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Featurss
Shelf Life blt steft Ba.tel
To make geat bccr. you nced frcsh ingredierls. Hcrct how
ro store md pres6rv. your hops. yca6r, grains, matr cxtracr
snd olher brewiDg nrsrerids-

GrOw Your GrAinS os to" ona D"nni" tl"n",
Therc s nothing quit0 likc huding someonc o beer snd
sa!,lng "l erew ih6 grain mysclt" lhc,y(, boginnor's $ride
k,.aisin8 a bil olba.ley in your own backyard. l,lus: stmple
step-by st€p malling iDslruclioDs.

34 Simplify Your Brewing bs Ma.ts Na(:h.r
stroamline you brew day and nake beer (hs no-hosslc way
wilh these slick tri.ks and simple rechniquas. ptus: Sixtoen
llo'boil beers you can make in 30 miDutcs ea{:h, and a
collccfon of e8y brcwing tips from homcbrcw shop owncrs
rrcund the courrlfy.

44 Skip the Sparge! bv.tohn patne,
Use more $ain &nd simply drain: Ille "ro-sparge" merhod
of mashiq and lautcring makes brcwins olrsi{jr snd
produces a.ich. smoorh. pl l-stablc worr.Departments

llmits, a flal batch ofAvalanchc md Dini mead

Homebrew Nation
So(iril brcw besh and a tirst-tirn€ bAach of... 0,Douls?

l'ips from the Pros
Sl&kc your summ€r thirst wil} s lrwnmowe. bee.r

Help Mo, Mr. Wizard!
Hol-sidc acrstion, hdvestinS ye&$r, sktring hops and
baldng you. becr bottl€s in the ovon.

'l he Replicator
Wisdo r Crcrm Ale and lrcd€ri{rk$bnrg Porre.

Style Profile
P&lo ak:. from lTth-cenlury lingl{nd ro you.arboy_

Techniques
Big'batch brcwing: How to male mo.e beer!

Homebrew Science
Wort boll'ng: What really happcns in lhc brewlot?

Proj€cts
Smitiz(, your bollles wilh this sasy-to-build spray€r

ln Memoriam
A tribute 10 Dr. George Fi\: t rofesso., nathematician,
duthor rnd homeb.ewer boyond comparc.
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John P!1ln?r is author oJ "Hotu to
Brcb. Tha ltst ednior of this book
is atlildbla to redd on th( lrternet
(for lt?P!) dt Dau.hout ohr?ubtu.
A hdtd .rplt oI the hook, tPddted
and .erisc.l, ads tuhlished in
2oo1. ,lohn shares his protvdure

lor nosparyte nashing on pase 44.

Honcbteu'- shop ower Steue Rddet
u.ntcs Th. nepli.otr' cohmn in
exetlJ hrw of BYo. For this issu..
hc aLo .ontrihbte.l dn a i.le on

hoa to \tore homehrctltin(t inqcdi-
ent$ lpngc 26) and t1 sclcction of
earg io-hoil retiqe$ (Pngc :t7).

Martlt Nd.hd is th? nLthor oJ
"ttont hreuins for thdnics" dl.t
"Rcct ltr Dumnies" (lD| Books).
tn this itsue. he gites hE insight
into hou to simplillt lour breuing
Ptoc!.hrcs. vou d be a dLnns nol
to rcad his story uhich stdrts oI

Malι

Limat...orGoal?
A buddy dt mine sa$ thal rh. 

^ll:limi.s thc amount of becr and rli c you

can nalc !! hornc fitr pers,trdl use 10

200 galbns psr year I say tho limii is

Janci Arthur
Cond .5 lth (.orolina

lle thcckctJ uith the l.esal
ltt-fornotnt lnstitute (dJfrliarcd urith

thc (.:omcll ltn ,arcit! Ldt School) at
utuv.taa.cornclLcdu. L'ndar n t 26.

S(tion 5053, thc Icderdl legal limit is
2tn) ltattons oI b"cr per ll"or lor any
eduh. ptorid?d thcre drc at laast tuo
adults in tha household. .1 lutc ndull
mag p.oda.c onllJ lM gauons oJ b?er
pt year Put iI percpectirc. iI you

nade afr.e-salh,tt bett::h of hccr lo out
oJ the 52 ua?k?nds in n llcm youd
hdta 2oo sallons oJ bcet U ltuu boulcd
this bccr ir l2"ounce bottles, 9ou'.1
hare 2,1:J:t htrttl?: (roughly tt9.6es)
o! b?er Yo( coutd enjov toush\t 5.8

honebrcus pct ddlt at thdt Nttc, 2.9 il
thp othet ad lt in yotr hoLsohold is
dinLing bet at the sc''le td( os qou-

Whcthet sou tuke this lau: as an
qt ont Io llour pc.sonal frccdons or a
godl to be achicttcd is up to ltott.

Avalanche Ale Error
t havc had a lbw cusiomcrs makc

the ,lvalenchc ,\lc recipc iu your
.lanuary-|cbnruy 2002 irsne. 'lhe

ro{ipc calls lbr 12 cup ofcorn sugar lbr
priming rnd thcse custonlcrs havc
(x,me ba{rl tunpldining of nat bQ,.
\ormall]'. mosl rc.ipes call for 3/1-7ls

ol a cup. Is this o rJpo?
.htcl()1rrd

llalden Ldk?,lndiana

I ep, ir's a rlrpo. It shoultl hc :t/! t:up

q rcn sxllar lor priming. ll\'t) r?grets

A Fishy Solution
I read "(:hill out! (iool \\'cather

Ilroiving Tips,- by Glenn Burnsilvcr. in
thc Janunry-fobruery issu! of arcr

Yow ODn Ltlrl lhorght l d sh{nr a

nrerhod l.hat l s. in kccp my ibr-
monrcr warDr. I usc an aqu.rr.iunr

hcatorl The heate. I use is a .luni('r
lleate. Its a small aquarium hcator
from $hlllarl (S7)thrt's tor aqu&riun$
two to live gallons rnd only rses 7.5

wslrs. Ih€re isno tomperaturc control.
ils completeb submorsible rnd nrade

of plustic. lvr_ bascm.nl shys al about
58-6{)' I during tho winter and my

livc-gallon lffDrcnlor stays al68 70' F
with no insulation. Ihe tenrperarure
slrys very slabl.. lf ]ou necd moF
heai. jrst wap rhc lbrmcntcr in a

hoodcd swedbllirt or blankcl. I h8ven (

lried (xnlrolling tha unit using a rheo.
stal, so I don't know whcthcr you can
gcr less heat fron $e heater

-li' 
usc this hcsk'r,I_ou need r,r drill

a sc.ond hole through your stoppor

and makc a slil 1!0n l.he holo lo Lho

sido ol the srr4rpcf Lo itrserl the 
'rrfd.'I he heat€rneeds to hc sanidzed bclhre

usc. Placc thc hcatcr ncar lhc boltom
of your fermenler of lhe tempe.al"re
gcls loo stratifiod. llgnorc thc walor-
lcvcl markon lhc houlcr: it! for aquar
iuuN.) I would fe(lt'l.rend usn'g a
(;|(:l oullel {,hencler you re L'sing

elcctricil!_ in or around water.
Mike Schu'urrz

Ilro )n Deer Wilttrnsin

The R6ptilian Remedy
I enj,,yed (;k,nn llurnSilter'sarlir:le

on mld-wcather browinS. as I had

lbccd snnilar problcms whilc livilrg iD

southeasl Alaska ffom l9')il-20(X).
hrrely by cbance t lbund a lvondprlitl
hcating uit in a Sc lle pcl storc that
sold lizdds aDd sn.kes. lhe Zool{ed
(leramic lleat limlttff Dnit is ntggcd,
snalt, ratcd al 100 or 150 watts, docs

nol put ou1 dny hop'dcgrading visiblc
liglL and 

's 
nearlv indeslru.lible.

(;lonn! idca for using a timer to conlrol
thc lemperalurc is ingcnious, horvolcr.
I inilislly used an indxpensivo rhe('sLd
and lator L,pgradcd ro a digilal th.rmal
cunlrollcr Bolh of l]lcse conlrollcrs
workcd flawlessly wilh thc ZooMed

nil, I moled to southeast'lex{s two
yoars ago and now havc a diflhrAni
thornrd brcwing dtallcngc: thc rcm

perarurc oloLrr tap warcr durirg su|}
mer can rcach 90e l:!

Rnt.? lloss
SPrins. Tcxcls

E \!a\..,un.2002 B{b\ rir R o\r\





lho. ks .for the itls tt\ olualts
intrftstitll ta src hol, hot pht"L'qs
in.!pp(ndc tIlt soltP hr(r'ing Frobl(rls.
Il !to( rc icr ta tcxas. lour next ptc.e
ol h.cu ing cquipmet sltu thca prc-

.hiLl.r" Thut uill solt. lJo r haL tuP'
dttpr pnhlPms lchcck oul \ktk( llc
\ucal itt the Srnoner 2l)l)1 Blt) Jor
othct uuus to dP(l n:ith x a/r, atulhcr
btprinlt. tts nrailable on lin( at
nn. blJ o..o ttt (cut ttr c/ 1. t. h t n t. 1

RIMS question
ln youf Dcc(xrbef 21101 issu.. the

nlUS a i.lr bt lhon Ca ncll $as
greal and lplan orr buildiDl{5urh a sys_

..m. Uv orlr qu.sln,r is, did hc us. a

file-grllor ,tr 1(lgalLm cooh f? For a

standrrd lllc'gallon Lr{\\ is H ltr
gallon cool,,r D(rr'!sarrl'

{:hiP lntn
Jacksh, \Pu' tPrsPll

lllc-inision ,ttash approxiDtutelu
t2 DouKls t[ grdi't in a .lit-!](llon
coolc. lhis is cnoush h natz 4 Jil\'
ga on b&tth uith a spc(ifr.qraritlt up
to uhott 1.070. dcp.,I.lnq on ltour

If |ou Peat,rn stPP ntash(s. ar
brlu hilth-graltitg bcts. go ulth a

1l-ltdllon rca|.. Tha onlg d utha.t to
d larucr coolat is sLrr?r h?atitlg tints

I Call lt . . . Mini Mead
In rhc U.rrch April issuc yot' p!-b_

lishud a \er! g,rd arlitlc on rerd.I'\e
ne\.r madc mcad ard \{as \!ondering
ifit is possiblc t,r red0(,e rh. si/e ol thc

refip.s trom lilc giLllons lo on'r or
2.5 j{allons. I can do th, trralh but

mosrll l lras $ond{iring il,'rhcr subllc

chaoges w0uld nocd to b. mrdc.
RoMld Hjttltes

St. l\'lcinrdd, Indtana

Kilncoffee Killed
In rour N,Nrmh.r 2000 issue Iott

Lad a rp(ipc lirr a Bclgia,r bc(! ,:allerl
( {rrsend.nk voDks bi,^!n ri. l'n
having ttuubl. finding th. kilrrcolTe(l

n{lt lis(fd in thc r.cipe. Ole supplier
rells me lhat no onc io tltis connlri has

.arricd rlat (rai lif rwo or thcc
r_cars. Cr! loo.ell nrc 1lhlre 1o gcr ir
0f I suirabl. subslilutc?

,lh'n llotovski
.ktksontiUa. Fbritkl

KitnftJJi\' .as u altlrDn lr'wu!'
(:asws. Dallilf r\ts bou(lht out bll
anDthpr naltinll coDryan$ an.l their
lin? rc.?ntl! has Llar disntutinued
'thta rlllt still be son" kilncn|l?c in
stor.'s dsir rah_ d s/.trs?llor Kil,ttofrc(
aas nliqht.horclat( nall (17a'L). nat

o dnrk tystsl like Spet:hl lt. It tas (
drlt-kihtd ntllt that uias th.n rcdsted
h rhotulatp nalt (3iA'L)is dn uccepl'
drh srbsritui.,. To krep lh" dnor .rt'
stant. rcPlaca thP kilrollcc r:ith 1/!

thc aD\rutt oJ (hotnldtc m11tt. a

Ih.m ^(l a lic'rpllo &akr hr \nu should bc (blt to i:aL! th'
his projctt. but lou t:tu nnkc eith?r a tc.ipcs bll si:a uithout r"! sercndarll

.lik ot l(rlglkfl Nrsibn r'au can sitt cousntPtnttrns

A billion dollar pharmaceutical company uses our fermenta'ion tanks fbr blood pla'sma scpamtion'

Their lormei matcrial lvas stainlcss steel! Need we say morc aboul our plastic or bacteria?

MiniⅣlash Lauter.llln

Why MiniBrew?
Primary & Secondary - All ln One

No Morc Hatd to Clean C|rboys
No Siphons - Move Dcad Ycasl Not

The Bccr
Closcd System Reduces ExPosure

I r) ttllctenll
Extract or GraiD Ferment I.ike a Pro!

ljses up 1{) 35 pds oI grain

Flat fxlse boltom !vill nol
l'lort or lcak. Sigbt glass &
RIM5 lhreads. DesiSned
for nashing nlld lautcring

Call 9O9-616-233'l or c-mailjohn@ntinibrcw.com or www minibrew com for a free catalog

5 sires -2Brands
6.5 gal fti I barrol

Allirrdablc Conic:rl
-- MiniBrew --

Fermenters

!i\ i n! 2' L'l | \n li
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ltohc.t pu.s a betr.fron tlrc tidg" at
his KanlJu'ood ht?u ?ru.

I ', 
SrFrq,,bcr lq'r8. rhp l,'ar I l Irpd

| +r' I ien i\rJ i homcbr.s kil rr,'m

f m\ lathcr \r liN. lrh"uxlr Lr.sing
I $t,uld b. lind nl tbn s,,,'? | l,xd
al$r\s likfd bcor HoNclcr I had no
id.n of the pn,,roritl rhaL tlis hobby

\11 frst lun.brc\ing book slartcd
o'c soaring. lL was llocr lbr Dummios'
by \lartr Na.hcl. | .ead i1 (o\cr to
co\cr, thcn sttrrtcd oler l,low - rcr'lt
irur tears la1{rr ho cbro$ing
cngul!s th. grealer part,'l\har I oucr
kncw {s ,Dy sparc tinc

Vt firsl br$! $as a clcnbrci!
Iralarian l,ilsier, I kiL b{rrr fronr rho
UK. I brcs.d the be.r lvilh *ncwhar
limjtcd cquiproe.l and t strictl! tbl-
lowcd tho inrl!ded itrsLru.riurs. tr rlas
l'erncnkd nr an or).n pail $ilh ,,nly I
tea torrl for .r cov.L Tho dnt' rh. bce.
rlrs n ady, I irriv,,d hom, tionr work
and fan nruigh. ro ihp tt'd{,,. I dcfnDt
cd iL slorvly into a Pilsncr gl.ss, war.h-
ii{ it sparklc. How djd i! lur so brighr
and .lPar? Nl! Nile rnd soo looked rr
nc likc rho fnls who ate rh,, ransff. I

1(nrk a llsrc. -fhe [a\or $as lamc. bul il
rall! l,r,kp(l ,{ood. Ilcn rl|\ so. \tikc,
1,1 yrars old ai ihc liii,.,, ,itrrlesserl. He
had lakcn a bolrl. ol O t)otrls. pouroii il
ilro oDc ofnry bottlos an{i ,,appcd i!l

Alier bfllwhg ill thf lilchon a cou-
ple ol years, the lvhecls srnft.d ro tum.
$hnl ilI had an a..€ rvherc sverylhing
had its pldr. lnd crcnrlrillg rloutd b.

t )ert hrrrts nun! di$qu btcts.Ijul
Scouislt dl.s arc nnor! hisJdtbrites.

The Kennywood Brewing Co. . qoo"n n HFinrein, crown point.Indi.na

withh arms r.a.h every limc I
hr.t!ed? l\tdl it I had an area llal I

could .all my l,onre brew.r]. l 0 r
llousc is on a hill. so l salkout brsc-
he.l\ould bc th. n.rrral .I',i,ts- But
thar moNnt thin) would bo an uppor
lcvcl - {hat woukl we do with rat?
our lousc was nlrcadl hig pnou8h. {Or
was it? rt did l hvo u br${oryl)

.\rlcr a )oar of planning trnd con-
st'u.innr, it was fitrnllv complcte: In
odobrr 2(X)1, the Kcnrlwood lh.tring
Lompan! iras boflr. Kcnn)$ood is
nnmcd atlcr { dc.r-hnnting ca|l)p,
tlhn:I was ir lun ancd ater an
nnnrsempnt prrk. ole of rhe bcers I

xlakc ol KcnDywood ls mv (:lffm,,|lL
s.,,(1ish Alp. {Str. LIrr rccipc {t rigbr l

Cnnstru.ti(in di(ir'l g,' quire ds
surootl)l) ai it Drighi sonnd. $h.n th.
.ontra,,Lor aslod me why I ivns puning
an addirn,n ,,r Iny lousc, I told Nm jl
$ns going ro be m! bn\rtsn. Hc didl'l
tlilk I was scr'iousl,!so. rhe hascment
had 10 b,, smiller thr I hld plaDncd
brcausc lhc contractors coxldn t dig rrxl
rlose t,' rhc house. lhanks 10 a local
ornamcnlal irtr'w,,rker nlDrrd ljrilz. I
h.d a spa..'saving scr ol spifal stairs

\l! nrw bre$er\ i\ l5 \ lS and I
halc an npstairs bonus rortrn' on L0p

ot il. Wbats lb. roonr lbr'r t)rinking
hon'cbrew, uf f(rrscl ,\ld rvho tnows
whcro it might al1 go hrtrn heft'?
Ihe.e's aD c!|)p\ lol Ibr salc nc\r door

Clermont Scottish Ale
{5 gallons, all-srain}
OC - 1.032 FG = l.OOa lBUs = 23
This Scotish b6* is ntrrnd aftuf
t}e Clermont Sportsmen (llub. of
whk'h I an a nxxnbcr Thc club ls
locatcd ln lh6 mountrins ot
(llcnnont, Pennsylvania.

Iohert R. Hcinlcin

Ingredi6nts

5 lbs. palo alc mAh
I lb. nalcd wheal
0.5 lb...vslal mrk (120'L)
0.5 lb. crystal malr (60" l.)
1.5 AAU Trrlhang hops

{0.:}8 oz. of 4"1, aiphtr &iid)
3.5 ,{ U Northcrn llrori'or hops

(0.1J9 oz. of9% ulpho ncid)
:| A,^U |.erhsng hops

(0.75 or of 4'l. alpha tu:id)
1.5 AAU Touna g hops

{0.:18 oz. of 4ol, $lphs scid)

Wy€dst ll)56 (Ann,rican Alo) yeosl
110o0 ml, srarhr at 78. I)

Step by Step
Mash ftc basi' grahs ut 1.19' F

Ior 90 mlnutes. sperge wirh lhree
gollons oi water ot 168" |. Add 2.5
gall,rrs wster t0 b.ew kc||tc. In
separatespa.ge btgs, add the crys-
ldl malts. ltlow thcso grains 1{l
sohk, wilhour applling hcat. wNlc
you condu(t thr nrash. Retu)vc
spccialty grains belbre lhe tlorl
Irom thc m6h is addcd. Itoil the
wo.t lor 90 mhures. Add the firsl
'lhttnang hops al lhe begi ing of
lbe boil. i\dd tho Norrhern Brerver
hops hslfway through thc boil. Add
th{ final lwo additions of Tethsng
wlth :10 and 15 minulcs lcft h thti
boil. rcspoctively. ltimary |ermcn-
lotion lasls lbr ihrcc days at 67. 1,.

Rack bccr 1o scco darl for 11 days
at 45" Ir. Kcg, farbonale snd sdvo.

lr{ Y,r tr0r\ \lr\ Jtr,I 2o0?
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honie6rew FstivSl
Southern California Homebrewers Festival.Temecuほ CJrornは

i`χ器猟オノ麻″筋移b'″″311:「

brings {l l.asr 10 b!tch,,s oih0mebrow
to sharc a( tlrcif exppnse. I'ating cus'
r.lrcrs {rr a hsring glass and a ser:ufi'
1r land. lh. orgartjzirtg (rrtrrmitlse

solirirs rvorkcrs tirDn' thc ch'bs lo gi\.
t$o hours oi work in rcturn jor fr(rl
tr{lmission. and $csl speakers g.t aU

th.ir lra\cl and l(rdLinr rxppnsl]s paid.
,\Ir|r fi!c tears, thc icsti\a1 oul-

gres rhe (:ilLrrzo wilr+ a (l Btrcd
dosn thc rcad L0 Lake Sli
loir and counLt,:adpgro'rnd idcall!
sui|cd ntr drc expandcd c\utt. Lnkc

skinncr lus antplc spu,ie fi,r the two
huge (stering lmLs, lhod rcndors. .10

Utrta-potics. and pafkitrg. llr trddil.i,trr,

rh.rc arc rh.ce ldrge fad'p8Toun.ls
witb ho0k ups atrd showersl S.tcrnl
!,,!.$ rg,r, a grou! ol brcw.rs troxt
nor.hern Caliibnia \rho parlil il,arts in

tho lcslival bcgun lhi,ir osn lestival.
\hi, h (r1u.s in the lhll.

I his ycrr, thc 12d' ldirsl
Sourhcru Crlil{nia llomPbretvcrs
Irrslirdl will alrracl abour 1.i00 visi_

hrs:26 clubs liou fuur sLrlles will
s.fl. orurc thur 4{}0 (lillcrpnt be.ri.
dispdrsirrg lw'lounce trsl|s llom
l)r!'ths the clubs harc datttd ond!rud_
illcd in thc lasl selor lcars. S'trno ol'

(h,j boolls an, designcd 10 look likc
hars, orhcrs rcsembl! liki iruLs or ll'e
sct oi ll.r\s.H. All ol lheln hale inter-
csLing bpers lhaL the bre$crs cratcd
jrsl lhr the feslival. I nn a nxrnbcr of
lh. llnrlcy Baodils. und 0ur h!'th
rcplicatcs d snxrll, w.sLern snloon. btrt

rtrr lhr side we serlc moad 0w conusl

Ihring ftc coursc uf thu le\ri!al. {
shuttlc will rurr cvcry half hour liom
rhr ft$tivalgroonds to hotcls iu the [it)
ol Tcmccula. l5 mirlurcs a*{! lr'tn
l-ukc Skiruen S(,nie df lhe pdti.ipants
('r rheir spor,ses will \isil th. goll
dnrrses, wincrics and n!)lique slores iI
T.m.cula. But Lhe bP!1 lPtrture lrr
0ran! ofus is the irhan.c 1o camp,lbosr
an{t gpt logcthfr oDcc a Icar il| a s.rlc

and supportirc cn\irotr.renr. lle) - ir s

bcer hoalenl (sec rli,, llomebrow
C endnr sidebsr for rnore inlbrmalion
on this r".ar's lhstival.I

-sant I'4t

ffiEEeucaancF

Zymurgist aorealis National
Hom€brew oay Calebration

llcld al lhe lirirbbnkx (iraft
and Homcbrew supply. Enail
siihlef uDils(dmosquitoDel,rom lor

Hom.br€wera Feslival
Iem€cula, Cslifornia

The 12th annnal Souihern
Calin)rnia llomebrcwols !_cslival
will bo held at Lakc Skimcr, near
'tamccula, 0r Msy 41h. 'lickels
are S30 iD advancc and S50 at the
door 'lhis ycar's f€atured speak_
i.rs ar€ Chorlie PapaziN and
Chds Whitc. Fo. nx,re infi,, sec
the stofy on this page or go to
wwwrialhomebrcwcrs.org.

MAY t8-19

Hom.bEw Comp.iltion
Washlngton, DC

Thc Brcwcrs Uoiled trrr Reel
Porablcs (BtlltP) snnounoe that
the loth annua.l Spint ol Frec
Beer homebrow compelili{u will
bc held al rhe Old Dominion
Brewcry. Ilomobrow entries, in
au llJcP categorics. will be
accopted April 27th th.ou$ MaY

11d'. A minimum of lwo BJCI'
judgcs will evaluatc oach cntrY.
|or mo.e intbrmation visil iho
BURP wcbsile al www.bu.p.org

lunebnrw .lubs corrld gct togothcr
share id.as. sham bccr and share a

s,) nemb.rs iron thc Mallc'se

l;alcons. Barlc! Budits, llrlan(l I 
jtr'r)iru

Brdlos rnd lhflr' ,'rher .lubs o.g.t-
nir.d the firsl Sorthem Calito ria

llob.browc$ F.s1nal. Thc liA1 fcsli_

vrl was held at fte (:ilurz,) winery in
'lemc(:!la, (:alilbmia. Cilurzo \\-incrt
was choson bocousc Vitxrr Cilufzo, s,rl
utlhe {iucry's f,'undPf srrd o{ner, $as

tr wond(trful homebrwcr and donalcd

thc silc. (I say "was" siua' vinrr!

lurned p.u selerdl r_edrs agoll
Six i,lubs participatcd thal lirsl

) .a. l hc lcstiaal auraclcd 300 pa.ti( i

panls aDd Llroc food !cnd(B. lh0r(l

were itrrr fealrred spcaker. incloding
rieorgc lrii r$c. pagc 611 nNI Fr.ttt

Eckharl. Thc Valtosc I rl(1tr's lal/
Band !r,,rntr{l rnlPnainmcnt and

homebra{ storcs gavc itdns to raiflc
-lhar tirsi lcar cstnblishud d p!L_

tcrn that has prcv.d ver! su(x:cssf'rl

Tlre firsl Satrrla) in Nlay eA.h .l b

wclvr and a hall lAars ago.

sone southom Cnliforlid
lrcwcrs got ! life{t idea, Whr
nor hn\P a lcslilal wh.rc

.loin the llotnebrca )i-cttion!
sen.l lJon homebrcurinq stories,

tips..ecipcs dnd ere ts to
?.ti!@h(o..oDt. If be Publish llort t&ta

u,P u sancl lou our qtootill
t:nro-slltt? BfO bumqet sticker and

a sp?.ialneu bthitc Ldbs llcast
tton?brc r Notioi basebsLl hat!

Nlar-hinP 2002 xr \ Y i r[\



Lawnmower Beer
Thirst-quenching beers for summer drinking

tf the thonohl a.f lnou,ne thc tau\ tnakcs tJou mo h tatt lor a d,ttt L.cu,.
thcn itls prohahlu tine kr hrcak out tc *ctttcs and make son. -tau,nmor\a
baar" 1l|picnuy ttclined as Annu:as lisht.ltodi!<1, todcsUx hopp<,(l. z.ass.
uppeal bfcrs. lherc are ptunly oJ oth?r tt aditiut-tit:lt bc?r stttcs thut casa thc
h.ut t'Jsunner This nturth\ "ftpslron the pros- prorid?s manr qtu!! brcu.ing
id?as an.l some !rcat rer4"s for sur ncr!

Brewen Aan Taylor rs the brewmaster at
Spanish Peaks Browing Company, in
lheir Monte€y Counly, Calilornia brew
ery He Valned and studied In Bedin,
Gefmany, wher€ he r6c€ ved his
Braumeister, VLB degree tn 1998.

rc 'larirmowcr b..i bill, in.luding
ri wcizcn. Bcrlircr rlcissc and lhc

be|r I trcler ,nr a h'l suDnnu dry

Ki'lsch las I crisp Dah and hop
llav{r. It hrs an Sll\.1 r)1 3.5 5 with a
so|l. roundrd palar.. tigh. hop fruiri-
ness ond a dclicarc dryncss in rh. tn-
ish. lhe a trna sh,,ws lighL noblc hops

- Gcrman noblc or (lze.h saa/ -leatirg a ligl)t fruiliD.ss. \lahincss is
noro l{, l,N!. lt is quilc Ilr.shirr,{ willi-
otrt bcing anylhing.lo$r 1o bofinF.

Vps'i!,!n pr oS

by Thomas J. l,4iller

l hc basic tiils.b refipe us.s
l'il*npr urnll {s i1s bas. rlitb up lo 20
per.enl nalt,xl wl'erl. I uionlnond
using (;cDran lradilion. l,erl' or
N{,rlhtsrtr Brtrlcr $ a bill.fng hop.
lrse llAfshru(k,rf or lhlli |1ruor hops

Kiils(:lt )easl st.airN sucb as

\easfs 2565 (Kiilsi) )c{sr,tr t{hilr)
Lrbs WLP029 (Gcrdan Ale/Kijl{.h)
Fasr - produrr good rcsulls. Pri a{
tcrmcnliltirtrr trNdiri{r allt rakes pluft
{br thro0 ro tbnr dfl:/s al 57-tr4'1,, r h.n
rhe bf.r is coohd ro 15 50. F d.grccs
b.for. heing r{|lrd irrr a sef,nxlary
lermc'lcr It is lagcrcd lhr two h tile
\letsls nt 32 34' F.

I lonrtrre$'n.s sl"rll kcep tcnrp(x-
aturcs aroud 60' l,unrll yon hir linal
gra\ir!. thcn add lou pfiurirg sugarc
and bortle. lfrer about a w.fk at 60" ri
tuss somc Dotrl.s iD th. Iridgc lbr a lhw
$ce|| for (mdiri(Dnng.

he avprag. lnrefnidl rsrcll
thinks of a Crrman bA)r as a.la\l nrlsu lecr." Ilowcvcr.
m{ny (;e.mar brews con fill

Brewer: Tom Abercrombie is one of two
brewers lor Sebago Brewing Company,s
lhree Malne-based b€wpubs, He pined
Sea Dog Brewing Company in Camden.
Mane n 199s and later movsd ro Sea
Dog\ Bafgorlocaton rrom r998 to 1999.
He became head brewer tor Sebago
B€wing Company in 2000.

nons. r,erm.ntatio. t.mperaLunls aro
kcpL b.1we.tr 68 70' Ir.

ouf Nurth)fn l.i8hL Alc is a (risp.
all.mall. slraw{Dlorod br:cr llal is
cspocialll appcaltug in rh. atrmm.r
n!)rtls. Tltis r|l) un)s ull rwo row patc
mall with onh abi)It li!e fen.enl
Nh'nich nall lbr a slighl incr.asc in
color ud b0d!. The eolor conlrs ir

'Ih. on.-hour boil g.rs rhrpc hop
rdditions ofborh nnpoftcd a d donres
tn, h,,ps. lhrl beer is billcfe{i rvilh
(:2..h SaaT and tinish.{t \iirh (i..ades
and Moun Hood lops. Thc bitr.rncss
levcl is 2{} llJl.s.

(he of our t\!o s mmer seasonals,
th. Sha Whonr is a untih.rcd whcat
ale thar is rinr8hl! rrdeled uft(r. a
lcfcwciren, lltrv.v.r. there are no
spi.es o. langt .sr..s ro be found, due
to our housc alo yoasl. This bocr has a
to\! hop phlil) Lhar fonr)s fror cqual
additnrnr ol domcsri. ttaltcrlau, r0rat-
ingl'rsl undor I I Irtllr 't h. grajn bilt is
Iall t{o-ro$ snd hall Draltcd whcar.
TIto bccr cnds up at afourd 3 SRIU.

'lhe sc(!)rxl scaso.al lhar $. pro-
duc. is our onh tnrit ollering.
Rass,\okwards BcrlBluc i\lc us(,s i
l,,trl ol2,10 po!lds ol Mlnrc blutber,
ries per 10 barr.l\ 'l his is rquivdt.nr
lo 3.9 pouds ofbcrdcs por i galhns.

lh', grair bill is a two-row pulc
malr hasc s h about t]\p perr.nr
vunicb ud scvoD pcrccDr crystal mall
160' I.). BassA,:kwuds l]crryBlur is
rclalilel\ lightlr' l'oppcd al l6 tUtis. tt',
.lo not odd lirishinghops us that lvould
inredcr'r) wilh th(l fi uiL arrna.

\\e lighrll mash mosr o| thp bturt
bc ics by hand nd th.n {dd rhom 10

th. f,,r'lnurlor nr dr!-ln,p bugs. Ihc
llnal:ll) pounds 0lbpr.ies arp addod l.
rh. s.fvjnglcss.l pior to carboDadm.
lire r0lor wilds up arrund t3 SIiM,
nol .ountjnlj drc col{rr lhaL deri\es
liom rhr bhtebmrics.

