

fla\ot! liortr lb.s. Drxr.rials
'li!xrr(lucr Lhe sr{:or)dart li.fmcn,

t.Llion, .l.an and siefil /r, a glass crL
lio\ and r facknrg.aDf. lia.k rh. bcpf
lron, r,r'r tIintaf\ Ii. xcr)tcr lbrckct)
t. rour se.ondat li,nIeiler ti: bor'1.

Splash tho bccr as lirrlf rs tossil)1, 1,)

r\0id u\idalioD. \\'hcn raclirg. kcct
lhc end ofthp fanp bolenrh rlhsurfacc
ulthc b.cr ir ihc carbo!. one benrfit {,t
I Hl^ss ftrrbo) is LI{L \ou can rcc
$hnt\ goin! on \ith \ 0uf b.erl

-\11cr sccondnr\ hrmcnlalirtrr is

finisl!1l, lu(tlc tho Lc.r as lox did in
llomebr(\\ 'llJl. lh. rtrrh diflcrur(c is
!hal lon Nill h. borlling.rl of\r{rr
sccondrr! lirnrcnt.r itlstcad oi !our
pf rrar\. Yr)uf bcef slu)uLd be a liulc
clcarcr as a renrh ol lh. nr1,Idrf!
t( rmcrution. Ir Ho r.brc$ .J01. {. tl
rarr a sli,{lll! rx,re rdranrcd procf
d!rc lnf bolrling -(.:hrii t.tll)A

West Coast
Pale Ale

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

:t.:l lbs. ofliquid nrlrh oxtract
(ligh1, hol)p,,{l)

2.75lbs. ofdried malr erlral,t
(1iglil. unhuppcdl

l) 50ib. rrlshl Dah (30" lo.l0'L)
10.\rU l:ascides hol's (billojrg)

(2 oz. hops ai 5'l'. alpha a( )
5 AAL Cbirdcs hops l{la!or)
{l oz. hops rt ix, alph a.idl

L bag ol Ui.asr 1056 or 1 vial
$'hilc Lrbs WLPoOI

4 days belore brew day

llolligeral{ r'rlast slsf ter

3 days betorE brew day
Shake yc{sl start.r
Bdng 10 rmm ten'perilure
PilcI !crsl aDd altix airlock

1 day belore brew day
Clcan. sanilize. and rinsc + 21.

sodr bolllcs ivitl qalrn wa1.r
l.ill the srnla boltl0s \ilh $arcr

and rciiigrrate olernighl

On brewing day
lleat:i galld'\ 0ftv{lrr l0 160'F
Slccp crysral malr 1br :ll) minuL{'s

At Unrl 15 hinules, tr{ld 0r!or

Sl'ak. rctrigcraled \latcr bortlcs
r\dd $at0r l0 tri arl ftrrndrtrr
r\dd hot wori lo iermanter

l.eunrnl fi,r onc rvcck

1 week after brewing day
Ba{ik to s(rrmdan lcrnrcDtcr

2 weeks efter brewing day
Ch(k gf.t!l\ \!idr hldromclcr
l,rnlle beef \!hen 

'{ruvitt 
is

consunl li, r lhree rlrr-s
Lcar. bolrlos al roonr
lcnp.ran're ibr I lvcck.
lhcn rcfrigeruic tor I Noek

3 weeks after brewing day

Summary
. Sp..ialtl nalis rdd colof and

' lrt h,,iling hop pfll{ rt \ou frn
add llo! iritl.m.ss. Ualor and
afoD{ t0 !ouf b(!.r

. \ Iersl srarrer rs a gDod $u\
ro groir a pir.hrhlf arr!| r)f

. n sreoxdu\ lcfnruatioD fnll
learl l0 r riearer hc$.



Vocabulary
partial mash
oarse gratns
full-wort boil
wort chillsr
aeration stone

New Skills
partial mashing
conducting a

tulFwort boil
using a wort chiller
aerating with an

aquanum pump
batch priming

Equipment list
large kitchen strainer
8-gallon kettle
wort chiller
aquarium pump and

aeration slone
bottling bucket

Obioctive: Learning how partial
mashing allows you to brew a
beer in which some ol the fer-
mentables come trom grain

In llomcbrcw 201. t0u l.{fnPd
how to rcr u nrall exlr{rt beer hy

usirg,{rains, hops and liquid ycasi.

\\c ll .onlin c along tlal prlh in
rronrcbr.e 3Ul. H(|re I llsh'r! lou how

lo cr(rtr: I ilrtr1wirh a subsrantialpor-
..nr ge ofirs Icrmcnlab'cs IioD nult-
ed b rl.r UtrkirrF tr tlutiel nash tl
btrsr) g.ains inrproves thf rlavor ol
e\lracL beeB. l ll abo sho$ rou ItoN

changcs in sonrc brcNilrl I'nxedL,rPs
rcquir' (rDpensiLing (hingPs in oth0r

!nrlrlurcs. ,\nd oi coursc. r_ou ll x(!,d
a lc\! no{ pircos ol oqriplrerr - a

biggur brct! \ellle 1,, hokl rbe enrir.
!,rlunn r'lsort, a d.vicc 10 quickl! cl'ill
your hat *orr ro pilchhg trDrperarrrro,

a'rd ar aquariun pump and aeralion
slonrl L0 add oxygon to thc \ro.l

In llomrbrcw 301, wf ll tnrus ,t'
brc$ing a tJritish \ttl{r ol beer -
portet Is! pall? :t7 Jor th. t.ciPc and
stcp-hu-slcp pfotctlur?). Pitl(:rs Lrtl
dark. Dalty b,,ers 1l'rl lifst i!cr.
bre$.rl in l.ondon as carll as thc 18th

.enxrrl stout .lolvcd ront porlrls,
aDd nrarrl portofs hale s slight bilo
froD dark n'astr"i grains. lhorgh not
m rho d.g.cc lhal stours do. The hop

biltcrncss in por!,rs is trell-lralaifod
with rlc riallinrrss, wilh noirh.r prc'
doninating in m.sl exrnplcs of lhis
slrlo. Rcdhook-s Rlackhol,k l'o[$ and

Sicrra Nelada l'ortr,r trP lwo.xc.!lcnl
L.S porlevs Srmucl Snrilhs Irdd\
Portcf is an English porlcr thrt is $i(I,"
lI a\rilable in lh. Slalcs.

ln this re{,ipc. we llsUppl.nncnt 1l)0

mah.xtfad wr us. ivith sugds lion' ,r

pnrtial mash. h rtushing. llx' {rafl h nt

r]l, corrpr of rnflltcd g.anrs is brokcr
down into ils coDsrjluc t sugdrs. Al(trlg
witl th{: bdse!r/(nr"'', $tri.I $ill !rD!l)

rsr of lhe |ermenrablos liom ftc par
tial ash. wc lladd soDrc 

'oaslcd 
spr"

cialty grajos. \\c'll alsr l,,arn Ll'f
adrarlagcs of boilitrg orr .nlir. \!o.r.
aDd rle ,:han8.s $c ll hav. to mak. in

our fqnipm.nl an.l brc$nrg pro.c
.ltrrcs rs a conscque cc.

Partial rnashing
In rrr portcr rftipc. approximalc-

ly z/3 ol lhc iir'nic trlrlc su8drs will
comc lio mah , \lrart. r'hr runaining
l/3 $ill'r, lrom Srains. l\lashing is a

sintld proccss. bul ooc thut is otl(xr
nadc to secn olerlr ,r'plfx in v)m.l
honrtne\\itr',t li'rrs lhc csscncc ol
mflshing is simplt soakiig crushcd

Aranrs iD rlalci r\s thc ghils $,ak, tho

waler diss,iv*s Lhe stxrrh in tho
grains. l:nzim.s lion thc grah attack
thc shr.h aDd rhop il up inl,' ils build-
iDg bt(xils, su8ars On(e lh. sarch is
lirllt frnv$ted. lho srgars nrc rnrscd

f.om lho spcn. g.aiN.
As llr as slrrrl'rlrrvpr$nn goes, A

p{rtirl mash ivofks cuctlJ lik. a lull
mash. llnq{cr. sittc iess grahis uscd

in a pa[ial m$h. l'rndlins lhr: soaking

ud r'i|lsing,)l rhf grains is simplcr and

u qoires no spr'cial cquipDent bcyo d

a m.sl grah ba! aod a n rrasr.irtg r:r'1.

P{ orniD'{ a prrtial mnsh is lcrJ sim-
jlaf ro si.cping spccialLt gfrirrs
Gaining somc rrpdiuT wit} pa al

nrshitr8 olictr .rrr,rragps brcwers trl

Lto irr ro Lry mrking an all-grnin bccr.

Performing a partial mash
ln r partial ma!h- you \!di to

sleep tho grairs ir a loluuro ol rvtrtor
sultcictrl to corIr then (1trrrPlclelr", htrl

nor ler\e a krr ol excess lolume. ljor
our td.r.r Nc ll rlo.p 2 pounds ol palc

malt. plus dtc sri((ially grtrirrs. ir 2 gal-

lons ol wrrer. lhis is a Orinner mash

than nrosi lirlt nrashes. but thar sonl
adrcrs0lJ alt,rcl 0ur nrd:

To l)e$in rh. prrtial mi$h. galhar

thr .rnshed grains and pla.. thcD itr

rh. n}loD bag. r\hhough w. *ill bu

holding LLe tdnpq rl ure ol lhe maslr il
1;0" lr. $e r'..d 10 hear th. Nater 10

160' l: ro start. This is bccausc lhc
lcnrpffrrurc ol lhe mash will dnrl,
once rhl gruins. which aro al room
remp.raruc- ar. addcd 10 the liquid.
Onc. lhc gr{iu bdg hrs been sult_

nrorg0d lor a rrtrrple ninrl($ take lho

lpnrl,crhturrl rn thc Nater in the pot. As

Nith thc slecpcd spccialtr" gfains. r-'otl

lhonld shut rh brg rrd ln i1 ro th!
hnndlus ollour brew pol.

'lil t,r hokl thc temprrahtre as

\r Phdnl 2i[n P'$Y, 'Lt\N



chsc to 151)0 | as possiblc lor I lou.
To adjusl lho rcrnperature of thc par'
Lial nash, rtdd hcal or cold watcr as
ner?ssary. whdr rtraDging thl t(npcr-
arurc, add only a lirdc bil of h4A1 or
cold walcr, thur slir and rclakc thc
lemperalurc. lri easy l0 0lcfshoor
your rcmpnrafirre mark, fsp(x,ially

As y"o h(xrt o pol, il tukcs lilnc lbr
thc heat to tr{ricl lhrough rhc melal
and equilibrarc. Thus. if yo hoat the
D$b.oolinuously mtil thc thcrmomc
rer reads 15()' lr, rhen rlf olt rhe
burDer. thc tcmpcraluc will kecp ris-
in8 as hcal frolll the pot is lrar)slbrrcd
to ili .onrcnts. lir avoid this, h.at 

'rlsho.t bnrsts, slir while hostnr8, and
wait a couplc of min es holbro .ho.k,
ing Lhe lenrB)r'uLurc rgrir. It's not

Soing to hurt the bcer 
'f 

il takrs you a

litllc *'hile 10 adjust the tcmpoaturc.

Rinsing th€ grains
After aD hour. lakc a laryc kitchcn

sfainer snd lift the bag out ol thc
water l-cl the llquid d.ain inli' your
pot. If possiblo. balancc thc strain.lr
over thc pol. llyou can l do ihis,Iovc a
liiend hold jl. ()pen the drawslring or
untic thc lnrg lld cxposc thc grains.
'lirkc a nre&suriD,{ cup lDd ludlo $.lcr

tloDr Lh. pol ovcr rh. gr.rins l-he ivaier
will flrn throusb thil $aios and ihll
bac[ into the pot Kesf doiig this li,f 5

mi"utcs o. so. TIc id.r hcrc is 10 rins.
as mtrcl' ol lhc su,t{rs liom the grnift

On(c rou'ro donc rinsing th.

'{frins. 
usc tour snrll kit.hen slraiDcr

hrAmovo as mn(h sr)lid Inrllr! {s l}a-
siblo. Don l spoDd norr than 5 minures
doin,{ this- Once th,r laryc solid matori-
als hale been removod. add the liquid
(wor, to }'ou largc brc$ pot. (llelbr.
you do. giv{r i1 a tastc. Mmmn. .

mallyl) Yotr strainors shor'ld be rleo ,

but t[ct do nDt nccd 10 b. sterilized
silto thc rvorl rvill IJc boil.d after th.r'

Full-wort boil
I tour largc bnvpol - i( should

hold at loas. cight gallons ol liquid -
con rinc thc worr liom the parrial
or{sh with walcr t0 l|rukr 5.5 gallons.
ljring lhis t(, a boil, thon add t}c lDrlt
oxlracl. AlthoLrgh oo' largel is 5 gal-
lon$ ol worl. sc n.ed ororc q'or1 ini-
lially horaus{, $om. Intukl rvill clapo,
ralo during tho onr-hotrr boil. -lhe

nmourl thal fvaporirh$ is dcpcnd.nt
rtrr thr! anrl,unl ol hrrl applicd 10 tIe
koltlc. lt yor'rc bDiling on thc kir.hcn
slovo. thc elaporrtion nat bc nnriDal:
jl touic using a pfopatre buDcr., it
nav bo ronsiderablc.

lloiling 5 gallons of wori is a laryn
task tor xosl hoDrc sn)v(:s. .^ gas stovc
Qn prob3blv bring this volume olworl
to a rouing boil. ,,tr clcctric slovo ma!
have pri,blems delrl,,pilg nore than a
snsrninod simmer Also, lh. annru t ol
,m. lt lakcs for tho t(ort to .ome to a
boilDray ilc qrilc long. You may ivisl to
bexin hc{liDg lln trd(lifi,nal warer
rvbile lotr a.e p.rlorming rhe partial
mash. lf lour kirchcn sbrc is haiing
rotlblc boiling llis !r'lunx,, closc th(,
lid paru{lly. lnolh.r option is to movc
your holnc brcwer! lo th. backyard
and usc o propam, bufncr for the boil.'l\o lrcncfil\ ,'f h'ilin8 rhe cnln.e
!!oft arp in.r€ased hop otilization and
loss worl darkening (ompa.cd to boil-
nrg a corccnlrrtcd wofl. whcn brcw-
irrj{ a h(*r nsirg 

^ 
fx a{ott hoil, yrt

h..d to add fcsor hops to g.t tbo sam.
lcicl ol hop bittc.nrss. l-his is bccau$o

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

base g.rirsr malted grains lhat supply
the bulk of th€ i€menlables in an all-grain
beer; base maltsarekilned l6ss than most

full-worl boil: a prccedure in which you
boil getthis -the fu[ wontboiling the
entne wo.t leads to better hop utilization
and les wort dark€ning, but requnes a
method to quickly chill the wort after lt

wo.t chiler: a device used tor quickly
cooling wort afier h has be€n bollod

aehtion stone: a porous device, ollen
made ofstainleEs steel, through which air
is pumpedi the air is ditlused inlo small
bubbJes which help ae@te the won

You ll npcd n ldrllp brcupot, n c thtll
holtls at lc6t cighL galhns 9f quitl. k)
rcnd ct aJU -u'ort boil. Many co,n?
c.ltipppd x'ilh bu .oh:eshr d.uilina

lrrr \r r O$r sepre bef 2001



Cratu color uils are b$ed 0n
r standrrd of (nnparison .rcatcd
by J. W l,ovibond in 1883 and
adoptcd by thc Aineri{iu societ! ol
Brewing (:helttists. So \orth
American maltslors list thc color
ratings of thcir grai s itr 'l-
(degrecs LoviboDd]. Bul l)eef (r)lor
is usurlly cxpressed in 'sHM
{Shndard lielbrenco Mcthod). In
theory, l' I-ovibond of 

'{r'rh 
colo.

cquals l" SRM ol bcer (tlo. Ibr 1

lb. of grain in 1 gal. of watcr In
many t€xts, 'L and "SRM arc usrid
irtcrchang0ubly.

Ilero are a few typical valuos
for dilTcrent glaiN: ,\ carapils mdlt
mar bc G blond 3s 1.5 "1.. while a
Europeu pils t|lay to,rx'in at 2 "l--
British pale ale malt is nsuallY
around :1.5 "1.. A tlTical mid'range
Munich malt weishs nr trt 10 '1..
Cfystal nralls a.c usuallY sold in
40 "L, 60 '1. 80 "L and 100 'L vcr
siods. bul g() 6 high us 180'1..
Most c]lrrrltrle malls arc dboul
450' L $nd bl ik patenl malts may
rate 500 ol. or highor.

To co'nposc a grab bill 0t dny
dor lahre rro'n dilTerenl grains,
look up tho .olor ratings lbr oach
grain, nultiply tle Lovibond r.ling
in 'L for 0sch 8r n b) il.s weighl in
pounds and add these Produ.ts
inro onc sum. once you dividc this
sum by lho net kcltlc volume ot
worl (in gallinrs), You hdvc an
spproximnlc l.ovibond,/sllM tolot
raring ofrhc tinished bccr. Hcrc is
thc nominal mathemslicul f0ruula
lhal all{,ws You lo detc.nrinc tlte
rclativ€ proportions of cach grain:

('1.1 x llrlJ + ("1.2 x lbz) + ('l.rl x lb:tl-------------vR;;i-

(1,2, 3J re the grain$

fl1, "1.2, 'l.J) are tho lovibond
ratings of thcse graiN

fvKnct) is llc ncl kclllc volu|ln] ol
wort {itr 8allttrrs, qrd ollhe boilj

Shce wort color is also ufloctcd by
the exlradiotr e{fi(:ierrry r'f }our
syslem and bY the mashing Pro.ess
you cmploY. Your adual bc.r color
wi]l bc at least 10% loNcr than tis
marhemsti(. Prcdictor, tor Pdc
beers- It will bc $rLr(rlt l'wcr li'r
dark becrs. - orst DornhlErh

lnu na t pou..fit. tr(lkr1s ol ht)t u1n| Iirc(tltt itrtb a lllass (nttbtt. sa lJotu n??d to
(rl it qui.ktA u ith o srhturtsiblt, uort chillct: l-his is a @il ol @pp.r tubnu
4tt(h!d to uutdfl host. tou tlrrk lhr tottPr irta u.ur hnt no , trrn on thc .okl
tnp u\1tcr nn.l sr:itl !t?t1tl!t as th. uatcr nos thnurtlt thc oil u Ll llhls ltour
u,a . Il uou hrcu' nts P, lttrl ll rrrl an adartrt to att.u:h th. hos( h ltau si,1k

nr{fe hop birlcrnoss is.\lra(l.d ii
n).,f. dilulc worts $it| a lrrll.t,nl
iroil, IUU (irn rlv, ha$ b,lrs rliNl rfe
nrr.h lighrpr in .olor thsn h..fr
hr.$.d rith lidn a coD..Dlrit''(l sor t

Lr lhicker $orts, tl)f sug3.s ofrreli/e
Inrir)r fasi.r, (larkrnring the $orl l his

dilli'f.ncc in color {uft hc rcf} \isibl.
In 0ur porLer. ol drufso.

'\norler rhrngo thar a t,llrlori
hoil $ill bring is drc inabilit\ n, pour

1l! $oft dir(ctlr iuh th. li!rr!,,Lei
ll,ourirH br)lling wrtr1 Ilr) n g rss iar-
b,,\. i,r cxri'plc, could.rarL th.
gh!!.1 \\'irh no foklNatcr lo dilul('1hc
$orr ud lrrnrg do$n lhc ren't!'r{lurts.
\o1r $ill nepd lo .ool rhc \orr lirsr
'lh.D. gi!.n thc lnrgc !oluix'. it s ore

rorNrlri0rt tr) siltpl! riphori llir srfl rr)

'lhis dra$br.k. hoscr'rr. hrs a

hnkl.! bcoclll. Sirce siplorirrg thc

\rrtr1 lo a iernrerrler lea\r's l!'hird
lnrro al on lh. bono'n ol rhr krtlL.r.