$b($ tho boo. is lirs! scr.!0d. tlc
hrad has a \u slishi purplc huc. -thc

purplr' .ok,r dihinishfs, howxfr, as
rh. b..r clariiies in the s.Ring rnnks
.\ iiui.-shlc b.or such as ihis is bcsr
whcn it is serlcd culd.

unmcr br..s shoukl be lighr
nr bod!. rolicshing and loss
h('prD tha ,rthef tr{Fnund
stll.s \nllhing go.s in th.

suinnef Ltcr spo(L.uor. bul rton. and
rrrld is lhI r{r'al. Notling shnrld liDgel
in lhe llalor trofil(' r,thcr thaD subrt0
hints of nralriness and hoppinpss.

h our bf.whousc n. prodtrcc prc,
dontha.dr- ADnrrnrlsrr-L b,r:rs usirrg
singl,$tcp infusirtrr nrash{s, Aft,ri(an
lso-ros malK and (;aliforl)lfl Ate yeast
lion $'birc LaIs. Vost ofour bccrs arc
builcd lor un hou NiLh rhrco hop addf

llri{ \'or 1O\\ \tar-J'nre 2002



Tips';P proS

BEwer: Daiion W€lch began homebrcw-

ng in 1987 and start€d brewing proles'

sionally in 1995. He is now lhe head

brewer al lhe Pelican Plb & Brewery n

Pac fic Cty, Oregon. The Pe can Plb &

Brcwery has won seven medals at the

GABF in lhe Last rour yearc.

n thr) surrnrer rlif,r's nothing like a

.nsp. snapp! bcor.,1mong m! slan_

dard linc-up is Kjwandtr i:rert'  le.

a p.c-|rn,ibirii,n {iyle dcam al.

rhal hN $1tr' Lr',ld and hr)nzc ncdrls
al lhr l;.\llli in rh. gDldcn alc car.g0r!.
,\nd ovory suDnne. | lln { an

Anrfrirrrn-slyl', wjt bocr cnllcd
lleifhrwoizcn. s thcrc .rrc a h)t ol

da'.ics near Pa(:ific (;i1$ orcSon.

| flrx)mmend lsing \{ouDl Huod.

l.ibcrt\, LJltra or alnost a!) ol tlre

nuD) Hrllertauu'scedlitr,{,\meri.in_
uonru hols t(rr rhe Kiwanda Crcam

Ale. lh.s. bops ha!. !ffl' nicc nord,
periuDrc likc ffonras. clerrr and sndp-

pX n$,ns and l^v (rhrrnnlon. con-

renl I0r { smoolh bittcrnrss.
'lh. simplc mah bill i! d .crlfal

backdr,)p litr yrr. hop aronras and lla-
lors, proliding a smooth. cl.a. swrcl-
ncss to iDtdplal with all th(' l(^el) l!'p
charr(t{r'isri,s- lhe n'alr,'d $heal in

lhis ft!,ipe should be soll. tvhitc whcal.
Nlalt.d rcd shcat is rrxtli likcl! l,)

t so thc sa'n. ycasr $lrain oD rltc
ll.ili rilcizcn as lir. tho .rc{D trI,i.

Dont hger thp wii, snr.. thnl lvill
rhusr thc lrast and chill haz. to p.c
.ililalf out. \bu wut this becf t0 sta.r_

hazl. For lhe sarx rehson, skil thc
Irish moss 6r otho k.ttlc linirtgs on

lhis bccr llso. Lsc rnlled red wlreal
rd nak(l fPrl whcal in rhe nnsh.

\1ast llnvor is nlso an inrportant
.ompon.nl IDsrcad uf lagcrit,g thc
becr. givc llo b(*r sf\en l,) lo drts 1'l

.rrbrnraL. at l,(t (,5'I and lhcn bcgin

spNing tiJ lo storc n.d sr,!. lhis
bcl)r a1 .10 45" F. Thf (ll), lrrget is I
littlr l,^ver lhan ii lh{ r,ream ale. ai
? 2-2.:l loh'mcs of gas.

\Iakc surc ro usi) Slcrling hops in
this bcer tr) gct thal subtle sticy .har_
ar:t|r I think thal th. intcryla) of thc
drl grainincss ol rht llaked Nhlut and

barlct with lhe spi(ry aspe,1 i)l thc

slerling hol)'\ does a good job ol giving

th. .r.rall i'npr.ssion ol { !crt lightll
rpiccd bccr with, l rrludlly using 3n!
spi,,cs in rlx, beer I

■
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ロ

ロ
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Taylor K6lsch
(5 gallons, all-grain)
oG 1.044 FG 1.010
tBU 20 ABV 4-5%

5 AAU Gerrnan Trad lion hops (bittenng)

{1 oz. ol5% alPha acid)
3 AAU Geman Hallertauef hops (t avor)

(rD oz. or 6% a pha acd)
3 AAU German Ha ertauer hoPs (aroma)

l1/2 oz. al 6'/. alPt\a eid)

wh re Labs wLP029 yeast

5i6p by Stsp
Mash n at 145' F for 30 mrnules,

ra6e to 160'F for 30 m nutes, lhen .arse

to 170' F and stad lautering. Boilwort lor
one hour Add biitering hops with 45 mn
utes lelt in the bo . Add flavor hops wrth

10 minutes left and add arcma hops al

Cool wort, aerate and Pitch Yeasl
Fefmenl ior one week ai 60' E Rack to
seondary and et clear for one wek
Bottle, condition and s6rue

Beplace grarns wllh:
4 bs. Norlhwestern Gold dry malt extracl

0 75 lbs. I4untons dry wheat extfact

Welch Kiwanda Cream Ale
(5 gallons, all-grain)
oG 1.048-1.050 FG T.009-1.011
rBU 25-30 ABV 4.9-5.1%

6.5 lbs. two-rcw malt (2" L or lrghter)

0 5 lbs. CaraPils (2' L or lighte4
05 bs malted wheal (2.s 1or ghle.)
3 AAU Mounl Hood hops (rlavor)

(0 6 oz at 5% alpha acid)
8 AAU l,4t Hood hops (aroma)

(1.6 oz. at 5% a pha acrd)

White Labs WLP001 yeast

St€p by Step
lvash at 150' F lor 90 m nlles Be

c rc!late until bnqht, then sparge ar
170" F. stopping when run-off gravity
drops beow 1010 SG. Bo for 90 min
ules, Add lLavor hops asl 15 mLnlles

wh.lpoolthe ketlle. add aroma hops
and let stand for 20-30 minutes to sepa

rate hol break and most ot the hop trag
menis. The whir poo ng and stand lme
will allow some oi lhe alpha acids in lh€
aroma hopsto isomenze. and shoud give

you adequate btterness. Chill, aerate
we , and lermeni at 6s' F

Carbonate to 2.4-2.5 lolumes or catr
bon dioxide Lager the beer lor two

Wdch Heiferweizen
(5 gallons, all-grain)
oG 1.044 1.046 FG 1.008 1.010
lBU:20-25 ABv 4.54.7%

2.7lbs. €d wheat malt

14 oz. flaked rad wheal
1 2 AAU $ening hops (biltering)

(0.18 oz. at 7% alpha acid)
2.5 AAU Sienins hops (lravod

(0 35 oz. at 7% alpha acid)
4.2 AAU Steding hops (a.oma)

(0.60 oz. al7% alPha acrd)

While Labs WLP001 yeast

St p by St€p
You want io mash lhis beer with a

water ralio of 1.25 quarts ol water per
pound oi graln. Mash al 152" F for 90

minutes. lt shou d siill altanuaie v6ry well,

even with a higher mash temperarure
than the Kiwanda Crcam ALe.

Boillho wort for 90 minltes. Boilthe
biltaring hops lor the last 60 minut6s: boil
th6 llavor hops lor the last 30 minutes
Add lhe aroma hops at knock out

coolthe worl, aerateand plcn yeasr,

F6ment ai 68" F tor one wek, then rack

io secondary. Bottle after one weok with

lhree quaners c!p ol corn sugar

@ *",,-,",,, n,,.,,,u,.



Hot-Side Aeration
Re-using yeast, storing hops and sanitizing bottles

When do you n.€d to worry about
hot-side aoEtion (HSAI? | roaliz€ lhat
after the boil one needs to b€ carerul
not to aerato th. wort until il is coot,
but do you need lo b€ conc€rned white
mashing your grains? tt .o, st what
temparaturo does HSA becomo an

cr?gory I'rottst
Minooktt.lllinoi!

ol sidc acrAtion is a l(xrsrl
tcnn refcrring 10 ox! gen
pi,:kxf h the "hot sid.
op.rali{'ns ofbrewing_ l hcso

En/)mcs aro presrrl in lighlll
kilned malls tbat oridizc llpids and
lorD staijng compoun(ls rvhun o\vgcn
rnd lipids arc !r('scnr. (l.ipirxl.g{ruosc
enzynres arc onu .xomplA ol these
en7.mcs.l ll'ere has abo bce. dald
prcscntcd dnmonslrating tlnj prcscn.c
r'f Dor{rur-rnalic lipid oxidali,trt dur
ingmashing. lhis r)xidarion lorms slat-
irg compounds and lroe radicals thai
(xtrl'l oD Utis cyclc of tat oridsri(n,
.ommonll knowtr as rar)cidit):

Hot'sidr aeration crn bc deDon
slralcd ir nr.dium and largc rorrnrer
i,iri brcweri{rs trccausc rbo bresing
cqu'pmenr is so bi8 rlar sploshing is .
rcoily draDnric olcnt. lhink r,l liquid
llowin,{ thn'ugh o six ioch pipe ar ,100

galons per minntc anrl (iN.lding 12
l!1 through tho air brlbre hirrinA r.trc

bollun 0l a ranl. rits Dor ronghh
stirrinA a fiv{rgrllon mash

tirred ti) 1be ltrurer tu, ir ..brs righr
rt thn lhlse hotLorn l)!(l iisrcad of
b{ing droppcd in lion rhc r0t, i,l thc
voss.l. as was (xnu)o,r somo 25 years
agD. Kcltles are als,, boLLrxn-nlhd lbr

lrr r ho n)browff. rhc mosr Iikrty
ItDc Ibr a.rrlion 1,, oc(ur during
nrrshing is whilo vou are nhhirg iL
Orc pro,r{lurc r) addrcss rlris (on..m
is thc Iollowing: r\dd 2.5 quu|s of
$.arrr oul oI I0 to lhe nrash firn, rleD
fLtf.lirll,v ad(l rw,, tr)und$ ofnr r oul of
cigl( ard gonrll nix mstl inLr, $arcr

^d(1 
2.5 nrorc qunrts ol water ard

rhrcc pouDds ol Drulr nnd gcntty mix.
lhcD 2.5 quar$ tlalu a d thfce
p'rnds ralt rnd nlix_ and fin.tt) sdd
thc last 2.5 rtlarls ol $rru 

^s 
this

pmccss nay rak. lon80r Lhrn !r)ur
rs al urush-il. ir is irDpol.tant to makp
lure rhar you. aaL.r stays hot onough
duriDg this suggest,al pro.pdunr.

ll lou usc a sclararc vassct ft,r
lyort .oll.r:tirtrr a.d ranslcr !-'our Drash
1i0m thr nrash hnr h a t.ulcr tun,
d.\elop a proccdurc lo ninimize
splashing. 'lhis is ol rlwats (!!sl and
thc solurioD ro lhis con.crn may bp tr)
nrash rnd l.rutcr i,r rhc sdn0 vosscl.
l\omclinrrs the srlu1i,trr is found by
sublracring sleps and pirr.s Dt equip-
nriDL rirthcr Lban alsavs adding ihal

I ll)ink rhc rhing h f0t|rctrrber
abotrl hol-sid(! acrilliorr is rlul ir is not
thrl hard to |voirl al lrtrnc.'lho rcrl
qucstion thar rvillprobabty spdrk hear
ed debrtos li,r Jcars to conr. is this:
lkN g'!d is s00d enougtr *Lcn i1
concs 1o warding olTpolcnLial risks of
h,,L-sid. rcrarioo? Th.rc arr somo
(rrmnefl id br.wcrs r0 havc
addr.sscd all th0 dbrious issucs d
now are loDkiDg at purg'ng rhcir mils
ar(J bf{'$housc vcsscls wilh nhrogon. I
am anxrous 1(, heaf illh.se a8grcssive
nrfthods improle rhc bR)r

" Hstp trte,
MnWizard."

ineludc mashnrg. lauroring. wo.l hril-
ing rnd hop s.pararion at tcmpcra-
lucs rdging liom abour 12O 2IZ" F.
{)!er abour lh. lasl l5 ynars,
rcs,lnr(t'crs have prcscorcd cvid.n.e
$ar hor-side eeratiiD - espocially
prior to won botling - dcr:re.rscs tho
shel ile ofbecr by incroaslng thc (jon.
ccnrration ol oxidized futry acids.
Thesc coNpounds are carried tor-
ward in1i, the bed and imparr
.lassirl stah navr'$ such as thc
n hmous _wct eardb.a '

$ilh a wrx'den spoutr
is shal comm{(rial

brervers uc tryirg ro

So.ro of thc lhings
rrr m0nriat b.o{crs arc

doing !o miDimirc splashiDg
includc lni\ing malt 3nd

n'rsll !vrt.. in r

纂Γ‖」̈滞i
I rft a skcpric by

natur4, but | find th.rr lhc
data dcmonsraring rhe
negalitc rtlccrs of hot-
s'de rernlion dufing
Dtashing arld laurering
trer (rr!nr(:irg. I am stitl
skcpn:al !Iar dclcterious
llsA o.cDrs in Lhc boit,
howcvcr Thc tenpera-
rure rmg0 dui]lg mosh
ing and laurcring is l,w

into the h,)lt,rtrr ol thr)
Inash ni\.r This repla.es
lhe prarLirc ol blonding
ihe tivo irgrednrrLs lo8rdr
or in a grisr hrdrar,tr rnd
allowi'r8 $. hldramd mah
lo (asftde intr) rLe nrasll
mixcr Kcy picces of{lquip-
nnxn might also be intio-

dur:ed. Nrs xri ng paddlcs
a.e k)w-shea., lot!-spl&sh ugila-
tors |h.r ivork wnll &ilhour haf-
flcs ir| rc tu,rk. Thcsc paddtcs
tr'iiitrrire sphshilg durhg rhc
sri.red, hfared sreps oI lhc
mash. Uhon fi. mash is rrris

cnough thal oxySen can
ntdecd dissolvc into ihc
liqujd and causo oxidarion.
In mntrast, boiling wort
tand wort immediately
ollrr boiliDg) is so hor thar
!er\ litlle oxygon coD be

11 nn6l b. r.nt.mb.red ihat
gen picl up ollcr lcrDcDiatioh {

R$i\?tr iO\\ \tar,June 2002
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" Hatp Mo,
Mr.Wizerd"

fronr rd(king, Eltcring and hottling)
also causes oxidalir)n snd stolil,a of
becr. In fad. the eficcts ofoxtgen pick-

up After fc.mertatiin are morc appar'
en! lnd severe than Lhc cllecls of hol-
sidc aeration. This is psril! be.altsc
th€r. arc a widor vrri€ty ofcompounds
in beer susceptible 10 oxrdation than
the.c arc in wori. Tho poinl herc is

that. if you a.c thirking aboul chang

ing your brewing proccdure to aloid
oxidation. you should begin addressing

oxygen pick-up from ihe cnd oI thc
process std wo.k your way fon8rd

lhe lrermcntap syslcm of formcn-
htion is simihr rr) the !all. skinny
cylirdronx,ni'jal fermcntimg lanks ussd

bt most commcrcisl brcwers thcsc
days. lnd, tiko ever]'thing elsc sbout
brewinS,lhere Arc many wur_s l,resers
use lhe conc on thc lonk, One mclhod

- nol nccessarily rhe most comon
one - goos a bil liko this: Ycosl and

lvorr are added to thc ferrnenlcr and

fermontation bogins. When this hap-
p€ns, ye&st b€gin zoomnrg round in
thc fc.nenter: somc l.rub solkls renaln
on thc lermcnler bollom and somc

rru-b solids de suspended bI the lor_

mentrli r. (Tnrb is the prolei nreorrs

pre.ipitaic thal forms in the wort. llot
irub pre{ipitales during wori boihrg.
Cold rrub Feclpilatcs whcr lhc worl is

ooled.) Sorne brcwcrs brieny opcn tho
valvc lo removc the trub solids on Ure

bolLrm of the lbrmcnter ot tlis lnne.
'lhe! may repoal this slep 3 ,ew timcs

during tbrnenluhon
The ncxt phase of thc opcralior

happens whcn lcmcntatioD sl('ws and

lhe leastbcgins 10 norlulate antl |allto
the borton oI lhc lermenlcr Brcwc.s
hold oIT or purging trub duitrg this
phasc beca$e a lol ol the slull in the
(r'ne ls good yeon. llthey.ool thc fcr_

menlcr for seirndary lbrme tolioD,

they do so belbro harveslirlg l.he yeesl

bccatrse rnore ycast will sealle otrt
when the boer is (:oohd.

Whcn t harves{ ycasl. I usualiy
havc mulaiple clcdred and s&nitized

.ontairc$ handy. The fi.s..ontainer is

used to {r)nlain tho tru-bladcD bil
intendcd for tho sink. This Porton
looks like hummus with tiny chunks of
chocolate- Thc sccond container is for
the good yeNt I Plan on usnt* The

third, ifnocdod, is usod for the l$L bil
of yeast, aftcr sboul 500 ml- of good

yeast is colleclcd. Good ycast looks liko
phnr hummus (witiout dlc chunks).

Lisually my seco d coolaincr has plen"

iy ofycast for anolher batch.

Tlpically I cnd up Pouringthc coD-

tenls of .ontaincr onc end tueo over

mv hands. I observc the unor of the

I am an all-graln brswer who will
start using rhs F€ EntEP system (the

uFids-down carboy wlth racking cans

'3 
tns CO2 erit). At what point 3hould I

remove the trub and tha Y€ast? Should
| 3trrt rlmovlng th6 yeast as il Ialls or
wali untll after fermentaiion?

.luan Carlos Gutiencz
ocedn Reach, Calilonia

aROSBY & BAKER LrD

P*:r"bx{.x,:k"H.?}'' k sm tuwt"z"orar a um nwe'

l-80()-999-2++O
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\! r\L r!(l rli..!rL),rrr ol rirb u,l\,,d iu

$ r| lrts \t is I ils,, r,!r.ll and 1tr\lp

llif \ra!r 1l) )\i,rurir. tlLi5 \.r!1 i' nf1
,({l lirr l)n $L,L! ari(,, | \f I0uL lrf(L i{ I

fr,.[ \']r:1 \ni,rl!!\pr\ biLnrl llkr rrd
tLL, \ nol lrr\L .ll rrL)rrias | tradl
li, rlr snIllidr \rasL lirrl i! lrLrh l| e

rrr e \ut,'h/!(l lrarl i\ rNrLa \ Lhf( \'
rrrL ir'rf !irluid il, lhrn f.rll\ lrctiL

\\hr'1 | rnr !),r\ li, r, rl i rrI nf' l)r'

ii!fs ol \,,r\L i,L, o \ii5. trlii.L , ar, lt
rl.l r'r,.1 Jr,nr \!r .iLLr,, ,'r \, :,j'il,'-
r\ rr, , , riL\ l1 I l,n l i D,Ltrr1l\r,al rfl,
,rL,Lr L\t.! hll) i1 rlrr ,'r)nrr is t)rf
{nr i" hlrl, 1,rrraiu,\ 1b,,.,!,i,,
.orrl.rnNl tbour rlrf qurli \ r'1 Llrr

\frsr ir lhr s, (,irr.l .rrlrl..r ll Ihf
\.rsl iri Ih,. lir(1 \r rl)1. is \ igl h
rLrLol\/fd ar ,l rlr. Lli nl si'nLp,, ra! rr,
(le,{rilll(. rtr1,,1\\i\. I Lr\Lir it rl,).1
$.u\ lh,,\,!\ hr)t1!rr |l r (rrlr'1)o1

r!!ri l!-nfrrl, r d,,1s fr'I ril1r lal, iLrrrl

lir' ll!'!r,al..t lik.Liirutnl ,,i hiLrl!,r
f: a srii I rrd,,'rf' ,'1 (lts.rtnig \,4:1.

I | | r, rs ini,!i(1,{1 lir pir,lrin!
sl'r)! 1l bLr r.rrtrLS s'!). rs t)',\( bl' r r
fir, nt i br'ul ri,rlrl ,,arrfr\ ,'1'\P.rsl I l

ll\,,! L,,D\ o (,n1 ll \,,tr lLr\r'1,, \1,,r,
rlr. \,,.1\1. L",,p Lr ii li'c r.1fitt,,r M'rf l.r

I trn lr" 'tor ir t r r'\, r.i irt r qlr s\.,'.
r'irr, r $ tl frr '\ \ \ f- ri|1,,.k

I rL-' lil, ll [!,^\ rlr' rj\lL,( ]L

tlr.rf,Ln I ! ",Ll\ rlri lik, !\lrrgr(its
tl ,i ri, irr r,!rL h, l!lr^\irrg prr,_

l'|,! I r!,J 1, r\ slr, LrIl L!. I is llrrr
rr\riir !f r'.r r' i( ,rIlr ,idL\ r r,i irr

u,rrn.l !r?\ir\ lir i,rrtiL1i,,rr.ir! !rlrt'
\!f1\: lrr{1i1,!lli in r a{l!,rrirfrrLl
!,.n!Llr Irirrrr \ lr !lirrr.rn, I ris'riLh
sL \r.I lr ll llr\sr. ar silLi,,rl
d,.rl lrlJl ,nl llrr|,x lr| rifr' \|ir.
l!,rrr! r lr' l)r c\| r\ r L.l lh!' ra 1! \1

(Lr\ nrirl.l h n )1. !\5 Llrar llrf, e

$,1,1\ lLe rl, r,,r\l tL,lii, l\ siu i| .

,,\r cl)l rlr I I ui Lrn r | \prjl ul, I'i r!'ir

AfrL.rrlifirs I rr D,,frra ririL \tir I ii!
pfLririr\ ii r,ffn1.LL ,,rr r , ir lrl h, llLrt+
L ) llLLrr t|L\\ r id h, stii ' bL t\1r!'n
1,r,,$ (1,,\ in.ll,r,\.'rj '! \r,,{,1(l l,, l..s
i r L'r tr\,i $, r'l\ 'lrt.s,. fr .IL f' $ I I'
l, rf ir rir\ lif,.rl)rlr L' uthf.r\.r\
,Lr, ,,(\ i,1,,\ r,, 1,s,, \,,i \r ri , lrri\

riL r\ q,irr ritri,r1r \iDLlr| !!..r!\. I r
lf,!tu, ,r, \ ,l Lrrptrii ! i\ ' :L nll\ L*. r

f,)rre. .\., J)r ' | \'rr (u\\ {i!) r)frr
ttrii I r rirfrtlr 1i rrrLr r {!rrl

U\ lrsl uiin\i1, (l | ,frirL i r, hres
tLi snliLr llr. I u ir,flrLp .\i ri s r
rrrr s\sr.nr. hur li, i\ nrr\ rJlrr t)ffr,,t
s' f,. r,li,,f \rl!f l1 l\ r,,,s\il)lp ti! 11,,,

grs r\ I lulr'1,, |,1,tri!r Ll,r'kt.l drLrinI
li -nio rr o. rn,L i r LlLp tr.ss!re 1L

hIi (l rL!) lr\(r rlr,, L iLr lin\ \\li,1r tlris
hrpl)eri5 i! rir rIri,rl r,!trL,r\. rlr. nir-
lo, L nsurll\ hurL L,( oll lir r!p lirp r

fri\sil, l'c, aue rh. sr,'D|o sitps rr\
b.lLrf,.drf.afl0\ hrfrl\. l, rhf
l1i,nr!tur) ststLiIr. Ihc ass.,nl)l| is
,lr nr)ti r. I|. ,rrl t .J h, {rb,,! au(l
.riL,!'L i,f,.rl tir. his is o.c.ssrr)
sn! P rl! , arb,,\ i\ iD\"fltsd rDrl Ihc

r\s,arlrl\ 1)f.\firr\ l( uls rl'^1c\e': ll'
rlrc r rr Lir! rrn! rrll.\irir{ grs t,,

fs0rIr ).111rIier .lL,!g.d iL i( |orsiIk
fur nris $.1-Lip t,, ltrrr flo a lirrk
h.n,I i,jti,fru,,rr,,h tl,enr i\ fo sa)

Fast. Easg. Reliable.
And delicious.

Barons Premium beer kits.
Available only in Canada.

( hrcli oul r. rD ril{r d1 www.brewking.com for"

the .luthoti.ul lt t hins Dtulu netxest ltou!
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AFreshNew lttmrup`
Barons 7.5 litre bag-in-box concenftated {,ort gets your b€er batd
going in a snap, with results that ar€ lip-smacklry good. Now

Barons brings in a new line-up of {avourltes to cboose from:

Barons North A-merican
American l,ite
Canadian Draught
canadian Lager

Canadian coldcn Ale

Canadian lligh Tcst

Canadian Pilsncr
llexican Cencza t

I

Blown Ale
Plle -\le
Duteh Lager

Rednood,\lr
Arnericnn Stcam Laget

Cnnadim \{hrat,\1.



to ryuip this sr_slem $irh a rflipl !alv.
bccats. lh. nlicl \nl!c n.cds ti) bc
kxrtcd in thc hcadsp&,x) ol rho lcr-
ncnlef and gltrss.arb.!s carnot he (u!
into litr: a plasri( or meLol conl.dincr
((:hfis Grlhaln lronr Fcrm,!nLap p,,ints

o ( lhtrt lhc i:arlroy .onrs \rilh a spts'
(irl titling: it a.ls $ a srrccn k, h.lp
J.0cp tlo !'rt hrho lion' gr ing
clogg{. Snn! takhg,tr$ thr .umpa-
n) in.p.Icars ago. llt.rr harc born no
reponrd (rrscs of rhis." h. odds "Nor
a'n I owafe ol rnv nr(iidcnts bclbre $c
bought thc (omt,anll_)

I have b66n brewing lor a litile over
a year and usu€lly buy my ingredienle
by the batch, meanins I only buy what
l'm going to brew for ev6ry batch I

nake. I have been thinking about buy-
ang ingr€dients in gEater qoantlv and
storing thom. I know that hop pellets
don't age as fast as whole hops, but
can orshould you frceze hop pellets to
edond their life? lf you can or should,
how long would they k6p?

Scan l uircs
Srri,tdickl. litu)is

This is a good queslion Nith a \eA
straighlforwrfll.rnswor strnrgh('fs
rL licehr lcmpef.rlures doos extcnd
th.ir liir an{l wil .ol danaKi tlo hops.
IkNv ,jaD I bP so defiDilife, ot|c m{t
ask? ItH,:ruso whon hr,p pro.,rssors
sl(!1r hops, rhoy strtro $cnr al t.nrpur-
antrrs rrruint{ Irom 20 30'I aud keep
tltcfi in this tntrrpcraturc ran,{e until
th) are sold. lf thc hop varjel) has
good slorage propcrrios, and if i1 is

pu.ka8':d propfrll. hops will r(rnnin
liesh ior lwo ro threo y.ars. Mosr pcf
l.ts arc lai:uuu pa(kd n' Diiinize
o{tg.n ir thc lrat'kagc. lhis is kr) sin..
,'xvgcn is lhc p.itrrarJ ,x)ttccrn during
h('p slor4c. Tnc i)thcr rwo con,Irns
alc liNo and tcmpefolur.. StoraSr:
lnn. cAn bc nlaxirriz.d rlhcnclorcxpo.
suii) to o\)gun and (.mperalur. {rr

'lhef! anr I lcw poiurc I wnnr I0
||uliL'aboul lhis qu.stirnr. For slartrrs,
Iops arc nol lrczen dulins (old sLorage
bcrirusc hop pcllcls aDd ronrpr'lsscd
.ones havc lcry lirlle nroislurc. lhr
sxtall qurDtil\'ol watilr in prorcssed

W糧∽J∞怠赫
Nonhun llrewat 1150 Sa"′ 物′ MN 5Dア 05

It's a Matter of Taste

AEXANDER'S
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TRY OUR PALE「嗜ALT EXTRACT
AFTER 25 YEARS IT'S

STILL THE I′ IGHTEST EXTRACT EVER SOI′ D!

SUPERIOR QUALITY MALT EXTRACTS
‐ cusToM BLEND MAI∬ EXTRACIS ANAILABLE

(:ALIFORNIA CONCENTRATE(〕 0
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hop5 is calc{t boud Narcr and dDcs

not irc.zr or otstalliz{i likf fr{\' $at(xr
ll:trr'$rtPr is mnnpd liom lhP hops
$i.n rhc\ uc kilD {tricd.) This is aD

irrportant distirr:tirD bf.ausr) lf(r'lf.
hlIr orlurs rvhcn liolpn lipp rralcr
sohlimes .hangcs slar. l'rom sr)lid to
grs \lilhour passing lbrough thc aque
ous state. l.rpcref l)ufn is a real pr{rlr
l,rn lvhcn lbods coniaining iiee rvalff
rn' slorcd nr licc2crs frcozcr bun)
r{n h triiirxizrd Lr usnrg \rappnrAs
$ilh exrrll rnl harr rr pn)f.fti.s {nd
h! elinriniling gas lparfs bclqlcD th.
\lfappin,j ud tllc lbod. This cu Lri r
rirl clii,llergc, bul wc don t hav( t,)
worrl ahour lhis issn. wirh hr)p!

'' hc othcf poiDl is thal conln||eirl
lr, /(fs {r,i nuoli dimrent Lhri rl,e
r!pPs rxrsl 0l I\ hare ai home lhc
nraii diJlfrcnce js rhat rhc! don t barrl
I n'lrilcutor tull of lncll.r fr[d nrar
int llre sann ai. ll hops aft'nol \lorpd
in rn nif righr .onrain.f somcthing
rhat docs nor alk^\ gas trrigrarion- lik.
gl{ss or r t(ril brg rl'e l,ot,\ fa,i r)i, k

,,r, na\ors fiom orher ir.ms sror.d iD

\.'rr r.liigeraror or lic.z.i Il \ou hap

P.n to I'r\c onc ot lhun \a.uuor !crl'
{ rs l{tirs .in,rd. rou .orld sph up
\nrr hnps int0 !mall bags olsoDr. con
\cnicDr $.iglrt ore{u!(f pafts. li,l
, \rrnplp rrrrlrr n a thp bags. and
rhrr plr.. rh.m in a hig ghss jar wirll
r nr.ral id Thc jaf $ill pl\cur ut1
stnrk liorr toucltrg Llr) hop l)a{s rnd
llr' \r rrr-pa,l,!l ho|s \tonld hn\.
lirr e oxlltc'n to danag. tbcnr

Il you do!'t hNf a \r(:uun, s, alfl
\r)u .rn j{e lrar(l! ii)il bags liom ..11i.
shr)ps lhrl af. till..l rLiLh a 2ipp.f lock
rril .h..1 \ahr..rusL fill it up rirll
tr)!f h,t)\. /ir) rhe bag r:o!,d rnd
s(tLra 1{ hr rir rut ihroUgh rhc chc.k
\.rh? I anr {rff lhal if\t u lbur r rof
Jir shop $itl Lhis tlp. ol bri]. lh.\
\!ould n.ll ll,e bags r,) \on lbr a r.i-

I Noukl , rf on tL. \ali, snle r,,,1 rrl
lliis lJrg nrlt, n iu. iusr in ra{c sonr.
prrlrrulrrh t)eBisrenr Dnle.nles.r.
.rnrnrrin{ lionr lhe li.shh-slic.d
onron sr.r.d in rh. Dcighbo.ilg rffrig
ffrlor Il lle hops rrnair sealal in
t|,if ,r'isirial Iaftag.- rhe!canjusr b.
sr'trrrl in rhp lrklg. of licc2cr Thc bag
slr.'rld l..p o\\g.n ard odoE 0ut.

I have a queslion conce.nins sterilizing
botiles. I wastold bya homebrswshop
owner that as long as the botiles were
clean and lree ol residua they colld be
sierilized in th€ oven. His m€thod was
to slack the bottles in a cold oven,
bring it to near 500 degrees and then
let it cool gradually, rsmoving the bol-
tles when complelely cool. Have you

ever heard of this method and does ii

produce have good resulls? | have
tried it onc€ with no spoiled beer but
wante.l anorher opinion.

lltlLr Rass4
(,ranstan. Ilho.lc lskln.l

l)r) bfrl. like that of an o\dr, is not
as efleclire a\ rr{ris1 lr:al whfn it
conr.s ro Iil]ing microorgxnisms.
SlrfiliziDg dfri(s. likr aut,rlar.s dDd

pfcssurc r1!rkers. !sr: st{ am lar hcrr'

BREW SOMETHING FOR HER.…
DO YOU R[ALtγ THINK;HE WANT∫ A STOup

SURPRISE HERヽへ/TH Aヽへ′HITE ZINFANDEL
OR A CABERNET … OR A(HARDONNAY

START VOUR OWN WiNETOpAY WITH ONE OF
BREW КIN`',PREMlυ M wiNE“ AКINC PRO,uCT,

こONTAcT oNE OFBREW К:N`,EXCLuSiV【
OISTR:Bυ TOR,FOR THE DEALER NEAREST YOu
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"Help lte,
Mr-W izard"
nrg and are renrpd during lhp Ipalrrp
plas. ro .hninatc air. .\iI acts as rn
i,,\xhl,'r i'r srcam sluiliTrfs dnd sl$\s
doNn hcal oansfer fionr rhe sream 10

lhc iren leirg slc.ilir{id l\l.n{ n)itr

nles in a pBrssure c{xrkrr r)r aulrx la\r
h.ld ar li Fi is sL'llici.nr l. frnd.r
it(ins suc| ns surgicll iDstludurls
0r lab $asle srefile.

'lh. merhod votr des(ribP .rn hf
usrd. bu1 th. slcrilizatidr linlc

nrttrinll is l.rs,'r lhan il !otr usrd
sr.{'n l. nlorunal,'l!. I rrnnor llnd rnt'
solid outrrill.s fuf 1'o\! lurg ol d lnnr is
rfltuin!1, siir. all .l nr\ n'ir, n(.s
rclalcd 1o hcar st!ilizltion arf bnsfd
upon rnisl l(ut. I Nruld su.ss that
il0-+5 ilrut.s .l drv herr r\posun,
world bc Drclry rfii\1ilr rl kiLling b..f
spoih{. buft,,ri.r uld tersl.

ll,ln is I ttrrir,irl pru|lelr l,l
hcnrjng b.',f bolrl.s - Slns{ iiriSu. \r

rnrc linre iD rll\ br.$in'j rarrer I saeril-
i/.d boltlcsin a stcrm cabincl (basi.aF

h u! uDprcssurizcd stcaorn,x d.licc
sitrrilar t,' a big seaixd slean'erl. Allor
s.!.ral ctclcs rhc bolll.s b.camc scak
aDd one d!J, $hilc (ouolcf Prcssurc
lillirg botlles, sc!eral explod'rd.
l-!.kil!. I rLas ${irring a lh.e shield.
.\licr thal .\p.riurc. I quit using h.at

Nly adli.e aboul hortlp,:l,,aring
aDd sloilization is to bcgin xirh clcan
l]otllcs. If you reusc lour lolll.s.
nrak. sur. t,' rhoroughly rinsr Ur{rx

imncdiaLcly altcr ose. lhis mak.s
cleannrg muclt easier $hcn r'.ou tlccd
t,' {lear a bal,}. s{,me dislnvddus
arc dcsigncd to casily a..ommodat.l
boulcs !.d do n good .io! ol clcrniig
thriD. An nl1ertra1r) rnnhod is to soak
rhe botles in a hol, dilut{r sr'loii(n ula
Ica!-1-duty clcancr such as sodiun'
htdn)tid{} or sodiun uctasjlicalc. If
rhe bortlcs arp prcttl .lea. i,) bogitt

Nirh. ho1 dish soap rvill $ork nnc. lhe
idca trith clcrning is to .cmovc organ_

if {,ils sir.e thp\ i.referp sirh Lh.

acrn ir) ol mosr sanitiTers.

.\f!cr clea.n,g and riNiDg. I pr.fer
usiDg a liquid sa.irirfr irsrcad ol heat
one $at r{r do rhis is r, soak Lhe boltlcs
in rour sanilizcr ol cholce. (.hlrrine

bl,)r.h aDd bdinc soludons arc t(o
popular sannizing soltrli,Ds ntr hone
br.$.N. If soaking is 1oo much ol a

hasslc, llis noDlh's "Proiocls" col mn
(,,1 pagc 55) exphins hot! lo build a
qimtl. me.hani.al deln,e l" strrat san

irircr into bor es.I

queniqt.lbt i\risLcr
Nlizard? Wrilt Lo hnn

505,7 tlain Shq.l, Snit.
A. Manchaslar Ccntcr

aiz@bta..:oDt. IJ !!ou
slbDtit uour qLcstion

itu:lurl! lour hll natn.

c..r!J issu., thc llitord
u.iU sclc.t n J:cui qucs-
tions Jb. pLhli.atidt.
(iibtttotitclV he (an1
r.spond to ttr?snons

Itr'1. r!01 lnPs \lur O\n



Beers Cloned
Wisdom Cream Ale & Fredericksburg Porter

/L4L

Wc have a lop-nolch brewery in
ttelgrade. Monlana ([ll,d l,ig Ilole
llrewing. They nuke my Iavoritc bcf
ofall, Wisdo (lream  lc. I would sure
bc interesled in a cJono rccipc ror rhis
becr, as I hale hrd slim lu.k browing

KeL'in LtuanLe
IrrzPman, Montana

OG = 1,0511

Ingr€dbnts
6.0 lbs. (ioopers lighl dry

4.0 AAU Telhrnge. hops

{birtcring)
(0.9 oz. o1 4.5% olphr acid)

7-4 A U Saa, hops ts.oma)
(2.1 oz. {rf:1.5% alpha acid)

White Lsbs WLP002 (llngllsh Alc)
yeast or Wye6t I 968 (Speciul

O.75 cup ofcorn suga. ror p.iming

5L9 by Step
Sin(:c Lhere aro no groins in this

rc(:ipe, it is simple 10 mako. Add the
m&li oxtract 10 thre. gallons of hot
waler and b.ing to a boil. Add the
Tottnsng€r (blttering) hops rnd
hish moss and boil for 6{l minut€s.

I tallcd ro thP hcad b(wrr at Big

f H.,lF. l)oug Frur. rh,nrt Wisdom.

I 'lhis crcaur ale i\ a rFl^tilcly nrw
! udditi,'n ft,r thcm. !nrh prndurtiun

slarling hcl fall, so Ic wi$ ple3sctl to
heLr tbal you love it. lb. namc
-wlsdom" rcnsxs lhe Nalilc ,Amorican

thcnlc thet all th6ir bccrs shrre.
l)i'ug said thcy produ,:cd lhis bcer

for iho "ligh1cr" crowd and descdbed

this ule a$ an oasy drinlu: lh,ry usc

only two-row palo mrlt in the SraiD bill
and *oep the hopping le!.| low b givc

tho bccr r bolunre that tills loward lhs
nralty sidr!- lf lhis worc a hgcr bect
]ou would probobly rx)mparo it ro r
Gcrman'slvle l,ils.cr

This is a grcal bftr t{, makc lbr
warm-wcathc. drinkntg. lho crcam-

Wisdom Cream Ale
(5 gallons, extractl

FG = 1.014 lBUs = 1#16 ABV = 5.1%

alc stylc is a light-colo.cd bcef ivilh
subdufd mallinoss und l'rw hop bittcr-
ness to givc it a light, balanccd navor

Doug srggcstod kecpirs l| closc

eyc o lPrm.ntatiol temporaturcs. You
want 10 avoid Letrrperalurcs obove
70" F to kcep down th. Iiunincss ln'm
cs!0rs. He also nontionod lhfll th.y
hav.' fairly hard !rulr:r in llelgradc, so

ifyou havc soli wdter yotl moy wrnl ti)

add sonrr gypsm or'Burk,n" stylc

t suggcst that vou usc drt mall
cx ac|, siture the dry mdl cxtrail
tcrds to giye you a lighlcr br:er color
l}an liqLrid malt oxlrar{s.

You tan lct nore i4tormation
abod Dilt Ilok'Brcui,q and thetr bee/s

at 11(16) 388 7953.

71e Rθ pLicatoR

by Steve Bader

／

・

:ri:i.F

Add ihe Soe (uoma) hops for the
lasr lwo rlnutes ofthc boil.

When you are done boillng,
strsin out the hops. Add thc worl to
lwo gallons of cool water h a sani-
tizcd fermontor and top offwilh cool
warer ro 5.5 Sollons- (:ool fie wort
to 80' F, rerato the boer 6nd pilch
your yee.t. Allow thc bee. lo cool

ovor tho ncxt fcw h0urs to 68-70" F

and fcrmoal for 1(Ll4 days. Botile
your beer, age Ibr a minimum ol lwo
to lhree wock ond eqjoyl

All-grain opton
Rephr:e tho light malr cxtracl

wilh 10 lbs. of two-row palo mall
(2" l,). Marh all your grains a( 155'
F for :t5 minrt66 Colleot 0nough
wort loboilfor 90minutes and hl|vo

a 5.5-gallon yicld.

I)eccasc thc amo nr of bitter-
inglops 10 0.75 oz. of tcthuuger 10

accout|l ftrr i.dcascd hop exlrac-
1i{rn ellicioncy h a lull-wort boil.
Chill the wo.r, adatc and pikh
yeasl. I]ottle and condiiion as

oxphined in thc cxr.arl recipa-

RiL\ VorR O\\ Nh! Juie 2002 E



Tlle R?pLiCdto8

I havc now lasr0d tho bost porLer
ever This porter alrDe hss drust my
wife eDd I decp into the world o[homc-
brcwing. I an) hoping you can give orc
a hln as b the nx:ipc used at'lhc
Frodern:ksburg Brewing hmpany in
Frcdcricksburg. Texas.

Lonnie an.I Yuonne Mcillister
uilthlands. Tetds

orle. has always bcen rny
lbvorite style of bcer and rhis
onc sounds great! Eve.y
bomebrewcr nccds sonc

inspiration ond it appea.s rhar rhis
Portc. is your inspiraiion.

Ririk Creen, the head brewcr a.
Fredoricksburg Brcwing Co., told nre it
wN one of their morc popular heers.
Itifk was also gnnerous enough ro take
some 0nie during br.w day 1r, tcll mc
how they make lhis portor, in(luding
Aiving out thc tullrecipe.

'lhis beor would lit intr) ihe brown
portcr stylc calexofy due lo its hwer
volunrc of spccially nra]ls. This neans
thal ilis n)re on lhc melkrw sido than
tho assertilo sidc. in compArison 10 r
robust po.lc. llr)bust poricrs have s
highiir slcohol conrcnl, nrorc dark
grain ndvof md grcate.hop biucrncss.

Thc mall biu hus six dillorenl
graios in it, which lcnd the bcer somo
rico. compl€x nsvors. Th.i' hop lo a
low biilcrnoss lsvel. Al about 15 lBUs,
(his becr is below the susxcsted mini-
mum (20 lBUs) Ibr thc stylc. lhi: low
lercl of bitlorness hclps thc mallincss
rxrm0 0u1 cvcn mo.e. Norlhcrn Brcwcr
hops a.c a Dcutral-tasting bitlc.ing
hop. whi.h lurlher ollows lbc mslti-

Srep by St€p
Steep lho crushed grains in

throo gallons of walor at 150" Ir for
30 minulcs. Rcmove the $sins liom
lh6 worl, add tho malt syrup ald
bring to a boil.

Add th€ Nonhcrn tircwer (bit,
tering) hops end tho l.ish mos,t and
boil lbr 60 nirutes. Add Willamene
(flavor) hops lbr th€ l&sl 20 ninutos
of the boil. Add rho Goldings hops
(aroma) for lhe lsl two minuacs of

when you are donc boiling,
strain oul the hops and add the wort
1o two gallons of cool wator in a san-
itized ferm€nter lbp otr with cool
water 1l) 5.5 gallons. coolihe worr to
80" Ir, aerate the bccr and pilch you

nA$s 1o como 1o the forefront oI this

As h many brcwc.ies, Rick li$its
thc numbe. ol y{,osl slrains used. He
uses Whi(c l,abs Cslifornia Alc yeast on
lhis boo. bccaue, il is s neutral-
navorcd ycast ablc to make a large
voricty of beef siylcs. This ye&sl givcs

th{} bcfi a clcan flrvor that hclps kecp
th€ bcer wcll-balanccd. I

I;or noP inlomation on th.s bcer
and the LradeticksbLrg brcuerV lou
can Disil ficir hon? on the httem.t at
http://Ilruu.nltbrruetycom, ot call
thcm at 630) 997-1646.

WRITE THE REPLICATOR
Got a heer yoa d like doned?

Wfite the Rcplicolu!
You con send Votr neplicator

requests to edit@bgo.com or mail o
Ictter to: Ihe Repncabti c/o llreu
YoL. Oan mdgizine, 5053 Main
Strcet, Suite A. Man.hester Cente4

The Bcptitoktr gcts a lot t,f
requeus, to udbrtlnalelg he cant
ftspond peBonallu to cach one.

y€3s1. Allow thc bccr to.ool ovcr tlro
ncxt fow hours to 68 70" Ii and fer-
moDt lbr 1{F14 dsys. Bottlo your
beer, lct it ag6 for two to lhl& weoks

All.grain opiion
Replace the light nalt syrup vilh

8.25 lbs. ofpale nd.ll. Mash all youl
gruins ut 155' F for 45 minutos.
collecl cnough wort to boil for 90
Einutos and have tr s-5-gallon yield.
Docreaso th€ anount of bltteri g
hops t0 0.25 oz. of Northem Brewor
lo sccount lor tbo in.rees{}d hop
extrac on efliciency lhat como$ with
a full-wort boil-'lhe romainder of
lhe allfrsin recipe is lhe some a-s

Fredericksburg Porter
(5 gallons, extract with grains)

OG = 1.041 FG = 1.012 lBUs = 1rF16 ABV = 5.5olo

IngEdienl6
6.6 lbs. Nr,ithwostem (iold malt

10 oz. Hugh Baird ftrarar malt
10 oz. Munich malt
7 oz. chdolate mal(
5 oz. crysial nalt {120'L)
1 oz. roasted bl t barley
3 A^U Northern Browd hops

(0.33 oz. of 9.0"/6 alpha acid)
2.5 AAU Wilamotto hops (nrvor)

(0.5 oz. ot 5.0% alpha scid)
2.4 ?\AU Coldings hops (aroma)

(0.5 oz. of4.8% alpba scid)
1 tsp Irish moss

Whit€ Labs wLI'001 (CaMo.nia Ale)
yeast or wyeast 1 056

o.75 cup of corn sugar ror primirg

E 
",o, 
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Pale Ale
From 17th century England to your carboy

PALE ALE bythe numbers
。rten l l_12・ P(1044-1 048 SC)
25-29・ P(1010-1 012 SC)
11-14(soilletimes ies、 )

―

“

)ilerany 30(ofteil mOr●

genera‖ y43-48%

alc ale,trigin3rnl in lingland
{bour two hlndrod ycars ago
whor somc brcwcrs slnrlcd t0

uso clennd, bul. nrrr) rxt)errsi!e, (rk.

- inst',ad of (oal or lvood - ro dr!
lhoir malted barl.y. Tho ldgher'priced
graiD lcd lo highcr-prirerl brews. Ihis
hcl|n(l to irsler thc ltrltish norion that
pale hcers arc lbr thc uppcr classos,

whilc dorkcr bccru uro li)r the loiling
trrrss,is. V,)sl ,,1 this new ale .amc
lidm just onc cit!' llurton-on Trcnt.

llrirish brcwffies halc ody been

l|rllirllliuiDg reliablc hrrwing rero.ds
snr:c the bcginning ol tho iventiclh
(cDnr]. so we do rrol hulo the reriDc of
th{) origindl brew. l;r'trn lhe p€rspectilc
ol nulhenticiry, wc hav. only a icw
vago. hints as ro lrliat rhe origtual pale

alc n)ight halc l{nkrd itr trstcd like. Il
rtrrglr nor lo.ome as a surprisc. thcre-
foro. thatpalc alc has orc of thc broad-
csl stlle dofiDili{nN y(trr (rn find in the

liarly linglish bccrs bresod wilh
thcso palor grains ivcr, rnosdr dmbcr
tr, (upper i (ol,,r. lbday lvc might not
.r.n .oDsider ftem pal.. bccause w{)
(ompar.llem 1o uodcrn bH,rs sori as

the goldcn bldrd I'ilsn0rs, the brilliant
MuIii:l' heues, and cvcn  mcricar
lighl lagds. BI tho sroudards ol lhl
slaplc btuwn alcs and porte$ of two
Iundred vcars ago. horvovcr. thesc
ncw bmrs $ere pal. indecd.

'lh. palcDcss ot polo ale g'n a

rcal boosl ir 1h l820s wirl the intro-
du(ljr)r ol new malting mothods that
e,licd on hcatcd dr. iDslcad of hol,
smoky combustior gussr)s, r,, dry lh{,
nnhcd grain. Frorn drcn on, brervels
hud ! bona-fidP pal. mal1. liom this

oft.n callcd thcD - tlis sas ror lhc
casc. lt wrs Dor until lhe i vcnlnD of
b(!if fiilrati r in 1il7ri thrt pde alos

l,,lolvadays, thc fin,,st "(:lassir'' pale

sles hsve a delicn,rs balan.e belwccn
carLhr_. pcppcry English hops and
cloan, sscer malls. Ihlise ales have a
g(xrll,i under(:urrenl ol bunerscot.h
&n{t some sullir notcs. Thc tirish is
polishcd and mry huvr) ! firtl ofapple.
Murt nhdcnr t)alf a|'s, by mntrasl.
sU,rL an aggcssiv. billcrncss thal
sr.ms liom th,r usc of pugent hop

!urir!ti')s Irom 11": l'ai:ifi. No.lhwest.

What's in a Name?
Tltc ndne 'pal{r rl', is nol without

rn'biguity, or eren conli'sion. Initialy.
thp bee. rvas ho\!n as I'tdi.r Pdle Ale
{lPA) lrecaEc il t!$ being made most-
ll ntr shipment 10 tho administrators.
rnnrcharts and soldiofs Df thc Brilish
ln)pire h India. lhis lJi!'r lhrcd a six-
wcek long, oltcn rough. oc.an voyagc
thrrn)8h $c tropics and .rrouDd the tip
ol nhicr. To cnsure lhat t}c beer
woukl survive the lriD {ithou! spoiling.
lrurton brcscrs radc ir nlmosl lwic{)
ns stong and lwi(r. $ billcr as the
stuudord ales ol the da.v

'lhis India Palc Alc rcquired a
domostic British nurfkeL rtrrlr lry a(:ci-

dert when, aflcr A ship$rcck olf
l.i\erpool in 1827, cas\s of IP\ Frrc
sallaged ahd sold lbr locol consump-
lion Oncc thc Livupudlirns hrd lastqd
tholtoppy export ale, thay.lamorcd lbr
n'oro and the llurlon brcwcrs obligcd.
Ite.aus. ofthc b.cf! billoliDg lelels, jt
bccan. krowtr donnsri(rlll as -bit-

tcr" Iloseler, br.alse plenr! ofalco

by Horst D. Dornbusch

British Ninoteenth-Century
B6st Bitter
(s-gallon, allgrain)
oG = 1.044 FG = 1.010
sRM = 11-13 tBU = 30

7.0 lbs. two-row pal6 ale man (3" L)
1.0 rb. crystar mah (40" L)

6-75 AAU East Kent Goldings hops
(bitl€ing)
(1.35 oz. ot 5% alpha acid)

0-5 oz. Fuggles hops (flavod
0.5 oz. E6t Kenl Goldinqs (aroma)
Wy@st 1028 (Lo.don Ale) or

White L-abs WLP026
(Premium Bitter Als) y€ast

0.75 cup com sugar (for bottling)

American
Tirreniieth-Century Pale Ale
ls-sallon, all graln)
oG=1048 FG=1.012
sRM = 12 14 tBLJ = 30

IngFdionts
8.6lbs. two-row pae al€ mail (3'L)
0.9 lbs. cryslal malt (40" L)

6.72 AAU Galena or Columbus hops
(bitleing)
(0.56 oz. ol 1 2% alpna acid)

0.25 oz. Wilramstte hops (rlavoo
0.5 oz. Wllamene hops (aroma)
Wyeast 1 056 (Am€ricsn Ale) or

White Labs WLP001
(California Ale) yeasl

0.75 cup corn sugar (for bottling)

Siop by Step
Mash the grains using a singlF

infusion mash. l,lssh in st 152" F and
let the mash rcsl lor 60 minutes.
Focirculate the wod tor 20 minutes or
uitilwort runs bright. Then spargetor
about 90 minutes whil€ €ising the
t6mp6ratu€ of th€ mash gradually to
170. E

Boil rhe worl for 90 minut€s. Add
biltering hops 15 minutes inlo th6
boil, flavor hops 75 minut€s into the
boil, and aroma hops at shut down,

Chlllthe wodto 68' E a€rate and
pitch yeast. Fem€nt at 68-72' F for
one w€€k. Rack to socondary lor
lwo weeks. Boitl6, condition for one
w€€k and serve al 50-55" E

style,rq“′e

()(:

l'(:

SRM …
IBU
Al,V _

grain Lhc) could tirallr
makc a lrult pale rlc.

originallr_. in cask-
condilioDcd "rcrl" palc
{lcs, thr) Lufbidiry frltn lIe
yrast wts i^ken out of rh.
ddnk rvith various finh{s.
Bur irr regular "rLrnning

beer - as drat bccr rvas

lRF、 Ym10●、晰Iい。
“
0`国
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British Ninoteenth-C€ntury
Best Bitter
{5-gallon, partisl mash}
oG = 1.044 FG = 1.010
SBlvl = 11-13 IBU = 30

5.6 lbs. plain llght malt €xtracr
(such as Coopers, N4untons or
John Bull) or Edme Mais Otler

1.0lb. crystal (40' L)
6.75 AAU Easl K€nt Goldings hops

(bittdin9)
(1 .35 oz- of 5% alpha acict

0.5 oz. Fussles hops 0avor)
0.5 oz. E6l K€nl Goldings (aroma)
WYeast 1 098 (Brilish Al€) or

white Labs WLP006
(B€dfod Bfitish Ale) yeast

0.75 cup corn sugar (for botlling)

American ltventieth-Century
Pale Ae
ls€allon, partlal ma6h)
oG = 1.048 FG = 1.012
sRM=12-14tBU=30

6.9 lbs- plain light mal enract
(such as Aloxander's)

0.9 lbs. orystal malt (40" L)
6.72 AAU Galena or Columbus hops

(bit€'ing)
(0.56 oz. of 12% a pha acid)

0.25 oz. Willamette hops (flavor)
0.s oz. Willam6tts hops (arcma)
wYeast 1056 (Am€dcan Ale) or

White Labs WLP001
(Calirornia Ale) yeast

0.75 cup corn sugar {ror bottling)

St6p by St€p
Crack the crystal malt. Avoid

milling the grain finoly, becaus6 you
wdt lo avoid phenols and unconvertad
starches in you. brewing ljquor.
lmm€rss the crack€d grain in a muslin
bag in about two gallons or cold waler
Hsai ths water slowly lor about halt an
hour until lhe brcwing liquor is at
I 7F1 90' E Th€n llft the bag out ol the
kettle ar|d dns€ it with a cup or so ot
cold watsr. Because unconverted
starchec b€com€ wat€r solubl€ at 176"
i do not sque€ze the bag. This can add
milky slarch rcsidues 10 yourwort.

Bing th€ st€€ping water to a boil,
turn off th6 heal and add lhe malt
extract. Stlt thoroughly and €sum€
heating. Boilwort for90 minutes. From
this point to ad, lollow the instruc-
lions given tor lhs all-grain rccip€.

British Nlneteenth-Century
Best Bitter
(s-gallon, exlract only)
OG = 1.044 FG = 1.010
sRM = 11-13 tBU =30

6.2 lbs. plain light malt sxtract
(such as Coop€ls, Muntons or
John Bull)or Edme Mans Oitef

6.75 AAU East Kont Goldlngs hops
(binerins)
(1.35 @. ol5% alpha acid)

0.5 oz. Fugqlss hops (flavo4
0.5 oz. East K€nt Goldjnqs (aroma)
Wyqst 1318 (London Ale lll)or

White Labs WLP023
(Burton Ale)y6ast

0.75 cup corn sugar (for bottling)

l{ole: For a darksr, more authentic tt€€r
color, substitute th6 7.3 lbs. ol plain
light malt extract wirh 6.6lbs. plain light
plus 0.6 lbs. plain dart (30 "Li malt
extract (such as Coopers, Muntons o.
John Bull).

American Twentieth-Century
Pal6 Ale
(s-g€llon, extracl only)
oG = r.048 FG = 1.012
sBM = 12-14 rBU = 30

Ingr€disnlg
7.3lbs. plain light mall extract

(such as Alexanders)
6.72 AAU Galena orColumbus hops

(bittsing)
(0.56 oz. ol12% alpha acid)

0.25 oz. Willam€tlo hops (flavo4
0.s oz. Willametle hops (aroma)
Wyeast 1056 (American Al€) or

White Labs WLP001
(Califomia Ale) yeast

0.75 cup com sugar (tor bottling)

Step by Step
Bing b€twe€n three and five gal-

lons of wat€r io a boil. Turn ofi heat and
add malt exlract. Stlrthoroughly to mix
mall exlracr with watef, rhen rurn lhs

Boil wort ror 90 minutes. Add lhe
bittering hops with one hour inth€ boil.
Adc, the tlavor hops wiih 1 5 minut€s left
in the boit. Add lh6 arcma hops al the

Cool th6 worl 6ither with a wort
chilleror by adding cold wat6r io maks
fivegallons oi worl. Follow the all grain
instructions tor temsnlatio^, condi-
tioning and sewing instructions.

hol rs { p.esorrahT \!as !r, l,n,{cr
n.ccssaD on lhf shofl lransport mnlrs
fo. doncslio sales. Burton br.wcrs
rrade thcir l)illof in three stf.n{Lhs.
ThcI browcd rn ordinary bilter (wilh
an a!cr!gi: o(; io thc nid'1.030sJ,.r
bes( biller (wilh an awrngc l,(; i thc
mid-l O4Osl. and { sl.ong bifier (wi1h

3n arernge OC ir) the orid 1.050s). lho
strorg bitrer nlsi) be(i ne known ns

spccial or .xtra-spe.ia1 bitter (liSll) As

bcer bolllcs cntuod thc British nnrkol
fnrD tbe lli60s rtrrwad, thc botllcd bit-
tcB .ame to on.. again be called rtrlu
alcs lo distiuguish rhcm ftom tho blt-
tcrs in (:asks. At this lime, holvcvor tho
''India" pr.Ix was dropped.

,4s b.ewc|ls, w. maX b. c.nllbtt-
rbie wifi thc rloughl thal stllcs arc
something Iixcd a'rd lasling. But irt
rcari[. s{tcs arc born as an exprcssn
of rhe'r lnn.s lnd rcnd ro chang. with
Ihem. somcdmcspvcn radi(alll. Ifi d it
curious thar rowadays thc design&rnrn
''pule alo" hos disuppcsrcd alDostcom-
pletely lioo' llritish labels- Conlorcoly.
in North ,\mcrica tho designaftn 'bit-
lcr" is nor vcry connnon. "Palc alo_ ha$

br(lme Lhc nanre for rhe mosl conxnoD
homcbrcs'.d and cratr-brewed beer ir

1n h'th l]fihiD Dd North ,\nrcfica,
nyriad lP s. blttcrs and palc ales trn)
no$ boltled ard kcgged. ignoring th,f
lradirnnal ntr riDg coDlendons that
disringuisbed bctw.pn lhe par:kagnrg oI
these becrs. So. all thc neat lerms an{l

ralegories thrt onrc upon a timc scom

to hale had & v.ry (le&r nreonnu{ orc
nowjust as likcly 1o confusc us.

Pal€ Ale Style Guidelines
Thoo arc lilorally lhousands of

domestic rd impurtcd pale alos on th.
Norih Ameri.an m{rkel today. Euch olc
cnphasizi,s, it scfms, a dilTerenl r:h!I-
acrcrislic of lhis lhr-rmging b.er stylc.
Iir generif spccilications. scc thc
'Pale Ala bJ_ the Nunbers" box oo lbc
preYios poge. bul also consider the
lbllowing clrararjlerislics:

. Thc color ofR lypicalpdlc sle is guld-
c! 10 ncdiuln-ambor rarcly lighter
. Its brd! is rrcdium. s is its ctlcrvcs-
ccncc. rhough $omc llrirish dlat! vcr-
sions arc almosl flat. Other versiurs

l
@ vav-tund 2oo2 BR$\ Yout os\



. 'lhp balan,e b.h\errr nallin.s{ and
IitL,irn.ss.rr vary gn,all! iD r palc

r r. Ils up lfo ! bitt..ncss .rn range
li.nr !er! rs\errn{, ir soDc lrFions
liun thc .\nrernatr N,)rthwcsL (with
IuUs jn tt ,10sl ro mild ard ll,tr1 iI
nrlp r'l d. irxport.d l,Irish !$si rs

lwirh llltls in lle 20s).

not! come \lirli a kirt er-iamy h.ad
lio0 distuLvcd ntrogi,r insread ol car

p'i.ep4
&p{epS

Vzleryroof pH
& Ter'perrlure
Itele15

Eleclrode carrridge. Thc middll' llalor is lrsuallr slighdy
iiuil! $irI !rrlt! rath.r'than hop-bitter
nol.s in elidfrre- lL r:uu also b. dorrn
righr .srcry and hurlers(r,tch like.
rst)e(iiallf iu sonc lcrsions ir'rh rl,e
\mPriran \rflheasL.
. Oltl slylc pnlp alcs arp ipnncntcd $nh
liirh dusly rhar is, nor vcry llo(x:u-
lrnl lcasts lor r d.t liDish llur there
ar. no$ alro trian\ u'odcr palc alc

).asts lhrt arc t.r! fl(x:ularr *nd

. lh. Unish is sliglrL to \crt suoDgll
Iup-aromarn. depending ,nr th tlpc
rrd quantilr_ of hops uscd ltr lhr last
rdrlilirnr ar whethcr of nDt ih. alc is

.l)(]pending on ftc ori.nlatun ,'l the

tfLi,rnar brewr)a thc oluohol lcvcl can
bc ns loN as ll; p.nr.fl b! luluurc, as
is likclr tor nn ordinari hirrer or il ,:a.
b, .sl,i8l, as s[ perLor!. inwhi.h fase
th. beer surld lnnubl! be dcsignalcd
$ an ESB or ll',\. Ihe al,xnnl levr, of
, rsl BriLish pal. ahs is no$ found
:l.4qr, ar(l ,)l nDst \rorican pai0 alcs

Malt
\ll grain brcrl,fs

doncsric o. i porr.d pale malr ,'l jI .1"

I. tl'rt is ilrc.d.d sp.citicau lor ales,
su{:h as IJrii,ss t\ro row prle alc r)rflh or
Nlnds Oltor nralt lion rh rultslefs
as Crisp llalln)gs. Hugh Baird. ll.csron
or llarminsterl Nlar1s Ottcr h$ bccn
lr0 r,adjlional barlet lariel! lirf the
lircst Engiish alcs Str.h inahs add a bit
nr'Dr retidual s$cctr.ss and lcss
graininoss r,, ll'e br$'s nalor thad do
r.gnlar rlo-ros palr nNlls. l)rr rr)t usc
C.uDaD slvl( pale l'ils mahs, inciden-
trlh. as rct lack ft. hcllincss n..ded
in llrltish-sltle brews. Ilcrc are o lc*
linlt lbr those Nho $ish to e\t)erlrnenl
$ilh thcir nrrh bill.

PEtf 8tr%',.P,i,," c,,",,.
Rcnswabe Jutul0n

Ctremica, tesl Kits
,ddftf a,a.dr.s g
s.xnny l'

,.,, . ^, ^,,",..,i x|l' r.t
'ff*



slyre rrofle

'|hF grain bill of o llpn:allr_ lhSlish
palc alc mry conr{in llle to ten pnrccnt
c.$tal DralL {4o "1.). 0thcr vcrsjons of
0ale ale - espcciallr" lhose tuotrr
s.otland - tL'nd r(, be lrrewed wth a
grcalcr addiltun of darkc., or clcn
r)aslod, malts. Thcsr ma11s nnr 8i!e
scottish prle dles s rich, deep coppc.
color $ wcll $ a slight torcc ar0!u.
This llfi)na is cspcoially olidenl
be.ausc hops arc used nrr{rI nr)re
sparingly h Sd, 

^nd 
twith llJtls in fic

low 20s1. ll you wish to inritutc r
lruller\ liSl] lrom LordoD, on rlc oLhr!.

hand, u$i dboul 7.5 per.enl cryslal
urrtl rnd 20 pe.ceni flaked maize i!
tour grain bill.

lxtracl brewers nrighl, wani to use
Brilish plsil light mAlls. such .s Edtnc
f{aris ( )(ler malt cxracl. lbr rhe BIiLish
pale alo recipcs. Ijse plain lixhr ntalls
iiom tho UDiled Slat€s, suoh as

 lintrn{ler's, ibr thc ,\mcrican-stylo
recipes. Mosl plair li,{hl cxlrai,l^s havc a
color rudtrg i,f arol'n{i 4' 1.. ,\!oid
cxlra.pe|! cxtracls, ihough. Dcpondnrg
rn yonrpr.lbrcncc. usc thc cxto(l as a
repla(cmcnt for drc prlc g.isl, ly dnd

lben slecp the sper:ially mall.s as indi-
(aled in the partirl'lnash riripcs.
Altcrnetcly, usc thr: Irslt cxtrart as a

replaconmL for the cntire grain b'll.
I-ighr .xlractonLy alcs. ho$crc': $i]l
have lcss dcplh otcolor ard flalof lhan
do all gfuin or l){rlia1-mash al.s.
uDless tou add somo dark cxtlact,

Hops
For tr beer srylo ihat is also knnwn

as "bitler" hops arc iDrporla t. is lbr
thc choicc ofhops, psle alc tradilii)nal-
isls pfefef Iruggles and liasl Kcnt
(i)ldings - i. any combinalioo - Ior
biteinS. tlavor und aroma. li)r a

Diqucl!  rnerican pr,filc, lhough, yor
mighl, wtrnL to substitn@ one or morc ol
the hops listcd in thc recipcs wilh

Wat€r
Paic alc - just like the pale Murriclr

Hcllcs or lbe I)i,rnnund lagor. bul
unlike O'c pale Pilsn.r lag.r - is nor

1(o i,nd of exccptionally sotl walcr. h
pa . this is becauso sofl. rvetcr sup-
prcsscs lhc per(cptirnr of n,,l' hiLtcr-

ness on thc palate and would drus girc

Beer
Disponsor

Keg beer without a kegl Just PRESS, POUR & ENJOYI
. Easior to till than bottles - No pumps or C02 sysl6m6.
. Holds 2.25 gallons ol b€6r - Two 'Pljr'pEdecl for on€ 5 gal- f€rmenter.

. Patontod r€lf-inflatino Pressurg Pouch mainlains carbonalion 6nd lleshnoss.

. PErfoct dispense without diotulbing sediment.

. Simplo to us€ - Easy to cafry - Fits in'fridoe'.

. ld€allor padi€s, picnics and holid8ys.

Ask tor tho Artl ^Plg. Bo€r Di6p€ns$ 6t yo$ loosl homebmw supdy
sh@ and at your lavodlo cr€ft br€wer.