),,u doDl nccd 1,, l.cp roLrr hoPs i r
b{F or rea ball. lIe ln,l, dpl)rl\ $l1l srl-
rl, ro rhe borom of rh. k.nl. dufing
cooling The {l.nr worl (ui lhetr bc

siploncd oll thr l'op ltat(r'irl tod lrot

l)fpal, t|e t)r)lpirrs, litrnl\ rrrrl rilher
fdnprrnds thal r!'rgulalP in lhf hr)il

Cooling your wort
'Lherl ar, *,vrlfal wals li) .or)l

\ofl l)rc srt is lr) t'lrr. thr kelll{ nr

r \lll 0r barhrnb t,ll oJ mld $.lPr rnd
irl lhc dra{hacf. ol lhis nr.rhod is

lhat ton nccd 10 lill n la.g. \oluru.
{,1 D.rflJoililg bol lntuid. \(\{ll,s5 to

sr\. lhis.an br r hir danger'tr,\. \r,u
.an a!oid thc Po(lrlial hazard ol

spilling i gallons ofl)ol w(rrt by drillirtg
il on lIp slorfl,)tr \!illi a 5rhixYsil)lc

\ subrtre.sibl(,$urL clill.r is u sPi_

fal ol cotper luhirrA. l !is Ixhinia ls srrlr-

trllr8ixl in rhe wnl and.old $a1'{ is

rrn rhf ugh it IIi. t lionr th0 wofl
lfansll rs lo lle cold \!{tcr nrd is .nl
ric(l '{,r ll,. sr)f,{l ,'l r{'oling arll rhe

.!onrual hmlcrarrur' dr. $ort rc .hcs

dcpcftLs on lLf li]Irppftlurr) ol lhr

!o'r .an spc.d .hilling b) gnrrnl

\!hirlpooling rbc so.r lf thc sub-

rr(.!ibl, \forl (hill,,f is l,il't ux'lis
rrflr!1. the worl nrxr io the r1't'!rf
.oiLs lvill quickll (:o.l HoNcvLr. th.
\!{r1 lrrther a$n! Irom Lhc Qils {ill
fool Irufh rron' sl,^ili. lhP irrtrt $ill
nr.!r som.\rhar nl lbar cold $ofl $ill
siDk d $unr'f $,nL {iU rini. But.

stlrtinH r $hlfllrr)r) $ill grctrUl
erlrrix lho amrnrril ol hol ivr)r1 lrrs
ing hr_ lhe cofp.r.oils and grlrll\
mhiin.c l our cooh)g ralc.

Il tou rnolc tour subDxtsibl' wofl
{trill,r in a .inrrlrr molir)n. y,)1r lvill

sPpen,lni :1rol Il{\ r!',t)r\



start the $on moiilrg- As thc \!ort
nNes by thc r:x,l fhillcr it cools. llol
lvort is prone 1. hol-sid{r rfration. so

rrwrr nr agilarc il uldul]-.. lndut a
!l{rw, st.ady srvi|ling molioD b} u)!ing
th. lvoll r:bill,r in a circlc. ficpear rhis
rnotnrt every liv. mirrtes.

lhc Norl clilk r is usualll sleril-
izcd !) submerting ii ir lhr norl lbr
l1'. linal lt urirulcs ot tho boil. Drritr8
rhjs inn(i, rlcn' is no sal(i llowing
ftrouAh ir. !n lhcr, i1s best n('r ro con
ncrl thc lubirg uilil {ilcr you halc
rufncd ofl rhe hcat ro t]l lPlrk .\
l{,gisLi.al not,r: Connfl,ling thc trbiDg
1l) tour s'nl fau.Pl ifill ProLubh
rcquire an adaptor. sn() nr)st tlorl
chill.rs are thrQded ro s.rir\r onrc r
gafd(! hi,se connccror.

Aerating the worl
l'{ft,flning ll lulf$ort boil npcpssi-

lalss onc olhcr chmgc irr !,)ur brerving
procedur.r lou nee.l lo a alc lour
rlorl once il is cool. ID II(xDelrrP\! 101

and 201. ilc sirnpli {rklcd (old. acrat
cd $aler t" rtrr. ronc.ntrar.d so,L lo
aertrtc it, Not! lvc can t d0 lhal.
be(nusc our Norl is alfea(h al working
slrcrglh. AddinJ.i rvatcr would dilu(r iL.

One of thc simll.sl \u\s L" *rn|e
cool.d rvorl is bt usilg an aProliou
storo atarhed l') an aquarium puntp.

Mosl aernlion sroncs" uscd itr bfcwirg
a.p a.n'alh nude 0f srrirl ss sleel \ir
is purrtpcd intl llre sl.nc- !1h.r. it is
ftrfrd itrrr rbrough hu.drcdr or Iin!
1,,'l,rs. 

^i! 
liom tlc trqutfiutrr prDnp

shoLrld b(' lihfre(|, s,' rou a.c Dol

punrpinS rirbo r micfoorgaDisnN Inrr)

r,trf \!orr \lost ltonntre$ \hoPs sell

acrillion kiLs rhl io{:hdc th. sloD. lnd
a HIlA nlrcr sincc th. acratio! st,rrP

ard rhe hrbiDg lcadnr! to il sill lon.h
thc rvort. )ou nru\l saniliTc hdlh b.lbrc

Yotr.an rcrar. tour worl \\hil{ itis
siphoDing i!to \our terrri,:nrer lrrsl pul
the i|erali(rr slono in th. Icmt.Dlcr und

run tlre flqu.rnrm prmP as lou rre
ripI ring. lly th.lnDc !ouf lern,litcr
is llllcrl. thr $orL sln kl hal. cnougir

ox)gen. If t{,!ll like, }oo ca! rur Lhc

purrP for nno .r lirc or rfr nnnules
llNvolcr, kocp iln elc on lhr'*r)fl so

rhc bunblfs fr,tr!, rln' rerali.n st,uc
d0ll makr thf wort li'am ovcf,

Eottling the entire batch
,\11.r Lhe torler t*i,rnls lirr n

$eck or so irl tr)uf primar\ lirorcnLel
and th.n srrllrls lor {D.lhd \tecl in
your sc(rirlary lirneoLd. il\ rinro 1o

bolrlc. \\e ll do ll'in{s d bir ditlcrcorlt
this limc. Instead ol prhning radr bor-
dc nrdivnlrally rdrl l,rjnrer)rbs. $.'ll
use bat.h p millg ir a botlling buekct.

'lb botlle rhis \!at. rou nee'l xi
sipbo! !rtrrr wo11 foxr !{or *!1'ndary
Iiirnrrnter inlo a srniri/pd bnckct.-lrI
Ir) minnnir(| lh', finornt o{ sp]trshing
\heD tDr lfanslcr l|c !(:ef. \nr ddnl
llafr 10 oridizc tllr prfrrr

l:or ; grll(rns of h..r N. a sa.i'
tircd sp,rtrr Lo slir a solutnrr ,'l sugar
\va! r i.lo lour Leei \lake th. sugar
wa r by boili'rg ,/a cup of rorn sui.{ar

in 2 ruls olNak'r tsoillor l; o'inotcs.
0x!' i:ool thc solulnn 1o ahoni rooDr

lcfrp.raluft nnrl siir il inlo thc $urt.
\ox. si rrn th. bc.r irrlo bodes rnd
rarr Lhcm as bcli,ro. ll'c sogar Nalcr
works.iusl likc lhe l)rnnclalrsr i1 prD-

\id.s a nerr sour.r ol tcrtrentNble
su8ar, $hid cousos lenn.nrnfi)n in
thc borllc aDd.n ale{ .arbon dio\idc.

/\l1er a \reek rt roo ) renrpcralufe,
pul lhe botlles i'r tlf |l'irlge ft,r r $',.k.
'lhcn, i ril{: vrnr liirnds olcr alld
inp rss rIrm \ith lour |$!lout'd

So thnls ho$ t{, rirkc a Paflial
oash. tn llomebrc$.101- \!r'll nxtrc
up r,) ttll mashj[g and b.Pw an all-
grain bcoi .\ full nrash 1lorks jusl lir.
a larLid Innsl,, hur yon lvill Dccd 9.1
sonre addpd eqLripDrc.t drd l1rr.. d n\!
ne$' skills to h rdle lhf lafgor lo[rmc

Porter
OG l.(Xa FG l.O14lBU.26

3.75]bs. dricd nalt 0x1ra{1
(light, uDhopprid)

r/2 lb. {:hocolarc mtrh
Va lb. black prlenl Dratt
9 AAU Fugglcs hops

(2 oz. ('r 4.5'/" alpha acid)

3/a cup corn sug^r lor priming

4 days belors brsw day

lleliigcralc ycust st3f ter

3 days b€fore brow day

l,ltch yclrst 1o starlcr

On brewing day
lleaL 2 gallons ofwator

ro 160'F
Stccp dl grains fbr 60 minules
Hold tcnrpeiaturo al 150" F
liinse grains wilh hol wal€f

Slrrin o 1'noares"
Arld 3.5 gallons olwotor lt)

Bdng thc 5-5 gtrllons ofwatcr

Bring wort 1o loil
Add bi(trlr'ing hops
Cor)l worr wilh wo chiller
Slpho. cooled worl t0

Acrlle worl wiLh aquarium
pump, stone and filtcr

Fcrmcnt lbr onc week

'I week eftor brew day
Rack bccr to s(rl,nd8.y

2 weeks alter brew day
'I.est spocifc $!vi1y with

hldronxrler trtr 3 days
Botlle bcfr whon grrvity is

(i'nditon at ro0m lc per{l.ure

Rclrigenrlc for I wcck

3 weeks after brew day

Summary
. l'artial mashing \!lll' g[n's

Ndds tu)Ic (Drr.l l0 l0ur

. r\ h,ll{or1 boil irrrcrs0s hop

nriliznrioD buL requires lhat
lhc t\o bl) (xr,lcrl

. ,\ subn)ersihle !!on chill0r
fan .ool$ort q!i(klr

. AetnliDg coolid w|fl *ilh an

rquariun purnp {nd sronc is

siDpl( nrl cll..tjvo



Vocabulary
all-grain brewing
single-infusion mash
fea ess
spargrng
propane cooKer
mash tun
recircu lation
lauter tun

New Skills
single-infusion

mashing
recirculation
spargrng

'.)itl.:i,t \r:, ?tt:ri ,,, nl,-t, .

::, :,..1 :;t |.l: t1.1..i lj|t lit.,; | :.|i .

less lcrmcnlabli'!!orl yields a bocr

that finishr:s swmlc. \\e'll bro$' a

swccl beor - a scollish alc - i'r lhis
ta,!trt:.rsee pagp;le far thc tccipe ud

ln rhe n,ng run, brcwing rll-grain
bee$ h norc e.,rxrnnral. Nhe lou
buy n)alt exLract. you arc faling nol
odl lbr the nrdllcd barlcl bLrl lbc
cxpcnsi ol masning rlp ti.drs. sepa-
raling th. wo liom lhc husks, ond
coodcnsing the tlort into cxra(:r. 50.
matled bulcJ, glains.o\r about hdll'As
much as an eqri\trlcrt nmounl 0f nalt
cxrruol. Ofcourse. the starl-up cosl ihr
br{wing ar dll grain becr .aI be sub-
stantial. 41 a trrinimunr. vou need tr

miLslr-hutcr tun lo hokl rhe grains.
A li0nrebr,,wcr conremplaliug

slvilchirg 10 all'grah brewiug nat bp
inlin'idatcd b! thc anounl of i onna-
lion.ur lheft. Honrcbrc$ing books
and onlino homfl)re*itrg forums are
fillell sjlh trlk of appropriate mash
thicknesses, stcppcd iempc.arurc
rcgirncs, pll and mash efficicncios.
'r-hese aro rll i ponanr theorelical
consid',rdri')ns- Howevcr. in mosl.ds(:s
a practical brerler ,:an brrly wilhour
w,, lirg dout oll tbcs. vuiables. Ard
kecp in mind lbat. dftougb rhere src
dany variolies of stcp0ed-lenrpcralrre
masLcs. oranv commer(ial brcwcrs
and h,,rnebrew.rc usc a singlo-intusi(rr
nlas[ Ibr thcir bcors. for lour l]sr all
srai'l bcer. you shonld be /cc.less -jusl .iuinp fighl iu. Rcmcmbcr. you rc
soakiDS Srain in hor walcr, not p€r-
ibrntirg brain surgerl.

S(r)rish ales arc big, malty brews.
Thc Jcasts usp{l nr browirg Scottish
al{}s arc rot vory alrpnLrati!(:, which
mears thc." drop out ofsolulnin carli(:r
than other ale trasts. Bccausc of rhis,
lhcl lcavc mor. rcs'dnal sugor in thn
finish.d b.cr Scotish ales hdlc liltlc
hop bitlernoss, dDd usuolly no hop fla-

ts.)ai,ttij |i- : V'/.1e.
,\hhongl sonre oI lho lnhr s1r?s

mrl bc iutiridallng tr) r first-limc all-
Srdin br,r!cr. an all'grain brew day
starrs wilh r sil)plc rosk - hcalirrg
Nalcr \lhen mashing, rou nocd a Iargc

ln llitrnebfuw lol rhrorgh 301. wc
brc$cd nxFa(x-bascd bcer rrith \rri'
,trrs modilications. lr Ho cbrtiv 4(ll.
\'. tl sNiLrtr genF and bri\r a bccr in
wlich lhr tbrrrcnlaLlcs fomc ertirrlt
lirn nultcd barler.'lhis is ralcrl n11-

llruin ot.fkll- rLsh brru.ino \\,j ll pcr-
fir a sinlll.-it{usionu osr. lh. sirn-

0l sL kind ollirll firasll.
Alrlrtrrgli our rnash wofks oll tha

sa c prin(:iples as Lhc partial rr8sh.
Lhr ii.r0rsc in rhr rmuuDt of grain
usrnj .'!uir'cs us 10 aller our pro.c-
drr.s slightlt. h llolllL'brorv ll0l, \!e
put our cndre grail load in a n]esh
bdg. we ltrtcr'lillcd ilis brg oul of thc
br$! pot. 1,:a\irrg bchnrd Nort. In all,
groin hrcwing, l he grrir ba* ' stats in
l,lrrc and r_ou molc rhc \\orl oul ol il.
li)r this, yotr will nccd som. additionnl
rquipmona - nxal inrporLrntl! irn 8-
grllon kdllc. r propane ((trrkef a d a
m{shlallref ruu (0r Dbr. on m.Ah-
laute.Iuns, sP( t(!g? 1O).

, t,:t 1.)ttt:- .ia.: i'. .':t,)a :ti|'.:.;
.t1,:\tt i.1/,:4.., il, :.',i;| :.,

B.c$ing b.{ inrn i luU nrash
takes siguilicaDtty more timr than
br.$in8 an e)iLract brcr Som. ol th.
exua tnnc comes lronr addr)d slcps in
lh( prorl due. such as lh. mash, ferir-
c!lation, ruri)lI d'lrl spargc. tl)ont
$u.n. Ill .rphin thrse t{rus lnrcr)
Olhcr llocks ol rim0 are ncrled lo hcal
in. larg0r lolunies ol rvato n.edcd l0
brcK an all-gr,ri,i befr. llu also hav.
l') clear the addilional eqnit)menl uy)d
in b.e\!n'g a nll-grajD bo.r

.ltborgh il lakfs nron, tirrc. thcro
afc max) advabtag.s lo brr$iDg lrorr
<Talrh. All-gfrin b xrcrs .an mlnip-
ulnlc th. .onrlilnrn\ of lhc masl ro
rirtrko thcir Norl cxafth as tle\, wurr
ir lh.r caD. for c\rDplc. adjnsl drc
IcrmcnrabiliLr" otrhe wort, a lopic wc ll
dis.uss ni norc drttrii iI Ilornobrcw
il,l. B.cr tnadc li.m a m0fe lcr
n),'ntabli' wort will bc drr: In gen.ral.
n,r all-grain br(s!e. fan nrakc a $orr
1lrtrt $jll li'rm.nt ro N 1,trlcr spociti{
grr\jLl U[n an cxlra.r bn$pr.an. -\

Equipment list
mash-lauter tun
propane burner
sparge arm
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volumc of hot watcr 10 mash thc
grains. About an hour lalcr you will
need anolher large volumc ofsr.tcr for
riDsing lhe grains. or sporsrng. ln a[.
you will neod aboul l0 gallons of hol
water 10 brew 5 g&llons ol beer

lfyou begin hcating lll your rvalor
firsl, you can cleon and set up yorr
brewing equipmena Rhilc il hears.
Havin,{ a rescrve gallon or lwo of cold
or room-tempcfarurc wator will comc
ln ha.ndy oD br€wing day. Likewise,
having s reserve gallotr or two of boil-
i s, or near boiling, w3.t6r will slso

Herl.ingallthc w&1€r n0€ded lbr an
all-$ain bnkih can literally take hours
on a kilchen slovc. especioll] an €lec-

lric shvo. Mosl nll-firain b
lually swirch 10 a pnpane cook$ r,
hcat thcir wAlor and boil thr worl.
'l hese cookcrs will *reatly de$case thc
emourrl of ftil{r il l&kes 10 hcal water
ond will give you thc powcr 10 trring
your tull wort 10 a ni{:c, rolling boil.

Mashing In
To bcgin the nrash, or 1o mash in,

you cofirbine the 9 lb. 3 oz. of grsins

wllh about 3 gallo s ol 17{)' li water
'lb do this, placc the i:rushed gaains in
your moshing vessel. lhc ,nasl ,zn-
With ll largc mcasurtug ixrp or a bed
pitchor, add hor wal,cr m ihe grains.

Stir thc mash each me you add waler
lr) br€rk up clumps oI grail]. lhesc
d mps car form a bdlLhatscals liquid
away lrom thcir dry core. Hoving dricd
clumps in yorr mash will lorvcr rhe

rmount of forrnenlr$les you exl'act
lrom lhc granr. lt mny also add starch

As you ladlc walrx onto the Srains,
work quickly. As yor arc working. heal

is escrping irom your mosh iuto the

cnvironmont- You doD'l nn,d to rush.
brl work at s stcady pace. Oncc therc
is cnough watlr in tbc mash tur lr)

bor€ly rr)vd tha grains, lrkc the mash
remperarure - ir shoukl be closc to
158" F. If thr) lcmF'raturc is tighcr
than 158" I,_. $ti. in cool waler lrom
your reseno until lhc le'npor&iurc
sitrks to 158'F. Whon you stir in ihis
wA|cr, nakc s re to siir ahc mash

cnouSh thal the tempcraturc is elen
tllroughout tho mash.

Illhe lompcratur{r is less lhan 158!
f, stir in waler [.on your boilinS water
roscrve rrtil thc rcrtlp(lralure .isos to
15ti' !. llc sure lo slir scll. Once your
mash tcruper&lure is righ( I}1 151i" ti,

look at lhe water tel,l in your mash
tun. Il thcre is abou( rn inch ofwal*
{or morc) abovc the lop of thtr grrins,
p t rhe mver oD l_our mlish tun. Il
there is less ron an in.h of warcr on
top of lho grains. add 170' t_ wator
until there is. This will raisa ihc 1cm'
pefslu.e. but ro1 by mu.h. You don l
need to slir lhh wator in. Ihc incl oI
watcr on rop of thc grains will be most-
ly rbsorbcd during the mash as wa{er
.ontinues soaking into the grrin-

At lhis poirl, sealyour Inosh 1uD. lf
you arc mashing in u |nodilied picnic
coole.. shut thc lid. lfyou ar. mashirg
in a br€w-polor rnodittorl browpol, put
on lhc colcr and iDsulate wilh l,,s?ls
or a mash-jacket. l.er tlis mash sii lbr
an hour lf your mash lD is illsulated
wcll enoLrgb, thc lc rpcralufe sbotld
stay rorghly consranr. lr may drop a
fiw dcgrrcs, but thafs nolhing t0
worry rboul. whilc rhe grains are

nrrshing, hoat 2 gsllons olwsler to thc
bojling point.

A lol rxxruls in thc Drash. lk,1wat8
soaks into thc curt€r ol Lhe grains and
dissolvcs tbe srarrh. Starch is a lffge
molcculc ft,und tn grcat abundan{f in
the barlcy kerrcls. Slsn:h moloculcs
aro !:hai'ls ofsinrpler srgals. The s(N)d

slores su{srs thAt do reedcd lo fuel
carly growth ofthc plur)l. l}f srarch is

urr up by cnzyrrrcs, (aued amylascs,
proscnl nr the grain. Thc slff0h molr
culcs are $adually rdhr'ed lo smaller
sugar molcculcs, mostly Inallosc. /Fof
a conplctc.ttndoun on nashing
cnzsnes. scc 'Iloncbfta Stimcc' on

,lthough a krr is going on in tlrc
mush. tho brewcr doosnl noed to do
anytling. ltyou'd likc, )ou (an stir tho
mash occasionelly. Y r may iDcrcas'l

thc cflicicrcy ofrnash by doing ibis.l,ul
you will rlsi' losc heal 0!ery lirne you

open the mash un. lf you do opcn it.
yox will ocd 1o stir in boiling walcr 1o

boost the r np'rraturc back up to 15ll!
F. lt you .iusl ler ahc uash sit lbr An

att'sr.it' bre*'re a brewing technique
in which all of the fennenlablos come
from mallod badey grainsialso caled f!ll-

snsle'inltsian t,.\h: a type ot mash in
which hot water is mix6d with crush€d
grainst the mash ls maintained at one
lemp€raturo, in contrast to siep mashes,
inwhlchthe mash s €st6d attwoormore

tcarl.ss: a state ol mind mark€d by a
lack oi t€nsiof, unease ortr€pidaUon

:ilrarqlrg: adding hot water io the top of
a grain bed to €place the wort lhat's

Dlopanc caok./ a burner, d€slgned for
outside use, thal runs on propane;
propane cook€rc deliver many mors
ETUS than kitchen stoves do

r,rsh 1!n: th€ v€sselthat maltod grains

ftcicut.tior: a sl€P in which wort is
drainecl from the grain bed and
reapplied to the top of the g6in bed, lol
the purposss of clarlfying the cloudy won

brre' rur: a vessel in which won is sap-
arated lrom lho sp€nl grains
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nash
honf- l{,u can bc.loanitrg br.wing
cqtriprnc' osed ir lal.r srag.s. ln {o!
fd$. vou \!i]l n'red lo |rar thL' *^1, r
ueri to rirle llc grains - lhc spafgc
$urff rcwaflls tlni fDd ol rhe nrrsh.