QUOIN pornrncea'coin1 Phonei (303) 279-8731

40i Violet St. Fax; (303) 278-0633
Golden, Co E0401 http://www.partypig.com

Call for our new
44 page Catalog
1-888-449-2739

FREE Video w■■
any Purchase

Neu video covers Malt Extroct to
ALI Grain Breu.,ing Techniques and
in clul e s u inemaking in str uc tio n.

Expanded line of
All Grain Supplies

- same Day Shipping
- Friendly Advice
- Kegging Systemo and

Equipment

Recommended by
www.about,com

Check Out
"Best waa to get Stafted

at thc Beer/Hontebreu Site

Ma■ ||●●2002 311、 Y,10ヽヽヽ



Lh. bcor loo mr.h of h nrrl\'a(cnL.
B!r1,,tr hrs .xccplionally hrril

!!aler, itr lhe nngr ul 300 3i0 ppm

cakiunr rnd magn.siurn. \\ithoul 1{k-
irg a.urlbcrsome d.!urr irlr) rv{tr'f
srier(1,, l(.ts .iust r.N,mbcr thal thc
hardness ol t,trrr !!alef lffrcls irt a
.onrplicaL{d chai,r ol o\enls - lIe
alralinil! or acidi[ ol )ou mash Ih.
alkaliniry or a.idir! l!($urcd .]s llc
pH laluc) ol the m{sh ii rurD allrrLs
the pII olll]ur eofl and ol !'rr b(,r A
mash pll ot 5.2 5.'l is unircrsalll fon-
sidcr.d prrlccr hr pal,,alcs. Th. sofl
pU slrould bc Do high.r rhan i.1) ar tlc
r)egi,l|rilg trrld lot ovc' 5 6 at lhc cnd of
thc boil. A tll in lle fttrr,{e of4.2 4.4 is

thc ideal lbr tlalor and stabilil\ in rhp

so.h..k Iour lll lalur ond fiDd
otrt holv h d vour wal,,f is nr guid-
rn(e liull :"our DNni.ipal w^i.r
deparrnr'nr t(r'this illbDtralion. Or. if
rou hNc Iour oNn s,ll. harp !,'ur
\!ar(! trrtrhzcd bI a comncrcial lAh.
'l hen nra[e lhr nee(lcd lrrrrcclions with
s?nun (crlcnnn snllirr, (lasl)a). Orx.

tcaspuun ol STsum riises rhe hdd'
nes\ ,,1(!r' gallo! ol $at.r b! slightly
more lhan 50 pprr lrtuildentll. one
lcasPoon of glpsum |1 ises thr hrfll.
ness ol li\e gdloDs ol tratcr b! ab.ul
l0 ppm. Ihfn brAv !r)ur ncrt batrh
rrtd.h..k lour prl valucs to gnnj{,1

tour irrt)f0\.nnxiLs. llut do not hc too
ilni.kt. unlcss lorr wrrei is erlrdl|(l!
soji aDd ncidi. r\D a..cprabt. rarAor
ibr rour pilo alc bn\\ing $arer is

aboxr l;0 l(, 200 ppnr ol Lal.iLun nud
lnagn.siu'n ions, lJrl lhave nrrd(]
sup(rb polc alcs $ith br'r$ing ilaror
sirh as lirrl, as t;0 prnr ol h dness.

0rr lh(: !f$t froxl. un! of th. alc
strairs lislpd ir lIp rf.ipes arc aullt.tl
lic and $ork lcll Ol nore is hrrlon,
trhn h ri, lds pcrhrps thf rDost conpl0r
Uavor | ,trr(I,r, giles !,)u I lairll drl nn
i!h Soolh$oid !ftsr ihl)nrls i lr)uti 0l
rir.us. RiDg\lood mr\ 8i\. lou the host
burter{1x(h fla\ur. Nhiftr can b. .\.r.
ponrrjng,,lsperiallr il lr)ur li!n|l|ru
tion l.nrfrature s ips rhr)rc 70'|. I

lhjrst lhrrhuscll uriks thc St!tl.
ttaJitP .ohonn Pad mnlh.ftt BlO.

Anrerica's Largest Supplier ′
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Visit our on‖ nc store and catJog or ca‖ us

at l‐800-695‐98701ora
free catalog and ordering. You'll be glad va did!
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BACK ISSUE SALE!
Buy 5lssues...Get 5
More lssues FREE!

e arc offerinll readers a very special deal on our
limited quantities of back issues. Buy any 5

issues for $25 (plus $8 shipping) and receive 5

more issues fbr FREE! Buy 5 and get 5 FItEEt Choose

from these collectible classics still in stock from 1995.
1996, 1997, 1998, 1999,2000 and 2001.

HURRY! oFFER ExprREs 86r/n2 0R ul{ll suppLrEs LAsr.

AUG, 95

.Smmer ltmwing nps

SEPI.95

ocT. 95

'Low-Al.ohol Browing

.$10O Nl-Crah Systcm

DEC.95
.conti,llhg Beer Color

.Build a Sparge S$tom

MAY

'Tmubleshoofng Guld.

JUNE 96

.Euopee lrdEbreftB

JULI96

.BMm. a Aee. JudSo

SEPT, 96

.crain Mllling Tips

ocr.96

.Erlrad A.ewirS Tips

.Brewb8 Sp.Bdsheel.

.Medicvdl Beer Reclpes

DEC,96

.B.e.\r,ing nndbh Mlld

.Ameriou Wheal Becr

FEB.97

MAR.97

rlrw- loobol qecipca
.Conquoring ChiI Haze

.Cast-Cod{UUoned llps

JTJNE 97

JULY 9?
.Clonlng IIps & neclp.s

AUG.97
.Malo Your Own Malt

.BuiLl a ftrboy cl4n6r

sEPr.97

Tips

ocT.97

.Oatdcll Sloul Recipes

NOV 97

.Br€wing with Adjdcl,s

.Hohebrcw weddings

DEC,97

rEnSllNh llltt€. ne.ip€3
.lnfusion Mshing Tips

FEB.98

.supe. Hoppy Recipe8

JUNE 98
.Hop l'roliles md filF

JTJLY 98

AUG, 98
.Eat Beer Caleuladons

SEPT.98

.BIMS System Til6

ocT.98

.Build a !or0e StoraSe

DEC. 96
.Sup€rlor stoul necipes
.Csk Conditio.ing tps

JAN.9'

FEB.99

.OrSuic Homehewing

nt{n.99

.Bulld an nhctric arew

.KecdngCuido



mY99
・ Polてま癒ng Pa c Ales

・ Add Body tO Deer

・ Nitrogen Hom● brews

JLNE 99
・ Nut Browr」 e Fllsner
Rccipes
oEx"rullenttng М th cralns

・ Yoast TIP,

JULV 99
・ Summ『 HOmebrew RecipOs
・ Hempen Ale Reape
・ Bre■■ng with Frdt

AUC 99
欄 t Kolsch Redμ 埓

・ Spo●■cC.r鍋|"cOntrol
・ Amerlcal ● gor Clones

SEm 99
・ Bund a s50 Mash■ _
・ Lager Tecmques
O“ berfm Rocll o

∝ ■ 99
。Homeb¨ g sOd8 POp
・ Doppolbock neclpes

・ MObne Homebrew■ llg llps

NOV 99
・ Wnter ttmer netlpes
・ Hop Flavor Chart

・ EasI Parual Ma●Iung

叫 C99
。Cuttulg Ed● Equipment
oChrlsm“ Jo Recip“
●Incresllg BatcL Siz。

J却  ヽ∞
。7 Czech Beer Reclp●

=
・ Your■ lrst Brl w
oChoose the BO,t Baso M31:

FEB   ∞

・ ngh cra■● B`‐ng
・ Control Bcer Cole r

・ Fore:gn clon8 Reclpes

MAR∞

欄癬i鶉ξ
4PR 00
°Mtt SI10ked Bec、
・ Bu‖ d a IIopb“ k
●lbur First Кbg

秘 Ⅳ ∞
●Your Flrst Masb

・ Undelstandlng lbur Water

・ chni Bmr necipes

SUMIIER∞

:綿:鶴l器億1ttew
Ketue

・Iden“,Beel ArOmぉ

su T oo

:辮総£麒7:踏 a Lgue
oCOnverung Kogs“ Кbtu齢

rlcT oo
。20 Autllmm Extract R∝ ipes
●BuJd a Coun,打 ■ow l●ort
Cb■ er
oHard Clt er

′ N帆 ∞
●6 Belglm Clone neclpes
oCn珀

“

Belpan Bremllg Tlps

・ Bo口o Condl饉 on ng

″ pec∞
●Brew“gL“● s
・ Holll● rew lab Gi21nos

・ HoLd8y No Redpes

J対  ヽ01
・ Breu lnd rnOus Bee“
Flom 4 COn● nen億
。Maよ ing Root Beer

・ BuJd 8 Porlablo Wふ ler rllter

rLb 01
・ 5 Germm Clone Rec● es
・ DecOc● m Slep_by sぉ p
●B“wa‐ St● in Bier・

"1画
01

・ Stout Rttpes Tecmquぉ
●GroMang、bttt strauls■
Home
●Brow Lov(:alb Beer v■ th
Beano●

AP肛 ol
●GЮw Yollr Own Ho“

・BdO‐■Clone Recipe3
。Strong mes

MA1 01

::L驚踏鴇鷲富器盤ば
pn"

・ Bund a cOunler Pressure
Bott3 FЩ er

SuMMER 01
●5 mne Recipes For Summer
・ Bre■ mg wilh Herbs
●Du]l a Big‐Ba“h Mash Ttll

SEPr 01

1麗驚lttR記 思ヽ1
Klts Extract nh Ctralns,

MIζttVl電tlll171mttSIon

OC■ 01

瑞捻干騒鶏肝"S術
・ Harvegtlng BOttle Ye直
●BuJd a Hol bacL

NW 01
SpeCl● EqulpmOnt Lsuc
●Usulg and Bundlnll vⅥ th
Staln!。ss st3el
●Burnor Tlps

・ Bm aDranJ∝ ke.Box

ノ llBc ol
●Brettlng scouand、 ri.・ oぉ
B。幅

・ Bund m Easy R:MS
●Sallu Baneぃ″●。 bppelbock

\lark .l our 10 choict's bclorv.
Oty. lsrue OtY. lsrue
___August 95
___Seplember 95
_October 95
_November 95
_Decembor 95
____ January 96
301D OUll February 96
6●lD Ou7:March 96
-―_Ap口196
-―__ May 96
-――― 」une 96
-――― 」uly 96
____August 96
____ September 96
____ October 96
_Novomber 96
___December 96
____」anuary 97
____ February 97
____ March 97
-―_Ap1 97

- May 97____ 」une 97
____」uly 97
____At gust 97
_ September 97
_Oclober 97
_November 97

-Decembor 97-――― January 98
____ February 98
____ March 98
___Apr1 98
____ May 98
____」une 98
____ 」uiy 98

5 cop10s

5 30NUS cOpies     _
Shlpping Handling  … …

_AuguSt 98
___September 98
____October 98
___November 98
___Docember 98
____」anuary 99
____ February 99
_March 99
_Apr1 99
_May 99
____」une 99
____」uly 99
____August 99
___Soptember 99
____ October 99
___November 99
___December 99
____」anuary oo
____ Februalγ  o0
____ March 00
_Apr1 00
____ May oo
_Summeroo
_September oo
____Oclober 00
_November OO
_December oo
____」anuary 01
____Fobruary ol
_March ol
__Ap‖ l ol
____ May ol
_Summor01
___September ol

-October 01-―― November ol

―
December 01

$25
FREE
SS

FREE
S

$

$

)$

(Canadlall ordersi slupllin′ handling S10,

BYO Binders@s15 each(see ad oll pg 43

Total S

Naale

Addross

Cill― State_zip_

O Ch80k Enclosed u Mastercard Oヽ4sa
Card″

lixp. Dste
Signalure

MAIL ORDER FOm TO:
BYO Back lssucs
5053 Main St Suite A
Manchoster Cente二 V「 05255

1lⅨ l:ORM TO:
802‐ 362‐ 2377
or GΔ ll:
8o2‐ 362‐ 3981
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by stev-o ili:(r(l'

How to store

and preserve

your hops,

yeast, grains,

malt extract

ano olner

brewing

ingredients
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bocr. Hcre arc guidclir.s lbr stoing
yr)ur hsredienN il !1Ju 4rllr'( goilg t0
use them lbr i)me l.ime alli,r yor ha!(l
purchascd rhcn. yaybc yon gfo$ yoor
own hops, ud rccd to stdl 4 or 5

rrDnds of llcrr. l)f pcrlx4s you onlt
risit tbc homebrew shop cvPn fe\(
DontlE, d nccd !o bu! irgrcdicDls
ir ftrr or fi\,: bPers at { linrc.

r.ikc mosl orh{'r lood iigrrdienls.
tl.rc arc so.rc basi. rulcs thal appll
to storing your br{'wir)g illlrcdicDLs.
'lhe three big enpmies ofli!rr ingredi'
cnts arc hcal. ligbl lnd oxygcn. Drr.'

irgredicnls slrould also !c kepl i!
moisture-prool bags. ll \rinr rrnlrol
thcsc factors. your ingrodinnls will bc
rcad\ $tun iL's tiDc L0 xraku thal ncxt

Grain
\Iahed larlcl should bc protixxr)d

lron moisturc and s!trcd al l'rnl}era-
trucs bctilrcn 50" aud 7tr' U ,\nl
quatrlitt ol 

'nalt,rd 
b<rrl,r'. !vh(thr)r it\

a ;0-pound sa.k ol tso-r
poud bag .rf crystal. should bc storcd
ir contaimrs thdt krcp tlr grliris dr-
liShL and drt, ,\nd llic ($rlninef slio!ld
be able ro kcep bngs o ri I onfc had a
cuslomer brirg ir an op0rcd t0 pouxd
bag or pale rnall lhat wrs rl)rtrrl liall
t'll. lle had srored il lhr six nronlhs
out in his garagc. ard whcn wc opo)cd
the ba3, il $as s$a.trring wilh rinr"
flies. 1 $abbed rhc bag and .an lhr rh.
door to a!oid coDraDioaring rh. rcsl oI
tbe g.atu nr m! sturr.

Pl.sri,: baxs r,,u fr! serl llike a

Zipl,{, or rigid llastn ?- h :J-gallon
contatuers with a scaling lid (likc a
lrash ,iar) afe iric&l ftrf li)ng-lc.ri sr,)r-
age. trnffushcd grain will slorc lbr a
ycar ir lhesc coDdilio[s. urd cfushcd
Srains lvili lc good ior two (o thr(r)
nonllN. tsiHbaHs olX.uiri usuall), (rrrie
{irn a !lasli( lining insirlr. \inr .rn
leep rour gr-nin nr thcsc or, ro bc eitra
.areiirl- lou can t'ansfer lhc grair lo
airt'ghr rrasl ra s. 'lhis is re.om-
mpnded if lon rhiDk lorr rnighr ha\c
mrcc m rour srorag. ania.

INCI] BI]I]R IS CONSIDFRF,T)

a 'iicsh" bor.ragc. kccping

!our Itre'ring ilrgfudi( ols f.csh
is importanr m making grcal

Malt syrup and dry malt extract
D{ malt c\trrcr shonld be stored

.iusl likc grdit\. As lo|g as Lhc DME is

dt and s.alcd lron 
',\)gPn, lou.an

ntry in bulk. and trsc i1 lbr up to abont
I lear This $sulrcs you kccp it asar'.
ffltrn srrlighl and trrriflrin rhc leDL

leralure betwc.n 50" and 70" l.l
Liquid Dat! sylup h cnsy to storc

as long as il is itl rh,, or'igirul cr . TIns
is an ideal container lhal keels th.
sgup satb tioo) light and orygcn. and
rbe nrall 

's 
goo(l fttr thut lwo teus

beforc ir sratq 1o d.grade Ihp manu-
tirctrc. has DorDalh also hcarcd thc
srrup lo pasrcuri2t iL bciurc shipping.
so iL is v{'kl ol br(llerir, riot(1s dnd

Icasr. llost cans halc an nxpiration
datc rhal hclps lDu k or! when il is
getling otd lhe sam(l rnrtFralure
rangc (50'to 70' t'l applics.

Liquid mdh s)rup that has becn
,)pened, or is sokl in brllt l)hslic,rr!
taincrs. has 3 much shorl.r shrlf lifc.
\\'hile burirg DralL sla up iD Uris Ibrn is

nolmalll less e\pertsi\r:. it must bc
used in less ihan ll monlhs, or the
srrup silj dcgradc or crcn gro\r mold.
IfIou harc ualr srrut) in lhis n)rnr, lhe
besls'a!ro sror. it i. in thc liidgc. llck
thc snallcst possible LUnlaincr 10 clim
iralc airspa(ic rlrd nvoid oxidrti(D.
While thc cxlremel! high srgar con-
renl inhibils yonst flcli!ily and nolding,
ovcr a llrrec- to f,'uf-u)orrth line pcri
,'d tl,c s!rup will lon, ils ln,shirss.

I scll bulk nali svrup in m,v sro.c.
lllrere !!c pour Lh.5rrup tron the
d.uh ir1(' pldslii hr.krls. W. usp
nifqcn lo push rbc slrup oor of thc
druo lo p.clent o\idatiol oi thc unll
ilsidp rhc d.uur. bur rtrr'. Lhe st.xp is
in the plasric bu.Iet it has ahotrt a

ihrcc-month sh.lf lilc b0tbrc it nccds
(o bc usod. IllDu bu!- bulk suup, slore
it in a (rxn li).arion. and rlse in less thai
six rvccks Iflou brcw on an irrcgulaf
b$is, I would defi ilely sujt,{est buling
md1 slfup ir lhc irns prfkerl and
sealcd by the manulaflt'rcr

Hops
H0ps are \.r\ rlrli.ate, and grcar

care is needed r. <t.ro thcm.,\frer
hops arc pic}.d. th. hop coDrpanics
sLorr thc hops rL u b{lo$-llrzilg tcnr

poratuc. You should do rhe same if

Heat, light and oxlgcn arc the big
enemies olhop eDnos altd pullcls. I se]]
hops thrt {rc pa'rked in {,rtgen- dnd
lightbaricr brgs thal ar. sealed
undr)r a \acuuxr. Ilops sturcd io thcsc
bags lrc ,.{,rxi itr nbout s }eu il kepl
rciijgcrared. Y.r shorld store lour
hops in your licczcr to kccp thcm iicsh
on':c opeled. l!r tr) sctrl tircm in an
airtight bag. likc a |rrozcr-strle Ziplo.,
rhar $ill effcctilc\' prc\ cnt theln from
abso.bing anl olhcr ftr,d na'o.s iD

your lieeT.r I donl think hopslhar are
frcezcr burned or halc absorbcd fla
vo.\ l-on last irnnrths l)fi(^crs rvill
make good beArl Y r txn 1e11yox. hops

havc frcc?cr-bur'n iflhcy smcll stalc.

Yeast
Yeasl is probably thc casicst ol all

inSredienls 1,, slrtrr. Sin'ply leave the

!_cast in rh. r.iiigrrator nntil a ib$
hou.s betb.c Iou usc it Virtualy a.ll

manuJaclur{s pri|lt !D cxpiralion dalc
on thPir pa.kagPs, s. jr,st
rtat.h thc datcs lo cnsurc
you are usmS !'!4st tlrDt

Other ingredients
1)ry ing.edienrs lik.

spicos, lrish noss, glp
sum atrd Burt{,r wnti)r
salrs shoDld be kept in
airtighr bags rt room
lcnperalurc. Thr,frig-
e.amr normallv has a

rclarilcl! high hunridit).
and is noL a Ko0d plafe

l.iquid ingr.di.nls
normallv arc bcs! stofcd
in a dnt drr fhre. lhp
resr of your ingrodicnls
usc thc brsic prilxiiplcs
,n,Llircd Icrf. llyinr kH)p
yorr ingfedienls liesh,
rou {ill mak. Ihr bcsr
b.o possiblc. I

Stek Bd.tcr b ns
Ba.ler Der and lrit.
Suppla i,t lArcotltc.
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By Joe and Dennis Fisher

lhin-k ofit in a gardcn. But barlc). also

likc hops. is ! gro!! plan! for sDall set
rings. A hohebrewer (an 8er a hr 0f
sarisfa.don o l of8(rsing even a fra{:
tion of his own barlc]: Barlel groFs
farr and w(ll, is highl! ornamcDtal,
and is usotrlln manyways. r\nd therei
lothirg quitri likc handirg sorncone a

h,trncbrcw hnd ()tsually ren!nrning,
''Oh, and l grew lt'P bafl,,y.'

Nlalting barl.y .ohes in iwo vari-
eties. lwo-row md six row This rcicrs
tt, the nutrrhr 0f rDws of grain on lhc
barley he{d. 11 hrs pretly significsnt
conscqucnces lbr b..r. Six-ro$ barlel

arl.y is an .a.y crop Lik. hops.

il is urdiDurily gro$! comrr
.ialu s0 il n'ay sccm slrange 1,,

lends 1o b. smalll]r-grain.d. lcss

slarchj ard |Doro ligl y cnzynaric
lhan r$o-nrw lt is rtr)mmonlt" used in
making ,\mcrican-sryl. high'adjuncr
bccrs. bccaust ir cun tNily conrerr
unnrallcd slsrt:bcs i!! su.h inH.edienls
as ixrrn and rir:c.'lwo-row tends ro bc
plump and slarchy and morc con'
ducivc 1o maknr'{ oll.moll b.ews.

ln many narts or the munt.y,
includiDg thc East Coast, six ro! bar-
ley lariclies grow best. Tho Midwesl
nrosrly gr)ws six-fow. (i,oDercial
tlvo-ror'lrodLrilion is limited 1r) the

mildcr climalos of tho l'acific
\orlhwcst .lld lle Crcat Plains.
Ili*!e!cr, nrrre rnd rnre lwiFrow ba.
ley is bFing grown around Norlh

.{merica. wirh ncw cullivars being
irtroducod to rcpluco old st tdbys like
Klages and llarring!'n-

Selecting the right barley vanety
To find s ld'sl s0urcc of sccd. loll

10 tecd anrl sced srores. fnrr ers. 1hc

Cooperatile lixtonsion. and your local

land gronl unilcrsity. (Thcsc arc 3.I

also good sources ol int(trntali'n on

succcsstully grownrg barlcy in your
region). ruso look ot r rollor local sced

compmics, b{{uusc rotrY of rcsc

have slulcd lr' (ury btrrlcy, aDd l.hese

seeds may be cspa(lally well-adaplcd
to you arca. Many gardo
growing berkrys ss oruomcntals or
cover (fops. r-hc .atslogs do not

\ln\ Jtr,n ?lr{tz Bu\ \.1 '(N\



always say whelher or n(t m oflerlng
is s melting barloy, bua you can alw&ys

e-mail wilh qu€stions or do somo

rese$ch on your om.
When we lirst got interesl€d in

glolJ!'lng our own bdley, not that long
ago. the.e werc no retail sourccs of
secd. We were also not in a barley-
grolr,ing a.rea {we livo in Maine), so
good seed was hard to ffnd. Thats ali
changcd. In the last fcw yearc potato
farmers in norihcrn Msine have Btert-
ed to grow bsrlcy in rotallon with their
polsloes. Now some orpnic fanncrs
have begun shipping b&rlcy 1o f€dco
seeds along with their seed-potato
shipnrcnts, so there! lotr of organic
ba.ley Lo be had, though all of it is one
.ultlvar, "Robusl." This is not a prob-
lem because Robust is a good borley,
well-adapted ro our climale. A 1963
r€leeso from the University of
Minnosola, this barley lF fairly tall.
fest-growing and very produ€tivc. It
has sxcellcnt cnzlm€s, making it. a
good mall 10 usc with edjuncts.

You can also tum lo seed-saviog
organizations !o fDd old s(IaiLs of ba.-
ley that you oon conservo yoDrsoll A
lol ol rhese antlque cultivo$ have wor-
thy treits that have been hed oul of
the new hybri.b. These o.ganizrilons

Getting the ground ready
only you car know ho\a nruch of

you! gardeD you wanl lo lurn over lo
borley. we always favor steting small
with any now project. But you rhould
at l€asi grow enough lo make lt worth
your while, so shoot to. at least r 10 by
1 0 foot bed or the equivalenl in square
feet, which may yield you 5 to 15

pounils of gtain. Ihis wil give you
plenty of Sraln to expcriment with.

Barley likes a ve.y {ine s6€dbed,

loomy soil and plcnty of sur iSht. Il
does .ot llkc &idic soil, lhst is, soil
\r,ith a vory low pH. If you have doDbts.
gct your soil protesslonally aosaed. It
should be (,.0 or highcr. ff nol, omend
th€ site with lime. Idcslly, lhi$ should

bc done the tatl b€lore you plant. At the
srme timo you cm throw down some

compost or well'rotlcd manurc.
Barley will do woll in poor soils bui

nceds phosphorus and potossium.
Addi.g.ock phosphdc end Srcensmd
will help improve th{i8s nut ients in the
soil bul they don t wo.k very lasl. Too

much nitrogon in lhc soil will produce

excessive protcin in the seed and malt-
ing qualities will bo poor This is only
rerlly going to be a problem for people

who Be a lor ofchemical fertillzors.
As soon as yo .an got on ltre

much you will nccd by pacing ofr the
srea And doing thc math. Measure
your own pac€ sod nultlply by rhc
length limes thc width ot your plot t0
get squorc lbohgo, and divide by 100.

For lurgor plols, use 3 pounds por
1,000 squa.e feca.

'l hc simplcst way to planl grain ls
jusi to sculer il on the ground. G€t a

big coflce cm, ffll lt with grain, rnd
just walk along. pitching the grain
aheed ofyou, usjng a twist of your lin-
gers so the grain spreads h o nic€ prl-
t6m. You are aimin8 for about one ker-
n€l per inch. 'l.}'i8 is called broadcast-
hg and it's d ch€ap, eflicienl method.
We still plant this way somctimes- It s

especially fu ro gct a half doz€n peo-
pl€ ranged across a lield evcry ten lest
or so. all with *rcir bass ('r grain, each
trying to ourpi|ch the othcrs. We also
use a brusdcasl scoder, whidr has r
hand crAnk aDdthrows seed in a twen-

Afl.e. s6eding, tli a good idea 1rl

fske in the grain, to gel belle. soil con-
ract md cover a{ lc&sl some of the secd

so the birds won t nnd it.

W€€ds
Weeds &e the bane of sny grair

crop. lt\ dimcult to slop wccds from

usually offer only €nough seed to get
you stuted. You may havc to glow out
lhe seed fo. a few yeds t{J get enough
fo. a tult-blown crop.

If you live in a mild climat€. you

muld try fall plantirg somo of the t.s-
ditional falt vdiclies, which are $ral-
!y callcd "spring barley" slnc€ it's har-
vestcd the folk'wing sprinS. We've
never done lhis, since no barley will
snrvivo the wirter her€. You should
aim lbr the pl&nts to mako no more
thm u few Inchos of growth before
they sbut down for the winler

As a last resort, the whole barloy
you find iD bins Bl lhe heallh-food slorc
will 

'{erminat6. 
Just sow ir thickly to

allow for low gorminalion rates.

ground in th€ spring. tbrk up dxi bar-
ley plot and get the soil p.epared. Now

You are .eady for planling.

Planting th€ aoeds
Plmting should be done as sootr as

.ho gound can be worked in the
spring, about the same time you plant

YourPeas. tuomd here thatmeans the
ond of April, fo. a lAtc JDly harvesl.
This means that the whole growing
{iy{rlc takes place i! tllo relatilely cool
spring and cady sumne., whlch is
what barley lltes.

Barley i8 sown at a rale of601o 90
pounds pe. acle, which transletes into
about a half-pound h 3/a pou.d per 10
x 10 foot plin. You cAn calculato how

conpeling wilh groin piarls, especially
when thc grain has been broadcasr.
When rhc plmrs gct la4e c ough you
(an pull them out by lhe roots, but by
then tlrc denage is donc. Wccds sleol
water, nut.ienrs and space, t'nd aro a
nuisance at hdvcsl time- I hcy not only
offect thc prcsenL c.op, but they will
spread secds th.oogh the ncxt one.

On a comcrcirl scale, which is
usually thc or y wuy glain ls grown.
weeds &rc stoppcd with horbicides.
Orgdi(: farmers usc name weeders
and dop rotatiors and aggressivo
.ovor cropping 1o kill weeds. lber€ arc
also speciolized nechanical cultivators
lhat will work on gfoiu crops. Ncedless
l0 say, you probobly cani or woni
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wanl to us€ any ol lhese optioDs.
I.uokily, barlcy is & prelty good com-
patltor itselt and given hall a chamo
will outgow most we6ds.

llrad Huntor, a homebrewor from
Appleton, Main€, has l|ied a few ditfe.-
cnt strategics on his ralsed barley beds
lo thwarl \roods. Thc lirst yoar he ssys
ho sowed "wi1h a heovt hand. I used a
hoadcast stalegy, hoping the s[gres'
sivc barley groMh and fiick sowing
would chok€ out wecds. This work€d
pretty w€ll, but I still had sonrc weed
ptobloms a'rd it was difiicult to hoe o.
hand-weed b€cause of the density."

The folowing year he lried ,gow
ing lou dillerent varicties in slreighl
double rows, spaced rix irrchcs apar1.

hand-seeding thc i.divldual vs.ieties
i.lhs rows. "Becausc ofth6 row design
and spacing, lhis limc I was able to
weed very etrcciively by hand und wilh
a hoc,' he soys. 'I kcpt the whole plot
virrually we€d-lr€e oll season." Brad
also foudd that the oop was less likely
to _l)d8e" (fall over) when pla.tcd the

If we kncw we were going to grow
barlcy on a ploi in a yoar's time, we
would throw down lime. grccnsand
and rock phosphalc, and Srow (wo

heuvy buckwheat cover cfops to
smother w€eds, lilling the llrst one

undor at flowering tme and then
plBnting thc second on the residues.
You will g€1 far fewer weeds this way,
ud the buckwheat will take up ruhi-
eors ftom tho .ock powders 3nd hold
them for your grain crop. Your barley
crop the folloi!'ing sunmer should sur-

P€ats and diseases
We've ncvor had much troulle

with diseases or insect pests 
'n 

our
barley crops. Ther€ are maybc a ha.lf-

dozen important barley disef,ses, thc
worst of wlnoh is smut. Itotale your
crops frequsntly, feed your soil and
wetch the pH. and you should hsve few
probierns. Ifyou suspect your barley is

diseased. 6n1act thc local ag oxt€nsion

On the other hand, birds msy ddve
you nuts. In our areo tho reiniroduced
wild turke-ys love gl&in End somclimes
comc forly st.ong. poults. hens and

toms as big as armchairs. They can put
away a lot of $ain jn a shor( limc. and
theyrc relentless. Yelli.g and woviltg
you. armr works preny wcll - so does

a dog rhat hates lurkeys.

lrrigation
'lhe varicry we moinly groq

Robust. stands up wellto d.ought. This
is generaliy truc of six-rcw t]?es. Y r

shouldn t have 1.r watcr the plants ai
sll, unloss you are havirg a very &y
sprinS. Wilh two-row types. thcy lend
to apprcciate morc watcr and may
need irrigation as the h€sds emerge. to
help tho kernels plump oul. ahis is why
most (wo-row bday is grom jn irri-
gated pl&mati(trrs. \,Vale! is important
becausc barloy grown during o dry
season will havc hiSher-lhan'normal

Harvesl
Alou( nin€ty doys aftor planring,

your barley will bc ready to harvest.
Thc st.aw will be brltlte and gold€n in
col{'r A pcclcd kerncl should be a lilde
dillioull to denl with o fingernail.lfyou
waitcd a lirtle longer than this, lhere s

'lhe besl hol lo cut grain on a very
small scale is a siclle -nor lhc kind of
heavy bush sickle you can still find in
somc hardwue slorcs. but an old-fdb-
ioncd grain sickle. 'lhese havc a nar-
row, wictcd-looking bl8de likc a berl

'Dctsl 
ribbon. If you lind on€ of theso,

buy il, no Inatler what ltre condition.
Wc havo Also heard of pooplc using
Jopanese hond sicklos and lturcpean-
style scythcs to cut ,(raiD. As a lasl
rcsort, a pair of garden shcsrs will
work. bul wont be much fuD.

As you cu( thc graiD, lay it in buo-
dlcs all going the srme way. and th6n
lio these into shearhs. Whcn you hovc
aboul eight or (en ol these. stand them
up inio small piles (slled stooks. with
rnost sianding up and a cr)uple laid
3rrross tho top. Lcavc these our in rle
sun and wind for one or lwo wecls to
thoroughly ripen and dry.

Threshing
Th.oshing is belilina thc grains olT

the sraw with somc kind ol 1oo1. It
works berkr wilh some barlcy va.i-
ctics than with olh€rs, and the riper
lhe grair. rhe easicr it threshcs.
'liaditionally a na was uscd, and you

can casilymake your own floil by ilsing
lwo 1lla inch diameter sli(iks, s long
onc (4 f€et) for l}c handlo and s short
ono (2 feet, for the fllil.

DriI a hole tbrough each slick near
onc €nd- Tic lhem togctherwith a loop

of stron8, new booi lace. We use a big
picce of hoarT army canvr$ for our
th.eshing noor Wc spread tt on the
ground,lay a sbeathin ihe middle, and
flail away.

Mos( pcople jusr beat the grain
idth an ove.head smash. A more ele-
ganl method is to hold the hondle wirh
widespread hands and spin the llail
scr:tion lilo a plopolle., imp3cting thc

Sreln nx,re lighlly with oaoh slroko.
You can also use s pl&stic boscball bal
us a flail. Ivc also heard of people
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using A clcan garbase {,an as a thresh'
jng nrchinc. Ecat the shcath ove. lhe
cdgc r'f th6 can so the hcads como

h)se and lall into lhe t:an. Ilrad Hulcr
uses o b.oom hd.ndlo dd ! shcet of
phsft: 1l' do rhc job, and lbllows up
wilh lllnnowinf; Lo 8ct rid of thc chsft.
Jusl pick I windy day (or use r fan),

snd pour rhe grain back and tbrtll
betlvccn 1w{, pans unlll thc unwunlcd
awns, husks and bits of slraw havc

crain ceD be slored in any cool, d.y
place, free ,mm rcdcnts. A Srtin bag

makes good storoge bul r&ts or squir_

rols will moke short work ofit.

Malting
Homc-grown barley is ver! cosY ii'

lillt, espeoia.ll!' on a small scale. Onc

method wc've usrd su(esslully is lo
soak a fc\4 pounds of graiD in cool

waler oler.ight. Reforc you soak lhs
g.ain, clean it alld wcigh il. You llneod
to kno* thi$ weight lalot

After you'vc soaked the ba.l€Y,

d.ain lt into a large stcel rrlander and
koop it cov{xed wilh a damp cloth l.r}

keep it lrom drying out. Ideally, yotl

should germinalc your grain in a dek
room at sbour 50' F. sdr the gr&h trl
lcasl s few times a day. Ifyuu don t do

this, h€at and carbon dioxide will build
up and sullocale lhe srain.

Expecl whit6 roollcts to fo.n lrom
nrc bhmt cnd of thc g.tin on tho sec_

ond or third dry. Ih. acrospire, or
shoot, odn bc seen giowing bcnesth tho

skin of lhe grain. (If you can l see ihc
acrosplre, sinply slicc open a fcw bar.
lcy grains t(, see how germiDation is

procecding.l As the uorospire grows,

srarchcs in rhe grain ondospefln
becomo nodilied by enztDcs for use {s
food by the barlcy plaot.

Whor thc scrospi.e is as long as

tho grain, il is firlly rnodifiod. Now ils
ti rc lo slop ihc acrospirc growth by

1x)uchiDg" the gxai . n) do this,lrans_
ler th€ grah to a largc bowl and keep

il covcrcd wilh a lid for a few days.

This slr,ps acrospire growlh by limiting
ils sc(s6s to oxygor Be sure toturnthc
gerninating g.atts on.e a day, olhc.-
wise thc hcsl and carbon dioxido will
kill fto barley. Whcn the grains havc

slopped growing, kiln lhem.

Kilning
Snrall rmounts offinishcd mah can

bc kilncd (or dried) in an ovcn nt rlrc
lowcst setting, in a lbod dohyd.aror, or
h o spe(iauy construcled "t'&st. r/Io

Iearn hot' to build lrour oun oast.

!:heck out the plans in our book, "lhe
Homehreucr's Gdrdan.' rublishe.l in
I 99,t 6y Sloreg ,oo]rs.) ov.ns are con-

venioDl, but oflsn la.k tho knrd ofexarit
rcmperalLr.e control necdcd lo p.odu.o
tr high-quRlity pole orall. Still, an olcn
works pcrfeclly woll lbr a snaU

amounl of mall. A lbw pounds of malt
will dry thoroughly ir an oven in 12 ro

24 hours. (The lime it rakcs to dry a

bakh of nrslt dop€nds orr how wet thc
malt is, and how murt grarn You arc
malting.) Lorvc ihe ovcn door open 3

bit kr slk,w ail to circulole. You know
thc maltisdry when it wciShstho samc

as it did betore you startcd stocping it.
(For nnte lpe.ijc instructtuns on n.llt'
i g, see "Makc Your Oun Malt' on

pnge 32.)

Roasling
Ktlned mall r:an b€ roaslcd h o

rcguhr oven to producc vurious spc'
cially malts fsce sidebar at right).
Kilned mall can also be usod in a palo,

r|roasred sra|e, bur don't cxpccl the

same rcsults thal you'd gel lrom a

{ommorcial palc malr. You ll nced to

cxpcrimenl10 flnd thc corrccl mrslntg
trmperahrros and procedures that
work bost wilh your oM malt.

Home ade mala should be r0asled
in a jelly roll pan, in a layer no moro
t}an :t4'inch thi0k. srir thc mall oftorr

to prevent burni.8. llomcmade malrs

s[ould be k€ptin a serlcd, airlisht con-

tsiner for a Iew doys betore brcwing, lo
lot thc gruin mellow and prcvent
polenlid or-flavors. Oncc ilt ready,

ll.e up ihc brewpol llnd whip up your
flrst batch ofMy Malt Ale! I

Joc and Dennis ltishcr dre thc
dutho.s o! 't he Homebrcuer's
Gatden." "Rteuing Mdde Easlt' an.l
"ercat Reer Jron Kits" (aU pubnshed

blt 5tor"4 Books). lhci. most rccenl
drticles for RYO include 'Rcvond Hops:

llreving uith llcrbs a d Spices
(Sunmet 2(n1) and "Ctou YoM oun
Hops Apil2ool).

a-99AD-UALI!-98AU
Will Bonsall ol Khadigar Fam an

Induslry, Maine, grows barley for his own
use and also cons€rves 62 vai€iies lor
the S€ed Saveb Exchange and his own
Scatte66€d Prcject. His m€thorl of grcw-
ing make6 a lol of s€nse tor small
acreages. Will grows barlsy in 40 x 40
plots. He lays out th€ rows with string,
aboui six inchss apa.t, and does ihe
planting with a Planst Jr push seedsr,
about one s€ed per inch in the lows-

H6 cultivat€s between lhe rows with
a hand hoe, and when the glain is a lew
Inches rall he mulches lhe b€d wilh
ground up leaves. Thsse ale storcd dry
ths y€& b€fore in bags. The mulching
prcvonts w€eds and wate.loss. The grain

has no probt€ms sending 
'rp 

lill€rc
(sboots) thrcugh the mulch. Will mini-
mizes w€eds by rigorous cov€r cropping
and nsver l€tting any woeds go lo seed.

We v6 used a Planet Jr. to grcw srain
and the melhod wo s well, ll's a loi
slower than broadcasting, but the bids
can't getto the s€€d (il s buried)and i all

comes up. Germinaiion is very consis-
tenl, because you get the ksrn€ls down
into lhe moist earth. The cheaPsr
Earthway s€eder might also work, but
non6 of the slandard *ed plat€s I've
tied are suiiable for ban€y. You would
have to try moditing a plate (the spinach
plate looks pretty promising) or €lse g6t
the company to make you a badoy plale.

Toast€.| malt Boasl dry kllned malt at
350" F for 10-15 minutes untilgoldsn and

Munich mslt Roast dry kilned man at
350' F 1or 20-25 minules.

Crystalmalt Slart with gr€en" unkilnsd
malt that is still w€t. Kiln it at th6 low€st
setting unlij almost dry, FIaise the ov€n
lsmp6raturs to 200' F and mast for 1

hour Faiss the t€mp€rature to 350" F and
roasl 1.5 to 2 hours until the malt is dry
and golden-brown in color

Menns: Roast dry kilned malt at 220' F

Boasled bsrley: Start with dry unmalt€d
ba ey. Roast it ai400" F about t hour and

Black pat€nt halt Boast dry kilned
malr, spGad in alhin layer, at350'Ffor l
holr and 20 minutes. Stir often. Exp€cl

BiL$ Y0Li Om Mny runo 2002
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I began |(mcbru\r'ing in 1992 rvith
n'all cxiracl and a plasLic bucket lhr d
h.menter. I \icnt throngh thc lyp'cal
progl.ssion ol rnaDy homcbre\!$sl
sLcepirtg grflins ro add to nry exlract,
mashi,rg all-graiD ba!h{,s rnd ovcn
grosing mv ,)wn hops. Bu! hrewirg is
nol just a hobbl f,)r nni - it is a pas-
sion. I atr' dso a born do-iL-l0ursllter
I could nor rrsr uotll I had .olered drc
brdlnrB pro(:.ss iiom lh{r grouDd up. I

Jusl hrd tl, niakc m! otrn milt.
(iro$ing barlc! is oblionsly lbe

lirst sr.p tu making rxrlt. I harc planr-
cd- wced.d. cultilal.d, irrigrred and
ha^.srcd 6nl nun cr ofcr.ts tin(lud
irg borlct) on thc lanu. l m r. one
r,,uld rDrlc soNiceahits nrlit lron
praclirauy rnt borlcy, b t rhen, anl
sr\eral rarioties lhal uc particularlv
suilcd ro nrdking qualit.! malt. Sonrc of
rhe nore pronilcn! lari.ries include
Klag.s- lixrcl, l|)bust, HarriD$on and
sraDder I tilnk. mI nult lrDu flobust
tixjo\L badct gro$n by liicnds who
ftr hcro in Nofrh r)akoLa.

I usuallt nake nrlt in lirur-pound
barch{,s becrusc lhais hoq murt,{ralr
lits on my two hiF rJtrsliDg pans and
rhen nIs all thc rrals in Dr! food dchI-
dralor \llcr LoDsidcrible +rudt aDd
cxp.rim.nkti,rr, \rhat follows is m!
l(^!-t(ch bul su..esslLrl approach lbr
making mulL al homo.

Steeping the Barley
slarr b! slccping barlf! il (iool

lao' |). hard (u rl l.usl nor sofiened)
walef lbr cighl hours, prtlurablt witb
{n trrluarium Acfalor or Lrickle ol
Naler running nr drc buck.t to.eplen
ish oxlg.r ((Jne traditional 

'nethod 
of

stcrDiDg blrlc! q.s 1. pul the Arah ili
brg aDd nang it by rl

ropc iD a cold-runDin,{ strcan.l l)rain
olT llc wotcr and lcr lhe grrir rosr in
ihc hr'cker ftr (lighthours 

'n 
a (ool(50'

51{cp th. Darlet agaiu lor cighl
nrorc ho!$, thetr drain oll lhe wtrtcr
.nd .heck lhe uoislur. conten.. AfF.
slccping. the barle! should bc abouL
4i'r, trrcistu.c 123 ounir:s,'ftlcl barlcr
Ior.r.h srrl1nrg pound ofdryl.

Spr0rd lh(, grain about rA-lrch
decp olor a sinfle hlcr .rl paper l,'w-
€ls on slrullorv roasiing pans or cooki.l
slccrs. l'la(e rhe pans inside bhck
plasrc trash bags sith tho cnd li'lded
under tho pan to hold i (,istuc

Germinating the Barley
'NlodificalioD" is thf terD malr-

stcrs n.c lo dcscribc tho p.o.ess ol
baflcy gcrminating rDd r.lcasing
euydres rhal ircgin lo breal do$n rhc
hard inrariir endospcrm inm slar(lr
nk,leculcs. \\all-modified bsrlcv qilh
good en/tmatie powcr js our goul.

on.e the sLreped grain 
's 

sprPad
o! the pans and tucked iu bogs, ld iL

bcl{h (r, sproul in n 45! Ir 10 50" li
placc Ihe grdin will bc genaratitrg
sonrc hcat as n .orres 10 lilc and
respires rr d nuch highar rrlc than
wh(n ir w.s dr) dod dorlnani. Ihis is
why il should be kepl (rx,l. Thc luyer ol
grsiD should bo approximaFly 55" F.

'lhe sho,'t (tr .r.cfospirc will gn'w
uuder lhc husk starting lrom the rooG
end ,)f crch grain lwhcre lhe motlcts
will begin 10 emergc and grow). lhc
shoDl is rhc part ol Lhe sproul that will
beitrrDc thc rborc-groDnd pnt1 of thc

You may not bc ablc 1o scc rhe
sh(!)l grcwing und.. thr husk unlcss
you take a kcrncl and cut it open with
a razor-sharp blade. I do this once or
lwnie daily lo check how thc spmudng
proccss is (:on'ing dlung. l he sproutiu,{
knolliDg) pro.css will usuollt rnkc 3-5
dtrys a.tor thc stccped brrlc]' is sprcad
on the prns. This h a v.ry imporlrnt

During rho time []re barley is
sproulitrf it is impo.lant 10 stir rhc
grain rwicc daily fi)f afrerion (ro dctef
nn)ld) rnd to loosen langled rootlcls 11

is also impo.trnt to moislen lh(i grain
as nceded h) kecp thc roots tcndcr r d
g'rrnl'ution procecdinS.

I ususlly do tho moisLcniDg with a

hand-operaled spray bortle filhd with
.ool lap waler ltnnembcr that \re
wonl moist grain, n01 soggy grain. I)')
nr'l kcep the gcrmjnating grain so *et
tlar nold devdops. Tho idcr is to

Stcepin! harlcA in u:dtet (,ith a.ntion

,51?(pcd barlea b(!!iuha t. sprorl

Stir ituk to kpcp it loos! und aprdtpd

lnllq aa'1filt,nnlt r!th hu:k t)' rli

@ u.,. , -,," *,,,,, ',,,.



by Jon Stika

replaco water lost 10 evaporntion and
waler fonsumed by thc growing secd,

nol to increase Lhc moistLrro conlent
over thr) irilial posl-steep level.

Modili{:afir is complote when the

shoot is betweetr .rA md lhe lull length

of lhc kcmcl of grriD. By tho timc you

sec tho lirsr white shoot lips poking out
ot lbe end - tlc cnd opposire thnl
wherc lhc roodetc h{ve alrcady gtown
10 cor$idcrablc length - nost of tho
rcnainins kcrnds will bc fully modi-
Iicd. Bl this srage, there will probably
bc n'ur 0r frvc roo crs.

I l6sl fi,r adoquale modilication by
bidng a few kc 

'els 
10 sco il thcy arc

crumbly hside. tioin lhe bose of thc
kcrncl whcrc ftc roots appoar, all lhe
way b rhe oppositc rip. To do this, pxt
a ke[ul bctwaon vour inr:isor lcolh
and bit. d wn, starting n( the.oor end
and w.rking your way lo thc tip. lhe
Dodiiicd porton of the lerrcl will givc

war" and bc dumbly An uDmodilied
pan ofthc k€rnol wiU stil be ha.d a.d

Drying the Barloy
Drying shps rhe sprouring proccss

a( tho critical point when lhc
ondospern' has bcen conve ed lo
starch and thc enlymcs lcccssary lbr
conlcNiru slarch 10 su,{or (maltoscl
hae b(u produced.

Iniiial dryirg must bc done wirh
care. If you dry tho mall oL 1oo high a
l{:mpcrrlure you will dca(livate fi€
enzymFs (and lhcrcforc lhc starch
wont conlert ii) susar durnrg nash-
ing). Dor)'tdrytho moist, m311ed b$lcy
ar a terrperaturc no irighor than 125'
F undl it has dfied down lo l0% mois-
lue or loss. -\t loss than l{)% moislurc.
rhe enrlmes nrc prosorved be(rusc
thcrc js nor x)ugh waror ibr th'rm lo
be cornpromisod. llcmetrrbe., we weDt
lhe e zymes htnct lbr us.ln the nash

Wilh ihis in nrind, dry lou mali nt
a tempcralure of 100" I t0 125" F h a
food dolrrdraror. or in pilk)wcases licd
shut hnd ru in a clothos dryer My
dr:yor scr on _delicare" runs at a-bout
125" F. Dry o malt unlil il contoiDs

1001, moisturc. You can tell thc mois'
turc contenl is 10 porceDt whcn tt'e
malt weighs about 17.5 ounccs fo.
ev€ry pound olbrlcy you sta sd with.

If you plAn on nrsking m.it nore
ftan.iusr a fmc or two, I sl.ongly sug-
gesl inlesnrya in a lalge rood d€hydrs-
tor with a remperatu.c confol, In an
c ly attempr at drynrg mall, I had a
pillow case dcvelop a hole in o scam
and had 1(, disasscmblc the dolhes
&ycr to cloan up the rcsulring mossl

Alter l0% moisture is reoched.
continue thc drying process ar 140' lr
10 160" F undl the mah is al or below
6"1, moisturc. This wlll be a lilLle less
than 17 ounoos for each poDnd ot bar-
lcy you sta.ted wilh. Thc enttc drying
pruccss will lakc sjx 10 cight hours in a
food dehydrelor or scvcral cy(lcs in a

Kilning the Malt
Kilning your driod malt develops

thc linal characte. snd llavor beforo
you use il to make bcor Kiln youf mall.
at 170" li |{r 190' F lor lbu hours fo.
basic pale malt. I ususlly do ahis by
spreading tho malt on roasting pans or
cookie she6t$ and putting then in the

lf your ovcr runs a
lilrle 1oo hot cven on lhe wafm" se1-

tin8, you rrsy have to prop the oven

door open slighry with a woode.
spoon 10 prcvont ov€rhealing. Ar oven
thcrmometer cm be placed on ihe pao

of malt to monito. the remperature.
After kilning, allow the mslt 1o

cool, lhen shoke il or a sicve thet wi)l
rclain the mdr a.nd ellow thc dried
rootlcts to tall th.ough. [Thc dried
fix)l.lels lend lo clog tho .ar.ow open-
ing of my nall mill und catr also give

lhe resulting beer a fuflky lasro.) Storc
Llre finish0d mall in a cool d.y plar€
until you are ready 1o crush it tbr your
tusl batch of homebrcwed bcor made
witi bomcmode maltll

,lm Slika is an agronomist and soil
qualitg iwtructof uih thc Natufal
Resources Consertdtlon Seraite, setu-
ing beste.n North Dakot.t fron
Dickinson. I his is his i.st RyO a.ticle.

Rdu maft in the.food dehldratd.
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ik() tinkerers endlessly attempting to build a

b{rttcr mousetrap, homebrewcrs are on a bound-

lcss quest to brcw better beer. Not just to br(!w

better beor, mind you, but to brew thitt beer
quicker, easier and cheapur. Borrowing a pagc from the

Olympics, whose offrcial motto exhorts athletcs'efforts t{)

achi(!ve "Citius, Altius, Fortius" fswifter, higher, stt onger),

I am proposing a now motto that homcbrowers can adopt
as their own: "ltapidius, Facilius, l;rugalius."

This a.ticle is designcd to provide
lips end ideas and to suggest gadgcls
and mcdods !o help breacrs save lime

- and s liltle b't of money. Thes€ goels

can t elways bo accomplished simulta-
neouslyr you oflon have to find a happt
medium. Sometimos it lakcs tim€ and
effort to sale moncy and Bometimes ii
ta-kes money 10 save time and elTorl,
Each indilidual b.ewer has b decide
which ofthese tokcs a highe. priofiay.

In my cxperience, homobrewers
tend to be a thrllty lot- Somc may be
this wey out of liscal Decessity, but an
equal number scem to enloy the shccr
joy of frusalily. Who hasn'l experi
enced the -thdll of the hutrl" when
browsing for uscful brewinS items at
garage ssl€s or thrift shops?

LlkoMse, homcb.ewers icnd to bc
an inventile lol. I know many brewers
who have bsrnne clcctricisns,
welders, mechanical engi
mioobiologisls in lheir uncoasing
quest for better beer- An un(old num-
ber of orstwhilo gsra8cs and baso-
m€nrs have been (0nverred b work-
shops and laboratories in lhb same
pursuil. Numerous Rube Coldbergien
contraptions hav€ been cobblcd
togethcr to conve.t ihat last bil of
starch and er:tract thaa lasr bit ofnal-
toso, to decreaso log tim€s, to heai the
worl up fasl and cool it down faste.

The commonsetrsicd approach
seems to be to lollow tho twical
sequonliol sleps required to brew u

beer, so let s siart at rhe boginnitrg.

Sanitize, Sanitize, Sanitize
Thore is no single etforl in brewnr,{

good bc6r that is more inporlunl than

propc. cleaning a.d saniiizing of your
brewing equipment. Anything that
comes in contact with yonr beer must
bc frcc of contsnrinants, both seen a.tld

unsoon. The "s6on" cooiaminants
{dust, diri. goaso. organir: mauer) arc
.€movcd by clcDrring thc cquipmcnt;
thc "unseen' or baclcriol cont&mi-
nants nust b€ kilcd ordLrring sanitiz-
ing proccdues. lhese a.c two sepu'
ratc &clivili€si cleaning usually
r€quiros thc applicstion ol s lnile
cleansing agcnt and a lot of elbow
geasc. Sanitizing is usually accom-
plished with a simplc sosk in waier
and lhc anli-buderial agcnt of your

Hints and Tips:
. A lo1 ot lh6 pre'brewing cleaning

effo.r (sn be mlnimized or Degaled by
good hot waler rinses and sanitizing
soaks immedistcly following the use of
each piece of equrpmenl. Afler lha
equipment is dry, cover it€ms iD la.rgc
plaslio garbas€ bags and sea.l thcm
complclcly. lhis wil keep Dx,st, if not
all, r'lslblo @ntominants away f.om
your cquipmcnt - but this wlllnot frcc
you fron follo\nng smitizing p.oce-
dures b€fore browing you. nexl batch.

. Wift rcgsrds to sanil'zing, thc
two mosl importanr dala poinis are
dilutlon rates ond conlad times.
Dilution ra.es (rr3nge depcding on
which sanitizer 

's 
boing used snd con.

1acl 1im€s vary 8fcaUy. There arc a
nunber of eiTeclivc sanirizcrs on tho
markct: always read dire.tions for
proper use. lfsavlng timo is your goul,

I'd go wtth a 'no-rinsc" slnilirer llke
One'Stcp.

.llaving a shorl lengih 14 to 5lcct)
of old grden hose hooked up 10 my
ulilily sirk fatrcct is a rcol plus. You

might even want b arhr:h a ihreadod
femalc end t{r rhe hose and add a lawr
and gorden i!?o spray gun 10 cont.ol
watsr flow and pressure.

. If you dont alrcdy owtr s jct'
sprsy bottle washer or csrbor wllsher,
I highly recomnrond 8euin8 one. lhoso
gizmos are sulomalically activatcd
when a botll€ presscs dolvn otrlo the
unit. s€ndi.g ahigh-pow(rr€d stream of
water blastirf sgainst th€ glass. I you
want to maximizo your rinsiry er{}rrs
and minimizc the limc it hkes you to
do this, gel one now!

Just Buy lt
Iteforo you oan brew s beer, you

ne€d to get t}le iog.cdients needed 1o

brew lhe beer while this may sound
obvious, you'd bc supr'scd how nany
browcrs hav€ lad tomakc sccond lrips
10 thc store to grab thot lousy two-
dollar ilcm thcy foryot tr) pnrk up.

Another con'mon mlstAke madc
mong new brewers is thc unlhin-king
use ofold and outdated product. Wc all
know lhat liquid yeast h&s a limitcd
shell life, but $o do hops. grahs ord
even malt exlracls. Thesc are all
organic materiols ffd they are all sub-
jec! to evenlual decomposition. If you

don'l bre.w oftcn. orily buy whal you

need At ihe timc. If ii's mor. economi-
cal to buy itr bulk. be sure whatevor il
is you buy is prop€rly storcd (see "Shev
LiIe" on page 26).

Hints and Tips:
. llefore trudging ofl lr, your locAl

homcbrew supply shop or browsing
your f&vorile homebre* supply Wcb
site, rx)nsider taking invenlory of whal
you have and writing down those
things you ne€d. Don tjust focus on thc
prim8ry consumabte ingrcdicnts - lhc
sanitlzor, acidifior, clariner, nutrient,
pdmtug suSar o. bottle caps may not
bc listcd in the rccipe. but rhey may hc
just as importarl lo the finisbed p.od-
uct. Crcale an oll'inclusivA checklisl
and makc copies of it for routine usc.

. Civc your b.or a fighting charoo
al grsatness. If your exlred is belond
its frcshness drle, dump ii! lf your
grahlooks, smells or rasres moldy. toss

l\liJ runP rrr)z BiL! YlLF OsN
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irl lf \o('r Iops ap I'nNvn, willrd o.
smell likc rfiecse, gei rid of cml Whor
il 'uhcs ro ingrcdicDLs. brcwirtg g,!trj
bccr is litlle diffcrert than preparing
good !xi!]s - freshn.ss couts. r\ lrad
badr ,)lbeer, brcwcd liorn old nrl{l(ldi
ents. is thc biggcst possible w$to ol

For extract brewers
Bccr kils whirlh in.ltrd. a crn ol

prchoprd cxna.l rnd a packel oI
dr'ed t.asr - ofibr a grcar \!at ro nras-

tcr basic bfcwing tccl'niques. Il{1on.e
you'rc (lrtrrftrrtablc with you skills.
experiment with some De{ ing.{idicnG-
Start wilh rle pal($t unlotpcd mall
cxlract trvtril.ble. Whatever coior aDd
grair navor is rcquircd b) thc bur
s\1c can be dcriYed h,rn spefiah,r
grniN su.I as (ryst l mah. chocolaic
tlall and masred b{rlcy.

Hints and Tips:
r (.ons er using dry mall cxrracr

(l)Illlj ins1.'ad ol liquid Dalt cxlnrx
(LMEl. Uolikc LIrll. l)Nlli( an usrrAlly be

puchased b!'' ihe p.nnd and in rn!
quanlitl_ ind i! has a lmger shclllift.

. Your bccr's liop (l'ara,xer - bit-
temess, nrv,tr and aroma can bc

li'{htly .onlroucd b} thc usc ol appro

!riatc hop lariclics lnd qudrtirics
added irL slages lo l|{r brew ltid von
know tlAt theF arc thrcc dillbrcnt
tlavs m inoeasc or dorreasc hop bit
rcfoess ir) ]_our he..? 'l\ nsing a

Srealer itr l$ser qnanlity oflhc sPcci-

llcd hop varloty callcd fbr in u rccipe,
s{itch 10 a dilfT{rrl hop \ariel} with a

lngher or hwcr alpha acid .ontPnl. or
simply adjusr Lhc lining ol the hop

additiDns t0 rhe worl,
. Il !ou sre nol ptrticularly knowl'

edgeablc on rhe subjcct oI bccr stylcs
or nccd solnc hclp i rccipe forurula-
tiott. (o sidu buyilg onc of the nrripe
litrnulahr softwaro programs rogllar-
ly ad{rtiscd ir honrcbrfwing publica_

tioas 6!c BYO, Mu^:LAptil 2t)02).

]hese pn)gram olcr a quick waY 1o

.xpand Jour skills and gct comlbrlablc
sith rft ipc formulaliou.

Just Brew lt
So now ir's brc$ da1_... yonl cquip'

montis clcaD and s{tnilizcd. rour irrgre'

@ sr,1 .ruu,, ruu, Ln,, vu"oo"'



dienls aro at hand. Whatt thc bcst
coursc r'f a(tirrt? ltegardless of
whelher yon ar. an cxftact or an olf
$dn brcwcr. you need to get sotrrc
waler boiling on c doublc. llxtra.t-
or y brewers nred littlc morc than a
good rolling boilin thcir brc$po1, while
orrract and spn:i&lly Srain browors
need a prc-lxril slcoping icmpcraturo ol
about 150' Ij for ihcir specialll gmin.
All-grah brcwcrs should be working
rowafds strikc tenDe.ature.

Hints lor exlract brewers:
. r\lwnys usc Ihe la.gest-lohrmo

brewpot availabl6. preibrably oro
made of stainlcss stcel or {{rhip-frec)
enmel coaled llnrtul. I}e goal hera is
lo boil as nL,(h of vonr won as possi-
ble. IruU 60-minut boils arc rsxD-
mcndcd lo oouso prdipitali,n of the
proleiE ud .esins in the wort (callcd
"hol brcak') as w.ll as to norc tuly
dissolrc thc hop alpha acids (i,rllcd
''isomcrizrli(D") lh{L b'1te. your bccr

. Savc tim. by srecping all otyour
specialtX $ains ir a scparate, snaller
pol whilc tllc brcwpor is brought to a

full-oul boil- And rarb* rhan stcepirg
tour special,y Srain in a grain btrg.
consider slccpillg tho grai k'osely in A

po!. This Dlli)ws voD to stir thc $ai|.
wltich in..cascs watcr grah conturl
thal both haslo|ls ord ma,(imizcs thc
sleeping and cxrfectio. process. Loosc

arain stceping roquircs fie usc of a

large coldrdcr or nxisb strrincr ln
Drder lo skair! thc specialty $ain
:juice ' oII inlo lhc breqpot.

. lixlract and spc.ialtl grein brew.
crs not quilc rcu{iy I'r lrt 3u-grair)
brewing n'ighl wani to considor par-
Li3l-mash brcwing. TIns mcans deriv-
ing a portiol 0f your wo.ts for-
menlable ixnlcnt f.om Srain q.hilc still
using malt crtra.r as your beerf bsc.
'lhis requircs you to perlorm all rhe
nashing pro(:d!res done by aU-grain
brewors, brl in a much smallcr. nrorc
manaSeable volumc. Partial-mush
brewing islypically donc in AraiD qrsn-
tities ol livo or lh.eP lotrnds.

1- Sla.t wilh a couplc of pomds of
lwo-.ow linglish pole ma.l1.

2. Do a simplc, bastu singlc stcp

When you'le making a batch of no'
boil beer, your br€w 'day" will be done in
30 m nules. Fermenlarion lakes 10 io 14
days, and you can botu€ th6 batch i. just
90 minutes. At roorn temperat!re, your
ber will carbonate in anolher 7 days.
Than it's ready to dinkl

Each of these rcipos mak6 five gal-
lons or b€er and includ€s lhe following
rngredienis: one "be€r kit" can of liquid
rnalt extract (the kts arc p.e-hopped,
whrch is why my rccpos dont ca for
hops); some additional mah exlract, ce
syrup solids or corn sugal (to boosl th€
tlavor and alcohol); on6 vial or "smack
pack or liquid yoasl and Pimetabs to
ca.bonate the beer in bottles.

How to make a no-boil b€er
Sanilation is th6 mosl impodant

prccess in brewing great beer Ever!,thrng
that comes in contact wth your beer
rnusl be clean and sanitary. A liquid
iodophor saniiizer called BTF works well
lo sanitize your equipmenl and does not
iequire insing. Simply mak6 a $lution of
1 tablespoon iodophor mix6d in 5 gallons
ot waler Make your sanitizing solution
beiore you starr, and use it during the
entfe p@cess. Hoses, carboys, funnels,
spoons and a rocks all need to be sani-
iiz6d;a fivo-minute soak n BTF willdo.

Remember Cl6an and sanitary are
two difierent things. Cl6an means that
lhere is .o visible residue on your equip,
mont. Sranitary means that all bacteria,
mold and wild yeast are kilsd or neulral-
ized. Qlean your 6qulpm6nt after every
uss. Sanit ze your equiprnent rght beloe
yo! usa il. lfyou san tizs propeny, you will

4.B ng abolt 1/2 gallon ofwaterroa
boi n a 1 -gallon (or La€€r) pol. Pour ihe
hot wat6r into tho sanitz€d t€rmenter
Now add the contents ot lh€ mat syrup
kit and lhedry sugar (or unhopp€d syrup)
to lhe hot water Stir until all ol the sugar
is dissolved, then top off with cold water
to aboui 5r/2 gallons total volume. Mix
wellwilh a steilized spoon.

5. Ch€ck the iempBrature strip on the
form€nt€rlo determine the beef iempera-
lur6. When the beer is 7A' F or cool6r, t's
lim€ to add the ysasl. Shak€ the vb to
suspend the yeast sodimenl in lhe liquid.
Than add the yeasl lo lhe beer, securely
place the lid on the buckel, and put the
eirlock inthe lid. Fillth6 ai.lockwith some
ol tho sanitizing solution. Feme^tation
should start in aboul 10 to 20 ho!B.
Fe|ment your b€s at room iemperature,
about 68! F. Avoid tomperallres above

To check lor r€msntat on activity,
look lorairbubbls that push through the
wal€r in the ai ock. You also can p€€k
inside by removing theanbck and rubber
cork. There should be a small layer of
loam aft€r 24 to 36 hours.

6. Sit back and relax. Fementation
should lasr about r0 to 14 day6. But it is
possibls - even quite koly - tor the feF
m€nlalron to be shorter or onger
(warmer temperaturcs cause a lastff ieF
menlalion, and cool6r temperatures
cau$ a slower fermentation.) lhe easiesl
way to tell if fermenhtion is don6 is to
time how tast the bubbles com6 out ol
lhe aiflock. When ai l6ast 60 seconds
eapse b6iw€€n 6ach bubble (assuming
tho temperatlre oi the b6d has not
dropped berow 64"), it is tim6 ro bonle.
You hay wait !p to 3 more we€ks. This

30¨MINHTE RREWn

Fifteen no-boil beers you can make in half an hour.
Homebrewing doesn't get any easier (or faster) than this!