\li.r.1n holr ol nrashins. ',r)c!
lrnrr nasl) t n and rnkr thc nrash lrm-
poraxrrr \ote ns in \our lrr.$ nig
nutrbook.'lhe'r. r{isf Lh. rf perarurc
ol l|e n'rLsh to 168' 1.. lodothii.slirin
rh. boiling $alrx a lcr! cup\ ar r linrc.
'lrkc tI. tctrprfilr.f.rch rinre. or.e
!.r fearh 168! [ n'al rh i)ash rnn
agrin dId $oir tof 1i ntlttur.s.
Roosting rhe lulpcralur. io I r,8' l:Nill
n!rke rlli sL1garl" rrorl less \is(ous. rnd
.r\l.r ri' rlrai" tron) th. Anir berl. \oLr
.ar skip this srftr if \ou d lilc lhr' l,)
linrilalidrs of rh.ir erlripn!,nt- DIr!
bn\rlubs ilo. Bul. il cnn nr'ffasf rlc
an)ouDr ol' lerrienlrbles loo .xi'!.1
tu,rr )o!r. grains and st,'p lLc on/\
nulir r(liiD ir th. nrrsh

ln ll,)trn'brc$ 301 r!c rirse(l tLc
gi'itis in the graii brg n'rd us.d a

iilrh(I slraiR'r to hn,,^e llontics.-
hrrsk Iir!ics urd ori,rr larAr pafticu
lar.s froh lle gfair. \\ith n liill rrash,
roLr .c!.rsc th$r r\\') 5lcps. Firsr. Ihp
$1rrl lt rlxrirculatcd throrrg|| lhe gfnin
b.d unlil it rlpaN. l)urhg r..ir.rla'
lior'. tl'e Iloari.s ger rfatrp,!l ir llr rop
lAifr\ ol thc gfanr bcd \lief refnr'ul.r
lnrr )ou tr{xlc{l to thc Nn olY artl
sp{fgc. rrhcD.leaf son is drliDc.l

lh hPgin rc.ir.r/otior. Dpcn lir.
\ai\. oD tour /.rdr,r rrri. For nmsr
lrIrhfr\\u s. rhc laul.r lr]r is thf sam.
y.sselas rhe nrrsh tun.In n Ie$ brcs-
.fi(s. h.ifcvet brrl.fs ntush iD one
r.\srl. rh(! o nDstcr Ihp mrs| to a sep
xfrrc lcssrl li! rilsiDg tho grairs. r)f
hut.ring On.r \0u opcr lh. \n|!r.
rlt'udl $or1 shorld srrrr flowing
(irllp.l llis $orl iI r largc nreasufiig
e!p or b.or pil(her. Orrrc rh. conr iner
is lu1l. pour ihis $,,f1 on lop ol thr
gfritr lird..\s ior .ontinuf rfcirrulal'
in{. r,,r {itl notico lh. N,'fl flear'ilg
li'r a i-gnll,'I haL,:lr ol bcf': aborr 20
,!riDules of f..ir.ulrllng 0'f won is

$hilc ro,,ir:uhti g. you sdnl thc
$ofl lo drain lionr the 

'{f{iu 
b.d ar n

rtrlc ol ahorl Llrl\r qu.r(s e!.ft fiv.
i,inurrs- 1T\\'o quan\ is 64 oz.. ab(tr'l

thc loll|rrc r pitcl]cr ofhc..l','lds.,\1:l
rtuarls pcr i mirurcs. n bc.r l)il.hcr
shorkl till ilt a liltl. ov,,r :l nirulcs ) Al

this farp. al lhc cnd ot 1$cn1\ xriluros
lou \!iil halr re,:irrularrd thI entii'
\,)lu!rf ol sorl in lhc {l!h b(rd.'lhe
\ofl sh, il noir b. clcar,'lldrgc huck
pnrcfs md l.rge gruin partirles. lb
fonLi)l rll fat. thal rho $ol1 dfnins,

lou will n(!!l lo idiust the !rhc or
\our mash nrn tirrtu(!tl)

or'cc thc re.in uhLi(D pl.riod is

o!er,,tnLiruc df iring lhr rlolt tio'n
lh. grain hfd ll0nc\.r. rhi\ \rorl
slhuld go 1o thc hrp\! l, tLle. \'or can
begin heari!rg the $olr as ror fr)llccl it.
but don l hrlng il ro a Loil. Dtrnrg lho
nrt oII prri,{I. lol shorll be draining
rlorl rl ab0ut 2 quarls Jntr lilrl Ininut.s
or slighrlr l,,ss. ll! Nx-,nIpcrnld $ill
l). nlati!.I) shofli il .rris whcD rhf
Lk|ri.l lrrrl in lhc luut.r tlrn l'rlls lo tllc
lNfl of tho grain hcrl. Orre thc gnin
h.,t is {bDUt 10 bc .\toq'd. ll \ lirDe lbr

l)1rri,rg spargi')9. !ou conlifrp run-
ri.g ot cl.ar Norr ,! \ou did boli)r..
1|,tr1'\(ir tou add hoi rvitl,lr ro (|c lol)
ot lhr Erair hed {l 1l). same rale us

\o'\ is noing.lrNirerl ,'{T. ,\s fe{rll,
as \ru Lolhcl rh. remrinder o{ rorr
\!ori lhenr rlillah\nfs bc n hll|ltrat..
oD roP ol rfiP grain brid.

'lh.r. .|rc a fouple rlillc nr \al's
t,) a(ll sprfgc $atcr You ,:a ladl. .r

gllarl or rivr' ol $rtcr oD rop ol rhc

Frair bcd whcn ihc l'!(l gc$ low
.\hen'al.lt. nbst hon.brc$ sLrrl s srll
spargf anns Sprr,{r afrrs ar. lik,, lil-
llc lasn sp.inkler\ i'r \ou-nrnsh llol
rrarfr dmirs tlon a rrn'lritlx (oft.n
the honrcbk$cr'r bolrling buckcl)
Lhr'ough nthn or phstic lubirrg r) r||ri
sprn,klci lhf rarc {,1 \!at{ir can bf
adiIsred rnlc. b) opening or closing
the v{l!r r'n thc bott]ills burkcl or by
parlinllr .lampir,{ Lir. Dtlon lubing
letrdiDg 1o thc sfrinklcr

'lhc sprugc srr.r sh,,rld li. h.al.d

Nftrtt homcbr.Nen rsf onc
ol1wo rnatrg0mcDis lbr nrsh-
irg grai'rs drLl draitring lhF
$1fl. Ono set-up inv0lvcs modi-
lving a l)ir:nio coolor t{} h',ld r
frnmervorl ol ir)ppor pipes or
irs btltom lscc dia1tu about)
'Ih. mppcr pip.s arf , rlith
slots thar allow lvorr ro nor!
through bnt am Lm narrorv thr
thc g.ajn. lho pi|tss chnnncl
wrtr1 outside rhc cool.r. A !olvc
alli,ws thr: hon)cbrcw.r t(l c,rr
rrol th. llM 0f lvort out ol rhc
.0oler lvhcn drrinin'{ llic wor1.
l'nrnn irn)lcrs arc nell insulalcd
and can hokl Lhc nrash rt a
slcudJ |.mteralu.e for lhc
entirc duratid of ih. nash.

'Ihe sctoDd conmon lrpe of
mash tun is .r lnrgc bre$ t)ol
with a irls. borroni iDscri.d.
'lIc falso Ilotton rits ai incl or
s. abovl Lbe k!ttlc s Ioor anrJ is

Pcrlbrat.d. sr lle 8r'rir stavs
bPhiud but thr rlorr ran {lo$
through. A vahc ioloiv thr hls.
bolmm is usrd to d|lin $orl
Dtlre tc mash is {xrrplctc. ,\n
d'lvantag. of lhis typf ,'f oroslr
.oolcr is thal il can bc diri! llt
hcatcd Iirc diagr n b.low
sl(^vs a picnii rooler Dush lur
with d lilse bouorn. brl a brPs-
pol mash lt w)uld look similar

@ ,"0*.u".,,,,, u" * r". ,,u..



A $parye am is like a kttle spinklar
thdl sprugs tr,al?r ouer the nash.

ro bsiween 160' F and l7O" lt.'Ihc hoat

from the spa.gc water keops thc lem-
peroture ofthc Srain bcd up. At hiSher

lempe.aturcs lhe fin:k, sugary woit
wi now frcely th.ough thc graio bcd.

As thc grsin cool.. thc low of wort
slows. Ai lcmpcraluros highcr than
170' f. tannins ,uld b€ lea.hed out of
thc grains. So, avoid overhcaling your

sparg€ water lf thc water is signili-
cantly coolff thsn 17{)" li. it may slow
dowr thc drainagc of your wor1.

ll€mcmber to kcop rhc(king tbe

rato at which tho wort is draining. You

should bc (ollcding wort at a ratr) of
aboul2 quarts evcry 5 minuLcs. As you

continuc collectirgworl, the valvc may

b€come pri,gressively blockcd with
smsll parli.tes from thc mrsh. lt the

.ate of wort drdirugc dnrps tiio low. or
saops nlto*elher, open the valve 3ll thc
way for a few scconds until the flow
resumes-'then slowly olosc tlte valva to
thc propcr llow rale.

It can be dimcull lo get thc wort 10

drain al a constont ralo. You willprob-
ably need to fiddle rvith the valvo quite

a lcw 1imes. As long as your rale is in
thc right ballpark. you U be fi e- lfyou
linlsh collocting you worl ifl l€ss than
45 minutcs. you'vc Sone too hst. If it
aakc$ ovcr an hour and a hall you re
going 1oo slow Oncc you've i:olle.xcd
six gallons orwo.(. shut r}c vnlve oll:

BorIng, coolrr]cr alr(i ierDrentlng
You will fiiish brc\aing this b{or as

you did thc beer in llomebrcw 3O1.You

will boil a d mol .ho cnliri) worl. lhe
cnoled 

'vort 
will be siphoncd to your

fermonter and ae.ated. Ilowcver, you

will notice d tew differc ccs wh€n han-
dling dn all-glair worl.

We'll slai. the boil with 6 gallons of
worr, more than bclbrc. Thcrc arc lwo
reasons for this. Firsl, wirh a p.opane
{:ooker you cansupply morc hoaito lhc
wor1. This odded heat wil inorease lhe

evaporali0n ratc comparcd to tho
eraporation rale liom boiling thc worl
on you. slrvetop- tn our one hou. boil,
wc wlllreduce our worl from 6 gallons

tojust ovff 5 gtrllons.

Sccond, w0 expoct a larger hot
brcak from m allSrain worl lhan lrom
an sxtract wofr. vcry soon after the

boil connences. you will see litde
light'oolorgd flakcs in you worl. 'lhis
is th6 hor breal. The hot break is littte
clumps ot coafulatod protcins und

lipids. This natcrial will sexle {o thc
bothrn of the k(nde while the bocr is

cooling. lf oI gocs well. there wi[ be
nvc gallons ofolcar worl silting alop a

few quarls of brcsl material. lhis
cl€ar wort will be siphoned to thc Icr-
meDtor, lerving bchind as much of lhe
brsrk mate al as feasiblc. In an
exfact wor1, fie hot brcak wN
alrcady left behlnd in ihc proccss ol
maki g en cxtract (ultbough Proce'
durcs for naking cxtracl vary).
Thorcforc, we cxpeci less broak lllole
rial from an extract wort.

-t 
hat s Homebrew401. You learncd

that a sinxle-infusion mash is an c&sy

way t0 make wort. h Homeb.ew 501

we ll lacklc a step m&sh and makc a

Scottish ale
OO = 1.0s5 FG=1.020 IBU=Zl

9 lhs. p8le a16 malt
2 oz. chocolato malr
I oz. r@st€d barley
6.25 AAU of Fuggle3 hops

{1.25 oz. of 5% alpha acid)
Wyeast 1728 {Scotdsh alc)
3/a .xp priming sugar

4 da!|s b€fore brlw day

Roft 'rgerate y€ast slarte.

3 day3 before bruu day

Pltch y€ast

On brewing day
H€at 10 galons of wster to

170'F
Mix 3 gallons of 170" F rad6r
with the c.ushed grains

Allow graiB t0 mash for I hour
Boil 2 gallons ol mler (fiom lhe

r€maining 7 gallons et 170" F)
Rsise tempsratule of m&sh to

168" F by adding bolling water
AIow grain b€d to sot for 15

Reclrculate wo for 20 mlnut€s
Propare 4 gdlons of sparge

Run-otr and sparge wo.t d rare
of 2 quarts every 5 minutos

Coll€ct 6 gatlon'i ofwort
BdnA worl to boil
Add bftr€ring hops
cool wort with wort chiUor
Siphoo cooled wort to fermenter

Pltch yoast
Fermenl for ono we€k

I we€k after brewlng day
Bsck to secondary ferment€r

2 weeks after b.awing day
T€st b€er with hydrom€ier
Prime snd botlle when $avity

is con$tant for 3 dalE
ConditioD fo. I w€ek
Re|:igeralo for 1 weok

3 weeks after brewing day
Beor is ready

hellcs lagul

Summary
. li lakes a loi ofwatcr to brew

hn all-grain beer, sr, slort
hcaling it cl|fly.

. When mashinS in, stir v&te.
iulo tle ffu$hed Srains.

. Itecirnrlalo for 20 minures.

. ltun offwort lrom grain bod.
bcgin speging just bcforc
grain bed is exposed

. lror a s-gallon balch, colk*l 6

tsh\ lor r (xr\ Sopn{db.T200l



Vocabulary
helles lager
drinkability
lightly kilned malt
step mash
starch-conversion

rest
lauter tun

New Skills
step mashing

Equipment list
lauter tun

lel/es bgel "h€ll6s" or pale lagers are
the most popuar beer in Bavaria. They
are noled tor thef pale, straw color,
delicale mal tlavor, balanced bitterness
and piney hop aroma

<lnnkabtrty. buzz-\\otd coined by big
domestic brelvers. Be€rs with drinkabiily
are characlerzed by low diacetyt. high
wort fermentability and moderate bltter
ness. These be€rs show ther ilaws and
afe consdered more d ficult to brew than
biq styles rike sloul and baneywine

Objcctive: Brew a German-style
helles lager using step mashtng

'lhrough clch corrrse rt Homubrol
L- rrp halc learned ho$ to tako mfi.
cortrol o!.r thir srr't-produ.tion slagrl
ol brcsitt8. In llomcbre$ ;01, $r rfill
harncss lhp poLcntial of the enzlDrcs
b.u an.l filphd an\l6c n d ns.lhpsr
bnnogical tools t0 pr(trlu{! u highlt/ 1or-
mcnrablr rlorl liom I grist bill 0fitDn.-
ilr'' compris{{l of lighill kilned ilall.
lhf rcsultlrill he a .ri\p rnd rclicsh-
ing ln flirrn-stth r.//cs 14t.r wilh high

Singlfinlirslon lrash,,s. such as

lhc Dash wc porlbrmcd in llonx.brcs
.101. work wrll wilh hror strle$ thtrt
ur rot knorin t0 be _{lrt: 

l hc S(olrish
alp thrl wc br(wcd in llolrebr{lw 401

's 
a gr.nl cro pl. ol a beor bcsL

Dros.d using tl'c infusion masb tc.h-
iiitlr'|. lt somo bcor sr)1,s. buwrrcr.
moh than on. mnsh tompenll|rp is

rcquircd io coa\ r|c traLurulll'prcsent
enz\mes ir mnll to brha\r iI such a
wat r', Irtrxirllizc bolh tlr'rx trbilil}
and extrd.tnIl rmcieoc\:

In bccf ge0k lirgr), rlr woukl say
thal htsllfs wo( hns a high fiir.
monrnhilitr", pilrhaps uound 80 peF
ccnl. lbis m.ans rh. bepf rfoukl srarr
at 12' l'hto lthis cqnares lo a OC Dl

I {l+8) and fiI|ish al 2.1' l,laro (a biL

lcss rhan 1.010 l'(;1. A S{or(ish al(.worl
has a lo\v.r dcgr.. ol i'rnentobili\'.
perhaps ns low !s 70 pcr.rnl. ll migl(
slan al 1;'l'lat,) {1.(,60 OC) and llnish
al 4.5'(l.018lic) 'l'lal0 is rLuoth0r

'tat of erpn ssilg spccilic grarirl; it s
lrlscd oD tbe l)cr1l't{gr ol dissolv.d
sDlids- sn.h as sr,gar in Lhp sor1.

't\t tr\: liah lt kil,t?.l rt.tlts rt rlrcr'
h'll I)orenrial, I st.Z ,ras/l is r.qniull.
-\ slcp nrash is,trle itr $hi(I thc lcm-
prnruni is gradnrlll {,ppc{l up"
orfr rinv al r)fogffssi\cl] highnr resl
tonpcralurcs. lo I'crnrrn rho s1|p
n'nsl' irt tlonrcbrc$ 501. \,r, \ill nccd
a nrsh lun tlol can b. hPatd tlirh I
pr.pane btrrn.r or el(ctrif h.aring fle
lLcnl. It shonld noL hare a tuls. botlnm
orsl(,.lcd pipc likc rhc (o[rbinfd nrash-
lauror run $,c uscd in llomcbn\t .{01.

\\:c ll o\plain $1\'a lrir lal$.

$r'll usc a sicp nrrsh l0 bms a

crisp rid fl nr:shiIg bc.r sL!le \rilh
grcal drinkabililt. r (;cr'orun helles
lagfi lltis stllc olb.er is trtn.dly lighl
tu color. h{s an asscrtilc. !.1 bala (cd
hop bitl.rncss and a sul'tlc hop aroma
ifom lIc uso ot lrnditiona | (;.rman hop
vf,ricli.s like lettnrng und Ihllerh!.

The mash rests
In olr sLcp mash. $c are !r'i')g 1o

[ash o1rcf a teml'rlfiltuf(i rnngc span
nn'g fi1rn l3l' I Io 1;8' l: fir n lolal of
90 minntes, nol nrcluding the rinl
rcquircd ibr healing. ln I slcp nirsh,
lhe lilxr spfDl a1 cach dilTerenL lcm,
pnraturr is ollcd ! "r.sr _

Thcrc arp rwo r!p(|$ .rf rrsts oD
IkDl) used in srcp mashiig. The mosr
.Dm trr is llc rcst na'ncd tr)r thc
cnzllrc snhslrar(,a.tod upon nt a (,r,
Irir) L(!npcraturo lirr exanLplc. thc
s'.tr.hl\nuprsilrt /est occnrt afl'uDd
Lhc optimum tetrr|Dl.lrtu-e lbr alphn
rnrylasc of 158't_ and the frotcit| rclr
o.rarrs around the tcmpcrahrrc optirDa
ol s.leral pn'tc0lyLir cnzt1nos.

Somctinr.s bro$ers want to sloslv
honr rhe mosh. Yor will finrl lbal rlis
tochniqne is !tsry- dilficuh to con(rol.
'llis is also hard lhr.onrrnerrirl brcw-
prs t0 ronlrol sirrc. most mash vcssels
.rrc d.signcd to lrxrl rt aboul 1.8q| pcr
nrnrulc. .\n .asy $at 1o decrcs. ihe
healing raro is bJ adding irleuncdiato
r.sls. lir exampl. iI you sanr 1{, sluv-
ly hcatlour mash tr)'n 140'F 10 149'1.,

)ou .art slDpll add a shorl res( arcund
145!|. In lafl, vou may lvant t(' nxrdifi
lhc m sh profilP dc\(:ribcd abovc lo
ir,.lu(l(i strcI a ros1. r'lldis.uss why this
sort .l f{$t is impo.lant lar.r

ln llomebrcw 401. wr had a single
rcsl nr 158' l: Ar lhis r{xnpcrarure
lherc is liltle bcta-amylasc a{:tjvitJ
bccausc lhis high tdnpcralu.e (atrses

ropid dcna.uralion oflJfLa anr'-lasc for
a drkited dis(ussion 4 Dtashins
cnzynes, stp Honcbtct Sdcnt:c on
pag.5l). \t\inrr prudu{rd by intirsi,nr
nraslring nt this high rempernruf has
df,:irlrn)d Icrrnonlabilitt. lior our
hclles, $1: \!a to prodrc. a Yff\ f{:r,
mcnlahle worr rnd Dccd as mu.h help
lrom bcia amt,lase as pssiblr.

ltqhtly kilned ntlt malt that has been
dr ed al coo lem peratures and rece ved a
tinai 'cure" temperalure around 180" F to
minimize mall color and llavols produced
by browning reactions. especratly the

irryr D.)sh mash conducted at s6veral
t€mperaru€s to oplmze the acrivty oi
the active enzym€s in a brewer's mash.
Step mashrng s accomplished by drcciry
heating the mash vessel or by adding
smallamounls ot hot walerio the mash

S, F.n er 2ool tsr r Y,r I o\\



Barley starch and the actron of
beta and alpha amylase

Tl)rrc arc 1\o llpcs.l star.h
lburxl in l)arler: rnrllosr and anr
lopfuiin r\mllos. ,x'mpri\, s f,,trghlr
25 p{rf(xrt olth. starch conr.nr bnt the
bullt s an,\1,'f,r.Liu. ,\nr!l0sc is a

straighl-chain nxrlrc,,le,,ud, {rrclu-
sirfll ot glucos. molcc l.s rhnt aro
.hernifal .! linkfli {ith a Lond rollcd an
''rlphr l ,r bond Atr,\i,)sc Irs 1$r'
fcrturfs rhrr arc inrponanr n) hrpsers.
'1he liNl i\ lhrl it is !olubh in hot
rvatur xithorl (rtuifin{ X,,ltrtnrizr-
tior.' This mf:ios lhsr it is srlub| al
lpfi)prfrtri:s l(.ss thaD 110' t. thc

S.larinizalion t, riperarxft ,)l barlct

Tlx yrco,{l ||r lnaturf ol arnllos.
is llr rb\e,,re ol l.aDctr.s.rus.d b!
th. rlpha l -6 bor(1. In ta rn'rhsp
alLa.ks starcl, ll ori llic rodufing.nd of
lhf slrtr l! and ( r!rtinuts to nrLrnclr i1!
\a!.io$r rhe ni,'l{r!lf. r,urli.ilg a

nallos. .rtc.ul,'$ith .a.h birp. nnril
ir frrrs inlr) rx rlphu I 6 b,trxl Bota
amrlrse is .al rd
b..ru:;c il ana.ks linm ihf .id ol rhc
nnt'auh. sil(r rnr\los. ronlrins no
alphr l't', h{,,itls, b.ta an\losc eu
.on\.r1almosl rLl ol lhe r nr\ |lrs| trrun(l
nr Ialt irrto nrlllr's.

Nlrltl)\r i\ thr' priDfipl( fer
n1.nlnhl. s1r3.r ii)t,rrl in \rr)fr Nrd rtr fr
95 p.n1r1 is pn,dlccd h) b.t. .mi-
lle. |'r rf is rrdlon. bctr al|)]alsc is
kno$n rs tirl lnfrienral)ilit\ follnn'."

lrrtlop.diu do,,s conlain alpha l
6 bonrls rr!1 it is llx\r bolds t hrl makc
arnrl,'ttsftin r hrrnfhe{l I!'1..u1(,.
.1mtlop..liD .an hr dra$r r\ | tPr,
ard LL{) trunk ol tl!,tr'.c is dr orc and
onl\ f,!|r'ing , ,rl ,'l the Inol( uh. Thr
r'Ps ol {ll of lh. lfrnfhes arf rfft rrpd
tu rs norr r.du.iug cDds. lh. signili'
f{,!1 i)i rl'is i\ lhrt an\l(rpfclin has
onl! dnr stoi \!h.tr.b|la-a r\b\p rarl
!i!rd lo rlar.h a.d p.odu.. nrahoso
l Ii\ k rrrir'tr (loes not Lt!L Ior)g
hefa'rs,, o| th. krgr, Iudll!. ol bru.lr
l.inr( itr amrlopffrln

\Dr)lo!ffrir hnc anorh.r lcature
that r,rkes ir n!,tr dilfu.rlr r,, dcgradc
thar rnr\ o\c, rr(l thrt is 1$ fr\stdlire
stnr.lLrf, \i aD'rlopc(if i\ hral.d
lhis rr\strlliDr sl.ucntr. h.fjins r.
''nrelr" rtr g.hlirir| rnd th. slarch

bcco'nes n)ll|ble. (n.[rrinilaLnu ol bar
lcl alnrlopccfir brglns 10 orii'r ar)Lr'|(l
It0'rr \\lpr *anI is X.latinizod il
absorbs \!arer aDd brf,)n'es \cr\ thiLl.
Tlis is $h) slar.h lionr lvhcat llitrrr,,r

'rtrr sra,r'l' lltnik(!ts grav) and sliFlry
'lhis i$ whPre $, red\ nccd thc

h.lp of.rlpha am\h\r. t.nlik. lFla
ari\lase, rlpla anrth{'is an 0ndo
0f/lnrc and randoD'h lreaks alphu 1-
.1 bo,rds lion tho iDsi(l, of the nrolr-
,1rle. l.snrf th{r tla 

'rnalogt. 
alpha

.mvlase is lik. a Inr ranolal gul
using r dhiUn sir\! ro.rir l big te!, irrr l

sc\eral l|x,diutrrsizfd piccos Wilh

b.la am!las. caD larch onlo thc Lnrnk
rd fcdu(iiug urd) ud do i1s thing unril
il Nns iflo rrothpf {llrhn l-6 bradch.

Th,. rnko lom. nr$srgr tro r llis
is Lhat se ,irt a nroff li'Dncntablr \ior1
whpr bfla iid al|'hr urtlasc wufk
togcthcr lnd lh. b.sr qsl lo dcc0rn-

slrrcr'coryers/on rest: conlusing name
descrbing the rest around 158' F. The
nam6 implies that th s rest is lhe onlylime
that starch ls conveded io smallercarbo,
hydrales. This s noi true, as beta
arnylase calalyzes the degradation ot
starch at much lower temperalures- The
name comes lrom lhe fact lhat the mash
is conveded lrom lesllng iodine-
positive ro iodine negat ve around ihe
tempe|atur€ optrnum oi alpha amylase

lauter run: spec anzed vessel used to
sepafate wort irom spent grains. Slep
mash ng and decoclion mashing typic6lly
us€ a separate vessel for won separation
because these rnashes ar6 slired while
berng heated in lhe mashing vessel. A
lautor iun s essentially a vessel equipped
with a screen and a valve located below
the screen l,lost lauter tuns also have
sorne sorl ol spargrng device

plish lhjs is $ilh n.p rlrashing

.," :l*;l;miffii'.r""""'": g6@
,' du' ' \ ,,r!r. rr,,ir,,.:s r.car.\ nrnre What's haOpeninq
irr'r\ ri'r l,prn.rr,r\lrv ru r.l up^r) JId in thc lnish? -
i' r.t,,\'1,1" ll,r, I nr r ' r,h n*u|| .,I l3l" r: ma(h sotid\ arr wpr|"rl,
'.'.i"1'"" r.r 

".1 
tinr.r\F ri, nrsr- unryjosc b.sin( ro dissolvo and

li\e. Alphr. anrrlay) js knosD as thc bctr amllase begins producing
li$'et?.tn,n pnTrnr" l'pfi!s, of its marrose
dfaDnri. ollict on Dr sh tlricknesr. \n
odiDe l$L is an rasl $rI- Lo s.. jlall of 140' F: anrylopeclin bcgils to
rl,, sLan h has bpel ..I\(!1od Lo sugur 8el{linizo, aldt'r amvlas€ l,cgins 1{,

nr rlc mn.h. \nL, .an bri i,xli f kil rcduce the sirc ofstarch molpeolcs
und brra amylaso rontinu.s its

Raishg the mash ternperature 140. ro 149' F: The .rarnp" whcn
Tl,c nrosl (o,o,Don mcthod rs.d ro bcta and ulpha anylusc work

Ipar !rep In{sles i,r I courk!cinl 1og.lhcr l0 tnakc a }i,ahly fer"
hr.rverl is rtith an exlr.ral aplrliQrlion mcntable worr

' 
I h.ar. usurlh rhnuxl, r q.am jd, 1,,{ ,+,)" F: bpru mrtd\o l,cgins ro

mor. bnr \r{m is tri|fh ,u)ler rlan alpha amylasc tecornos _.""
dir(1 thm(, and i1 js .isi.r h .onrrot fi;fvc and srorch conrinucs to dis_
tl!,ratc ol tuDpcrururc fhang.. solle intu the worl.

\\hen 
^prhing 

h"rr difc{1l\ 1,' rh.
oursid. ol a nush \,'r!cl. rhc rnash 158" F: morc starch dissolves and

,,,usr bc stjr.cd lo ,,usufc cvcn hmrinc ulpha amylosc is st its fastost ratc.
" 4rD {an.h crtrrrrpd duril8 rbjs

:,"']""'*'i- "'.'"' '"|lr' Irr\tr xlrl atpha Mytas. and -.nnvprsion- is.r^'iarr rr-i tlrrn^\p .,1 lr., nrptint r,, (uxtpt.t.d.
iiccurar.ll conrrol Di|sh |cmporalurc
\t h{,de.*p.rrLfrL our.nLash rirher 169. F: mash{,ff stops errtmc
\irh a. .tel'lricat rtr,Irrrl rtr nrnre aciirily and roducos !ror1liscosiry
riod a trop... lrrrD.f .r gas rrng. prior lo son 'oll"d'n

x. \ i rh. \iri, 
^h^,:trrrl



The protein rest no more
The protein f€sl is a temp€ra-

tu€ Est in lhe mash aound 121' F
wherc prolein degradalion w6 long
thought lo occor Blt r€soarch con-
ducted over the past two dead€s
€sls doubt on the sig.trcance o.
the protein iesl. Dn Michael Lswis'
group al ihe Unive|sily oi calitornia
al Davis origlnally stirred up contro-
versyand debare among brewers n

lho eany 1980s when they p!b-
ished dala showing an n ial peak

in protsin content in the mash, fo-
ow€d by a d6creas€ in high moeo
ular w6lght prolen iraction. No
incease n lower mol€cular weighl
l€61ions w r*orded

lf prcrein-degrading enzymes
ailack pfol€ins dlring the Prote n
est, one would certainly €xpect lo
see a derease in larg€ molecules
dd a Elated inc€as€ in smallbr
molecules. Lewis group concluded
that the iniiial peak n prolen
content was due lo Prole ns going
into soluiion, like amylose, and tha
decrease rn the high molecuaf
weighr ffactor over the course ot
th6 mash w6 caused by denatura
iion. nol enzymatic activily

The same $ud es produced
data showinq an rnc.eas€ ln amino
acids, agfa6ing with lhe nolDn lhal
som6 pfol&l\,ic act vty s present.

The €nzym6 carboxy-€xo-pepndase
was attribuled 10 lh6 lncrse rn

amino acid contenl. This enzym€ is

an exo-enzym€ and can prodLce a

lol of amino acids wilhout sgnirr
canny alteringlhe siz6 ot a prolein.

As the initial shock ot lhrs
research laded, ollier researdl
grolps fspeated lrre expermenB
and obtained data thal agreed with
thar ol O. Lewis. Many brewenes
changed their mash p@liles b6ed
lpon these srudies ll ls widely held
thai mo6t of rh6 proreol!,ilc acliv y
occurs dling malting and that lhis
enzyme group is denalu€d during
klhing. P.otease activity durinE
mallrng s 6xlremely mponaft and
many m6asuros ot malt modifica-
rion, such as the Kolbach index, ar.

Today, many brewec reler lo
lhe Esl al 121" F (50' c) as the

bela glucanGe rest becalse ihere
is aclive beia glucanase Pesent In

malt. Some b66. espeially those
made us ng raw barl€Y, be.etit lom
a bela"glucanase
b€ta-gLucans can caus6 rear prob'
lems during wort *paanon ano
bs fitralion. - Ashton Lawis

\fhalc\cr ]ou rhrr6c ro us.. r,r! lo
kpet' llc hert low lrnd lhc gcrlLllr stir'-
ring.oDslallt to pn\eDl rrInl. unml
troll{ (l heati'rg nd scorching.

Ihe inrcrmcdirr. rcDrpulture resl

nn.nlioncd culiof n'ar d,rrr! in hand\'
dufirg t|. htsaling slcps lrin starrcfs,
ir gites tou a miNrtc to nlk^\ tlxr nrash

lc P.ra(rc to cquafuP sr, \0u fan gPr

n gooll lenrpefilun, readjng l hr inrcr-
ntsdi{ie rcsl also slo$! ll'. faLe rn

hcaling. \\'lur lfrirrg l{, t)nrltrfp a !er}
nirnelrablr $r'rr this h.lfs r bunch.
fsppriall! in lhc 1.10'to l.l9' F rango,

bccuus. il givcs triolr tnDe l)r beta and

alpha antllase l(' $nrk r"!.rh.r
'\n.ltern.1i!. merhod lof nt{sh

h.rrirg is to add loilins \uler to tri.
nrrsh. ll \rru rhrnse to nse lhic n'clhod.
add rmall rol'rnros al a liDr' iurd usr
plert\ olsdrirtg lo ntirtilrirf l!n st)ols

ir th(l mash. lr) heal Ihls nrsh fio'n
l:l l ' I r,) 1:l{r' lr $ill rcqrirc .rbout i,l
lhid ounccs ol $atcr rt 20S'1. rle
,,r{sh le.onres ll!irlrr atrf ra(h hear-

iIB srrp ud th. volLrnir ol Natcr
rrquircd 10 chrng.lhc ora5lr t(rnp(!a-
1u(,b\ 9'I irx rate\. ll', lrsr hearing

slcp 1o rrrash-,)ff\ill reqnilc 142 luid
r)urr:tss of zllri' I ${trf ud rl(i r0ral
ainouDl of watcr ir thc o'an' \vill Ia!rl
iNrfrse(l li{trn :l !all,nrs al nrish-in to

5.6 gallons \\:hil{ a rh'Dncr nr$ir
incrcas0s .rrfacti(rr,,ificienr! (liekll,
it dso rrulcs , fzyrres more srnsitile
ro l'fllpranrrc. \l{r)t brcNcrs stccr
.lear ol lhis Dclhod Iirf dtis reas,|r.

0nco thc nuch{rtrefsnrn rP\r is
con)plct( d an(l rl,, i,llinc lesl is nega_

ti!e, wr tlill mash oo1 as *0 did in
llompbr.{ ,101. Ii l"ou are hrntiog by

addtug $atcr. iL $ill lnte slilhrh nr'fe
rl{tcr tr) frisf rhc lpnrperslur. r. 169'
l, than il rlid I'or rh. i lusi.rr u'(sl'.

,\11cf rdising Llc renrpefalure l"
169' 1.. rhe rtrash i\ rpad! f.r rr^nsler
ttt \l( krutcr ttDl \\i' nNst usc { s.Pa-
ralc In{t0r lur lb. tlis bccrt b(Kausc

lou rjll h srin ing th. nash quik' a

hil Ils lroblemalic ro do a lol ol stf-
riDg in r contnrcd nraslllnut(r Lun.

bccausc tLr: false br)l1itrrr,ttsls di)r{Acd

Alsr, rlif vrrePn inn! eres wnh .\.n
bealing

crain to Extract and Back!

lle? is ( radi(alth.utJht: 7h.
onllJ rtial diJ|ct.nct bttuctt
.tttuct aNJ u1! gtai l'rPrhu is
tulr.nienP, sirtP th" lilrid or
lra e r(rt br?t ?r ntt?llJ butts
r'lu Lll.' all .truir h\art ntukrs
hitns..U. To saik:lr urur tetlt)rs

.ltaDt (ll-!n!ir b extrdrt nnd ha.k
na4in. ill UUL rcaUy n.& to trou'
xrc a.lcu.ri plc and at)t)n).tintu|P
(onrtrsi.n rklcs. Ihrn(l)rpu:inll
lt, s not tlPPd to bc s?rious!

lhe iyerage lklrld nrrLl cxlra.l
I I'ntains abonr 2(l Dr,f.onl $arcr
r,)d ltO pcfr.Dr solids. $Iilr d.r
c\t|rcl (as llr name ir!rplicsl trn!
rrirs tirluallr no mf islrnr, l his is

rhe basic rnl. ol thuDir lioD \rhich
nll olher coD\crsnxrs lrll{^!.

lh, reli,fe, 1 lonnd .l liqLrid
.xfacl conurirls thc rough solids
fqui!a1cnL Dl l.2 pound\ ol!till({.

t$o row. rDdted greil or, rrnr
!us.l}, I p,,und ,)l lwlr-row gfiql
.ao hP snbsiilrhd ivith 08.J
ponnds ,'l li.{uid crtracr. $bil(, I

pouDd ol drt crtrart rltrlails llx
rougl srllds e(ruiul,rL ol 1.46

l|rrrds ol mjll.d. lilo-r.w. mnltrnl
grain. Or. ngai" r0u\crsclr. I
pound olt\\0 ro$ Frisr ran be srrb-
srilulcd $ilh (1.68 lonnds of dr)

I lll,,rrl,)l liqnid nrall.lrracr con-
r bulc! bout 8.75 "l'lalo (l.0ll5
spc.ili. gfuvitt dcglr,t Lo I s^lli,rt
ufsaLrr'. rn l.7i'l'll.oll7 s(i) lo 5
gall,n,s or'\laler o'rr pound o|drr
malr crlrrct conlribulr's ilbout
11.25 ^P (t.0.1i S(i) li, I gallirr i)1

waref. {rr 2.25'l'(1.00'l S(;) 1o i

\o$ do ror oru nrrlll
-lll)

! r l,'2itr r \ o..



l'rior tr) lraisler cowr lhc lals.
bollon ol )our lautcr tun Nilh hot
$aler t prr\clr 

':reating 
an {i'.1or:k

bnn.arh lh. nrash. li! to minimize
splaslling du ng traDstcr. {s splashiDg
,:an darken {orr and uusc o{ygen
pn k-up lfs inrporlail r0 lel the Dash
sortl0ln thc laulff lun bolbrc bcginning
*ort rccir.ulutiur. Tcn tu filtccr mil
nlPs is a trpi.ai lauier rest linrc

Collcct thc \'ort as lou did in
HomcbrcN i101. necirculaLu for 20 mir!
ulr)s t,) a.hie!c g,rd chfitr,. lhen nrr
olflhc {ort olf nl abolr1 2 qnflrls elcrt
5 ntinules. This is an imporhnl limc to
br palienr, {s an o\erlt a,#r'ssi!e {rn-
lp,xion rale .an rcsult in 

^ 
stll'k mash

bftl. A stuck nash do.s nothing but
calse slrpss nnd p.oftxlg a retaring
bro$ dat: llognr spargibg jusr befor.
thc $ah lcd is cxposcd and collcct 6

The Doi an(l l)eyono
\\i Nill usc I 60rnilurc boil for

orr helles. 'lh(\l hop addiri{rrs inrphrl
a balanccd bop rharaclrf llop billcf-
n"ss is acccnlualed h drl L0c$. so lhe
hol)piig rale is kppt at 20 ltjti\. Aftlr
th. boil. cool thc wod using thc method
doscdtrcd iu Ilontcbrcw 401.

Aiier ux,lnrg. its linc fi,r wor| aeF
rli0i, Iedst pilr'hing and lcrdtpnlation
Nc want to producc a clcan lagcr and
will i)rmenl betlveeD 50' rDd 55' t,
Atter ferm.nktion is .ompletc. ra.k ro
a sccon{lar\ Iorncrlcr nnd a8c h thc
sr(utdart trr t'!o iveek\ trt 40" l: trl
pn!l!r:e a (lcar brrt (:larill:arion rvill
continn. in th. bol1l. and oLrr hcucs
tlill bc rcad\ tor cotBuuplion tlr{r.
\peks atr.r Ir(llrling 

-4shton t.eu is

next slep. ll lho lcsl is stardr
poslilve, ertend rcst until you gei

Raise mNh tempcrururo lo 169. F.
Gently transfer ma$h t{r lauter nrn.
Recirculate won lbr 20 minutcs.
BeSiD (r)llccting woi st thc ra{o ot

aboul 1Z ounces per minulc
(roughly 2 quarts evcry
5 l|riDulcs).

Whcn t(,p ofSrain bed berolnes vis-
ible (but not dry), begin sparSing
with 169'F rrcated brcwing

N'ldintain about I lo 2 inches of
sparge wakr on rop of tho
grah at all limcs dudng wor( col-

Collocl6 gallons of wort.
Bring won ro boil.
Add Llitloriry hops ot boil.
Add s€(xrrd hop sddil.ion 30 rirut€s

Add last hop addilion 55 minures

Stop ho,ling 60 mlnules after starr
ofboil.

Cool wort wilh worl chille.
Siphon cooled wort to fementer.

Fcrtnenr lor 7 r(' l0 days ar 50. to
55' I; or undl spe{'iffc Sravity is
balow 1.012.

Rack bccr to sccondrry ferment0r
and dccrease Lonrporetur€ td
,10' F and hold at 40" F for

A-bout ;l week6 dtor brew day
Primc and bottle bcor when spocifrc

gravily is constant for thre€ doys.

Condl on for I woek at room

Itelrigersre for 2 wceks

6 weok! after blew day
Bee. i$ .cady

7.5 porrnds lightll Iilned malt
{pilsncr nalt or lagcr ma1ll

O-25 pounds Bricss Cara Pils malt
2.75 AAL ltthhng bitlerinA hops
(1/2 ounce at 5.5% alpha aeid)

2.75 A^U TcllnaDg flavor hops
(r/2 rtrrnfe al5.5'1, slpha acid)

2.25 AALj Ilallenau. l.lount llx'd
or Libcny arona hops
(/2 ou R' ar it_5"1, alpha acid)

W.vedsL 2124 {Bohemi{n Lager)
ot Whitc l.abs WI.|1tlt0
(ccrmar Laser)

4 days betore brew day
Ma.ko 2lilcr (68 ouncc)s.arror wo
willr &n OC of 1.048 using dry molr

Cool starlcr aarah and add yoasr

On brewing day
\btc: IhLs beer sqlp LenenB hnt
soi uotcf; l\fthas? lO gaUons of
disai ed ulater (tut spring u'atcr)
and add I grom t mhiun suvntc
to euhgauonjug ol rlate. This u,t
91re us about 50 ppnt ol calcirm nr
the ualct and no tarbonotes.