1. Bemove the yeast trom the rclriq- g|ves lhe b€er time to malur€.
erator and set it out at room t€mp€rature. 7. Clean and sanitiza vour boties.
The yedsr should warm up for at least 2 borte caps, Aulcsphon. hos€ and bor-
houG belorc you add it to your bee. rb ti €. with the iodophor and abour s

2. Finssthe insideol your ptasric reF ga ons ot warer A 5 minute soak is ade-
m€nler, then sanitize th6 f€monter by fitt, quate. Let them drp dry. (t us€ an Alto
Ing d wiih 1.5 tabl€spoons liqlid BTF and Siphon frcm Femi€ch 10 botie my beer
cold water Flll t lo the very top; lhe buck- It you don't have one ot th6s6 gizmos,
6t sholld hold abour seven gattons. Ler it yo! can use a racking can6 and hos€ )
6oak for 5 minlles, th6n dump th€ sani- 8. cenfly put the iul tormenrer ot
iizing solution inlo a sink to soak lhe rest be€r on a rable. Insen the Auto-siphon
ol youl equipment (including bucket lid). assembrv into rhe bee.. stio rh6 botie

3. Whib lhe terne^ter ,s soaking. tr 6l on the end or the srpho; Fose
Dlac€ lhe unoDened can oj maft enract You want to *Parale the b€€r lrcm
syrup In hot water for about 5 minutes. the sediment on the bottom ol the ter
Ths will soiten th6 rnalt syrup and make menrer, so rry not to mx !p the beer
I much easier to pour wh6n you siphon. The ,,sedimenl tip,on
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3. Always kccp track of th6 ihree
m$l imporl&nl mNh variablcs: titne,
tompcrarure and pll. Also, sce tips for
dl-grain brewc$ bolow

Hints for all-grain brewers:
. Assuming you already h&ve the

brewpol andor nurh tun reccssary for
nashing and boiling large quantilies of
gloh andwort, consider i.crcasing ahe

l! lLJ {iapacity ofyour heal sourcc. This
not only assur€'! you otreechtr,{ slrike
rcmpcratue quickly. bDt it also pro-
vidrls you with a good, consistent
.olling boil dufirg the brcwhg phase-

Onc oI iho nost imponant objec-
tives ol mshirg is achieving high eItr
cicncy lcvcls- lhis simply me3ns dffiv-
in,{ the grearcsr amout ofsoluble sug-
ar$ possible ftoln you grain. Most
homcbrewers hlt msh elfiricncies of
obout 65 70%; clficiency lovels ol80%
dnd bcller are oflon envied. Therc are
a number ofthinSs you can do to lroost
y0ur mash elticloncy.

. Mill groin properly. ,{ propfily
rillcd grain is one whose husk is su[i-
cieotly ffacked open to exposc the
innffslarch, but is nol reduced ro saw-
dusi by ov6.jnillnrg.

. Bo attantive to msh va.iabl€s-
'lhe thrce flrs( importdr nash vari-
ablcs thai will alTed you smcictrcy are
timo, tomperatur€ and pH l€velofyou
mash (which should measuro between
5.2 and 5.4). l'rccise msh rcmpera-
turo is important becausP enzymes

ceded io makc fie grain s ondospem
{whore the mollosc sugars arc srored)
solubl€, perlbrrn direrenlly ut various
tompcratDes. Proper timing is nceded
1.' brcak down ord extract &c maltose

sugars du ng mtrshing, especiolly as it
P€rtains to tcmporaixrc

. l'rr'per spurging. Now that you ve

crcatcd sugary worl from $c grain,
you nced lo drajn it awsy from the

rtrsin bed. In doing so, you want 1|)

Inave behind &s much of thc particulaie
hozc s possibl€ and you warrt to cap'
tufc s much of thc wort as possible

tron the groir bcd. Somctimes these
procedums c3n be donc in lhe same

lcsscl the grAin was mashed in and
sometimes thcy rcquire sePeralc ves-

scls - it aI depends on your system.

sinre lhe grain bcd itrelf is an
ollective filter, br€w€rs ca rc-cbcu
hle the wort back through the grain
bcd {s they drain it oIT. Alrer several
qua.ts have been re-circulsled, the
wo will begin to "run cloar. When
lhc wori is no l0nger hazy or milky
looking, you caD begin to sporge. oi
drow otrthe wo.t- Some rhings th8t ee
impo.lant to .enrcmber herc:

. Keep th€ sparge water l|nd {h€
grain bed at tho proper tomperal.ure
(sussrladcn liquid flows beoer at
warmer tempsratu.esl.

. I)ont oveFclrculale the wort, as

ii con pick up an unpleasani husky"
a.stringency from the gr&in.

Occasionauy. browers oxpsrience
the f.usl.ation of s stuck spargo- lhis
m€ans th€ grain bed compresscs and
compacts on itsolf and will nol allow
the spdge wa(cr lo p6s through it.
lhis problent can be avoided or mini-
nizod by enplo]'lng a nunb€r of time-

l Always sparge at a sieady .ale:
add ftcsh spargc water ar tha same
ralc lhai the wort is being draincd.

2. Never let the waier "channel"
.lown the sidos of you. sparge vcssel.

3. Always kecp a shallow pool of
sparge water at rhe bp of thc grain
bod as well as an underlot o. pool of
wtrler below or at the bottom of the

SrAln bed.

4. When bre$,ing uy style whose
fei:ipe ca.Is for 3 lego quantily of
huskloss greins such as wheat or rye,
consider addi.8 yesst hulls to tho grist.
Tbesc llavorloss hullswork in fte same

nsnn$ N gloin husks, keoping the
grain bed mo.€ porous, and thcreforc,
morc permeablc by the wato.

Cool lt
When rhe boiling phase is done, it s

limc to start cooling down the wort
quifkly. You wonr ro get your wort fer-
mcnting as soon as possiblc, but you

shouldnl pilch the yesst uniil the lem-
pcrarue of thc wort is b6l0w 80' F:

7{l' Ir is even betlcr.
. Sink bath$. (lar€fDlly movo your

{overedbrewpol to a sink lsrSc cnoug}
t, accommodotc your pot. Slop up the
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30¨ MINUTE BREWS
sink drain and bcgin lilling the slnk
wil.h n'ld watcr adding icc cubcs to
thc water isn'l a lrad ides. Mske sure
nonc of ihc water is allow.d 1o seop

irlo rlni brcwpot- lvhetr thc tlater
a(Dnd thc brewpol gc(s wsrnr, drsiD
th. slnk and rcpeat lhe pro.css as
many tmcs as s necessary.

. Wort chillers. Wort chillcrc can
easily (iul the worl cooling pftx:ess in
half. Wo rhilers comc in two typcs:
si plc immcrsion chillers, o d th{)
more complex countc.llr'w (l'illsrs.
Immcrsion chillcrs. nado ofcollcd .op-
pcf tubc. arc designed to bc placcd
diiccdy inlo the hol wo.t- Cold ws(er
nowing from a water source through
thc coil dras heat out ol thc wort (ihe
rrsulling hol water flowirg out lhe
opcn end .an eithcr be rrrllcrled i)r
latcr usc or dfected doM a drain).

Immemion chil]e.s should rllwllls
be il'oroughly rinsed beft,fc beinf
plac€d into rhe brewpor. lly placlng thc
chillcr in the hot wofi in.hc lasl 5 min-
utcs or so of the boil, il is aulorroticrl-

Coutcrnow cbillers. made in a
vrriely oldcsians, force d)ld wster pasl
rhe hot $ort, both liquids lt)wing in
opposiic dircctions A counlorfloe.
clillor is uscd exlerral lo llrc brewpot,
which requires thal the bcer be cilher
slphoned or pDmped ihrough il.

Clarifying the Wort
lf you are an all$ain brewer, you

alrcady sta.ted the clarilying proccss
whcr you re-ci.culaled your wor! bsck
throu8h the grain bed jusr prior ro
sparging. 'Ibc nexr lhroo opporrunitics
to clarity lour wo are while ir's slill ir
tho brewpol, and the last one is wlile
rha heer is conditioning in ih6 carboy.

. Add an ounce ot Irish nross (olso

cullcd carageeDan) in thc Isst 15 nrin-
utes of the boil. Once this flaky drled
soawccd is rc-hlclrared it bccomcs a
coagulant, which cases prorcins lnd
olhcr o.ganic solids t.' drnnp rr)gethcr
'lhese dumps will .eadilv thll o l of
suspension sith ihc holp ot Sravity.

. Whirlpool lhe wort. Whc0 rho boil
is done and lhe worl has becn fl!'lcd,
ligororsly stir rhe wort in I clrcular
paltcrn. Thc rcsulting whirlpool will
causc aDy particulale moltcr i the

the siphon allows you lo set the gadgel
g€nty on tho sedimoni, yoi suck only a
small amounr of sediment nto your beer
Be carclul whsn you s phoni you want to
avoid splashing th6 be€i whichcould oxi

Slarl the siphon by pressing the tol
tle filler against th€ bottom ol the fnst bo1-
lle. Thiswillop€n th€ plastic !alv€. Lift up
on the rigid racking cane on th€ lnside of
lheAuto-Siphon about 8 inches and then
pump il back down. The b€€r should
begin lowing nto lhe bott e

Fillthe boltles to the lop wlh lhe bot
1e filler When you r€move lhe filler ircm
the bottle, the flow ol b€er stops and lhe
bsr level d.op6 to about 1Jl2 inches
below lhe top- This is the prcper level.
Plae the bottle tiller in rhe bottom of the
nexl bottle and lilllh6m all up!

L Cle€n your hands and rinseth€m in
the iodophor solution. Then place 4
Prmetabs in 6rch l2-ounc€ b€er bottle
(or7 in azz'ounce bottl6). Placeth€ caps
on lhe boltles and crlnrp lhem with the
capper ftimetabs ar€ sugaf tablelsi they
cause lermentation lo r€-start in the bor
tre and calbonats your b6€r (lt you don't
want to use Primeiabs, you can add 3/4

cup com sugar to the entne five-gallon
batch, then bottl€ as d€scribed above.)

'10. Let the bottles age at room tem-
Prature (65" to E0" R tor 1 week 1o caF
bonate. Thsn chilland dinktTh6r€ will be
yeast sediment in iho bott s, so pour the
bo€r inio a glass in on€ tllld mouon so
you donl mx ihe sediment into the beer

Light American Lager
4% alcohol{Aud, Miller, Coors)
1 4-b. can Muntons Americen Style

Light or Prcmi6rC€am Als
I rb. dce syrup solids

Ye6t white L3bs WLP029 (Kdlsch)
or wy*sr 2565 (K6tsch)

Dutch Pilsner
4.5% alcohol (Helneken, Grolsch)
1 3.75-lb. can Laaglander Dutch Lighi or

lrcnmaster Europ€an Prcmium Pilsner
1 ib. rice syrup solids
1 lb. light dry mall extract
Yeast White Labs WLP029 (Kotsch)

or Wyeast 2565 (Kdlsch)

Pale AIe
4.5% alcohol (B63s Pal€ Ale)
1 4lb. can Coop6l3 R6al Al€ or
John Bull TEditional Engllsh Ale

1 3 3-lb. can Coopers Light liquid

Yeasr White Labs WLP005 (Brilish)
or Wyeast 1098 (Bitish)

India Pale Ale
5.5% alcohol (Brldg6port IPA)
1 3.75 lb. can Coopers India Pale Ale

or l,{untons lndia Pale Ale
3 lbs. light dry malt enract
Yeast: whils Labs WLP001 (Caliiornia)

or WYeast 10so (Ameican)

Australian Draught Lager
s.5% alcohol (Fosle|s)
1 4-lb. can Coop€rc Draught or
John Bull Australian

1 lb. ice syrup solids

Y€st Whib Labs WLP029 {K6lsch)
or Wyoast 2565 (Kolsch)

Europ€an Pilgner
4% alcohol (Becks, Saint Pauli Girl)
1 3.75-lb. can Cooperc Pilsner or

Munlons Premium Pilsner
1 3.3rb. can Coop6rs Light
Yeast: White Labs wLP029 (Kolsch)

or Wyeast 2565 (Kdlsh)

Extra Speclal Bitter (ESB)
4.5% alcohol (R€dhook, Fuller6)
1 4nb. can Coopsrs Eittor or Muntons

Old Englsh Ale
1 3.3-lb. can Cooperc Lght
Y€ast: Whiie Labs WLP002 (Englsh)

or Wy€ast 1968 (Special London)
Primelabs (use 3 per 12 ounce borue
for "cask-condition6d" beed

British Bitter (Ordinary)
3.5olo alcohol (Adn.ms Bitter,
Aoddlngloru BK't€r)

1 4-lb. can Coop€.s Bitter or Munions

1 lb. lighl dry malt extraci
Y6ast Whits Labs WLP002 (English)

or Wyeast 1968 (Special London)
Primetabs (use 3 per 12-ouncs bottle

for "cask-conditioned" beed

Amber Ale
4.5% alcohol lFst nE Amber At€,

1 4rb. can Coope6 RealAle or
konmast€r lmpenal Pale Ale

1 3.3'lb. can Coopers Amber
Yeasir whne Labs wLP005 (B ish)

or Wy€ast 1098 (Bntish)
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brewpol to {:oll€ct in the .elative calm

in thc contor of thc pot. By gendy

sipho ng the (x)led wort from the
brewpot into s lbrmontation vossol,
you can leavo mosl of the hot bresk
md hop solids behind.

. Strain ths won. Romenner tho
mesh stlaher that I mfntioned eeli'
e!? Hcrc! whero it serves a dual pur-
pose. Ra1he.lhan siphon the wort from
brewpot to fern€nter, I profer to pour
the cooled wort through thc stlainer
direclly inlo ths lorment€. By doing so,

I accomplish two things I an able to
strain mNt of thc hol b.ea-k and hop

solids oLrl of the worl, while dt the
sMe time I 3m A€rating the wort in
prepardion tbr fermcntation.

. Add clarilicr to wort in lhe caF
boy. lsingl&ss (in powdered a.d liquid
form), gelatin, polyclar ard bentonilc
cd all be mixod wilh water and added
di.e{tly to ihe carboy (liquid isinglass

need nor be hydral6d). These linings
uc added lfler fr)rmenlation.

Pitching Yoa.t
After sanitizing. proper pirching oI

the teast is pcrh8ps tbe second mr'sl
important thing you can do to makc
good beer. Rogardlcss of how wel you

sanilize your equipDenl a d how good

your recipo is. ifyour be6r doesn t fer-
meni quickly and clcanly, it may aI bc

HinG and Tips
. Quantily (volume). oI primary

importsnce is the amount of ye&sl

pitched. Suflicc it to say, more is
always bel.ler. Under-pilching of yeasl

can lesd to a host ofproblems, slarting
with long lag limos. Ilyou currently use

dry yeasl. constdor using those brands
thal are pa{:kaged ifl 11 gfam packers

as opposcd to lhoso in 7 or 8 g.am
packages - 0r use two of ftem. lfYou
are usinS liquid ye&st skains, pay close

atte.tion to €xpiration daies.

According to thc manulbcturers, most
alc yeast is 

'nsidered 
good for 4

monlhs &ft€r thc ps{rkage date; lager
yoast for only il months. I always re._
ommend building up tho ceu count bY

making a ycust srarrcr (see RYO,

. Don t bo afrald to usc yeast nutri-

onrs And onergizers, espccially lbr last-
miuulc ycasl slarter wtrts rnd IiSh

S.aviLy bee$ thosc abovc 1 06{}.

Thosc orc chock lull of vilon Ds oncl

n Dcrals that are lile dicurfy sufDle'
me.ts for yeasi. designcd to accolerate
ccll glowlrl.

. Temperalure. Nexl in order ot
inrpor(sn.e is ahe tempcraturc ol tbc
ye&st and thc ivorr Dricd ycasl should
bc "prcotbd" or re hldra(cd ir warm
wotor before pitching il hlo lhc waf )

worl. l\4ak€ surc your liquid yoasi also

has beon warmed loroom tcnlporuiurc
or warmer. You can easily svoid a lBr-
mcnlation delayed by temPcranrre
sho.k by closely matching lhc tempcr'
arurc of lhc yeasl slury urd lho wort-

. AcBlc thc worl. Absorbcd oxy-
gen in the coolcd won is a koy to quict
and hcal.hy ferment{tions. A! I 

'non'
1i(,nod above, a rela0vely prinlcss way

ls 10 pour ihc coolcd wori ihrough a

slrainor or similsr dolico. Anolhcr
sure-firc way to aeralc youf woft -
bu1 not wilhout some expensc - is t(,
buy a 'boor stonc" hookcd up lo a

smoll oxyScn cylhder or to a PumP.
Agi(3li{m is also imporurnl. on(:c your
wort has been aerated and thc yoasi
hus bccn pitchcd itt limc lo illtloducc
rhe rwo !, one anolhcr. A go'xlvigof',us
shake or swirl of the .losed formcn.or
is o good id€a to get thhgs slartod
(svoid slirring the worl).

llopefully you've noli.cd that Ivr
rcpcalcdly mentioned that the wort
should bc cool bcfore ilis acrsted. This
is ber:ausc when air (oxygen) 

'1ncs 
i'l

contact with hot wort. ihc bce. will
moro quickly oxidize and sluliug will be

the clenLusl result. Tbis is rele.red ro

as llSA, or hofside aeratlon. ()xidized

bccr smcus and tast.s papcry or card-
bourdy in the ea.ly st!fics o d cun

become winey or sherry-likc as lhe
boor agcs. If olidadon is prcvalent in
your becrs or ifyou a.c scnsitilc to .

rvoid IISA ai all costs. l'rope.ly run
your bocr boforo acrating or Agiiating
il - bcsides, you should alrcady bo

rxx,lirg it so you can pilch tho loosl as

. If you have a high-gravily bee.

such as a barlewhe in mind. and Yort

wa t n) 8et rhe lermcntarion olT lo 
'rn

explosive sta.t and a quitk .ompletion,
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(rrnsidcr thc shotgun 3pp.0a.h.
Shotgu|l brawing involvcs making tw(l

batches of becr. ba.k-to-back. liming
is nsscnlial. [Jhan thc prirnaft fcrmcD-

tation of lhe nrst bcor is tlon.. brcw !
s{x!nd batch ASAP (prelcfablt a

highcr-grovitt beet). Ruck the ursi
bcor over 10 a sccondary lermonldli(trr
vess{ll and pou lhe fresh-br.wed worl
dghl on rop ol the ycasl bcd in thc p -

mary firmentcr Three lhings 10 bi)

l. lnnh be.rs nrusl bo ol similar stylcs

as th,ry ll be sharing thc sarrc Icasl

2. Vak( surc tbo frrst br*! wds su.-
(r$sful and lhe r(rDrirti g loast is slill
clcan bolore commitlinga sccoDd l,rc\'r

to itt smetling and lastirg l ' bPer is

Nually aI thc prurl Lhat is ncodcd

3. llaling thc cquiprrenl ne(cssa.! to

tbrncnl Lwo becB slmullancousl! B a

prcrequis'tc ro shotgun llrcwnrS

Primary termentataon
Sandard dcbatcs in tltis *rea usu_

ally havc to do wirh the preferoncc lbr
cilhcr plnsfi, $. glass lcrn.Dtcrs dml

airlo(ksvs. blow'orrubes l'ctuonrlly' I

consider this dcbar. a lcmpcst in a

brcwpol. Ihe kcy ro sDccess land lo
this dcbare) is in kccpir* all plsstnrs

trea from scrtrtchirg rnd pilling.auscd
b! rough Lrcarment and rcpculed

ustrger simply buy ncw o[cs when lhrr

old ones gct bea( up The $rnnd Part
of this kcl 1,, strr.+ss is to limil thc

on)unl otlirn. the bc.r is lcft n) sil in
the plaslic vcsscl. -\ soon as r0rmenla-

rion is conpletc, lrAnslcr tb. bccr ro
gluss fi)r l,trg-tarm sging l lilrd lluL
plaslic primory lcrltlcnltrt rre mDch

simplcr lo use nrrd tlean than glass

csrbots. and alrlocks are sufcr ond

mur:h easi.r tD usc thun bl(trurfflubes
$hcrhcr !.'ou fc enr in Plastic or

8lass. onc iNPodant isstre reSardng
prirnary lennrnlalion is that ot fer-

mentalion lemporalurc. Uuiss tou arP

brawing an ustcrY drd nlcoholic

Bclgd lr.ppist or slrcng alo, pNrla.v
te.Nentution lcmpe.aturo should

Deler he allowod to rise obove 70' ll
!hr!sarm lir.rotrlstit,ns sr| tnown ro

cr(rrLo a sholc brnfh ol unwunled -
and c\cn unflcnsanl - au)mas and

Ilar0rs in beci ll'{re is clcu an

iftrn'as.d risk of barlrrial co,rrdnrina-
rion al higher t.mpcralures. listors.
phcnoln:s and diuccltl arc lcgandary,

bu1 lhe doDo! kn,'sn as luscl al(rnrol
is inlbnrous. |us.l alcohol is 3 dass of
"hii{hff alcohol produrcd aI high lfr-
nrenlstion tctlrpcraturcs lts prcs{r(:c
can bc snelled, raslcd and lell in rhc

throut and it ls ollcnblanrd for aggra-

vat, d hoadachcs And hangolcrs.
Kocp h lnind llral lermenladon

itseu is n'sponsiblc for prodtr.ing hcat

trnd .an incronsc lh. beer's tenpera-
h'rc bctwcen ;t and 5 dcgrccs dcPcrd_

ing on l}. typc ol lcrl|lcllsli,,n lessel

Siphoning
{)ne proccdufli lbrt is neces.ar! to

homcDrcwing, yet senms to vcx nriw

brcwcrs, is thc siphodn{ petrr:drrrc.
'lhe most natural rrrelhld olgeltingliq
uid to flow lhruugh a tubc is to sucl it
though, but rhis is unheallhy f',r vour
b.cr, and thcrc aro b{lld ways.

. Tho bcst wry t havc lbund 10 gcl

d siph,n sran.d is to lct N{olhcr Narure

do nosl of thc work. \\ilh Yo r bans_

lbr rubidg looped in t .irclo and boLh

open t)nds pointed trpward lill thc lube

wilh rvarel Connoct onc end lit the

fackiB cm{ri by simply dropping the

open end into thc vcsscl inlo which rhc

berr is 1o bc uaosfenrd, gralil! pltus

rhc watcr oul ol tlx, lubing followcd

obedicntly by thc bccr' Thc sNdI !ol'
unc ot walo addod tu your binlr will
havc no clTcct on tin llnished producl.

Two-Stags Fermentation
Anolhcr sinpl,i prr'(edure tbal is

vcrl inportatrl 10 .ho .utcomc or you
becf is two-slagc lerDetllati(,n, also

known os s0corrdarr f.rmcntation
Sincc thc vasl majoritt oflcrmcDlation

look plar. in rhc Prina.I lessd, sec
ondury lermenlalion is sorncwhtl ol a
misnomer. Whal tokes plarrr in lhissoc-

ondrrl tossd is nxtre of a maturalion
pro(:ss; lIo hcer simply agcs, trtellows

trnd clarilies. Bccruse this purrrss t!'p
i{:alh rakcs a nliri urr oltivo ceks il
shDuld always bo done in a glass or

st.riuLcss sle,l lessel For nost rles'

Kdlsch
4.oolo alcohol (Kuppe6, Patfgen)
1 4 lb. can coopeG Feal Ale or

lronmastor lmpeial Pal€ Ale
2 lbs. llght dry malt €xhact
Y6ast White Labs WLP029 (K6lsch)

or Wyeasl 2s65 (K6lsch)

Porter
4.5Yd 6lcohol (Desohut6s Black Butts

1 4tb. can Coopels Classic Dark Ale

I 3.3-lb. can CoopeG Amber
Yesst White Labs WLP005 (British) or

Wyeast 1098 (Bf iish)

Winter Warmer
6.0% alcohol (Portland Arewing gobbv

Oazzler, RsdHook WinterHook)
1 4-lb. can Coop66 Classic Dark

4 Ibs. light dry malt extracr
Y€ast white Labs wLP001 (california

Ale) o. Wyeast 1 056 (American Al€)

Amedcan Siyle Heleweizen
4.0% alcohol (Widmer, Pyramid)
1 3.75-1b. can Coopers Wheal (krt)

or Premier BreweB Wheat (kii)

1 3.31b. can Cooperc Wheat (unhoPped

Yeast While Labs WLP320 (Ameican

Hefeweizen) or Wyoast 1 01 0 (Arnerican

Robust Stout
4.50,6 alcohol (McMonamins

Hammerhead, Beamish Stoui)
1 4lb. can Coope6 Slout or

John Bull Stoul
1 3.3-lb. can Coopers Dark (unhoPped

Yeast: White Labs WLPoO4 (dsh)

or Wyeasl 1084 (kish)

Nut Brown Ale
4.5% slcohol (Samuel Smith)
1 3.751b. can Cooperc Nut Brcwn Ale

or l,,|unlons Nut Brown Ale
2 lbs. light dry malt €xtract
Yeast white Labs wLP023 (Burton) or
Wyeast 1028 (London Ale)

Recipes Ptovidad bY Badet Aeer &

Wine Suryty in Vancouve. Washington

Catt (36q 75A1551 or (800) 596-3610 ol
shop online at wwwbadorbrewing com
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secondary irrnrerlation lenrfratur.
nffd not bo any dilfcrcnl liom prnnuy

Whcro coolca lagctstypo fsrmeula-
tion it callod lbr, howlrvcr, nothi g
boats ti eoDrprcssod gas refrigcration
system. whcre |lone exisrs, howclcr,
the b.twcr has to be invcrtilo.

Hints and Tips
. Makc a lagering vcsscl. ono ot

ih. sinrpl€st and choapest lagoring set-
ups st8rts wilh a ncdi m-sired (30-
gullo ) rulbf Sarbo{e can ivith a lid.
l'la.e your carboy lnside 1lc (clear)
can and fill1he cer witb satff equsl lo
lho bccr Invel in the carbol Aller
licczinA oighr l,tound gol licez.
pAcks, put hall ol thcm in fic rlotcr
EvorJ cight hoDrs, nipltrcc thc thAwul
gel parks with lioz.n ones from your
froezer It kcpt in a bascmenr or frawl
space and wfdpped wilh a hcav,v insu-
lating blanftci (hetd in ptoce $,ilh
bungic r:ordsl wi(h rhe lid kep! on. lhis
lagcring lessel should be oblc to main-
um a warcr tomporature in thc l gh
4{}s wirh sorne nrinor ll cruarir}n. I'ladi
a tloadng thorfir,mclcr nr rhc waror or
altuch a non,fioating the.moncrcr ro
the Drck ,)f rc carboy ihat danglcs
bclow lhe wetef line for roDstana and
inslsnraneous rompersrurc reodings,

. Makr! o bccr-tiiondlv tiidsc. rt
you inrend lo eurploy s rcliigcraror in
your home brewery, Jou 

'nighr 
nocd to

find a way to wdm it up, as typnjal
.eriigorators - cvell on lheir warmesr
seltngs - nay still be ru) cold for pri-
Insrli fcrmonlations. .onsidpr gclling
an external t}ermoshr rhat allows yon
to sct you lridga ro rfrnperarurcs high-
er thar Lhosc pro-ser in vour trid'{e.

. llandlinA your corbo}l \lbrr-fl ed
carboys can weiSh {s murh os 50 lbs.
and tlcy arc cminenlly breakable_
'I hcre rre som{r handy clrboy handt.s
on thc markel, bur okt plastic milk
crtrr€s llso scrvc rhc purpose nioetv

Bottling and Packaging
Ultimatcl!. when your bcof is dono

fertncnting and aging, youtl nccd ro
dci:idc I'D how to storc ir 'lh{! vasr
najorily of homcbrcwors borlto their
bcor, but th.r6 are srill r nunrbcr of

Ifyou choos.! !'jonr tha crowd aDd

bottlo lour bc.r. rhe liftL de.ision tou
riunilont is tlR choi.o of houlos. )bu
.a (ihoosc sclf-siuljng or you (ur
choosc 1() r:ap thom yourse[. lf you
choosc to buy th'sc rhat .6quiro cap,
piDg, You can chrrlse trom among 7
ounce. 12 ounce, la, orn(!), 22 ounce
md quarr-sizcd boflcs (dep,,nding on
your supplicrl. {}b!i(,usll tho largcr
tbc botlle. Lho tewcr yon 11 ccd ro buy,
(rlean. fill and cap pcr batch.
rVhntclcr you choose. .etrtcn)ber that
you ll nced r)Dough 1o nrrtrir 640
ouncos ofbcor {for a s-gallon batc.h).

lryou choosc Lhc .plf-scalhg tvpe,
olrcrratoly known $ swing-rop boltlcs
of Crolsch botiles (after thc l)ut,rh
b.and thEl popdarizod thctrt, lltrsidcr
two ihings, lhe rubbcr gaskeL$ will
rcquire rcplnccmcnt wirh regulor use,
and homcbrcw cornpctitions in the U.S.
dor'l acccpt sclf-soaljng bordcs.

llints and Tips
. Bulk Primtng. Itet(,re bDrlling

you. beer, doD't lorgcr lo add s n(:s
sucd amount of priuftrg sugar. rypi,
rdly 3/a cup doxlrose or trla cup dry
mall ortrsil por 5-gallon bat.h. fiarhor
than moasurc our aDd add thc sugar
diretlly 1o thc bortlcs. hulk prirrc your
beer. 'lhis simplc proccdurc can be
donc bv boilingyour primiry suga.r tn a
rup or two ofwatcr (rhe exarjr umourt
ls inronscqu(:trriol) and adding drc
coolcd mixture ri) rhe bccr. lhis

consistcnl (arb0mrioD
throughout lln: cntirc barch of becr

. Y.t a ()rptc m0fc options cxtst
wh{ il comcs to Drining your bcer.

l:irs(, you can usc primelabs, a
uniquc produft desiglcd specilica ttr
lor pri'nirg bccr 'lhesc &spirin si2cd
l{blels arc nadc ofpurc dcxlrosc and
lhcy can b( 3ddcd dirccrly to rhe bocr
botllos. Sincc a slngle bolllc ilpicalty
rcquires Lwo o. morc tabl.rs, vou cutr
puposoly varfi the (iarboDation in vour
lcfr by adding more, or fewcr, rabtcls.
(r uss lbur h a 12-ounce bolre.l

serixrd, you can prime yolr bocr
6nd flavor it by adding a botdc of truil
Ilororcd liquau. h itinslead otprintng
sul{u Onc 750-ml borth of liquclr
.onhins.iust about cnough suSar ro
pr'no a s-gallrnr barc| ot bocr lv"u

@ 
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trrigbt ivanl L0 add another eouple

orDccs oldextrose jrst 1(, b{i sur(t.
. KoSCing. .l kf,{Ci'rg sr-'strm qpi

(ally coDsjsLs ol a S.gallon sldlrlcss
slccl sodari)p kog. r 5- l(r lo_po'rnd
Co2 {ank. a rcgularir. kcg .onneclors,
hosing rnd r liu(.Ydispcnscr.

BI k.ggiDg Iour becf. r-,,r' elimi_

naLr. th. nccd ro piNr yonr brcs with
sugar - urgh thal is still an oplir)n.

Il you continne ro pri'ne r-'our beer in
the leg, yot| might wulrl lo i:rt thc lost

inch or so of lh(i "(,ut dip tubc so you

won't su.k up thc laFr ol ltasr i:roal_

dl (iuring tho carboxutidr phasc. Mosl
br.scrs chooie lo t:{rbonrtc lhoir beer

bt for.irg (;{)2 inlodrc bc(x undcr high
prcs re \\'h.r dohg lbis, mak0 sufe

rour bocr is rs rold as Possible;
absor!.d.arbon dioxido is rrndined
brttrf trL cold lcmpcr!tu.cs.

. Carbonat(,r {lap Conccrn':d
abour r(n heing ablc 1o takt small
qutr rilies of !our lrter r)ur ol }'our
horn. brc*rrt? l.0ok into bur"ntg a

Cafbolulor (:ap. whi.h dl(Nls yotr to

holllc your ber in plastic soda 
'1rn'lairYs over tho shurl term, Don't

nr'rr1- about farbonalion - thr
(larbonator (lap is throad(id tnd
dcsigDcd lik. a ball-l(rik lsnk plugon a

s0da kcg. so you i:an prcssurtze rbe

plostic boltle in thc sanc ntat)rrer you

\!o!ld 3 keg.

owning a CO2 kcgging systcm els0

opcns thc drDr to othd homcbrewing
optir s such as lbrcc carh'naring, fil
lering, and coulter-l,ressure botthrg.
|or.c corboDafig ftees you trom h3!-
ing lo prime you. bccr bcftne lranslcr'
ring it inlo the kog; you lilerauy lbrcc
COz into lhr: lJelr by luninguP lhc (:Oz

prcssu(' in thc kcg dnd agitate lhc
bertr ov.r lwo or tl'ree daYs tnnc.
Iiilt.ring a d u nter-p.cssuro botllc-
iilliDg flially go hAnd-iD hund.llyoL, til
lcr your beeryou drc rcnovingmost, if
not all of thc ye&st. Sincc ycast is ne,:
css,lry tr) boltlc condition ((arln,nar.|
honrobr.q! you m)ed lo ft)rce carbo't'
ate lour bc(r in the kcg and boltle il
undcr (x)un|,cr prcssurc. cct il?