Mix 3 gallons of lzl3. F wator with
rc crushcd grairs. Thc nash

1€npcraru.e should be 13:1" t.
Allow mdsh n) rest ar 131" li for

Raisc nlash tempororurc to 140" F.
Allow rrash 10 rcsl at 140" I for

Raisc urash tcmporurure to 1.19. F
over a tinc pcri{xl n01 less lhan 5
minutes. Ihis giv.s us a.anp of
.o moro thrn 1.8! F por mintrto.

Allow mash 10 rest at 149" F lbr 20

Raise mash temporar0r€ ro 158" tr.

Altow mash b rest at 158. F for
20 mirrul.cs.

Ch€ck l)r starch conversion using
the iodine test. II lhe lcst comcs
up negslive [tut blue or black
.olir iD the $ort sarnple) go k)
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Summary
. Highh fi rnxrtable $orls are

best pnxlu.eil lvhrn bera and
amr'.lase $rc allolved ro work

. r\ slep Drash $irh sc\eral
tcDpcfatnr0 resls \\ork ivel1 Iirr
thesc iypPs ol beers.

. Ilakc surc whcn raisiig thc
!corperalurc ol a nusl),lou slir
the mash sell so dre mash
ren,r'Prarure is uniirnr.

OG■ t048 FG・ l a10 1Bus・ 20

nn\ rnnr (l\i \r .mb.r ? rl



llant to.otltinr? ltorr llan.,hr.u' Il studics?
Ik'rc arc Just o J?u aJ tlt? c$.ltent rel? 'ttce
books tJou cu\ perus.. AtttJ. o! (ou.s(, keer

Brcuing Quulitlt Rec.s: The Home Rkuer'*
lissential (rti.lchook try ll\rn llur(h (loby
llooks- 1992) Covcrs prof0dLrrc. ingrcdicnls.
cquiplnenl ard advallccd lochoiques.

Brpu,ing the lrorld s Gr?at BcPrs: A St?p'b!l'
St.p Gur:dc b) Davc Nlillcr (Slorc) Publishing,
19921. Includos rccipcs and tiPs ond d solid
iItf,du.li,tr 1,, l,'|nphrctving.

Brcu llarc: Hou' to Fi d. .tdspt and Build
H(nel)rcu in(t fquiptncnt h\ K{rl l:. l.ulzetr
and Mark St.vens (Slorer' l\tblishjng. 1(,96J

Imludcs stcp-br slcp instru.tions lbr oran)
hatrd) do-it-tousclf projecls. fron u full
blot\tr lllivs k, lropbtrks. rarbo\ carls and

(.:k'ne ttrcu's: Homebftu' Rc(ipes l'r I50
Grcat (:.tmm.riot Rccta h] less and Nlafk
Szamalulski lSlorel Ptblishing. l99lt) .\ll
rccipcs (onx. wirh trtruct. prrli _Dush atrd
all-grair) 'r iors. A (r,mPlPlr c{,llefln,n ol Lhe

classic stvlcs. lncludcs a bricf discussion on
hos lo crolu,ttc your la\oritc bcer's lcad
fol,,r. anrntr. tssle and b(nl! be&,re.ktrri'rg iL

Da.c Millcr's onobrcujing Guille:
Eticrltthing ltou r:ccd to Knou to Make
(near'thsting APer b! I)rL!c Millcr (Slorct
hblishing. l99ii) o!erii.{ lbr homebrpivds
of dl levcls. Stcp'bl slcP prcccdt,.c. $nlcr
nrashirg and lcasl. lirries all lhe l,nses.
.o!.rs allrlr. sicps i! ij8 .h pters.

DcsigningCrcat Recrs:'lhc Lrltimatc Guidc to
Bftuing (.:htssk RcPt Stgks l)t R^l l)rltrn'ls
(llrc*crs I'uhli.adons. 1996). l'art (hP SNes
ln orcrlic$ ol lbc bi.lting basi.s. lvhilt Parl
'I\o q'vffs lhc t l splxlrurtr ofstlles i d(]pLlt,
with stats on slyle guidplines and mufh nrrru

lh'mc Rrpn'ing: lhcCA)IRA 6uid.bl (;fahan!
$hceler {(;amra &x'ts. l(,'):l). 1 ronrl)rPhen_

silc hoF-to book thar lc8.h.s beginn.ns .o
cxpcrts Io$ !o br.n alcs. srouts. lagos aDd

wbeal be€$ lroni kits. e)ilratt rd i Sraitr'

rli.ha"l .lo(kNons .\:.u'rorld Guid( tur Bt'(r
bI llichacl Jackson (nunrritrg Press. 19nNl.,\s
lhc lirle slrl.s, lhis is r ()luprchensi\c lristorl

of aDd 8rdd. to tho workls gfcrhst b..rs
Jaclson takes rou Lhrough e!cr\ lrf,lr produc
in,{ frtrrnlr! lnrnr (izerhoilnalia lo lasnrania.

\cu Rrcu'ins Ldg?r Beer bI cregor\ J

NDrtrrsI (Rrewefs I)ubln:tli,t's, lr)r)(,1. r'his
book lbr homebrcwcrs an{t microbf.wers is an

c\ccllont glidc to producing higlr'quali1,\'. all'
grrio Lrcr with {rr umplnsis oD hgrls lL slrrts
$ilh dn in-dtsft} IDk al barle\ and {lnishr\
!vi1h a .haprer dcvol.d 10 equipmcDr

Pak, lllc: Histo.lt. Rtcoins, Tcrhniques and
|lp.i/rps b) ferr] lir)sler lBret!]rs hrblifati,r's
Itrer)). l-his is rhe s.cond ednion ot l'alc \lc.-
lhc llrst book nr lc Classic Bccr Sl)le Scrit's
l his hnndt, h{tr{r0 hnk giles a r:hdra(tPr pr,L
lil. ol lhc st.rle, along \tirh inlhrnration on

bfo\ing cquipmcnt aDd procodurcs. Olbcr
books nr lLis poptrl.rr l5_book sf!iPt nr'ludul
\likl '\1, . llii^fn ,\le. Kiilsfh. \llbiI I!arlfI
\\inr. s.our. lto(k, s{xit(h Alc. (;.rnan ltheat
Bc.r'. B.lgian 

^lc, 
Portcr. \'i )na Nliirzcn-

oktolx flest, Lu i(: and contirnirrttl I'il*t:r'

hinciptcs oI Rreutng scienft' .r studs of
s(rious a.cu'ing /ssaes br Ccoryc Fi\' Plt.D.
(rlrcscrs I'ublir:rli(ns, lir(r(r). llxpli,re thc
scicnc. olmaking grcar beer wilh this inlensc_
lr- l{clnical study that conbnres chcnislrr.
bnrtcrr)ist\ and thcruodt"Durns. this book
.rrrr\ bprr la\or. fprtr'e.latnrrr, oxidalidr.
h.rnria. sild,r_earl and mahnrg.h.nistr!

Scrc Rarrcl Bftruu!! Brcua:.'s Hu dbooklty
(;regor.\'Noonan. Mikcl liedmtn and s(x'll
Russcll lC\\-. Kcnt- 1996). Scron Bnnel is a

.fatl bre\\e.r iI N(,$ HamPshire. litr nolnts
{s $cll as th. .xpfrl all-grain hrr\!or, llis
boo\ .o\.rs .vfr!thing iiom malting io mash_

ing rnd norc IDcludcs ofi_bc$t rc.ilcs ibr
rrl.aft. partial nrash and atl grail brcws suclr
rs lillnrimug \rhcrl snd thistle hog alc."

Th( Ncu Complet? Jolt of Hon.cb.euting b:i
(llarlif l'apalian lAv,u l,ooks. l99l) A lur
ho$-lo goidc 1o mrLking beer th. !!al ,!ou likp
it. troD dre basics of homcbrc$i'tg lo bcct'

(tsirg llops, rhc (ltnrplPtc (;uid( to ltops I.tt
tlrc Cra|l Rrcultr bl NI k Garclz (llop Tcch
199Jr. Dcdiratcd cniirclr'10 thc subjcct ol
lDlF. (:lalrrefs ir( lud. hop hist1,rr, rhc plut.
\ari.ri.s- biitering nnd aroma and g(trring
vuuf o{r) hops. amorg othcr hop ropits.



Plotting OG
How to calculate gravity with a graph

Table l
Erllact PotenlElor crahe and Adtuncts
(in orav ypo ! oer oound)

Wneat mar g7

Pal6 natt 36
Munach malt 35
Biscuil mall 35
Cryslalnalt 30-33

(darter malh have lowsr mlu€s)
Chocolate malt 29
Bhck patent mait 25
R0a6ted baney 25

Dned mall -Axlrrct 45
Liquid maft enracl 38
Com syrup 37
Moiasses 36
Honey 33

licular ingrcdicnr. t-he extracr polcn-
tids ot commnr 

'ngrcdicnls 
sre given

in lablo I adl l4il. Usjrr8 this informa-
lion - and a graph lilc l.igurc I f.spp
ucbu, - yo'.l ran quickly r)slimato
you bocr's exF.rcd origiDal Bravit.l'

In Fi,{ure l. the anx,unt ol inSredi-
onls p'rr unit volume {in pounds ofrrAll
per gallon of wort) 

's 
plotkrd lersus

.glavity poinls." Craviry points arc the
dsiinral pan uf a specllic gralirl- t;or
exdmplc. a turle]$'inc wilh sn O(; of
1.{)90 would hrvo 90 gru,,itt potnts pcr.
gauon. Liner l|rc phllr)d on thc grafh
thdt rcllccl thc exrrocl polcnlial lbr
dricd urrd liquid malt cxlra.t.

'li'.alculatc thr' {)(; ol a sinSl*
exLract bccr l(x,rle thc poinL otr the x-
axis (thc horizontal iis) rhar corc-
sponds lo the amounl ot malt pcf grl.
lm of wort lou havc. Tra(: s linc
straighl up lrom rhal pojnt nntil ir
inlcftdls Lhe plotlcd 1iII rrftho cxtrsd
potenlirl of your malt cxrrac!. Ihcn
lracc a liln) trom this poilll horizonral-
ly utlil iL (rosscs the y-sxis (thc verri-
cslaxis). Thc vsluc ar that point,'D thc
y-axis is you O(i i. gravily points.

Hcr{js an cxanlPk. Supposo lou
had 6lbs. of.lricd malt extracl lo makts
a 5-gallon balr:fi of bacl. Firsl you find
thc poi r on thc x-axis rhar colre-
sponds to 6 lhs. ol DMI| ln 5 gollons of
h.cr'Ihal poinr is (6/5) = 1.2 pounds
nal/gallor ofnort and is shoRn with a

TechniquAs

by Chris Cotby

Multiple malt extracts
Mosl brcwers use nrorc thrn onc

source olxult whon rhcy brew tixtracr
brc$'crs, n)r cxample, may nix &ied
lud liquid extra(, 10 makc ! worl.
whe. brcwiDg wnh mulliple sour.cs of
fcrmcntsbles, you simply .epcat thc
proccdurc tbr cuch ingrcdicnt. Lhen

add the rcsuhs lrgorher.
Lc1's say you want tr) brew 5 gal-

lor$ ofbecr qtlh 6lbs. otDME.rnd 3.:|
lbs. ofliquid mall extraci. I rbe p.evi,
ors oxampte, we lbud tlat 6 lbs. of
DME r_ieldcd an OC of l.{)55 for a 5-
gallon baich. Now, we ncod to lind oul
thc gravity poinb expectcd f.om 3.3
lbs. otliquid mall cxlrad. In Figue r,
point 4 corrcspon(ls to (3.y5) = 0.66
lb"/gallo. of liquid maft oxtlad. A line
drawr verlically iDlerser:Ls thc liquid
oulr extact lim st polnt 5. A line
drawn horizoDl{lly fron tha( point
intcrsects thc y-axis ar point 6. The
value atpoinl6 (24) (orrcsponds tr, rhe
gravjty poinLs from using 3.3 grlli)ns of
liquid mall extract in 5 gsll',ns ofbcei

Ihe linal slcp is addlng $o lwo
pa.lial gravitios l(,gethcr. In ftis fase.
55 plus 24 .quals 79. So, the original
gravity olthe boor would be 1.079.

Single, mashed mall
Wren you usc only mali exlrocrs,

or trdjunets that dont nced 10 be
nashod, you need 1o know fte weight

ver looked nr rhe ingredicuts
in a recipe and woodr)rcd
lvhuL the original ,{ravitv of
thr boor would hel Evof

want(nl to brow a bcrlr ol o {er![io
spe.lll. gravit! and rvondr)rcd how
much nsll !o d nccd?

'lhcfe aro lbrmulss lbr calculatilg
the expcctcd originalgralirJ lrom a tisr
ol in$odients (and vicc lorsa) fs?c
''Rrcu, hy the .\anlrcrs,' \:o&mbcr
?raral 8ur solviDg rhase cquadons can
be lcdious l)r somc honrcb.ewors.
Fortufitrrelr: thorc\ ri'lher quick way
10 calcrlatc sper:ifi(: grarily fmm { lisl
ofingrcdicnrs. You can 6e rhis $aph,
ical r(.lhod to help r0u tbrmulate
lxirtx,s, modilv re.iFs or ligue r)ut
what OC to exl'fcl from a list of'ngrc
dicnls. lhis tnotlod also works ir
reveBi' -vou 'idn 

r:alarlatc how murh
rrrall,lnn ivill nced 10 hit a dcsired Oc.

Single malt extract
'lh.al.ulnr. th. 0C of u h€er

breilcd \iLh a singlc r)p€ of mfllr
Fxtract. r"o ncod ro knot! thrc.lhings:
thc wcilht ol your cxL|art, ils .xtrs|L
potenlial and tlu) voluml} ofyuul !von.
l.:x.Iacr polential is a lncnsure of how
much cxtract or soluble sollds can lnl
cxrra(1cd from o gi\pn wcighl ofa par

cir'clcd one. Ncx1. [arx) a linc
slfaight up ulil you inrcrsecr
thn linc rhal roprcsents (he

cxtrlcl polential ol dricd malr
extrad. In Figure 1, thc poin(
wherc tho two linos illlorserl
is lab{tcd sith n cin:led 2

Fi rlly, tracc a li c horlzonial
ly ti) thc !-uis and read the
vahro 1br Oc. this poinl is
showr wiLh a thrcc. lhe lalDc
is 55 - ro using 6lbs. oIDME
L') bree i gall)ns of boer
should yi(ld a bccr rvitl an
original gravity ot 1.055.
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警 chni4“ιS

and exlract potenlial of your ingredi
ent. All'$ain brewers slso need 1o

know their cxracl eflirricnct. lI you

gile sereral all-grain brewcrs ll)
pounds oI pal€ nal1, each bef sill
likcly havc & diftbrenl OC because edt,h

syslcm has differ€nl effi(iency or
"brewhousc yield. thosc dillerenccs
coultl rcsult from dilTe.enr mash tuns.

mashinS proccdurPs.
wrkr sources or many
other faclo.s. A brewi:r
whose ofliciency is hiSh

Dight brclv a 5-gallon
bal(h wilh a grarly ol
1.065. Anolher brewff
nright cnd up \vilh a

1.040 bccr.
Differcn. brcsffs

cxpress cxrrsrlior clt-
i:ienc{ in diflercrl wals.
Thcre is "poinls pc.
puuDd per gsllon" and
llc perccnr of lhe maxi-
rnum trrnouDt of fer-
rnentables th!t could

balc bccn exlracled. lbu (ran use

cilher \tat $irh the gfsphical methrd
of calcolatiig OC.

1l you know your eitir:icncy in
poills por pound per Sullon. you {1)uld
constru(l Jou-r cxtra.t potertial line iir
thc tollowing wtry. Lcfs sa] tour clli'
clenc! is 30 p1.4b./gulloni in olher
$ords, one pound ofmalt irr onc gallon

Iiclds a rlorl wilh an origi algravilr_ of
1.030. Find th. point on the x-axis thal
represcnls 1 pound per 1 gallon. lrace
a line Dp 10 30 - th6 amouut ofpoinls
you gct tbr one pouDd of n'311 i one

gallon of sofl - and mako 3 Poiui.
'lo make o line u$itrg lhis poini, you

nerid anolher point. This point on the

graph should rcpreseni thc amounl oI
gralily points you would .cccivc from
morrcr quantily of malt. l.ets pick an
easy {lx&mplor lfyou had no mall, you

ivoutd Bct no 8:ravity points. In olhcf
words, tsing zcro malt nrcdns Your
be* i$ lvalor. Wklcr has a gravity of
1.000 (zero gfnviqr poinLs). So. your

|iIrc will be drarvn from {0,0) to 1

lb"/gallo and the S(i equivolcnl ',ftolll
cxra.t cfficicnct. In our txample lhc
sccond poinr would bc (1,:!0).

lf yo r eitrucl otltienc) is
expressed as a perfenlagc. convert it
lo points per lbs. pcr gallotb" by mur
liplyhg your percenB*e by the cxtract
poieDLial ofthc grain I'or ctample, t}lc

cxfact pol€ntid lbr palP nalt is 38

fno"ilr c.r."rrrm m.'r.r mn hdd b Rn.i Tr{|i GE v
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Be a SurYivolt..
ContaCt the Ameritan

Brewerヽ Culd tod"

our diploma programs.

Leam brewing t(lene and
gain an lndustry respected

qualitication while rtudying at
your own home.

I \Yo*ing brewers can slay at
their brewery while working toward
gaining that all imponant educatjon.

Our nert cou6e begint
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BREW POTS

f ―

By POLAR WARE

‐ 、

10&15 Ga1lon Brew Pots
Als<t available:
*Perforated False Bottoms
*Stainless Stecl Thermometer

'Stainless Stecl Ball Valvc d7
f Brass Ball Vxlve .-. -gA\-..x2l" Stainless Steel Spoon PoLAR waRE
*Plus Much More...

Visit our website: www.polarware.com

CONTACT US fOR A DE I,ER \'EARr:S'T YOL
2lt06N. r5rh Sr - Shcboy8nr. wl.5:1081- U S A

Tel.800-23? lli55 -lax:920 458 2205

cu*one^crrice@lol.Ne.eon

CIRCLE 25 0N READER SERVICE CARD
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pr.xblgallon. If \ou c\rfr.li{,,, f{Ii-
crr'rlcl i\ n09"- \otrr .tfrcicnc\ iD

t'l /lh.€allon is 10.S0 r 3Sr = :J{J

Dr,lb./gallor).
Ond. \ru ha\. \onr o$r r.\tra.l

Ixrlenrial line plo11cd. calcuhtc ofigiDrl
8fa\i1\'as bclorr. Pnrl\ I spr)l rnr the \
r\is that .{rrfesprtrds to rh. nmounl ol
rrrnlt\1iu hit. \lorc up !Dlil\ ou iIrr,l
se.l !o!r plon.d li[c l)pfesenli A lhe
.\tfa.t Lrol.Dtirl of !o!r nrrli in rour
lrr,Nerr 'lhen, nr.\. o\cr until \ou
.foss ll)c l aris ud lhefe s \orf
gfLr\it\.

To cul.ulaLr'LhP gfaril\ ol a b.cf
nrdd. lirrl a nrix ol ingrfdicnrs. tirnl
llic rnrounl of gra\it\ poilts rl)n-
tribut.d |\ curh drd rdd lhIn tog.1h
cf \au , u, l,,,rl) t,)gcrhFr sourics \ilh
rhe rarrp or similaf crrracl potlarrirl\
l:o..\rDrpl,.. il \ou use s ll,s ol pal.
Dralr 136 l't\/lbA.llon) and 1 tb oI
\lrri, h r:l; pr!"4blgrlloDr. counr it as

l0r.rri n\rrn. rh \
nrPlhod rnd.alr0lrtl
ho$ nnr.h 0f L1 r ri

hpf 0l irlfr!lirnl \oIil
lr!1r ro hrr fl rargft o(i.
l.!ts sa\ \{)u rr t tri
lr,$rl)rdr\\'nr.\rh
lJ\llr\ilh r sLrrli !
gra\itl ol l 1(10 - hor
nrudr frtIrur wr)1rlil \orl
nPed'l li) .rl.(|lIt(, Lhls.

sraft al I l0 on lii, )-
uis {hl|i'h(l L)!
l igrn 2) !Dd 1r'{.. I
in. o\cr 1o tlr' l)\lll
ljnr Fr0nr rliis thirr.
hbPlerl 2. drnp thr li,r,
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.lo(n to th. \ r\is. lIr' \rlLr' $hcr.
rhis liuc frs$\ rlrIL\ii. Inhfl,{l 3. i\
tlI rn),'L,rr ,,1 .\rf rL D.f grllutr \or
soul.l n.fd )iultiph tI|is ||rrrh f i2.2)
lnD.s rhf lr)trl jjal rn\ in r0uf hrtrh Il
\oi l)r'sr{l a :i g{lllrr banI ol bnrll,\,
sin.. ro! d Dr1\l l:1.2 * jr ll lb\. rn
ll\lE n) rttriD I j]M\irIn l l0rl

\'.u cuu still use ll,f graph.\.n il
\0u trrnr 1,, mir hg.cdicnrs t_of
r\anrple. le1! sr!rou sa!r rt, bfe$ rlrr
ram b[lc]$irn $irh ar all grain
Lrs, r,id arl(lpd e\tnLt. \bu could
,1,! idF 10 Nrkc 70 poilrs fuDe frorn
lhc grniD! and:10 Ir{rirls.ome liom
rrnll e\rlarr l)r'lprmin. ho$ Dru(h

Fermentap valvc Kit
Turn Yorr 5 or 6 crlloo Carbo\

Into -\ Conical Fermcnter

No More Siphoning! Siphonlcss
transltrlo bonlilta buckcl or keg.