Record Keeping
(lt prinrary inrt,oriancc 1o all

homcbrcwcN is lo mAkc good becr (tf
sccondrr! inter.sr to all lx,fl.brcwers
sh,uld be 10 nr.*c g'!rd hccr consis_

len l. balch dfi{ bat.h. Tbis i$ where
good rBdd keePing cor :s iu.

llaving Sood nol( s a.d rcords oI
all Iour b.cws is lvdrlh its w{!igl'l in
alnber. l,,lor just your b$ic rcfipe, hul
all ,'l lhe details surrornding Ihc pro
,:edures and hu[d]ing ot lour bocr:
quaniilics, types. datcs, tin)cs and l n_

pcralures. lr's invaluablc i fifmation
that lou vc work,id hsfd lbr. and it (ran

be reviiiwcd d1 yorr lcisu.e 3nd lbr

!our drinking plcdsurc in ihe luturc.
It,rmembcr t}ir is dl aboul
_ll.rpidius. F!(:ilius, |rugalius" n'dk-
irg brlter beer. thstc iasit,r :rnd

{treaper. I

Mutt! N..,:hel is the author oJ

'thmcbrcu'ing .for l)unni(s' un.l
"Bto Jor Dannics ltDcl. Ifti$ is his

sacand artitlcJor Brau Ytnr Oun.
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A Brewmoster is never

THEWEAKEST LI‖K
Contact the Amorican

Brsuefs Guild today

aboirl our diploma prcqrams.

Learn brew ng science and

lain an industry respected

qualificalion while study ng al

your o!l/n hom€.

Work ng bfewers can stay al

their brewery whie workin0 lowad
gaining thal all imporlant educai0n.

our next course begLns
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Callus or snaill0r m0r0 inlonali0n
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ancl laure.ing p.ocoss rhar ftakcs Ltre
worl more robnst and pH-sluble.

No-spargc brewing dircrs from
conventlonrl oll-$ain brcwing by
incorporating the ful boil volume of
waler inlo the mash, insread of odding
it afterwards during thc lauter as &
scparalc spa.Sing {rinsing) srep.
'l_vpically, spargc nare. is addcd con-
tinuoDsly at tho worr is drain€d lron
thc grain bed t0 rinse the renmining
sugars |rom thc grain. Spargiry{ con-
tinues unlil rho full boit votune is
echievcd or rhe gravity of ftc nnnings
sels down to l 008. It lbe $ain b€d is
ovorsparged and fie gravilv drops
below that poiol, it is likely that ha.sh
rannins and polyphenols will be
exracted tom dre grain husks_

A. th€ end ot t}lc conrinnous sparg-
ingprocess, rhe mash pH rypicaltynscs
1|) uround 6 as lhe suga.s are .xtracr-
ed and thc bufibring efocr of rhc malt
md sort is repl&ccd by warer This rise

Use more grain

and simply drain:

Tl,r^ ,^^ ^^^-^^nrrra rw-r9otvcr

mn{hnz-l ".^L- ^^r r Et] r\J(,, tctr\YJ

brewing easier

ano proouces a

nch, smooth,

pH stable wort,

in mash pU lcnds 10 exrract grestT
proportions of tannin$, polyphonols
and silicares irto the worr thal havc a
dulling erect on the bs1e. Barch spnrg,
hg {in which tust second and even
third ru ngs axe combined b pro-
duce the worO can cxacerbsle rhis
ellccl becauso Alt of(he worr is draincd
awey, induding the maj{,riit of rhe
buffering {:spability, bcforo adding the
ncxt spa.go volunc. No-spargo brew,
ing providcs for a stable lsutering pH
that is not signifroonrly dilTe.€nt tllan
lhc mashptl. dre 1r, the large butrering
tapacity ol the malt.

The amount of wahr uscd for con-
linuous sparging (3 1o 5 gallom) is ryp-
ic3lu 1.5 Umes as much for Lhc mash.
when you brcw with the no-sparge
motbod, this ;l to 5 gallons ls sddod ro
thc mash run rt thc cnd of ihe mssh.
betoro.ecircubtnrr, ud allows rhe
mash tur to bo simplv drainod lo
achieve fullboil volumo. By usirrgmor€
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AVE YOU EVER
wantcd to makc an all-
grain beer tlal pracri,
cally brcwcd ilself.r A

batch that didn ! .equire you ro rnoni-
l.i)r cverylhing - ihc nhsh pH. tho
spargc now rate, the graviry ofihe.ur-
nmgs and mo.e? Havo you been
scar(:ling lbr that pcrfer:| butch - a
batch in which thc matt flavors a.o
dean, withort anr drying or dulln€ss
to the palalc? Thore is s lcchniquc thar
can deliver tlcse wishcs, and it is sim-
ply this: "l)on t sparge."

WhaP Don,t sparge?
The "no-sparge" techdque uses

20-25 pcrcenl more grain rhan a stan-
dard recipc. This produr:es s lorgcr
masb ihal oan simply be draiied lu
ochicv€ your full boil volume. This
melhod producos a rich{}r smoorher-
aasting wo with tho sme grsvily as a
slddard reiripe, bu! wirh a m&shinl{

\l,D lLrnc 2002 thll\ l.i R o\\



grrnr anrl arlding all thc natcr during
ths 

'nash. lou caD relor rt'rd n,n rlorrI
about nrash pllj {srringcncy unrl
undersl'ooting your gravity.

So why doerfL evrtryone uso tho
no-sparg. meth'dr ll.caEe corrtillu,
ous sprr,{ing usuauy works iusl fin. -
and pound lbr pour)d, it.xr.a.ts rhc
highost yiold Iront tlte grain. No sporgr)
uses nxrfr grain and doubhs thc siz{, of

rlcrc is a flDparison of thc srun,
da rH,ipc and tho Do'spargc rpcite
Ior a Sinrra Ncvado PorLcr (lone that I
call Porl O Palncr:

Grain Blll Standad No-Sparg6
pale a|€ mall 7,5 bs, I lbs

crysra (00. L) 0.5lbs 0.6 bs.

ch@olato dali 0.5lbs. 0.6 tbs.

black patenr 0.25lbs. O3 rbs.

Total eslght a,75 tbs. 10.5 tbs.
Tot.l mash vol. 3,75 9a1. a.6gal,

Each r,n:ipe pr,'du.os 6.5 gallons r'f
wort wilh { spccilic grtrlitX ot l.l)41.
'rhc 

"bvlous 
diflcrenct is the size ofthc

nash: 8.6 gallons li)r no-spargo vcNus
3.75 grllons fbr thc ronliluous sparge.

No-Sparge Recipe Calculations
Tllcsc r:al.ula(ioDs combine th.

s.aling.up oI th. gfrir bill wilh a
three-slcp infusir)n-nrssh that Dakos
the whol! pri,ccss morc monageablc.

OC: Stondafd .ecipc originrl gravity

oxsl rhc points. i.o. 48 ftr 1.048).
Gr: Standard recipc grain bill

{tolal poundsl.

V.: S1'n'dard rccipc but(i size
(e.g. 5.5 gsllons).

vb: Srandord re(ipe boil volumc
{c.,{. 6.5 gallons)-

Cslclllatlon Coetf icisnts:
kr WuLcr-reacntion coumcie l

(0.125 gallon pcr U'und)
R.: Slandard recip* ..nvcrsion

rcsl mash mtio (c.9. 2 quanMh.)

S: Scalo-up factor ibr gain bill.
Gn: :,,Io-sps.ge gain bill

BG: No-sparge boil gravfty {poinrs).
lln: No'spurgc linalmash rario

\\n: )io'sparg. r(nal $rrer lolumc

Nno:I4ash ou1 wrrpr ri)lume (qu:|l1s).

Vt: Nr!s!arge totrl |nash v0lunre

Now I'll lvalk lou thrcugh r surple
calnrlalnrn tbr Pol1 0' Palmer

1. Dcride hor many gallons ot ltort
lou nce{l lo boil to achirvo .r-our rarg.r
re.ipe volunre. For this recipc. wcll
boil 6.5 gollr,ns of {ort.
\'b = 6.5 gallons (6.5)

2. Calcuhro drc sral.-up tactor
s = vV(Vb - k(irl {1.2)

.lNE$il9llslAIl9NSL
These calculations allow yo! to esu-

mate the amolnr oi heal prcvided by a
volume ol hot water so yo! can prodici
how much thal h4l will change the t6m-
peralure ofthe mash. Th s method makes
a tew simp lfcalions, one ol which s th6
asslmption thal no heat wil be tost io the
surcundings. but we can minimize this
eror by pre-heating the run with boiting

[4ost oi tlre thermodynamic con-
stants used In lhe tollowing equations
have been rounded lo single dlgits to
make ths math easier, The diiference in
the results is at most a cup of hot water
and less than 1'F. Exp6ience has shown
the eqlato. to be ianly reliabte and con-
sisienl batch lo batch, as ong as you
Pre-heat your mash tun

Wh€n mixing hot walefwith dry grain
ror th6 ifitial inrusion, the equation is
algebraicaly simpliried so thal the
arnounl ol gfain does not ma er, ority
you initial grain temperature, the iarg€l
mash temperalure, and ths ralio (r) ol
water to grcln in qua.ts pef pound.

INITIAL INFUSION EQUATION
Sirike Waier Temp€raturo Tw =
\.ai(tz-IlJ+12

MASH INFUSION EQUATION
wa = 02 -T1)(.2G + Wm)/Ow-12)

r = The lalio ol water io grain in quarts

wa = The amount oi bo tng water

Wm = The toral amount ol warer
in the mash (in qrads)

T1 = Th€ In tia temperaturs

T2 = The lafget temperaturc

Tw = The actual temperat!rc
('D of the iniusion waisr.

G =The amount ol grain in the mash

The infusion water does noi hav€ to
be boiling, acommon choice is to us6rhe
sparge wal6r at 1 70" F. Thsn Tw becomes
1 70 " F and more water (VVa) wil be need-
ed to make up the add iionat quannty oi

3. C lculai{r the no-spargc graiD bil1.
Cn=Sx(;r (10.51

4. C.lculrtc the no-spargc boil,qrslily.
BC‐ 0(:xV,ヽb (411

{i.e.1.04i}

5. Colcuhld the no-sparge Dastr

Itn = 4(Vb + kcny(ii (2.98)

6. (lakxrlAlo thc roul nrtssparSe rvarcr

$h = C x lln or 4(Vb 1 kcn)
(31.3)

7. Calculute lhe \.olum. of wa1$ vou
irill use lbr mashoul (qusfrs).
umo = Cn(Rn-Rrl or Wn - i irsions

(10.4)

A. (lalcula.c rhe !,aal no-spargc urosh
voiumc (quarts) Thc volume of l
pound ol dry granr, nushed a. I qrarL
per pound. has a !ol m. oI 42 nuid
ounccs (1.3125 quarrs). Highe. ran)s
ody add lhe addilionsltldl{!r volumc.
vt = Gn(1.312s + oin - 1) {34.o

No-Sparge Mash Example
1. \\? havc delernrined rhat the scal*
up factor for the Port O PaLDd rer:ipe
is 1-2.'lhs.cw grain bill is:

Grain Blll St ndad No-Spalg.
pareare mall 7.5 tbs. s tbs.

cryslal(60, L) 0,5 tbs, 0.6 tbs.

chocolato malt 0.5 tbs. 0.6 bs.
back palent mat 0.25tbs 0.3ibs,
Total weight a,75 tbs. 10.5 tbs.
Total m.!h vol. 3.75!st.4.69at.

tl \ loutrllr\\ Mi! rr trt:o02



2. tjrom the ir)fusion cqualions in thc

sid,)bar. wc can cakiulale the infusions
tbr dough-in nnd convcrsion, based on

Lho oow $ain bill of 10.5 lbs.

tx)U(i||-tN |NFUSION
Tllrgc1 remperarrre: lo4' F

l){trrgh-in infusion ratio: 1 quarL4b.

blusion walcr teDp- 111' lr
I usion volume, 10.5 quarls

CONVERSION INFUSION

Wstcr vohmc of nesh is:
'l-arg0t temptlrolure:
trtusion waier lcmp.:

lvn = 4(vb + kcll = 31.25 rru3rls
lvmo = wn - infusions = 31.25 - 20.9

= 10.3S

4. Yor mighl thtrk, "Jusl add l{J.35
quurts md call it g{ i." bul $c donl
want to push thc mash<nrr temperu-
turo over 170' Ir bnrusc of thc sk ol
ldxrio cxtractlon. llh wallt to calculaac
rhc inlusiotr rcmpcraurc rhrl will gilc
us a flnal mash tdnpcraturc of 170' lr

{max). From tho eqrali,'ns id lhc sido-

b{r, we ran re-lrrangc th. rqLralidr:

'tw = (T2 - Tll(.z(i + wntrwtr + T2
]V = [170 154)(.2 x 10.5 +

20.9)/ll).35 + 170 = 205.5' l:

Itr Lhis casc, using our usud ir u-
sion water of 210' F ivould possibly

incrcasc tho potenrinl for ta.nin
exr.tr(lion from thc grain husks.

llowovcr, whcr you calculaie thc ll rl
lenrpcraturc usins zlo'F, rhc rcsulr ls
a mash{ul lcmpcratu.e ofonly 171.1'
F, whl.h is nol o lrig ditlbron.e.

Yis, there or0 a lcw cAlculaln,ns
bvohrd and ir\ a l,n biagcr Dr6h. bu(

it does siDplify tho lautcinS prot:ess lo
add oll the w,rl0r r.o l.ho mash and

d.!ir it 1o start your boil. turd il you

want lt| simplify lhc calculatir)n aspccl.
thon loadiog rh1) cquarion into tr

sproodshoet or using a bn)wing soft-

lvare progrd r likc l'rol18sh or
Stangcltr0w will nrskc ir a snapl I

John ?almer is the author t'I How
b tupxf (Dek estrctivc htblishitt{t.
200 I ). This is his lrst BYO anicle.

.No-Sparge Brcwing: An Old T€chnique
Revisltod" by L.K. Bonhami
Brcwing Techniques Nat. 6, No.4, 1 998).
''A Fomulation Procedue lor No-Sparge
and Batch-spaqe Recipes' by
K. Schwarlzi hom€.€lp.ncom/brewbs/
f iletnbsparye.html (1 998).
''Mochanics of No-Spa€e Brcwing," by

wwwpromash.convnospa€e-html, 2000.

lO.5 quarts
154" I'
210'rl
10.4 quarrs

lj. Al this point w€ halo r rtrthcr ordi-
nary m&sh ol l0.5lbs. in 2{).9 quarls of
watcr. i.e.. a m&sh ralio of about 2
qrMb. Thc totalvolume is sbout 6 gal-

lons. Now wr) will ca.lctrlatc how much

wrrcr wc necd t{) add to makc uP lhc
r0tsl no-spargo wate. voluDc t\\'fl) and

trso It tbr a ruoshout inlusion.

``SUDSBUDDr'
Beer Keg Cooler

DESIGNED BY A
HOMEBREWER FOR
THE HOMEBRE$/ER
& SEER CONSUMER.
Whether you drink
keg commercial beer
or fement ales to
lagers in carboys,
the Sudsbuddy
beer cooler is all
you needl!

No other cool€r can matoh ow foatures
For more informataon go to:

www.beetcooler.com
or call (609) 264-SUDS (7837)

Commenorate with style.
Our drstincdve be€r labels male tour hmebrevv into a

treat tift. Ue yar om rcrd5 with our st/le!, shaPes
.n.l aolod. h's easv and there'! no minimum orderl

Vlslt our online storc at wYv.ttttownl.b€l..com
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Big Batches
A guide to making more beer on brewing day
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Thc biggrsL dillucncc tu bre{-
jn8 largor tl'an nle-gallon
bar.hes 

's 
thal tonr $ort is no

The lct t0 bfewing J,Dr firsl
big batch is plAnning. \bu eill
b. deah)g wilh Dcw rquipoent
rnd rcw tqlrniqur)s in addilion
lo managjng more water and
ing.cdicnts. \bri should dcvclop
a brNlttl{ phD tlur aims 10

both aroid porcntial troblems
and also t0 dcal with likely
problenrs thuL trrat arise on

llith this dttirn.nt. lou coul.l bttr. u l0-
aolh,t h(tth ol h""r l:xtract brcut'rs uoukl
not nc..l th( nn6h essal ar satonl buntt

ost homcbrcwrE slalt ou!
br_ lrrewirg li\. Xall,'rl
Irr.lr.s- and this is an
rlhfdablc an{i manrgc-

ablc si2.lo brfl\:.\t somc poirrl iI Llloir-

br(r\joJr, li\.s, hor!e\er, trraol hrtrnp-
b.rwrrs rt l.rsr considfi scaling up.
som' m y $ant to brcs roro bcu;
Othcrs r)rr wut t(, brew lhe srlril
nrrrrurl r)l h.rlr rl{.h re.r in less tjmo
Slill otllrB n)r! sin l saDt to bfcw u
lafgf Drr(lrI t\!o lirf a sterinlc!11 .

llr'\\nrg largPr bar.hes ol homc-
br.$ hi{ its nd\anlagcs and disndun
tag.s. l-l'f pri,,rur'l rdrantrse it pr,,-
durti\it\ - \r can brr\! 1o, 1i or
n,n' {allons ol b..r i. roughly rc
saDro rrrounL ol tillc thar it rak(!s lr)
bnx! ll\. grll,,Is lh,, primafy dis d-
!rnrrge is rh. cosr ol bu)iDg lNl
rrqurrfd tr($ cqlilnnctrl. ]\1 I ntj|u,
nN". lou U pn,b{bh ha\e t,, sl}rnxl a
lcs hundr.d d.lhrs 10 up8rado )our
stsrenr ilrou bu\ .!criDnrg oer!. !rd,
th.r.'s ndd.d tnnc fuqui.e{i o,r bn$
da\ tu rlriul +qoiprnenL nnd 10 heal th.
hrl{er \rrl|[Ils 0l rv{tcr requirrl.

lhr ihdrnoDtals ol br.wiDg d0
Do1.lrarrgo. rcgardlcss 01 *herlcr lorl
ali br.\!inA filr' {alons of beer r{ith
\oxr $isr buddt or 50.000 bnrfr'ls ot
lhrdrlcis.r llo$r\cr tho .quipnrcnt
lar bro$in,{ docs chugc $iLh s.ole
and )our'tp.h irtoe\ irusr adapt Lr' it.

Equipmenl
'lb si:ale up lrom ll!.-grllon batch-

os to l0,gallon or largrr batchcs, lou
$ill Dccd scrcral ktr pnlr.s of cquip
or.nl- li,r beginnors, ror'll nced a

brp*?ot capabl0 of holding thc sort.
Thc brcwpot should b,, ubl(i lo bold ar
Icasl 20'1, pcrr.nt n!oi0 lol!filc than
rhf lohme of irofi you ftan to boil.'lhc cxtra" volumc allo\rs ibr Lh{l

totrxiing 1ba1 rr(u$ whrr tle worl
brgins to boil lb go al0ng wirh rhc
brcs?ol. mull n.rd tr hc.l source
capabll' of irpatinl.! lho \!o.t and a
fhiller rapablc of qui.klv .oolinS ir If
yotr ar. an aU-grait) browcr tou'll also
n.cd a ursh rnd huLu \{$sel 1,r hokl
ill y,'or grain You .an lhrmont in huf
tipl. buckcts or carboys uf irxcsr itr a

'|here are many ..ur.cs lbr hrc\-
i'rg cquipmcnr, and ll)ct havc beeD
ampl! discuss"d ,,ls(vherc. (ljor
r)xample, rhe Scptember 2l)(r0 issue of
/,t?) has an arriclc cxplaiiilg hotr 10

.onYdx a kcg ro o krltle und ttrc
Sunnncr 2001 issu,, hus un a.ri(ile |}ral
d(iscribe\ h{M l,o huild I largc naqh
lun.l lf lou simplv \\hh !o brcw a fcw
big barcl.s lor d !p(arill e!en1, tou
hd\c r le\r olbr:. optidrs. ll lou knoi!
u arid h,Dpbrtslv$ sirh a larSe ser,
rt,. ror r:ould probabh {rrangc to use
his or hcr s$tcn) iI erdllug{r tor some

?echniqu?s

by Chis Colby

bu,.. An ldlan.a8e or b.ewi g ,trr M
experien..d brcwe.s srsrem i. rhar he
knows his b(\ring sct-up and can
nssisi yuLr ir grtrhg rhc rDost lrorr it.
'lI{, kni)wlcdgp lou get f.om this rnay
bo morc vnlu$lc than thc crscs ol
loof you cnd up ivirh. AltelrrLely. il
lhen, is a bf ,,w{n-p.emises (lt(}1,)
shop in yotrr arca. you can brcw rhcrc.
\bu should. lrotyeler. checl thr focilit-
,rL and soe il th{'} hale the equipncnt
to accommodatc Iou brcwi[g plnns.

ll tou risD t b0g, bo..ow ('r sLeel

rIe {t,tn)t,riat| rxtuipment, don i try to
bre{ : big barch of bomcbrcw -you r'c.iusl suttilg )ourself up fof dis-
{pl,oinlnreDl. I one speDl a very long
night in mv grad-studoDl apartnrcnl
1'liog (o cool tO gailoDs of worl in nry
l,alhtuh. lhts irr ld set aside lbr thc
job m.lled wilhin l0 minur.s and il
wns hours lslcr before thc wort w$
evcr rkrse l(' boingpit.hablc. so. mak.
snr. lou hav. thc right tools bclbfu

Wator Prepaiation
Hcaling the amoDl of warcr uscd

!,, bfew file gallons of beer .an bc
rion. roasonabll quickly oo osr
kilch.rr stolobps. ivltch rypi.llly pro-
dun,ft,ss llutr 15,{r(Xr I lLs ot Lh0rm&l
.,nerg!. lr,)r 1(J-gallon or targcr bat0h-
cs, you will nccd I bo[cr hear $u(:e.
M0sl brewefr wh{, mdke l{l or moro
grllons of befi us. propanc iumcrs !o
hcat thcir wabr and boil their worl.
Nlost propue bunrers are .arcd ar
:15,t)0ll !, morc rhah a hudrcd rhou-
sand BTUS. Elen so. healhg tL! brcw-
ixg $uLcr can Lake asiil., ,,specially
lar vcry lrr8e all-6.rain bai.he$. I rft-
ommAnd that you bcgin h.adDg youf
brcwiDg liquor (your lrorLed brcwing
wat',rl ll$1, rnd do other prcpAralory
lasks whUe the watcr hcars.

lixrracl brc$crs ivill nced 10 lear
cDough warcr to dissolve ard tloil lhe
nrulL c\trucl.Ifl'ou ran trtans8e it, yoLrr
l,esr b{L is 1,, perlom a fullworr boil.
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ln drat case. you will nccd to hoat a

volunx! of {slcr cqual to }our brlch
si/c plus about 1O%, whi(Jr tll'ws ntr
cvaporativo losses during thc boil. ll
yrr hril r inncenlrrled wo , ovoid

maklng the worl on(entrnlo loo Ll'ifk.
Donl, Ibr cxamplc. try to boil a lO-

,{ulkn r{!cipc! amoul of nll|lt ortracl
in your usual 5-gdkrn-si/ed amonnt ol
liquid.,^t a minimum. you should
{)xpard tllc amoul of wort you boil IitF
earlt with bal.h sjze. li'r exsmplc, il
you usually boil thrcc gallons ol watff
ltld rrull oxrrcl uDd trdd lwo gollo')s

ofw&tor tr) your form.nlor L'r n'8kc ll!e
gallons of wor1. you should boil al l.ast
six gullons of walrr ud oralr cxrract
and add firu. gallons 

'rf 
wrter r(, rak{i

a 1o-gallon batch.lhc closcrprr getlr)
boiling lour fi worl, thc lcss wort
darkcning will otcur. Y,u ll alst' t'ri'ri
nf2c thc chrncc of scor.hing Yonr
wort. (Boiling o Iull worl hns olhcr
boaelits. Sec Sleve l'arkcs"'Horrx)brow
Scionco arii.le on page 5l lhr mon'on
*ori boiling.)

^ll-grain 
hrcw*s will need a $l-

urDc ofllalcr ahnost doublc thcir bat.h
size. YoLr will treed tirc wal* lhal Socs

into thc b0cf and tho watcr losl 10

claporaln durn4{ drc boil, plus thc

arn,'Llnl ol r!sl1,f |,lL in the i'ash l!n
whcn sparging ls.omplete ,\s I indf
calcd abovc. this anrounts to atnost
d,'uble vour b (:h s47ts. The exacl
amounl lvill depond on breiting
spe':ifi6 such as ho$ rigo.ous Your
boil is and th.r shlpe ol.r1)uf mdsh rutr.

lla\ing a serond burDer and large pot

r.sorvcd l'o! fl hot-wolcr tank will hdp
touf all-gruirr brcw'day imDnx${ly.

Mashing
\r dl'gratr brc$'cr ma! nccd to

mak{' a ft'w rttsng.s li, his pnr:tsdurcs

lbr nshing largcr amounts o| grain.
Howcxr-, thc pro ldurc reallr does t

change thal much lrom how sd'aller
mashcs aro pc brmod.  s with frlc-
g{llon brtcl)o$. tou ncod to Drarch dlc
mash tLrn wilh your brewing Prom-
durcs. Spccill.alltl lf ]'ou use a pi.nii:

cooler nrash tun, Yotr c{ntrot dir.cUt
hcnl lour mash as you can rilh {
slainlcss slcel lessel. Also, you'll necd

more room in your mAsh lun if you

phn on pcrlbrnring stcp'iutlsion
rrxlshes h whnrh you trdd hol walcr 1o

elolare the temperatur. of tho nrash,

Yor should mash in with th. same

liquid-lo'grain ratio ss !ou arc uscd to
in livegallon b.ewing, usually sround
1.25 quarts of {a&'r pcr Pound of
grrir. The amourl of tnDo )ou sPotrd

mashin'{ should likewise femain
uncheng.d. lhc amollnl of time it
lakes !o collecl you. wort shouldn t
changc mueh cither'lhis nrr&ns you'll
b6 .olle.ting a largcr vdl'm. ol wo.t
pcr unil timc, but you ll bc drain ing the

ssrne perccnrage otyour ruash as wiih
n!.'gallon batches. (lhink rbout il:
Co r rcrcial brcwcrics donl coll..t
w'r! {1 the ui(hlc thet iirur&ctcrizcs
livo-grlkrn .xn {}fi]s. lh')io d bo 

't 
Decr

on iho storo shclv.s il so.)

Slirrirg lhe ntush will rcquiro a

mash paddle. While yrr (1,uld gcl

l    gO
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a$a! will) usinJ.{ u hrge servilg spoinr
to slir u fivo-gal|rn mash, !i)u,lt Doed
soor.ihing ntorc suhslantiat to stir thc
amounl of 

'{&iris 
roquifud lbr a 10

gall,,n barcl \\'ithoLrl a mash paddte,
you ll alnx)si c.rr{inl! cnd up \ith dr}._'trah-halls 

nr Jorrr m$tr.
F.r iour lirsr dash in, Ihringyotrr

Largoi r.mDprntufc mighr bo difll.utr
be(iaus. yo! r usilg n.r! equipdont
and nlrni i grodirlrts rllanion,rf used
1,,. 1b malc nasbinA in rtro,.{r rrn,-
L|ollcd. prp-hert thc m1lsh txn bt liltinA
il $itlr hot rraler pfior.lo mastrilg jD.
'l his $ill cdsure thar )ou {ton1 qri,.kl]
lose h.at 10 I cotd ruD tvtn r rou begin
adding th. hol watcr

^rso, 
k.+p { to! gaUonr ot boiliDg

!val()r aDd a lew gauon! ot firrtr!
!rtrrp{rfaru.. lvatdr Irr hald in 0asp lon
oler 'rr un(lcrshool vour ltr.gcL toln-
p0atufp t!fiije tou aro n)ashinJ{ iri,
nrcasurc rl in.sir le|rprj.ntu.c rvhcn
lle rnash is srilt rhn.k and nrrk. ,vou.
anJustnrqrts N Ior.ppn)d|h I our
o.srrcd $a|lr to grai, .nlio.

Boil
Althrugh yoDr trpLrto mal bc lorg-

cr nranagins tho boil drrsn-r fha|ge
nnrrh \llrcn lou s\rilch lo nrrkjng targ-
cr DaliJ'cs. \bn \LaDl l0 nainLair a
n'llilg boll i).llxj durali0n ot the boil,
j,rsl ar lou sholtd ttr tjr.-ga ,trrbakh_
cs. I his is cu b. nraugcd bl.(hoosjng
thc right equipdllnr, idiusrtug rhe ti.l
rnd adjustiig Iour brrrner's ourpnt
r\,,i(lillg scorching is also a .olsjdcra-
ton Irl,rr brcwing teltte has n rhin
bottom. of lirr bulcr tbruses ltoat ar
one pourt. sti.ring ftn hclp aloi(i r|is.
lbu ll also lvnDr 1(l a\0 a boitolcr
\\'ittr l rger t,'luucs ot Norl, boitirg is
n')r only a pain io rteax up. ir.an b| a

Cooling the Wort
V{,sL c\tracr hrewrfs hcat tpss

d]an filo galt,Jl$ ot worr llnrl ,ool iL n)
a sirtk. IIost hom.t)fc$.cr-s Lho boil a
li'Il fi!c-gallon $,ort,,r brc$. tars.r
batch.s olbrcr uso ono of t\ro dillcrcrr
Dclhods ftr frxniDg lhcil $orr. sorr.

cool br usirtg irr immefsi(D chillcr;
oth.rs nse a rounterflow chilk,r This is
the put of l)()wing rhal changcs lh()
Dosr whu' slvii.hiDg ro larger baLchcs
I'rstuad ol roljng your wort 10 lou
sou..e ol cold $arer vou ne.d to nlole
tllc coohr{ rquipment Lo ),our wort.

liru if \o! (r)uld movr your s,orr,
il ilould bo tnne{u$unring nr rrnl il
b) ilnmeNiitg th. ki1tt. in (old tvarfi
As lhc volume oftr liquid infrcrs(js, iis
sufr:rfi!ro-!orum. ralio dccr.ascs. Il
0thef words. wilh bigger worts a
smarref pcrconrrgr 0t tl)o worl is
lou.hjng lh. uulsid. ot'th| Ieut(,. Sirco
rt'e r)ursidc ol rhr t"lllc is ibc snrfa(?
sh.re rho hcal .\.han,ie occnrs. ii
1{k.s l fro|o|1jixu ]. loDger li rc r0
.(trt I largc won hy (rx)lilg rho oulsi(te
nrrlir(rl {,lthf kcttlo

,\D irnmcrsi,rr r:hilicr is a lrelrl
c.il, usrallt coppcr. thaL js subD$gcd
!r rl)c rlorr. (itd sdlcr mns rhrough
lhe fhilk'r picts p heal tio|u thc rlorr
and e\ii\ rh{r chilhr 't.o sanitizf the
chilhr clcar ir ud ptacc ir in your
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fechaiqrgs

wort for the finsl 15 minrtus of lhe

boil Tho hest ofthe wort will kill any

stroy bactcrir of fungi.'lhc wort n|n
he pcriodi{:slly whirlpooled by noving
rhc chiller in a cir(ular nenrer o cc

you stop swirling rhc trhiller. thc rclal_

ing worl {lllllow pstlhc coils, specd-

ing tha cooling ofthe worl.
A counlcrllow chiller is cssenliauy

a rubo within r lub.. wilh lhis t!?e ot

ohilter. worl is coolcd rs it Is siphoned

liom the kettlc to the fcmentcr' As thc

hot wo( nows ono way lhrough thc

chiler, flnd water nows rhc olhcr wtv.

ll€{t oxchange o{:ours as drc liquids

llow postoach other' cold w'fl cmPucs

into thc lbrmcnler and hol wster llows

'Ihe o{Ibcliveness of eithcr lvpe ol

.hillcr can be i :rea-sed with thc nse ol

a prcr:hiller A prc_chiller is an imn'r-
sion chiller kcpt in sn icc bath- \{aler

Iiom lhe pre{hillcr cools waler head

ed for thc primarv (hiller' thc grfatcr

thc tomperalure dlffcrc tiol belwecn

lhe wort and the wsler rnnning

tlrough the r:hillcr, lhe faster the *orl
is chilod.