. \o Secondary Fermrnter Needcdl
Dump trub oul rhe botonr drain
lalvc climinatrDg dre ccd ntr
a secondary l-cnncntcr

１

１

. Harrcst \bast: Save money by
collecting yeast froor thc bo(om

drarn vaLve lbr usc in your nexl

C`市 o)&Racヽ 1=
(■●oヽo`:● |● |●」

. All The Benefits OfClass!
Good !isibility and casy sanirarion.

..\ffordable! Wirh a low suggested
.ctail pncc of$2!1.95, dre
Fermentap is rery allodablc.

I or the shop nearest you call

800¨942-2750
Sccallol:llttIEI[:選

1響ξ:11:r:la"゛ Of
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xs,!d. thc OC and rrorl rol'
nmP. lh,' l)rsl hePrs L0pick

or'c on.s mnd. alnrr,st

entjnrll ort 0l pdlc nalt.
wirh no .xtrarls Dr

a4iur)cls and liw spe.ialry
gnrils. ll lt,ss (har :i pcr-

cont of tor'r r.(:lPr is 
'rrvs-

tal nrnlts or'olhcr liShllt
kilnr!l s!efirllt nults. rour
oslimalo \ill b. .k)se.

Plol { poinr fron tir
in(rnt ol gnjn uscd pcr
gallon rnd rle Frarit]
achnacd. DraN n line iion'
rhis tl0inl L0 (0.01. \Ih.rc
th. grrph pas{,s I 0n the

r-r\is is tour clli(icncJ in Poinls p*
ponnd prr Anllnr ft,f LIut b,rcf

Lots sny yorr htewrd 5 8{ll{rb of

trle al(' with 7 5 lbs. ol pal. m{lr (1.5

lhs pcf sallrtr'l trr'd lour ufighal gra!'
i1! lras l.ll45. l'1,'l a p,)!nr r1(1.5. ,t5l

rDd dra$ a liroliom thc foint l'),cn,.
,\s sho$n in |igun 3. lltc lin. crosscs

I $hi(h rrpr,'spnls I t),rrDd prr I

gallon - rl ill). lhus rour clliricDc) is

30 pts/lb./gallon \\h.ri usirrg tho
grtrph lo calcuhlc 0llicicn.y. b. af.u_
ralc lvhcn (alirhlirrg llx pounds or
ingrcdicDt por gr!lL,,n of orl lle surc
t0 u$ llnr volunrc ol \!ort lou aftralll
onded np tlilh in tour ulculalion. not

thc amount ol woft \oo l)larrnPd on.

ll 1_ou aro or ctlracl brcwer, r{ru
can aho pli)t lrtrrr "clllfi(rrc! and scc

thc a.rual nnnrb.r nl Doiits lPr Pouttd
pd gd)u lou {rc gclfirg from !',ur
malr fxrracl. ll \ou rrtuulh gct- sa:r :Ji
pl./b/gallon sh.n using r sprcilic
b.dnd of liquid malt cxlra.t- adjust

yoDr gfaph arc,trilitrglr thc ncxt rime
you sc thal malr .xlr{(r.

figrt. 4 lat lclt) is I l)luLk graph

lbat lou ean ploln,opy 0'rd ns in !our
brpwirg ro!el'(!rk. lhr curv.s tar
dricd malr errrr.l nnd liquid Inalt
crtruct ar. supplinl llon.ftrllr_, il wjll
salr \ou s,tr ,, rirne falculadng and let

\ou sFnd nrtre rirl' ltrc$iug. l

grsi \0u n(x,d to akc 70 Points. and

hos mnrh {rlrnrll }rr nr(id to Drakc 30

points, ond th.rn s your rrx ife.

Calculaling cff iciency
,^ll'grair br.ilers Nill htrvc onc

final us,, lor thc graph cal.ulalifg
L'xlra.tion ofllripDCt. Pick r bo.r L.
$hirh )ou lnow thc rmouil of Hrain

Keq beer without a kegl

B66r
Dispenser

Just PRESS, POUR A ENJOYI

. Easier lo lill lhan botll€E - No pumps or CO, syEloms

. Holds 2.25 gallons ot b€or - Tro '4lrr'p6rfoct for one

5 gal. f€nnonlor.

. Patonted s€lf-inialrng Pr6ssuG Poudr maintaing

carbonslion and fioshn€ss.

. Porlecl disp6ns€ rilho0l disturbin0 36dimonl

. Simpl€ to us€ - Easy to carry ' Fits in'fiidge'

. ld66l for parti6s, pionic6 and holidays

Ask lor the Attr -pi{t' Bs€r Disp€nsd al youf locd nome_

bro* supply shop and al your f.voil6 crcfl brewer.

QUOIN Ouurcaa'coeol Phon6:(303)27S-8731

401 Viol€t St. Fsx: (303) 278-0833

cold6n, CO 80401 hlFl/wwr.partvpE.cofi

Call for our
new 44 page

Catalog

t-888-449-2739

Current Promoaion

ll0 tsorrle liee
SLile Pricc

li r4.50

Ohd :.nd rh,"u!li i 
'!r.15'll

. Same Day Shipping

.lriendlyAdvice

. FRBE VII)EO with
any purchasc

Rcccnr)nlcndcd by
www,abo t.com

''Br\tWt\' ) !.t snn?l '

dl tfu ttkr/lL,rrbtlr 5r.
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Enzyme Time
What do enzvmes do in the mash?

120"t 130"F 140"F 150'F 160"F 170"F

This t:hod shols the tenperuturc runoefu n innshn
mash. within th? f in.lou..'b?ht'u'n 145" and 158" E a
s.eat d\l oItlr tot orcr dit.fcmentahitit lt i! 6p ct1

What's going on in the mash? ycr

Ho^"arn*
Sciencd

do.l itp.ar tr) truly nndcrsrand i1

ethcr! lt is imponanl |o think of thc
mash as tt!0 disliocl opcrurjor$, {rxl
leFir)n I'f lho sold maltd harh! into
a liquid .xtri.l. and rofo!.ring that
srvoct \Lo(- l,ortl thc sp.r( Xmins.

This trrlifle $ill din,rss nashing
enzymcs. lvhich conlon 1bo staroh in
malt irto solublc sugars. R.l- under
slandnrg trnd nrrDipulnlir,{ .n7rmc
adivjlt, an ll-grain brc$.r .an con,
trol thc hrm.nrnbilitv ofhis tforr.

What are enzymes, anyway?
lrirst l|n{l l'orcmosr. cr)rlnx$ arl

p.otcios. Th,,r {rc a spefjljr. trpe of
prolein silh an importanl rotp. 'thor
{:atalrze hi.chomical ron.lions. ryhich
m.ans that thcr- .nablo ! r{rn(li(rr r{)

occur qui(klt rnd al t}o lorrt)rrarurc
ol livillg rtrAdnistrrs. lhe!, art on smatl
molcnrles lo join th.m tog.th.r and
makc th.nr largcr.lher uko hfgr nrt
c(ulcs and brcnk ihtsn up inLr' \natter
irres, or thlr_ rcarrange mok'.nl.s into
som.ihing di11cr.nl.

hnfl li,x,lxrnical r.rrli,trr is .al-
alrrcd l)! n !cr\' sfp,:ifif rn/!hp. |or

nny homebrewen lin(l lhis
qr'estion conlirsing. whicb
is hardh surprisnr8. snrcc
n'any .onnei,irl brp$ers

cxnmplc. maltosc is
i:n,rtr.d by joininH
rNo gxxose more-
culcs. and this is
drtrx, bl a specilir
enTyme A d'fleront
{nzymc 

's 
rcsponsl

blo l0r breaking r
malt|rs. back intr)
iso 8h'cosc molc-
culos. Msllosc dso
ftn br) rroali:d bv

brcding a tno-mol,
u:uk, r,Iunk ofr a
lonA d'ain ol ghts

and this is donc by

ln,ing a p.olein. onzvmcs arc nado
or sovoral thousand dillercDl antno
atids lseleded lron rI.2l) narurallv
o(urringamino acidstjoincd rogarhcr
'l his chnin is thcn lbldcd ond coilcd tu
Ior'lD a spocific shrp(:. 'Ihis shrpe is
suite(l lo the spei:ifi. job the enzlm.
murl do, and so ir is inporranl.
Hot!o!c.. ftc shapc is rclarilety tragih
nrrd c8n b+ damage{i hy cJi.essire h.at
or agllation. or che)rical atlack, which
will rcrder the enry re unable ro (a1-

alyze a n)a(lion. l his Is .aued dcna-
n'ring lh. cnzlDc and onlcc thc sa.uc,
lurc is dcsfoJed. rurdr catr lh€
cnztnx: Dc renarurerr.

'lho molenrlc tho onzlmc acls on is
cdlcd iho subsrrotr)'ru)d rhc cnzymc
is usuruy nannt ailcr thts mbsr.aro.
wilh the letlcrs as." addcd {bcra AIu-
canasc acrs on bera glucaD. and atpha
an'Ilusc is oDc tsnzrnn that ncrr on
arrlhsc. a .ompon.nt ol srarch). Thc
ral. at which a rca(iun occurs is
atlo(t.d by lempcrlrtuni, rnd enzynrcs
catrllzc rca.li,,ns tr!trc qui(kly as
tetrrtx'rature incroas.s. Itrt thc.v also
ar. donalurcd by heat. alld rcrch pcirt
nclivit).iusl befire Llx.) ai{r d,stroyed.

Mashing Enzymes from A to B
In a brcwfil Dursh wc arc nD,

by Steve Pa*es

ccrncd with tho tctivit] ol two maiD
rrzlmes, alphtr trnd bela amtlasc.

Alpha amylase is lh. onzvmc
rcsponsjblc lor brcaking ldrg{r. ri,Ill-
plcx, in{,lul,lc slarrh n)l{ru||'s inr,,
smaller, soluhln tnolccnlcs. tt is stabtc
in hot. $atcry Dashcs and will convcrl
sLuch 10 stubl,: sugars in a lrtrrpcra-
lurc .ange tiom 145. lo t;jN' l:.
h rcstrtcs .alchun as a ro fnclor

Bcta amyhsc is the,,lher rr$h
enzymc fapahh of dcgrading slarch.
Through i1s action. it is thc ouynx)
lstjelt resp,nrsiblc litr (rpnrinS largc
{mounts or f.rmc.rablc sugar It
btcaks stafth doM systeDaticalll ro

Ilcla rmylas') js adivc hAiwecn
131'and 149' F But likc all enzyDrrs,
its reli!i1! rear:hcs a peal, d.clinos,
and then drops pro.ipitouslr. ns t0m-
peralun inc'cnscs. The ratc is olso
dcpcndcnl Dt| llni trn,unr ,rf cnzynx,
pres'rnt, lt lakec lime for all ol thc
cn/ymo to bc dcstroycd. bril wlal is
slill intaclworls vi,N quii:klr. Sl' ss lho
Da\h rcmpcrrllrrc appmach.s t49o t.
bcta nmylasc is op.ralnrg at ils fa$tcsl
ftr. bul il is,rlso being denahrnnl.

'lhis nay s.nm lrivial, bul at thcsc
high.r tcmpcr uros thc d{xratuflrri(n
is so rapid thul tlc cn,tnre is ft$rly
$nte in less than s minures ]\l.o. in a
hom.bFs'.r\ mash tun. tlh.rc thc
graiu may br) pourcd inl,r ver.! hol
wat,)r, th{ cxposure to vfiy high hcnl
Ibr the tor! scconds bclirrc rhc uixlure
ldunes no|n0J{cnrtr's may wort ro
rlcslriN thc Iragil..nzvmcs.

'lhis m0a.s rhat. in n pr clicd
scnsc, the unipuluLirD ot bcltr snry,
l8e a(:rivitt ran hc nliliz.d to confol
rhc fcrmen.ahillty ol thc worl. Ij'thc
mash is allo$cd ro 'sldnd" a( r t(rn-
ptratuc thal fnrors th': a(1i{'n of b.ta
am\ras{:, lhen a gr.alcr proporrion of
thc sLrgars cxlrncrrd t.on lhc Drah will
bo d'allosc and lcD(e lh,, rlorl will
pr0ve Drr! fernrcnlabl'.

In nr commpr.ial br.krifs, I

trnnrl!' tr (r\\ \! J'rfr'$rr 2m1
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lbund thai .hangug thc mash l( mpt\_
arurc lBtrn l+'1" ir, li6" I:rrise{l tllr
br.r's l.rnrinal graliri tiom 1 l){)8 lo
1.0l1. Ihis is i sisniiicatlt djllit!'co.

What these Enzymes Do
Both 0t thrse erzures uet ill {,on

rorl lr) (hgradc barle\ slrr(lt ll lr{!
dLr.. a rangc ofsugars presPnl in nort
Bek^l . (criaid r.mpuarur. (l:li' Fl.

alltu arn\lase a(1i\ih isk,$ rndsolh(r
largc iarch mole.ules remain insohts

blt). r\Lolr a cerld! lcmpcrltur, {lil9"
IJ. b.ra imtlasc is deialured si'{r'ill'
cantlr.. limiting ihe amounl .l ler_

moDrablc sugars rhal ran bc cxlra.l.d
inri) rhe wi'rl.-lhis 1oa!es r strxrll 1|ir!
dow wh.rc a hreser.an otcran'nnd
harc iDlluerl(' o\.r lb. 1!pcs ofs gnrs

lhar c d up i thr worl. A l(^\.r lrnr'
p.rartrr. resrlts in a !{orl lhrl is mor.
tcrtrnxrtablr bul rray ricld slighlll l.ss.
whi|l, a higher ledp*il!rp will !i,ld
lcss li'rm.ntability bnt in.re{sed

'lh rhnikncss ot Lhc nr{sh h$ a

目

similar rlbcit l{'ss drrmatic. inthcnc.
o\ir'!i,ld and li!1n{xrLabilit\. \ lhirk, f
mash ofiPrs Prdecrion .o rhe nrnrP

l.ngilc .nr\orc. bcla rn)\lnsc- ir|'d v,
li(cases tcflnpnlabilil\, $hereas r
rhinncr. fror. wnlN-! mrsh lnv.rs i
Liglcf crtrort Allcr ll'cs!i !nrrdris
have d(1ed oI tltc i'trrlc\ shr(rr in rhi
mash nrn w. aro lett rlirh ilorl rhal

contaiis around li pcrccnl sinrpl.
$v.et sugars liko *1ufusr. liu.tosf and

su.rose \losl ol rhese \!cre prespnt in
thc .rnll jr lhc Iilsl plncc rnd sinrplr
rliss0lted inll) thri {ofl. \\e rlsr) an i(ilt
sith larger p1r! |s ofihr original slar,:rr

not.culc known rs dcxtrin! (2010 ili
percen0. xLirh popuhr bclic{ },uld
har. rontribulr tr) tr!trrLhfeel llel rrc
probablt not l$9. contriburors r,) rhis
pcrccption io Lrcr. ho\!c\er bul c{i bc

rapidlr alla.lrd b\ anr\ldse\ ii rhe

nouth to i(dd glucosc and h.n.. a

$!r1:l nr!tr l1x, futrailj|g crrru(t is

mallo$ (afd a li(rl, nrallolril'sel. rrxl
sin.e th. tri!nary sour.e ol m.ltos. is
thc actioD ol b.rr am!-lasc it is rpprr-

. t hoir imporrant.onlrol ol thar
rrr\nr:s acri\n\ nrusl lrr ir) d maslr

A p.per $rirren h\ l'rotessor ll.r.
lUaDn.r's al Hcriol \\urr Uri\.rsitl in
S,r,llaId i. l'r7.r pfl)tr,!\l lIal rheh 1s

dnly one enrr r brcs,,fs n..d lo con-

&,0 thdlschfi willi wllir! urshing.
trld LhaL is alphr rnr!ks.. tn pohtcd
i) Lrl thar ar rhe lrlmrrrlrrr,rtsquired tr)

r.n.l.r ba.lcl slnr.h sdlub! llhe gela-

ritization lrmpcrnluf, - \\hitir is llO'
l:in barl.lJ. all lh. orh.r.nzlmes a.':
donxtu.d so qui.ll\ lhiLr lhoir aclion
is irNignifi.anl. Ilrrl Mr i,)drccL bo thc

rase lr a sin{e-1(lill)r,rrlLrfe irrlirsi(tr
nrash, \lhere rh. nrslr lr mixtsd with
l)or ivat.r oDh on.. to a.l)i.\ . dD oi er_

all rrmt)efal!Ii rhrl Jl\rtr\ ronrfrsiolt
'lhc aDrhor $as also .lis.'rssing utinX
F:rglisb pal. n)01t. shi.l) is mahed

spfr:ilil:rU\ \!nh lhis l\t)r 0l brc\lirtg id
nlnrd In lheir hook llrelving.- Dul'
lisl).d 2l ycars lar(.f. l)f. Nlichrol Lcwis
urd l)r. lirn liurg pr)pos{id that il is
ir la,,r rl,e.or{,rlfd rllirrl 1)ll,(,ta and

altha am,\'lasc. wor\nrg ldgerher with
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in a nurrrrv lompcratu.e rangc. lh.l
hs a th gr( tcr pllccl or Lhe final
bef. duc r,' itr role nr delpflnining lh{
w0rfs t(nncDlnbilir!.

\\hilc uant cnz\m.s arc rlena

lurcd bt heal nnd agitali,n, ]\noriL
h\o-row mall .onlairs lrich an enor-
mous sulplus ,)1 1h. two Drrlrr qr,/ymcs

lltaL their aclnn! $ill barr an in)pacl
prirtr tr' thcir d,!.ise in rh. )Dosh.

The role ot mash pH
\l8h pH i\ an0Lh.r liclor that

aflocls the a.rility of the \rrious
c,ulntps. A mtlsh cnrried I'rn rlsingdis-
lillrl Far.r ends ,,| \vi.h r pH in ll'p
region ol 5.E li) 6.lr. Iho pl!,senre ol
cDough rdl.iun ions ir rh

es lhe nrlsh pll l,' dn,p dowD irro tlc
;.; io i6 ran8e..\dditiontrl .al,nrm
ions.an drn. ft. pH d,)$n Io 5.2.
$h{ri' $. gct $iLbin,'t'rimil.onditj{,is
lbr the lwu trr{in mash crlz}rrps. pll in
thc oplinrrlrang. als,) I'el0s ro insular{l
rh,r cnz\m. a lillle ft,'nr thc flT(llrs ol

Pro(ms. enzymcs rn: slill an afua
oI (x)Itrovorsv o rtrrg brcivilg sfiln-
1isls. Hi5lrr.n alh. br(\rcrs lrom a
I!ilish l)cdigcc hayc {lismisrcd tho
acliol ofenzincs rar hrcak dor! nnd
nnubilizo potdrtiallr' hallful pr,lolns
iD tb. trra$h Und$srandahh. sinc. il
wrs dis.ovcred rhat wilh a varicry of
(enatuauon lompcralufts. cvrn as
high ds 144' 1,, vhtutrllt no prolcrsc
en^rx,lrordd suNivp ld bc cllcctire in
an lnlusior nrasl Lilcwis(i, a woll-
modili,'d. highh kihn\l llritish mah is
unlitely 10 conllin mn.h in lhc wrt ('f
prol'tasc curlfrps in llrc li$t pla.c.
ncsrordr ir th. t\rirersir! r,l (ialilbrDia

al lr{is in thc 1980s. llrusing on pro-
lers. aclililt in rhe mnsl! coniloded
thal so lilllo ol thc protcase cnzlnrcs
suri\. kil'iing i|| nx,dfn nlnlrs rh{t
thf prcsunted bonelils ol u "prnoin
rcsf w$p trxro lileLr due lo phtsi(al
liiclirrs rngrrdir)r.t pror.in solubili!y
lhan i'nz\ n : fa.rors

llowevi,r, th0r. is st!!r,g evidcDcc
that s,'mp prottiir degradadou is

occurrirg, nam0ly the aDzlmcs
rcsporrsiblp lbr the pr,dn.tion ol addi'
ti(,tal amino rcids in rhr $o.t. Amino
a{:ids arc u \'ital v.ast nulrierl and so
$hc hi!!h lpvcls ol adiu'r1s arc used,
odditir)nal anirrr rfids caD b'r a big
b.nclil. Low lempcralur .isls may
.!cx dorl)lc thc untrrnts ol an lx)
a. s in thr ilort. |r an all-D)a]1 $orr
lhis..iD luod t,'.r su$lus ol amin.
acids und alTccl boo llavor and ncga'
tively alecl a b(xx s mi.robiolognrLl
slabililt Tc)itlnn,ks .onti'ru{i ro dis.uss
llrc urlirnr of prole{sc enzr_tnfs thut
break doNn largc prl,lein. inlo srnaller
(trres, ho\lcvor, in r tenp(jralurl rang,l
nl l22" 10 l:l(1" F. 'Thc l,ra.tical
Br.wef, tublishcd br thc Mrstr)r
lJreiy.rs {ssD.iarion of thc & cri( as.

starcs dut tl'cre is jNl as mur:l' prolc,
olysis ir ml|rhirg us th,re is durirrg
rralting. and nunrcrrus olhd rcrts dis.
.rss thc dcgrdalioD ol rrrnplex pro-
lehs inlo pohpcptides and pLptides.

l|c largcr solublc breakdost prnl-
rt.rs oi'thc bi,{ prolrins iu bark,v aro
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ir)g has bccn the leadcr iD
calalog honx brewing salcs.
We feature a hugc lirrc of
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Honeorrn--.Sciencr''

rcslorsibl,' ibr enhan.ing ,ilanr rnd Ncilhcr ol lliesf issu.r i\ lilfh n'

Dalalr tullD.ss an(l fnusc hr/c. $lr1l( ttoubl{ h(trl)cbr,$eB siru $orl \fl)n'
thc snrallesr provid. lpasi .uLririor. ralioDjost tak,ls a liltlc lorrxpf dld tu$

Beta glu(u asc
in,pofrunr be.ru\e ot tho nesrrl\r th.ir bf.r. lhis cn?tn,c hcip\ br.^k
L'l1e(rs brtn Slucan.rn ha\( oD bp,f do\!n largr lr,1l glurans i,,ro n,u.h
qualit) an(l pnn)ssing nr ri r(nrnx fcial slnllrr oncs. tr'akirrg tlr.t' l.ss pr)b
brp$frr 8.la glr.rn is a grnrnrl f{r- lonali(. ll is n(1i!e in l(tr\ lrmpr'falLrf|
bohydral,, rdd i1 .l,r drumatn ally rashcs to r liIriL{rd.\tcr)r.
ircr'{s. lhc !iscositt 0l bor|| \!orl aDd l'httusc is an.rz\ur lhat.or\.fls
beu: l'lis in.ftrs(id \is.osill will lcad thlrl': afid lan cr,,rrrtrA sour(c ,n

ro (lramati. problrors $ith $o n pa' phosphrr$) i,r b .t i'rro tre, pbos

ralion rn(lbrer lilrnrion. phrtes. {hi.h are litnl iD rhc nralrinx

Temperature Rests in the Mash

protent and bcta Sll,ranasc rcn

nrash ull l.nrDeraLufc

pu css .rs en/tin rfla.roB nrrd hn\r
a \ital ruh iI pll trrFulalir,n l1 ls

rltrrosl $hollt rl.D.rlurcd lrl tiLri,tg in

a nrlrrr lrtrlt hrrl it on rj\lrnrplt
ur'dcr.nmdill.d, lighll) kil',fd mrlr.
ancl usirrg a dffl! Lior sl'lPrir, tlris

cn/tnx. rrd) bra lifr(n-ir'!riurjingrlrp

l,ipox\gcnase is an0rlrcr cn/J'r0
ol inrr'f.sl lrr lJrc\tcrs St'.r1rhli(D thirl
LLis rnllite nirr havo rn ilrporunl
r,le i" lr( srilin'{ h^s lcpt rlr. br,$
irF sfirnrisrs .nrhr)ilcrl ir lii.n(llt
dr{un,nls ilr' lIr lasl se!.frl !{iars.
lll4nrtruls chim ir .auscs lhr o\i(lu
rioD ol lit,nls ir thc mrsh h pfodlrf
\trle ll{\o. t,nrufso.s in hc"r: $l'ilc
,,1)pDnrrts Irgup irs 11 1.vrr! e rurl
iDfr'tsrxp. litlor \a!. ir's rrn sonr-
Llriog ,i honrtfe$er shoukl b. cor]

i!'nx.d rvitl I

'Ihc ltrcu\r's ltittdou ![.tDh th(t
.tpp(nts on poge:i1 is nd.lt)tad.lnrn
th? boak ln(u'i,t!l' b!/ [,r .rlit:htpl
Lcz.is (nd 1r: hnt ,tnDl.l

113・ lo 122・ F
144・ lo 149・ [|

1・IX・ lo 167.l'

172・ 11

Iflour nalt is $oL1 In)dilied. aDd io dris dat and agc th. majorilr ol ro r
mpr:irl nralt is cxlrdnpl! nclfnrodilied, it is prolbrrble 1,r (li,nirt|l. thi, fiNL
r{:si and gu sh{ighr to thr' rcst ut 1.1.1" m].l'r' 1:. l\losr ol .he lnn( n, $ill halr
rlrcad} been degfuded, rlloDg tlith thc bolo ghran, in thc Dnlrhorn . \rd th.
prorc,$c aDd beta Fh.ar){sc fDztnrA aftr largdy deraluRid in ln. kiln
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An (rerudoa .ljrtlt, uri,,4l uaaq
Dcr.raltc kcq, urtitinq to b. rps.t".t.

0u\. dccidcd ro s{itch liom
holLls L(r kc8s. \ow $har?
lhc r)b\i0us llrst stcp is lir
obhin a t.g. Il )ou bu\' a nc$

kcg or,lxx,s. oi,, thl,s b(lar firfur-
bishrd br a pir, ltris ltritrIrr $i rc
rou no\ 10 kmp it in liD-rot .onrtjrion
ov.r tim.. II you lird a rcrLllv nasLv on(r

- likc th ono I bouglr tlis artirl.
rlill tpll\inr Ior! l0ltr ir up.

'I hff. ar. man\' difti"rent t!pp< of
kcgs. Bre. k.X5_ lh. tiDd rou scc al
l)ai1ics. rp usxl |xtusixjt!- tur hold,

in8 bs! Thot hare l,rkirg dAi,r,s
bnilr inlo the kcg \rh rs so thc alcragc
consumfr.ar't ol)on thi,rr tlou ueed a
spd.ial tuoli B.!crag,, k.gs.' rsualtr
r*rl ftrr stfup dnd sodr pop. h!\. Lons
that ar. pas! Lo n,tr|)ve. lhis r)ukos
tlrcor ll)c contdnor ot .hoi.c itr nal

ll.!.rage kegs g,lnfraltr (!x!e nr
lrro \ari(.li.s pi*lo.k t.gs, shi(.h
wcrr diisisDod lor rl]c (bcr-Colo corr-
pan\r anrr thr l)nll-l{x:k sr)l,cxrplore{l
br .rcr\onc .lsc th. nrnx,s c0||re
nlr thc sl}h ol i t.t nd outt.l
arla.hmfnts. I'irt(x.t tp,{\ harr pils
aDd a 1\tist-on torlking slstem. whitl
balliock legs us. I lirnpl,,r sn<rp,on

llob Suli.f ot sah.o tndusLrt,ls, a
con'prn) rr' l sclls lroth Dcs {nd ri,llr-
hislfd trl.{s, srr-\ llc \rsr xraiorirr o{
.alls he re.oives .rtrlerr ballJr!.k
k.gs. Ball-lock k.gs arc .asl t. lir.l
rnd lher\llorr nnrf. c(rlrx)n amolg
lh. homrbrsy .rosd. llin-trx:k kpg\
iirf a Dil tougher ro locarc. Droslh.
Ierruse lhe (inja-(itr (r)nrpov tcnd;
lo s.r!p irs old kegs inst,,ari 0t selli A
thcn You mighr Und som. tbar hrv.
bcen dis(udcd. for $a rplc, by n
ho.lling planl,n rour arra

\t_hdh$ balttock of pnr-to.k.
nNsr oI Llxis. soi.alt|d .Cornolius'

kegs ori3iIaU!.onlrin.rt .,,n,rcnlraierl
bcvorrgo slrup t wns disFnse.t
undr!-l gh pr.ssufr) and nt\ed al lh.
soda hrnlain. thc! ranAr,t si,e trotrr
2 5 r.r l0 gatt{ns. rho gh rh.s-ga on
sirc is nost c.rnrn)on. E\p.c1to disco!
rY rn(ieIr s-r-'up io rnr- r)l(t (i)rn!r't.g
)o1r pl'rchasc. and .xp..r ihar sf t ll,la!. pcrnrutarttr llarored anl patl
rhati rr)t nrade i)t slrinlcss. t.hesrl
r)nrrs .an bc repta.ed and rvr $.il
cxplain this a bi1t.tL.r:

Step One: Finding the Keg
'\ lriend s{ys hr hB { tinr) 0r us,rl

licgs lbr a couplo of bn.ks fach.- tr
soutds tikc a good dcal. u it tou scc

Poi.ch

by Thom Cannelt

thcnr. lhclrr nact) rrd g(tr)ct. rusly
and rlpnlr.d. Should rou bu! or passt,

Srnall denls or the bodt. rtrf c!h-
du: geruat\' don r nr,an nrrrh. rt I
lant has x f.r'asr, { phce $h.n, lh.
mol lhas tblded strarr)tt, il,s rDtr good
lor thc shr.ddcr tJcnl entr\ dr {r\ir
fofls. whetncr pnFl(,ck or b.rlt lock ti1-
ljngs. nigh! hean tou rannol {tla.h
\'trrf hu!.s_ _\ dr t around lhc kcg lid

'njght 
nri,ar il rill r!)!,,r s{ral propc.l},.

If tho d.Dts in rhc.vtindor ari, lrul,
tr'nrr', it! do probl(,n. tbu shout.t hr
ahre lo slfaighten teg fi|inJ{s il lhc}
ffe onlr' a Ic$ dcgr.os oflrkilrer And a
denlp{l ljd of sralifig sur!acc mar.'
resfond lo a ler! gelrle lrps witll
uppoeDg hannncrs. tJtr on.. metat js
scvprelt il(!1.d, tIr rx,riLl is s1r.0lch.d
and .an npler bc p.rt(.rtr nnr. tf thjs js
ll'c cas., doDl b.sitalc to sal -n.
lhallks" lo lo!l| frnxrd.

l|oNorpr rou oblrin t0ur kcg.
roDunbof oDo point ot homebr.Fing
erhrs: Kr!?io,t a bf(" kcg Iroxr tasi
nighl:s prrl! and.r ing lhr d(l)osit
!-ouf pufchaso ti., is ilcgrt. ptLrs_ iL

'n'p"se! 
r bix ltnaociai burdcD or) rhc

hre{prifs arrl liqri)r 5lr)fes thal trec(l

Step Twor Cleaning the Keg

. hu'll hah a hrrd iino linding a
kel{ thatls ntufh dnlnrr drD ruino. bul
they rre out rhcre.'the tirst sL|p is lo
crean tn. oul.r sudh.. sjlb a good
flelllinl{ solurion, likc l,tsW {powdcr
rrre$i{v $ash),tr sitrrpt.: (jrecn. '\brusl or n),ton scrub pa.t tli r.mo!.
most ot tle .iunk. Oncf rhc sjdcs. rop
and liltings arr as (tran as y0li r:an ge1
trrcD, ils tim. to starl disass.nbling

Step Three: Flush the Inside
rt.md!.Ih. tid h! pu ing rD on rhr

!uil. Flush rlnr kcg $i1h hol rlalc. !
li$ rinhs i,' trr,r)v,, Lr! (nnairir,{
.1rup ,\dd sonr. .t.a.ing sohli.n _
PBll o. iour lirloril. ard stosh jl

Save a Keg
How to refurbish old beverage kegs
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Poiects
irotrnd. Thdr s'ak rnd scrub until lhr

Step Four: Remove the Fittings
HPrr,lc th. malc k.g iildngs dnrl

t,'ss thom ilto so l (tPrrring sohrtion

This pFnrcss is no mor. difli.uh dt l

n.trn^ing A spark plug trom )otrr lawn'

morvcr For ball_l{xrk firrirrgs, \on ne.d

a ;/s ilrih der! soclnt an.l sockcl

sfenrh. lt)r plniock liltirgs a rVl(,_

in.h sockct can bi) nr{lifie(l $ilh spc_

cirl (uLs ro at.(trnrnrdat. thc Pins lou
frI rrakc yorrt o$n so.k.t \ti1h u

l)r.nrcl tool or bu! oDli l.unr a honx"

bru\r supph stor. thnt carrics kcg

\txi. rcorr.)!c lle sh'rl gas din

tubc ard lhe l(nrg heer .lip rubc Thc

gas dip hrhe lna) bo mnd. ol nYlDD or

srainloss stccl. (lou rra\ $a'rl ro

rcpln,ic r trr-l(trr lul,e sinr. it ahsorlrs

nnla fulorJ lbss tho short gt|^s dip lube

inlo lhc cl.ancr dtrd rurl rlcrner
through lhe bcer dip lrrb| rrnlil voD r'
sun, il is (rlean. lhn ma) nccd a sp'cial

dip lubc brush to rcn!)!e dfbris (Yotr

.an lind a iiip'lul). bn,sb a1 an! homo

brc'! supplt shop lhal scls !.9 purts.)

Step Five: Scrub and Scrub
Clearr all llc slrla.cs ol llt. kcg

iosi{k.arrd otrl. sith a scrub brush rtrd

vour clcuning soluixr ot fhoi{e l'av

parriculur allcilior 1o rhe pla"s
lvhcre rh{ male kog liltings will s.ar'

Lsf { loothbNsl) 10 cl1)l|n trll tho

orcviccs. Ncxl, dcnn lhr: rrtlr kog ti1_

lirgs. {:spP.iallr tbe innor lhroadc'l

torlirtrr and s.ating surlacc. Choc} lof
ni.ks or bumps. lfthe lro111trD ol the lil
ting is s{!verelr_ dislrcsscd dr lhe

Lhrcds rre mcss0d uP. Icplatc rL

vany hom.brcw suPPlY shoPs car'!
rcplacenntrl lil rgs tor k'rgs lsP? tne

sidt,bar on Pa!]e 5u1

l)0n1 \torrI too much abour mis_

takingwhich l'illitrg is whcht tho grs_irt

liltiug otballixrl kr:gs has a s|'L in tllr
k^!r,r lightenlng nut lin-locks usc t$o
pins on thc gos sido dnd {lucc pins on

thc bccr sidc. tf!otrr lnlhas a g s rrlicl

nt tuti, ll ha'lo'k bctcrnqc lro ts's
a sintplc sn.lpnrl txtutctxton svslett

脇静f留【l″ li「8‰協脱
'″

″S

口l 口
=

‥

躙

STOCK・UP AND SAVE

熙椰鮒嚇撒掛器:棚∫

誂R鳳鳥路鑑濡Ⅷ:鵬ギ̈
祠

YEAST高鮮洲ム11蹴酬
d pav

(50 ml Pacl onlY)

ozark missou“・ RO BOX 730
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一●
日
ヽ
コ
コ
Ｊ
司
曰
Ш

「
『
燿
嘔
ｒ
に
〓
Ｌ
「
一
“
「
一
“
ヽ
」

】
」Ｆ
印
腱
臓
ド
Ｆ
い
ｈ
」
ｒ
一
ア
メ

日

■
】

ロ
ロ
ａ
■
一 コ■
=
●】111」■31¨

wh指肝准e洲
Larry'r BrevinC SurrPlv

The only soufte tou willever..ed lor vour b'ewint soPPlien

Wi$ Prcdud lines $ch s:
Bn.s . Gmbnnut' Be*bn ' c@P€F ' Tefiords ' Edre

Muntds ' CloM C.Ps ' \4nstr's Res@ Wne KiB

Prcmiere C(@ Wine Kit5 ' Hobt Bryer{e fermentss

WNeastレbS'qttd",st Culores・ Nexande、 Grape Concenmte,

ald mu● m‐ ncudngktt md d散
"uipmmt

載
“
0た 並ヽ訂;憾;′1絆計器鳳輩臀晋鵠:嘱

`。

Ⅲヒes

や、〔1)ノ、
Clleck‐ C●■81
www.L●‐ b"W`口ζ.COn3
‐・ 6"0■`a call‐

|

1.80●.441・
'73●

crncre lsot aeeoen sesvtcp clno

S€pr€nber 2001 Br$\ \or( S\\

Incrp zoor seaoen seavce ceno



ralf. you riglrt wanl ro rcplncc it 1{,

renx)ve an!' ren'trining odors. ll sh)Lrld
shply uns.row or trnbolt. A norar .insr
on prircipal. you probably should
rcplace dl gaskcts rvh{r lou Iirsr
rcl'rb \our ktt. lirLr s}oukinl Dord ro
replace lhom dgain unlcss somcrhing

Step Sir Pretty Little Popp€ts
Yalc fiuirrgs ha\c poppct \ahcs to

Pcrmrl gas or bccr lo moif illi) of.trl
dflhe keg Nlakn nrrc you
(bnncr through thc scatiDg suflhc. by
gcnlly puslirg duwn oD 1b(| rr)Ir(ir 0l
rle lllting unlil it dfprcssps. this may
.ausc thc poppct (o pEh .onplctch
oul. Don l $o.l\ if il does, jusl bc sup
lo lin,, it np with the .enter hol. rvhcn
righlcning oDlo tho kcg.

You'llonly nccd to replac.lln: pop-
pct vrhe il !,u nnd r lcak. lt(ssur.-
lcsl l-'our k.g at 25 ro io pounds pcr
squ{rc inch {psi)bcl-orc ns firsr usu. To
do tlis, atta,i !0ur gas-i hosr and
piilo(:k or halll(x,k .onn..non and

prcssurizc lhe kcg. This is exactl) r[c
prxx{hrril }ou llNe whAn (arbonaring
yoor hccf, aDd )ou w nt to linrt an!
lcaks butore rour pr)cious homebri]\|

lftor find a lcat. Dr.ss rhc leaking
popp.r out liorn Lhc lop. a.d prcss n
nos orll) geDllt i flrl het(^{ lhe cw
IJr)lrll,l nav not slay ln the hoDsing.
Dont worrl jusl cen(.r il up whcn
so1\rirt,{ thc mal firlinE ha.k on.

St6p Sev6n: The Sugar Test
Fill Lirc kcg wnb iodophor sotulnxr.

It lhefe is any remrinirg sugar or
star.h lt BiU roloal i.sclt by hrning
inlo visiblc black spf.ks t,r strcak oll
lhe su.la... If IoD scp anr streaks.

Step Eight: Sanitize the Keg
ll vot.lean \rith l)ll|\r. as I do. notr-

tralizc th. clcancr and sanirizc al dn,
sanni lnDc b\ spraling rtr filling wirh
Stafs'rn. lf you uso anoth.r clcanscr
Xou ll still nccd to sanjrize lour k(]g

場協榔鵠脇秘鶏等
″α

鳥:出写協:鶴僻机淵|″
′′″a

(800) 850-2739
enail: b rewh eav€ n@ao l. co m

hltpt/wwwhomebrewheaven.com
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CIRCLE 17 0N READER SERVIcE CARD

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

REAI´ B EERTOtTR_COM

l‐888‐380…BEER
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poiects

Remooe lhe short gos dip ntbe uith a
u'rcnth snd toss it in thc (l?nncf; lfit\

You sho d r?pla.e ekq pott thati
not marle qf stainlcss skcl uh?tt ltou
rtrst rthab lJour keg.

befine usiDg. lipgardlcss oi $hat
d.anser you docido to osc- sinilizo
ard lcl all ol tho parls air (lrl. llren
roassemble All r_ou nccd to do no{ i!
gilc r_our kcg a lirrl prcssuro tcsl al

Step Nine: Admir€ Your Keg
It's shi|y. it\ sp klirg. ud ll'is is

absolutely rho same nastl rog we

slarlorl wlh. lh0 cntirc procoss of
(h l[ing and rclurbishing onr k.g iook

me .bou. an hour ln jusl a IP$ oxtrc

nrinules. lou .ould probablr do tbu
So doD'l le1 ki)gs thoL oru nrir',ly dirl.r
prr!,,nt you frinn making !orrf h,trle'
broiling cxperi.n.c mrch simPler
Iustcad ol $ailiog wccks ibr lour b.or
Lo rrtrrdili{,t, hr!r il read\ in.iusl lso
days. I

'lhon ( innPu, o rPlrt(n (rlorur
tift ntiI.r and .lina urit.s thc
''Prai?cts" tolunn nt er./i/ iss!. o./

I!t(u' 1itur oah lle lies in l.n $ing

Pago Ciicle

KEG PARTS FOR SALE
Maav hoacbrau r.tailss .dfr!

kcg pons. Hse a.e a.ltu sourcet.

It6.r, Beer and Morc lleer

wr!w.foxxequipml)rt..om

nivor Citt Belcra8o E.rme.talion

St. Paric* s orTcxns

$1N williamsbro{ing..om

CirC e

No

Pa98 Ci子 Ole

No   lo

員dvertiser lndex
P31e

llo

Amelcan Brewo6 6u10       48

Beer anOヽVine Hobby           54

Beet Bee『 &iい 0「 8B3er        Oovl‖

Brew Sy VOu       59
Brew K n0               6

Brewers ResOuree               15

BЮwsouroo              52

BYO Back lsSue Bindeis           13

BYO Customer SeⅣ c8      21

3YO Webs 0            14

0ascad″000pers       Cov V

Ce ar Honebrew           59

Country w nes           59

0子osbv&Baに『Ltd        10

1

2

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Nobby Bevera0e Equipnrent 16

Home Brewery (l'/10). . . so

St. Palr ck\ ol Texas .. .. 20 31

Stout Bly's..... ... ...59
sturman 8G. LLc . . . . . 13 32

whiicLabs..... .. .....4 33

Wiliamb Erev/ing. .... 53 34

Wyeast Laboratores. . 53 35

fr@ ndex on kis page B prcvod
as a se.a to our edeE ltc publisler do6
Nt assL'ne any ha ity lor eno6 u omsscla

7

8

9

E.J. Wren Homebrewer Inc . . 59 10

EZ Cap                          0

Fermen● ,                49
F●『子On&H00be Communcatons 21

FoЖ EOuioment Company         59

Nomebrew Pra ShoPPe. . . . . . . 54

Lrrnovations,lnc ........59
Larry\ Brewing Supply. .56

LD Carlson Conrparry ... 12

Lislermann Mto. Co .......52
MidvJesl homebrevJng SuPplies 50

lvluntonsplc ..... Cov I

Nodhern Brcwsr Ltd 22

PolarWare ComPanY ... ...48
Preiss lmports 49

0uoin Induslral ......50
Fea beertoulconr , , , ......,.3
Realbeeiroulcoln .......... 57

BoasiYourown.com ... ........ 18

Sev€n Erid0es orlanic . . . ...59
Homebrewlnq Supplies

Toill:器ξl‖11::::lin

3

4

5

6

Grape and G€nary . 15
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BREWER'S MARKETPLACE
BrewOrgonic. com

Visit 0ur New 0n"Line Store!
Fotuniq €uE! d.titu ddarti!. 8we our

dp.r. *reton ot dFni: d,rs, hops, | ,l!ncb,
qu.lfiy hand cdi.d lnoEdbnr tils, .qutpfl.nt

p.crlg$ end moG, ABinq lip3 and rc.ip€. too!

-o+edBto*J'- lr* caratool -tr
*f S.""n n,',lq.' c"o;.'ur* \
^ coocrntrutr sn d ! oodt d ei.e t99t ?

aoo-76a-4409
toll lre ode.! rr ruppod |ln.7 day. s weri
CIRCtE co ON READER SERVICE CARD

NoN \ou (ianShop !t thtL!ry61
Hofub.$ Slorc in Con|rul \rr \brk,,,

ww恥teJwrenoCOm

B€er & ll/ine Supplies

CIRCLE 10 0N READER SERVICE CARD

C|lllrirnMrtttltiltt

JUST
HB!

Orr 2001 Home Dispeis nt Ca6lot 5

now available sunmarizin8 Fou pop
tank par!s. Counrer pressure
botde fillers, CO2 .y' nde s, ress, elrl
Call for your n.aresr HA shopl

CIRCLE 8 0N R[ADEll SERVlcE CARD

CIRCLE 9 0N READER SERVICE CARD 「Mi塑CIRCl[12 0N READER SERVICE CARD
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UNITED STATES Ooo's Ce‖ar
855 Capt。 lo v ay Ste ′2
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IW鵡柵鵬1月 2
Riverside

l-800‐ 622‐7393
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Dubin 94568
1‐800‐ DRY HOPS
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Ruud‐Rickヽ Homelrew
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StoCktOn
1 800-333‐3REVV
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Stei■ F口 lers

4160 Norse VVay
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"Sοullla“ rallrOrllla′

4393 South BrOadw″
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f::t錨器
www beerathome com

The Brew Hut
15108[ast Hamplen Ave
AJ「 ora

l‐ 800‐730‐9336
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Homesteal Honlebru
29850 County Road 357
3uenaVista81211
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HOMEBRElW DERECTORY

|lll:龍:計∫ll:♀lmpanソ
Cu‖ man
l‐ 800‐ 9658796
[‐ mal
wMハ″く,Wernerstradi19co com

躙ふ服棚もらり。
C° Co m

Brov Yo!, osn 8ruw
2564 North Campbell Ave.,
Suile 106
Tucson (520) 322-5049
1-888-322-504S
wwwbrewyourownblewcom
0u staf{ i$ ttained by the
Anerican Brewerc Guild!

llomob.ow6ls 0ulpost
E Mail order Co.
823 Nodh Humphnys
Flaostatl
1-810-450,9535
wwwhomebrcweIs,c0m
Secu re o n- li ne o I de ri ng
FREE CATALOG] OveI 20
years ol brcwing experience

What Ale's Ya
6362 West Bell Road
Glendale
(623) 486-8016
bnat selection of beer &
wlne-naking supplies.

I:::llitti、 lξ

i:き8111[9474

リサl織鼎椒淵胤:'m
ρρσυεlS

:;8∫:::Itl'COmpanv
Andersol
l‐388-4238372
[‐ mal

M陽鰐孵器
:l::滞訛′側

e

Santa Rosa l‐ 300‐ 544‐1867

濶魃
¨

tord6tailson lisling your slore irlhe Hom.brei/ 0itect0ry call (802)362-3981

BeY A Bre{6r &
Winemaker S|tpoly
10033 S Wesiern Av€.
Chicapo (773) 233'7579

Mead supplies and advte

Tho Erewer's Coop
30 W 114 BLrterlield Road
Warrenville 60555
(630) 393-BEER (2337)

LABfEST hafiebrew shop!

Chica0oland Winomakors Inc.
689 W€si North Ave.
Elmhursl 60126
Phonei 1-800'226-BREw
E'rnail:cwinemaker@aol.com
www cwrnemaKerc0m
FBEE instruction!

Cryslal Lake H.alth
Food Store
25 E Crvstal Lake Ave
Crystat [ake (815)459 7942

Maple Syrud - Bulh Herbsl

Ando6o['s orchafll &
Winery,Inc.
430 Easl U.S Hwy 6
ValDaraiso 46383
(219)464-4936
E-mail: andwine@niia.net
www.andersonsvineyard,c0m
Conplete line ol brewng &

Eoor & wine by u
1456 Nonh Green River Road
Evansville
lB12) 471 4352 ol
1-800-845-1572
htto J/www.beerwinebvu.com
Cail for a FREE Catalog!

Greal Formo ations ol
Indinna
853 E. 65th St.
IndianaDolis (317) 257-9463
or toll'lree 1-888'463 2739
E-nal us at
gftlem@iquest.net
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肺 勝常y輻
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HOMEBREW DIRECTORY
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Advsnlores iI Homehrowino
23439 Ford Road
Dearborn (313) 277-8REW
Visit us at
www_n0meDrewtng.0rq

Cap'n'Cork Homebrer
Supplies
18477 Hall Rd
fiIacomb Twp. (810) 286-5202
wwwan0eilire.com/birlcaDncork
Wyeast, Whte Labs, Hols &
Eulk Gnins! lnside ACE

l{uhnhenn Erewino Co. LLC
5919 Chrcaqo Rd. 

-
Warren 480q2
(810) 979-8361
lax (810) 979-2653

Microbrcwery, Honehrcwng

wwwbrewingwotld.com

Tho ned Salamander
205 North B doe St.
Grand Led0e -

15171627-2012
Fatr 1517) 627 3167
Phone oifax yau ordet.

lhinos BEER
l00Eart Grard Rrver Ave
Wiliarnston
(517)6s5-6701

You r Fu I l-Setuice Honelt nw
Shop Wilh A Hone lown Feel!

Tell lhem you satr tholr
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B80,&Brew Gear

揚
Dlscount B,ow
l16 Man St
Kcene 03431
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'makerssuppけ

cOm

お::脱‖諄|ょζt
Fedelck

柳 期鵬 1“
1-888‐ BREWNOW
www mdhocOm
晩 s力lp tlPS“ lly

驚鷺淵1:illwuntT
、ヽburn
l‐ 800-523‐5423
E‐ mal shop@beer w ne com
lVeb s te:w、AV bee「w necom
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::::ltWttlaling
154 King st

閣寄饂座8150∝
FaX(413)584‐ 5674
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Tol Freci l‐ 866-559 1955
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l‐800‐ 724‐6875
E‐ mal:
eiWren@brew‐ masteicom
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鰤
Allfinallvr 88vem0o
114-0 Freeland Lani
Charlotte
Advice Line: (7041 527-2337
0rd6r Lrnet r:800-365-2739

28 yaa6 setvna alt hone
brewers' E winitnakers

Assombly B6qnhsd
1507D Haywood Bd
Hendersonville 1 -800-486 2592
wwwass€mDvrequired.com
Yout Full-Setvice Hone
Brew Shop!

lisling in Brsw Yotr own!
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Hometre$ Advenlures
1109-A CenlralAve.
Chadotte 28m4
1-88&785766

f h e So uthe a st's b e st- stoc ke d
storc with excellent low Prices!

T鵬 5G爵::ξ l‖tiranary
Akron
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Su"le10 44260 1‐800‐418‐ 6493
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Canalヽ Vinchester

l‐800‐905‐9059
WMAⅣ V nbreW com

Sa1 7● クrealer Ohiο

HOMEBREW DIRECTORY
The Brew Company Oi
Carlislo

1 62 South Hanover St

Carisle

f輛欄伽卿び
綸0‖″θ

“

θ′

腱::1島‖激、Ⅳd

鼈1椰i。
"“

WttCI翔lmneSCOm

輻

ぽ(卍州)

M器
%織Ψ

,8オよ認‖:ξ:需鷺評
ppリ

冊計‖』Inl」:♀:静
17‐2004

聯if:協留‰″副

:18,撃:|IⅧ IrewingSupplソ

聯鵬饉ず鮮Ъ鉗
Blaclstono VallBy
Br6wing Supplies
407 Park Ave.
WoonsoclGt
(401) 765-3830
1ualttv Prcducts and

8ot-Mar Baer E Wlns
Makinq Hohhy ShoP
4421 Devine St.
cotumbia 29205
1803) 787-4478 or
l-800-882 7713
'lJnnatched Value. SeNice &
Aualit! Since 1 8"

Florcnce Brcu sho!
1210 S. Cashua Dr., Ste.2
Florence 1-800'667-6319
www.flofencebreucom
The newesl. besl'pncel

Austln Homebrcw SUPdY
306 E 53fd St.
Ausun 1-800-890 BREW

1512\ 467-8421
www ausunh0m€btew.c0m
10ol off ingredients

Brgw slop
16460 Kuykendah #140
Houston 77068
(281)397'9411
Fa)(: (281) 397-8482

You conplele brewing &

Brewslufi
808 E. Villa ltiaria
Eryan 77802
s7S-821'BREW or
Toll Fr€e 1-888-549-BY0B
www vo u rbrewst!lff.com
1-uah\ Ptoducts + FtiendlY

Fomman's / The Home Bllwery
3800 Colleyville Blvd.
{P0 Box 308)
ColleYville
1-800,817-7369
www.llash.nev-greq10
Top-qualiit Hone Brcwery
products Chec* out our sile.

St. Pahick's ol T€xar
1828 Fleischer Drive
Auslin 1-800-448'4224
www.slpats corn
World s largest
hanebrevr' supptyl
free 64 page catalog

Th6 winomakor shoP
5356 West Vickery Blvd.
Fort Worth (817) 377'4488
brewsome@home.com
htlpi//winemal(ersnoP.com
FREE catalog

Lee&Edwards Wine
merchants
300 SOuth Jelferson Street
Roanoke 24011
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Wine and Cake Hobbios
6527T10e、Ⅳater Drive
Norfolk 23509
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Vormonl Homebrew Supply
147 EasiAllen St
Winooski 05404
(802) 655-2070 or
1-800-456-8REW
E-maiI vtbrew@oqethetnet
Fullline of U.5., U.k., German
& Belgian ingrcdienE!
Wine, Soda &
Cider nakinl too!

The Brew ShoD
3624 N. Pennsylvania
0kahorna CitY
(405) 528-5193
wwwihebrewsnop0Kc,com..
0klahonas premterc suPP el
of homebrewing equiqnent &
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VancouVet WA 98601
1‐300‐ 596-3610
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For delails on lisling your storo itl lhe H0nebrew 0irrclory' call {E02) 362-3981'
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HOMEBREW DlRECTORY
Cascade Brewino SuDDli6s
224 Puyalltp A'rd.
Tacome
(253) 383-8980 or
l-800-700-8980
httpJ/cascadebrew com

The Cellar Homebrcw
Depl. BR
14411 Greenwood Ave. N.
seat e 98133
1-800-342-1871
FR E E Catal oo/G udebo o k.
FAST Rehabie Servm. 3A Yearc
Secure ordering online
www cell ar-honebtew aom

靱 理
耐

催‖鮮燃孵牙雉枷

燿ギξ】鼎蟹,り鼎

躙男殿群躍鵬″
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Homebrew Ma*rl
520 Easl Wisconsin Ave.
Appl€lof 54911
(920) 733-4294 or
1-800-261-8EER
wwwh0mebrewmarkel.com
Beer & Wine Suqplv Reta Store
and Mai l -0 der Specia hsB !

Hom6blewln0 0o0ol
9509 W Greenlt8lij Ave.
lVilwaukee (414) 778-0781
0r 1-800-413-BREW
E-mail: thedeDot@execDc.com
Grcat selection, grca! inces,
knowledgeable staff! Eeet + Wine.

APPAREL
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BREWING EOU:PMENT
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Crankandstein

ll鳴;∬:llttiStF‖:虎tt。

常聾:認乳IPu“
ng°ば

Wヽ型ヽ性Crankandstcin(:om

FRANKENSTEIN BREWlNG
SYSTEM

Completel$15K 864‐ 574-0716

CLASSEFEEDS
FERMENTAT10N CII:LLER KITSI

MARCON「 :Ll ERS

蜘濾 、Ъに
,wwmarcOniltcrs com

WWWTAPHANDLES COM

:鵠露
hmdes brhOmc

W』調 :WSuPPⅣ
 REmlLERS

欄盤蝋f勝れ
Ⅶ咄

I脚「語拙lζξ∬靴:111戸
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SUPPL:ES
DRAFTSMAN BREIVINIG
COMPANY

鸞 押鱗
:絆

肥Ч部躙宅b躙課郁
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WINEMAKING
FREE NFOmヽ TIvE Cヽ■性 oG
Sin(〕o1967!
1‐800-841‐ 7404
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Lost CaLL

Sam Piper

Laguna Hills, California

sdn nlishts his q i?t titn? x'hil(
sippitq a gtnss oJ lis tton(orta.

:1「メ11'W″i器れγ鰍′留1
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Mug Unplugged
Explore the quiet side of homebrewing

hoF is o sucialasp.cl r0 bre$'
ing and lllrP is n pcrsonAl

parl. $b.lr l .all rh,' rtri(t
sid,'. -Ihis is lh. tin)c onP

spcr)ds rlom $ith bftr. $hthf llial
ri f is ir llic brc\v.rt: rPading I brn\-
ing jonrnrl o' sittnrg up $irh a hodl

ar)d a hompbft\\ rt righl. Ilook lar
$trrd to and ocnnrr. su.h Iirnes

loseph Caurpbcll litlks abour rhc

nccd hr a sa(rcd pl(l !t)dtuo$n \
saerd pln(c is {h.rc \,nr to t,) sporrd

r Inllp riIx.doilig \!har']\.r il i( lhrl
brings lou bliss and cunnfcls )ou lo
rhr (.r( f ol lhc nilers(' |(,f 'rx 

Drl

ra.re(l plucu is lbc hr.\!.rl tud
$hrrhpr I arr nukirrg bc.r or bonling

uf r(ashing rquitnnorrt. I in ruDlcnl lo

l,p rlxr, and \!orl nlt.rafr' \\'htn I

n.rd to ger r$nr. tl)is is \(hc I go

Iusunllt brP$ dn ljtida\ u\(nntgs
serling up thc rright b.lirr' \o rhtrl I un
.omp h.trre. tukc ofl thc nronkrt \trir.
rdd A lcrv gallin's ,)l hol lrP Natcr l.
In\ grin und t oil.tl I m ar rle li'st slc'p

l2tl' l: atrd fuad) lor . \and$ilh.
Sonr.rnnes I hn\p ftrdio u' nltrsic in thc

baelgrcund..omPlinres I sork abnc
$irh rrt !ln'ugl)ls..\s lstfr. rhc rl3\

lighl lhd.s lo (lusk. lbcn dart. !1hil.
n.i,{hbors on lhr srr.or .otrx honx\

ir.nr $ofk. Brulus. lh..al n.\l (loor.

$ill mdsr\ in lor u scrrrch \larbe

Srotl lionr ddttn llc strt( t slops bl to

Inlk. trod bclorc )on \n,^\ ir I ntrr tutal'
ll r'.1 \.d. it is durl outsidc. lhe $1n1 is

r)rilling. crickcls an'sitr{inX. and I ii.l
.o renr $ith )sclt and lhr'$odd. I( is

onl nighl I uux bortn' lo nrP$

rnd rh{,r1'$ls mf \ lorhua ag. 18.

sirh n\,) fri( ods. $orfing on s'tno I)fo_

.ircr in lhp gara'{e sill llt. rndid blar
irg l).ad-bangf trrusn .\r our housP

$r h{\. ll)c conlrnlnrrt lhrt $lrocrcr
hnr rh,' 't\ of radi,, on lirsr grls Lo

(ontplclc lhcir slo$. LrDl{ ss llx' \\orkl
5pri, s. slnr l.rok nr rh.lurrrf hndirg is

on {notlror.banocl llrrr $lur llornd

nr! rlruplc so dcfil.d \(irh Pn,lune
a.riliri('s, )o! (ar itnrgitrc mt di$al,_

pointlncnt. ljnsl $nrllrd lo turn
arou'ld trDd r\aPorale.

Itur rhis ${s utr trDplc. .\nd | ()l(l

rhcnl so. llt $drds \ven , Buls in trn
rrirutlrs I nm nral(lng beer trrrd lliis
hofrtrnes n srucd Pla(c. \hn arP \cl-
com. lo stat, bul lhc nrLrsic chang.s

lrd )ou ha\! ro romolf lr'tr' stul liom
lle nltar" l gol a couplo dlli,nDl lin,ks.

I lirst discorerPd lhe quiol sidc df
bn\rin,{ lls a nc\! brc$cr I ha\e a rus-

rom .l rilring trl) nl('r)c dt trighl \tirh a

book nd a hppr. I rend ! liulc tbink a

liul(.. sip a littlc - I .all il _Pttlti,rg thc

da\ d$a1. .\[ttr I starrod natin,{ thc

bccr I drink. pnllintt tl). drt a\!a! l'!'k
otl a \lholc nc$ dimPnsion. l( is lcrr
sltisling i'r nr(.to lool a1a hoPr irr a

m g and tn,^\ lhtrl I trrodc ii l fi'el

conncctcd ro tho drint. ronrcct.d lrr

nrl g'trrdfathcr \tho madp heer lor i0
\.ar+..onnPClc(l n' I comrnonn! oi
pcoplc $ho shaft a str)s+ ol bcaull.
\orrdcrrnur)l aDd cilhrt Nbotrl lrcctl

\\hen I li'st sLarlcd brPsirt! | kcpt

a ro$ ol boll|'s rlulg (hc back ol tlrc
fridsc. just likc nrr grarr(lfnrhcr did.

and I botrrlht n glass pitcher. An{l.iusl

likc grandpa. lil t)ouf L\ro D.rrs Inrrl

tlu pit(hcr and scl ir rtrr lhe lloor ne\t
ro nr! (hai'. Irto$ ha\'P kols lod pour

srraighl irlo nrr glass. bul lslillltr. tu

scc bccr in a I'ir(l(r and us(' onc

Nhcne\rr I ha\. (onlPan)

.\nd sonrelitufs {t nighl it-s.asl to

p!ctcnd Im in a nal Pub. nrrr{n,{
{lo$D a po'lcr. shcddin,a tlnr licc$:},.
rh. ti(ls trrtd.iust gciling in louh $ith
m:sclfagain ll s I nluncnt lhal \r.nts
n, lir)gcr "lokcrpcr.,^cf lx fc. pnll m'
trnothcl: pl.asc. l

sd,.. I'!,ct h6 LNt bt?uing !j. t1
,,f.us d,rd i5 a nPnhcr .tf lt( IarlP!!
Iroulits Ho\t.bt(ju t.:htb. llc ln\'t d d
hrpn s h otutltc CountlJ t:dliltriu
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If You Love Your Coopers...

JOm Club!

1/Vhars in itfOr You?

Quarterly Newsletters A Limited Mition Club Package

Product Discounts! Special Promotions!

You can join by:
Calling us at 888‐ 588-9262X20■

Or visit

…
COOpers.com.au

We want you to becomc Part Of Our family… .
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