Fermeniation
,^llhoL'gh l$g* tcrnrcnl( rs are

auilablc. mosl 'big'bat, h ' hnm.brow _

ers simply splir thcir tlon into nnnriple

ca.bor_s. lhus. Iou .an ftrrnx,nt t'our
bcer exactly rs you d'd belorP \o rral_

ter how many carbots vorl lcrn'cnl in.

all you nced is ote emply r:arh'! ro

rotjt all your bi:er Io sccorrd{rtr Nh.'r
ir.oncs timc lo rad 1hr lnrfi, rack onc

carbot lo thc cmprt |arbor'. Cl(ian the

jusl-enpticd cnrln)y and .ack ll'e ncxl

carboy and so on Jusrcmpli.d c

boys,:an hc quickly wasb.d a d li,{ld}'
rinscd with steriliTing solufl'n ll tho

bcer rdl jusi .ame out of lhc 
'arbo!'

strrclls and lastcs nbighl. then tlrc eal

bo! ran bc {tuicklY Proc.ss.d

Brewing for Special occasions
tl lou aro brcwingyotrr larg. brl(:h

lbr a spccial occasioo snd tranl as

nrrtr he.r as possible rox m'.Y also

$'aDl to (r)nsidcr Iigh-gravitl brPt{ing
In ld,tl-!rn!itl l,fc{ing. you larmcni I
.or)r:eniral(d $1'ft rnd dil!le th. b.er
ro workiig slrcngth at pa{rkaging (seP

Lhe IjobruarY 200{} /lrO and rhP

Janusr!-l;tbruary 201)2 Av(l ntr morc

Bctorc hauling u l,'drl o! honrtbrcw
lo r Ncdding o, otld spccill l:vent.

chccl lo s.c iryou ll b. abl(i ro servP it
Thi: liTror li(:enses or busnress con

rrafts al somo lenrlcs nrrl r)nly rllow
alcolrul from dosig,raled dislribtrtors lr)

bc scrlod. Sonri r:aler.rs .f riverr

rxr)rdinators msy objccl to serving

homcbrow, cspa.i. ly if t)r(l!' prolil
ItoDt sdliog thof owD trl(rohol ]\Dd. ot

coursr!, bc surc llal tht guc5Ls ol

l(trrr know rnd ePprnv. of !our Phr'
Yorrr budd! trrs! lov. )our hotlniDrc$'

hL,l bis so(trFlolr. mDthcr-io-l8w rna!

lioM dr thc sighl uf tour lgloo cool'r

next lo lho icc sculpture l
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Boil Basics
How wort is transformed in the kettle

lsomerization of aloha acids

oHo

iso-alpha acid

In thc hoil, alpha d&lrJion hops on'urn\nted h iso-atpha dcids. Atphd aci.ls
are insoluble in u'art a d do tnr tastc bitter h.ontrast, in-atpha n.kts ar? hoth
suhbla nnd biu.r h nnst hrphhtg rilmti'ns. iatu 2t, tn tlt p,:trput ,,Ithp utpha
otrl: nrA?nt nt trl hxtts urr isurkri:.t|.

a.r rr$r all gain brcwcrs
nre proprred Inr l)c ddcd
dift.ult! of mashinf. Ih{,y
alrcady havc rcad dour

,re ellcrxs ot dimr(D1 tiDp|rsturcs.
mash rhicknesscs iind rcst conbin{-
lions. Ilowcnr.bfc Lrsc thc to.hnkLrcs
lbr wort boiling l]ru !cr) straighllbr
{ard, tha! mar not lavr l.amrlaboul
thc iDportanr bcn(lils thar boiling lha
wort .r)rrflxl! brilgs lo th0jr bce.
Whcrr rsk,{l f'tr trd!i(e r)n whet it rrkes
(o mali(l grcal bcer. a lhmons l;e.man
brcwor listcd lou!. rliiDgs: Bu) rhc bcst
ingredients !ou ,Iur possibl!- rlTord,
.lean .!.rvthing nli rhe timc, hoit the
kcld. wrll add prat..

Thrrc dre s(^1T!l rcasons 
'vh] 

a
gooii t!(trt boil is itr'porknL.

Wort sterilization
Iloiling Iour $ofl pn,ykl$ .n,'uglr

hoat to r.nd.r th. !vor1 Ir.. ltom any
hadr al contanriniliion. Thf pfin.iplo
wort ba(tcrtu arc r(./or(.i .rs and
the! arp easilr lillHl hI l,ent. lIe l(nv
pll and the anrib^.tFrial a.rion of.cr-
ra'n hnp constjtn.nts rvill cnsnr. rhar
lhe putlog{rnir ar)d spore-fornling
organisms lhal !v(trrld othcNis. sur

Enzyme inactivation
Most ot tbe cnz]nxr a.lion ccascs

r:arly during t!,trt r,'llcftirn, ei1h,x du.
1o raising lhc mash tnmperahrrc lor
rn6h otl or br spargjlg at a lighcr
lcnipcraru.c in an inlusion nlssh.
lloiling .eascs the rAmaining enTyt|rp
activitv ar)d lixcs thc carbohydrarc
(xnnposiri(rr orlhe n,11. rurd horxr thc
d.xrrin conlcnl of rhc final bcpr
I).xlri.s arc complcr carbohydratcs.
Lt Lho absclnie ol urz.r"ue sotilitt to
brpak lhcm do$r into simFler sn{ars,
br$rcE vcast caDrot lcrmcn! rhom.

Boiling's effect on proteins
Lrndd thc lhvorablc condilions of

wort boilj[,{, proL.ir)s aDd other
pol]_peplk|trs tflrs{nr in the worl wilt
.ombinc wlth polyph.nols or tanntns.
lhc rale ard cxler! to wlicl rhis
or,rL'rs is irnurnrpd b! s.!eral fnrrrtrs.
tnr.e the mn.ring oi rh. components
d.pords on chancc cncountfrs. thc
rltc is ir)croused bt the ndxing lction
ot lhe w0rt, and also h) rlrtsir relalilc
ron.entrarions. Prot.in-|an.in com-
pl.rcs collidc wnb odrcr prolciF
taruin courplcxcs and stick logotlcr
xntil tlcy a.hj.\e a .oflanr rsss and
pre.ipiiar oul of sohtti.n.

Ho^earr*
Science

by Steve Parkes

In'iltug also cur dcsrlo) a protoin s
lhr.o-dimensirnal srru(Lure. hueills
aro l.ugc motcculcs rnadc Irom snraller
n'lccules (iall')d Mrilo rcids. In a pro-
t in. am'n. a(i.ls arelinko{lcnd L', end
Lo lbrn a srring._ lhis sr.ing is coilod,
ft,ldcd and 1,r'pi)d irlo o thrcc-dirD.n-
s'.nalsbu.inrc. ln addilirD, $rne t(!
tcins arc aclualh_ conrplrxes fom..t
lrorD sclcral dircro l proroin strands.
'l hc three-dinnnsi{,nal sh{pe,)l a pfl !
lciri dctcrmiDcs rhc prolcins Iuncrion.
'lhus. shen boililg dcslft,ls dre llreo-
dimcnsn'nal shap. .l pfrtr)in. it slso
dcsrroys ils luDclion. (lhis is, in th.t.
wh! worl boililg slops eorJ'mc lurc-
li(trts. lizvnres Are proteins.)

Protcin and tannins ar. rhe prima-
rt (xtr$liluut(s ot Lhe hor brctrk i rho
kdulo. -1h,, hol break is the bn,wn
scunr that lbrms on Lop ol rho $orr as
boil rpproaclos urd is {lsu krown as
hol rrub. Its li,rnati0n is ai(l.d by lle
a.ldirioD of kclllc tinings. L,suaIy
otlrucled fronr scarvccd. lrish noss
(an he ddded tr) rlc tetllc 15 n]inutos
bolbfc the .nd of rhe boili the moss is
nc,{rtivcly chargcd ard ean alrracr
positilpl) (harF'd proreins in the wort.
,\lrhough boiling lbr oxtcndcd pcriods

thc antouDr ol lrub
itrmrd. boilin,{ t,r l,r' l(nr{ .reatcs
_shoar fo...." that brcal up the laryer
nocs back irro s'nallcr o'rcs. making
Lhoir !llims|e renolal ntre dim(xrll.
Lowcr pll causrs llocs ro bo largcr and
nrorc slablo. nnd thc prrsoncc ofcalci-
utrr irns aids t)()tein aggrcgrrnD by
binding protcirs logether.

Ilol brcak DUsl bc rer)rofcd so llar
thc hol worl (rn b€ (lpdr \ti,st rxnl-
m.rcial brew.rs shirlpool rheir worr
and l.avo tho hol brcdk bchind wh.n
thr hol \YorL is rrorcd to rhe hcar
exrhrnge.. Other p ncins rre pre.ili-
lainrl by .ooling and this material is

Coldbrcll is \rN siuilar illDrkr-
up Lr' hol brcak e\i:epr Lhrt Lhe flrxs
ar. mu.h sm.li.r {)pinion h divid.d

,n.' .,*" U". ao',u. ruu, E



oD dr..or,d to remo\(i this trir)r lo li'r-
nrenrtlirrr. Sotr,,l bfowers li.l lhrt
remolal puidcs clcsncf lhror. but

.old broak fu.Ldins si,m,, unsnnrrar.d
lht{ :.ids reqnired lbf tcast nulfiliotr.

Irish nnris is a scdrv{xid{lefi!ed
polymrr ol Lhe suAar galarlose.
lndi\ idoal galadose nrolccrlcs arc
link.d ro olhcr gala,tose mol(r:ul(\
lhrough trlpho l-3 or nlpha l-,1 link-
rg,:s li lrish moss. somc hydfo\!l
(Oll) grolrps ar. substirulrd $ith sul
phole groups, Sning il ar,'!,,rall neg_

hriv. (iargts. lrish moss acls likc lL Dct

ihal ialls rhr.rugh rbo wort and (Ilps
aDl posili\el\ rl'ar'{.d pn'rPin! bl'

hinding nr lhem. lt is usrallt {dd.d to

boiling wof! aronnd l5 rinulcs lionr

'll,rn is an optimum rare ol ns. ibr
lish moss, and tcsts should b(i donr
usnrg dill{'rcrrl frles r)l hdditi,t'. Nlost

homcbre$ers add b.t!v..n 3/a rnd
I'rl2li'aspooDsperI,i\1 lnlloNot$url.
-l-oo mucl Irish nrss $ill ft,trn \erl
rlear $orl, lJut nrsr,lls in a flufl\'s.di-

群 RL′
″

menr rhar lcarcs bcliid r lol ofnorl in
tlic o uL. Exccssi!{, lc!els {,t lfish 

'noss
in the b,)il(:a redD..Ih. k\a'lsofpfo-
rcins rcspoDsiblc ior h(!ad fu[ari,n'.

solubilize and isomerize hops
\llhougb th.rc 4rc r gfcdt man)

l!aftions o$urrirtl{ dr.itg lh. kclllp
ll)il. rl! prin.iplc one ofinl{'rosris rlic
isonr.fization aDdsubscqu(rttsnu-
bjlirotion - oltrlfha a.ids. l*,merizpd
rltt'r arids.rp rbe rnol.cul,'s rcspon.
sihl. l.r ftc bi(cr ila\of iI bfer TLr
chnrl conrponcnt of alplu tr{i,ls is lli,
.r)nrt!trrrd }unr!lone.

'Ih. isoncrizadon oi hun'ulonr tu
isohuDrulore is facililatcd lJr tl'c pre$
fn(xr ol' nral{ncsiun' irnrs lhc exrnG
rnrf rnd isomeflTarion arr h\ irclt-
cicnl. hoNc\cr. a[d as nun\ ds 70o.i,,'l

th. rlphi i.i(ls rrmair un.onrerted.
and hcn.e insoloblc.

OtIcr r.actioDs Ia\c steondlrr
elT(r1s on birlrrtess. Iit e\rnrllr'. lhr
o\lrhrion ol lh. beta a.ids - in.I'ding
th. oxidrtion of LupuloDc to huluponc

p.od|rrs a molrc'rl. lhal is nuch
rnor. billor and is probdJly rcsponsi-
blc lor nxrt li.gering unplcasilnt bit-

Factors affecting hop utilization
'lheri' nre man,v lh.lors rhal allccr

hop urilizarion. Boil i!)terbitr is onc

such taclor. The lnge. an(l In'rre
itrlense rlx' boil is, th. nor. alpha-
a.ids isomcrizalion occurs. lhu pll oI
lhc $o.l also has an cile,1- ll'e I'i'{l'f
thc \t0rr pll,1h. grcarcr ihe isomcriza_

tim and sohrbilily ol hunolotlc.
It is gcDerallr acccptcd Lltot hoP

uliliza!ioll is herl.r in lo\r-Frd!irl
$r'rrs lh{n in hiSh-gravil} }vorl. lhis is
wh! honrfbrcwcrs ar.lold 10 d'rircu$
thc anount Df hops irr a lefipe il llrc!
swili| tfom boiling a .oncenrraled
norl lo conducriDg a lull !!o{ boil.

'lhc unmunt of hol break Pfesenl
.an rlv' influen,rr hrp uliliTaLion.
tlops ara associarcd wilh prolcins lbar
prccipnato duri.8 boilirg. For this fea
son, !rllri lJre\!ers wril unlil llP hr)l
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brcaN LcXi"\ bcll)re ad.linA th.ir iirsl

'Ih. li'rDi ol hop uyd is \pr anorh-
cr ,acl.f Il0p f\rfarrs f.odu.. rc
xtr'sl bilr,,rnrss. ti)lLoi! b\ Drll,,t hops
rrd whol,-,.afhols

lligh hoppirg ratcs nllLri, hot ltti
lizari.r' .\ddir! n,orp h.lrs rlwa\s
i(r.asps h,,p bnrernfss. bur l)|]{,nd
a .cflair ponn \ou g' t rlr.n'asnrg
r.runs $itl, grearrr hnt addilioDs

Oxidation of lupulone
ll|1a reid\ are lrso ril_,1r. bLrr thc!

ca. oridi/e ,lur rg sr.rag. ro a \nricr\
ol .,rn|,rrnds ihar are solubl rn(l lir-
ter in boiliug $orl. \\hile ir i( r...pt.il
tlu1l.h blrlefrrs\ ol o\idiu.d b.La rfid
is di||errn iiom isoDxfizcd brilr a.id,
o]rininf\ rfc dilid.d rs r0 lrs q!.lilr
Soni. n\fant,eF insist rhxr d). o\l-
dizfd brrr r.ids an non.,,r'U,^\ 1l,an

i\omcri/.d b.1. acids- sJril, {'rlrprs saL
rhil oridired bura arids.f. Drorc
harsh. Eilhrf wal, oxidi/rd b.I,t {.ids
g0 in'rf i!A\ lo rct lafiug t|| lrlrlefing

pot{r'tirl ,)l rlth. r.ids rh afe lal

Volatairze aromas
l)nnethll sulpIi(lt. 1l)NlSl i\ rn

nrlors.ir oromrriI rr)rnponnd tfliscnr
nr rtrust beef\ \lhrf i1s prcscnr in
{rr!rurr1\ Large cnough li, il Lo lf ll\l-
pd ann lmclcd. ir.rri IF an imporranr
Ih\or .Iararreri\1n of .l.1ccl. \l lo$
le\rl\ il smells ol f.rir of s\r.el {rr.rl
Wh.r) it is nlol) iDrf|sir il ran r.sctt.
b!. olcr stc$cd vFg.lab 'rs or r'!cx
g{rln. ln \onre lluroD.i lagcrs- it is

rt ihponanr parL o{ th lL\or Irfl)lilp:
a largo rcgional ltr, \, r in ihe Lnn.d
StrtIs (Holling llockl rls. liaLurcs i1

l)NlS is torrxId lrrrr \-mclhll
rn.lhioDnrc {strlvl, whj.h in turD it
p,odd(:cd from ainiDo aeids dufi ,r

rralling. S\lNI j5 coD\r! lrrl !r J)\ls h\
h.ir rDd lhen llre lJ\lS is !olariliz.d
aDd \rlisled aNar \irl, rh. srcan dur-
lxg \!,rfl boiling Son)f liuu)Iresrrs
$h,) l.a!o a lid on rhr l, Lllf llnd thrt
Lhis rorupound is rts-irrri.1uc.d NLqr

1,, \tcanr ..fd.Dns on thr li(l rn(l
dfips hacl i I rless lhr trp.ufs,r' is
rll nr,,\Pd. rh.n nrofc D\lS (,r L(.

n,flncd drrring N,,1 cLarififrriori and
lhis DNIS $ill s!^i\ts lo rhe ini bf.i
'lhjs is a rrr,l'lf jn .oDnn.(irl bn$
fri, s u\ing irhiiipo.ls lor this frrsl)n.
honrfbfcw.fs sl!tr'ld ar.n,pr n, .ool
lh,!r $orl a\ r!L|' kh as possibl. rllfr
the l)0il is f.nrt,,r.

Hop croma
llops a sr) rdnr.nr an csseftir .il

fonrlonort. FlLi.lt 1\ rcs|onsihlf llr
rhc clnfaLtcrisl .1,,)p tonas Ea(h oil
irnparr\ ir\,tr\n snr.ll. nnd hop rr,rra
rs Jnadc up llo,,, tl!, r,,mbinarion( ol
r)aN snnrll\. r'1i,, oils.fc sohbk il l!rr
N"'1 and afe v.f).volxtilc so, rhr,r rfe
soon boilcil asr\ i,' rl,ts qlfam linnr rh.
l.tllc. This is sh\ nrNn\ br.$cf5 r(ld a

fl'rf{e ol hots r{ lal( in t|e lx,il d{
lxrssible ro tn t(' 1r'rp LIe annna hp,nrf
il is crapoftt(,d r$a\. l)r! hopping ls
uoLlref rH,h,r(,,. dcsigDcd to r!0i(i
1,,\ing !olalit( h0p (r!p,)un(ls
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Hometrn,'- Jcience''

Color development
(lolitr pi,:k-up h thc koulc is a

cornbi alior of seleral fa(rors. The

{r.anrelizrlioD of *orr sugars darkin's
thc non as il boils. Loss ol an ILo
nDlcculc liom the .onplor s!8ar mol'
ecul, ftrnns r doublo bond inside l}c
sugar rnolfl rrle, wh.h (haDgcs the

wr! th. sugar mole{ar|. rLbsorbs light.
lhereb! ullccting tho color |trile ofl
all waipr and tou rc lDll wirh carbon.

color dcvclopmenl als0 .omcs
tiom ori,hnoid produclion lrom polt'
ncrization ol reductoDos. (Thcse

lvlaillnrd rca..ions rrr describcd in
nue d,tail in thc NolPml)tsr 2O0l
'llomebr{rw S.icncc" arlirlt on cryslal
ndls.) Thosc rcaclirns rlsr) (xrrlriburc

somr flrlor co'npouDds. lhe rale th{t
thcso r.a.lir,ns 'ftu is slos duc m the

unfllornbl. pll and |cnrlFrtrlurc con_

ditirn's in boiliDg ttort
trinAllti the worL ean bc darkened

due lo chaffing or buflring lion cxccs-

sive h,)dt ol a hcat fanster su acc.

Ilox)obrcwcrs .an experi{xre lhis it
lh0ir bre$pol hus a lhiD botrcm.

Concentration of the wort
ln a larAo brctrcry'. up 10 ll)"6 of

thc kcllle .onLonrs (an br lost duc to
r)!trporulion during a boil of norDel
duralion. fhis incroases lh. oriSinal

Sraljtt ol lhe woft accordi.gll: lhis is

importmt when br,ls.iDg soDx, bigh
(ra!i\' bccrs. such ns barlctsines,
nrd. only lrotr' graiDs. lI] orclcr 10

!.lic!c thcir high origi al g|'Ilrities,
lhr wortis boilcd lbr an cltend,,d peri-
od - oll.n up t,, thrcc hous.

Good place lor the addition
of syrups and sugars

Sonc rn.ipes ,rall tf an iftxcasc
in trorl graviry abovc tbal shifh can

b. obtaircd b! thc nashing.tster'.
tlrornativcl}.shii' nirn,gdrrich lllalls
rfc uscd. il 

'nay 
bc n..cssart 1,, trdd ax

rdjur'(1 rIar.unt' ibut.s no nilrog'r. rn

thar case, rr)rr strups or br.wing

sugar f^n ho addcd in lhe k(it!]e. HoD!'
|R)wcfs ean a.lso add ilavorings rDd

orhcr adjxn(ls, su.h as liuit.

pH
$itrl pll will tall liom i {F5.8 ar

tho stan of boiling r,, ar)und 5.2 5.,1ar

the urd. This is Drinllril! due 1o llrc
prcfipitolion of cal{ir phoslhr1..
Cil.nrm n,ns i. bre\!n'g $atcr r.acrs
$.ith phosphares trom Lhe nrall lo lbrm
.al,,iurr phosprle and hydrogcn i,nis,

rvhj.h lower worl pH.
'll)is dcrnonsbatcs lhe imporrami'

ote\ta.ss calcim ion. in thc trorl aftcr
mashing. lir this rcffon. ir is sorre-
timos a gDorl id(a lo rdd grpsum lo th.
k.Ltlo. Il tour mash pll is fine, bul Ll)o

pll do($ nol drrp b a! lc.rsl 5.4 bv th,)

cnd ol rhc boil, adrl lA-il2loaspoon ol'

Hl_psunr pcr hlT gallons. I

Ste( l'ftrkcs, ouqPr und lead insttut
Lor at tlir Amcti.an lhcuer's Clikl,
uritcs "Ik nchrcu S(i(nP 

"o.Jt 
issutt.

Sincc l9?9. Williarn s Brcw-
ing has been the leadcr in

direcl home brewi g

sales. We featu.e a hugc

line of home brewing
equipnlent and supplics.
Our large web site fca-
tufes a comprehensivc
brewing questions dala-

base. so you can gel your

qucslions answered quickly.

Requcst your liee calalog. or browsc our exlensivc

web silc (and gct or) our e-maii \pccials lis0, and find
oui why we are thc leaderl

www.williamsbrewing. com
Free Caalog Request3: 800‐ 759‐6025

F`oo Catolo,

(800) 850-2739
e|nail: brewh eaven@ao l. co m

httpr/www.homebrewheaven.coln
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Spritz
Spray your way to sanitized bottles

This boule sqaler poueed h! pressurc
lion d k.s or sna punp, &n sp.ed up
IIe ptoess of :tnitizing bei bottlps

he idca fo. this projcct came
liol|) our vcry own N,lr.

Wiz.rd. whdher sizard or
monal. sc must aI sanilizc

spray thc sanilizing solutioll uDd we vr
8ot oursdves e hnd(' siinili26r lts th6
derails lhat mako this projcct a wce bir

Thc lirsl quoslirtr) is, wlcre will Lhc

prcssu.ized sanilizing sohrlion oomo
lroml lhoso who kcg Night onswor,
.tion a couplu ol gtrlhrts ol saniLizing
s)lutiur in r ktsg I|i two to lbur psi of
pressrre. lho rcst of us can 16ko

inspiration liom tho nolr,ubiquilous
hornc ard omrc-si7ed rrrod fl nlains.
'Ihcsc tr)untrins so inexpensivc sub,
mc.sibl. pumps to fcciroulatc wuler
onr rocks and p{lrbles.

Concepturlly, wc ro Almost com,
plpre. We havc a buckcr or kcg ofsani
tizing soluliofl, prcssufe (ftrn a kcg or
a srnrll pun'p) and A homomadc spray
*and. ll you choosc rho rc{ir(uloturg
pump option. Dolc thc critiul shurolT
height. lhe shuloll hci,tlt is the height
abovc wl'ir:h the p mp .nn 1 push liq-
uid any highcr For us thot nn,aDs t}sl
ahc dislmce bctwr!'n thp lip of your
wand and the bottom of your buckoa
cant bc grcal$ (ha th,, shulofT
hcight. Purnps rtrlcd wilh 3 grearer
shuroffhci{It are hener And oops . . .

wherds the on-oll swilch?
'lb croaic a nuid shul-ofI vslvo. or

hydraulir' "(nr{ff iwiliih, my pal Mike
suggestod sorndhiDg likc o 1c0tor.
tottor With oquol w'i,{It rt e{(h cnd,
lhc plank of r tr$tar-tottnr is porlectly
lulanrxxl. Wllh nlorc wcight on ono
snd - p.rhaps Il.or r big kid - lhst
cnd slans to llo grrtrnd rnd $rays
therc. Now in'agina that thorcs a hosc
rrnning tndor rhc tccrcr-iotlor. Whcn
thc big kid sns down, lhe rocler-tolr.r
pluk hirs tho ground and shuts olT tho
Uow ol watcr throL,gh rhc hosc. U'e ljun
use that samo concopt to ( Lrol rlnl
flow of sanitirirg soluti(trr Lhirgh our
botllc sunitizing d.vir.c,

\\e ll L'sc lAr.x. nor ordinary cloor
'rlgono tubin8. hecouso lurox cun be
easily pinchcd shur. And. insrcad of
rcnling thc ncighborl kid to providc

p20i′CS

by llom Cannell

r:lanrping lbrre. wc ll use springs-
PtrsNng doM on the othcr end of our
tcclcr-lot{cr will raise the bigkid" and
release our sdnitizing solution. If wc
build our acclor,rotter oD a woodcn
plnttbrm olcr r buckol,
or re.ircLrlale our sanitizing solution.

Construclion
'lhjs is an easy project and it

rcquires only hand toolsr a ssw, a
hacksaq a drill trrotor and drills, a$d a
.ogular screwdriver {and maybc a
Phillips screwdrivcr 1oo)-

llegin by cutring two solid pinc or
poplar bords. (l'lywood o. other man,
rrrd+ wood will comc uglucd whcn
sot.) Onc board should be sized k,
rrach aooss a spbre brew pot or plas-
tit: buckcl with plenty ofru oIT spacc
on eilb.r sidei thc olhcr makes the
tcctcr lotlcr Bccausc buckets and
scfap wood will vary, you sizcs may
not match mine. I cut a 7 x 13 x.ra"
basc ud a 7rla x l1 x 3/4" feeter,
loller. (lf you re not a woodworkcr.
_one-inch" boards arc a.tually 3/4 or
an inch tlick bccause oflhc planing or

PARTS LIST

1 lbot 4" x 1" clea. pine
2 fe€t 8" x l cloar ph€

L6s than $Z/fooa
.2-rA" hardwood pegs

$2 (bag of r0)

(4) #8 x 1 1/z" brass round-head
(4) #6 x 1rl2" pan-head

g'1.00 (bag of4)
. 24" of jA" out€r diameler sofl

$l3.oo/20'
.z-lt of latex rubbor tube

91.45/f@t

Subme6ible $20-g3o
RIMS pump $l2O

.Keg sysiem $135

F'0 t @|J dsnpl€s fy;
ht1pr',hupeorld,.er4ninipmr6 hlfi

■
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つ
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our bottlcs if we're gonrg ro purbcer in
thcm. Hot! we acconplish lhis rasl is
thf gftrosis oflhis prrici:t.

hr mv homebreiv club. rhc nunrbcr
of dilTcrcnt botlle'sanitiz'nA pro,+
dues equals the number of homc-
lrrHvers. some bakc thcir botrlcs iI s
50{J' I ov.n lbr half an hour Orhers
usc thcir dish$asher in a varietv of
wa!s. Sonre of th. dishilashcr advD-
(aL.s use sanitizor in placc of soap.
othcrs usc {hc dry cyclc tur moisl hea(.
,^ Icw do bolh. Aod, of.ourse, somc of
nry lellow brewers submergc thcir boG
tles in buckots ol sanitizing solurion -
al a no-riDse .on(:cnlrdtion and thcn
dfaii rnd boitle. soakingh sanili4r is
a great m.thod, but i1! timc coDsunF
irg and rcqui.cs fivc b 10 gall(nrs of

lurar ifvou.ould simply spray thc
inlcrior of Jour bollles with your
iavolilc no'ranse san'lizer, drain and
bor c? Spreting the ibsidc of a boillc
sh,uldn l be roo hardijusl Srab s sprat
boule fuu of Slar Sa,r. hold earh berr
bortlo horizontal and sp.ilz. Sritt, therc
ntust bo n btsrti:r i!ai-. Ilow aboul a
spray wind, mu.h liko ftc commcrcial
bor.tle rinscrs that hook up to your si k
nozzlc?  dd s source 0f pressu.e 1l}

BRn.\h{n ors {ay lup 2oO2
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The shutol ne.hanisn Jor our hottlc
sanitizer pirots dt a poit thal is o[-
cenkr 'I he bo@ttl piuots on do(ats.

Springs protid. the dounuaftI IorP that
ddnps the tubc. I'ressing on the olhc,
si.Ie oI the boo.d ollou,s liqui.l to folx.

snoothlng performod on lhc surfr(:c.
LoDgih and width arc accural6, but a
"rwo by four" is octuully l -3/a x3-3/a".l

'lh creolo r'Lrf |l]eter-t(,lter, wr)'ll
r)ccd two support bracknis and two
pivol pins. Tho pir$ oro'/16" hordwood
pogs rvAilabla at nnsL h(nDe-i'rrpr'"ve-

nront storcs ond hmboryards. (Irt two
support brockors lo opproximatcly 2 x
4 . (ll&mp tho bfar:kcLs n,geLheti thor
nrark a ccnlcrlinc and drlll a 21161

hole lhrough both. opproxiNately l'
liom Lhe l('p. l)rill Lhcso holcs as rlosc
to p$pondicrlar as possibh, 3s thcy

Me#ufe trnd nrork tlto lcctcr'
totrcr a! approximatoly 2/r of ils lilgth.
Csrry lbq marks down and mat. a

mftrk sl dre nridpoirt. Drill o 2116.1"

holc thAi will lsnve lle pivol pi|ls

oxposcd 3/4-l-. ljach hole should be

spproxnnslcly 1" d0op.
l:lt lhe pins inlr) the leekrr{rtlcr.

rhcr through lho supporl br{{:kors.
(ientsr lh{i lcotcr-totlcr right 10 loll
wirh thc longer cnd meetingonc tndof

tlxr supporl board. Then mcasurc ihe
posili{n of lhc suppor! brack{jl.s. Mark
tholr pnsition (tbotp nll dnd drill lwo
holcs ihrough the suppot board.
(llsmp the suppo( brackets back in
place and dill up through the holes

'lwo noles: A peir ofcleals scr€wod

to th6 bolt{rm ofth€ support boa.d will
prcveriit slidrng about. Also. you must
pre-ddll holcs in lh{r brackeLs or thc
.nd Srain will splil. Assuming you're

using #6 brass wood sc.ews, 1/lr; or
t/6a" drills ore thc proper sizc for soft-
wood. Be sure 1l} use brass or other

rust-proof scr€ws. {l us€d gelvanized

'lwo (,mmon "tlandyman" springs
avallablo fmm homFimProvcmcnr
storcs providc clamping or shul'off
tori:c. (l originally thought of trsing the

rhick rubber bands fouDd on produce.)

Drill two 3/i2" holes into the cross_Pot

suppofl boed, cach about l'from the
end rentcrlinc. Sr:fcw +8 x 1'll2" brass

round-hoad wood s.rews inlo the eDd

Fermentap Valve Kit
Tirrtr Your 5 or 6 Gallon Ctrboy

Itrto A Cotric.l F€rmerter

No Mor€ Sipboning! Siphonless

!"nsfer to bottling bucket or keg.

No S€cordrry Ferm€nter Needed:
Dump tIub out the bottom drain
valve eliminating the need for
a sccondary fermenter

. Hrrv$t Y€$tl Save money by
collecting yeast ftom the bottom
drain valve for us€ in youi next

batch.
. All The Beneti8 OfGlass!

Good visibility and easy sanitation.
. Affordrble! With a low suggested

retail pric€ of$24.95, the

Fermentap is very afrordabl€.

For the shop nearest you call

800¨942¨2750
舗C門鵡器慨濯臨TaⅡ

ごゞ

Brew Bg You
Home Beα and
Wtt MalKIM

印 Ⅲ 批 and SuPPlies

⊥

N Dowrrbad OI ComPlate

Ca+elq Otfine
* Seaue Onlirre Order'mc

ww旺レewblJ9ouneL
移15)33gttv

―
PAl‐888-勢夕BREW

3904 Cat嗜ぃAれ ,ユ
^PA 19149
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G鵬口)fermentap.com(国国D



rnd slip one ond of.hc springs olr
then. slip ilx' rubbcr rubing bol\!,ien
thc suppor( bodrd ond t}c lecl{FroLLcr
Pul rnorgh L0nsir)n on thc strings to
llffli.ollaps.lhorubbcrlubir. lixtcDd
cach spr'r)* lrd ntlrk a s(fes losirion
otr thc reerer-loLtcr thrt teeps l.nsion
,,r the spring l)'ill holcs into lle end
ofrhe lcctcr-1otr.r Thc corRrt tredrill
sizc ibr n $8 !v00d sif,Pw is appro\i'
rl)arcl! 3/3z or t/r'r_

l)isasscDibl. the lee1(*tortcr -
the woodcn ptlgs sh,Dld slip o r (irr a
pnr! ol 3/s cotpor lrbe (solr ,npp.r
pn'lif,red) 18-24 1otr9. L:snrg a sprittg
bcndcr or olhuf Lubhg bender nrakr a

lighl 90' bcld in lhP tube spproxi
nralcll l0 lfom onc cnd.

0n tho l.(Danrder cnd, soldrr a
supporl lla gi: I2" from thc .nd
UdLc the llangc of soap coppor lubc
thar's bealcn fat. Thi.k is bcLtun luu'll
nced roo to slip rbc n,bb,,r ll|he o\,pr
dis €nd. rhill l{o r/8" holcs into r[e

Drill a r/2" of larger hole lhfltrrCh
thc short enri r'l tlx' teeler-tollcr and
slip th. rotD.r lrbe thrDugh. allo{nrg
7-10" to protrudc. This lrn'{ll' will
dcpcnd on lour h'ul.s. Lsc a longcr
Itxrgdr il y,,| use onh 22 oz bonrbcr"
boilles; mako tho tube shof!(ir if y,,u

nsc rccr-cled Cuinoess or An.hor bot-
llus. Idcall!. ton ll rlant rhc ivnnd t{)
pxtend to rvithi,r an irch ol rln horr('m
ol thc botllc. Mdrk the lenFh iorrc.l
Ior you. tben rcrrovr the hrhc rnd cut

oll ull lu1 aD exrrs r/{-. lhar will
l)e(rtrno rhe sprav lip.

'lo mak. a spr!! tjp. mak{) an "l '

shapld cuL abour r/2 1f,)m the end

Ben(l lle rrmaining .oppcr olcr and
hanrntor thc cnd closed. Don-1 bc !r,
coDccrned abolr lrl,s - $,e nced
lh(irn. Or,rl the end is rlon'd. drill tbur
1,, {light hol.s radiall} arcund the tubo
and rt l.ffir otrc Lbrtrr,il rhe eid Lsp
lhc sn)rllesr drill bir rou can. l/i_ or
smallPr li.mcn rr. thal rndl bits
.cq Ic loss pressufe, Wlcn rou are
donu dfillir)g, lightly sand the surthcc
t(r renrrve the rvirc cdgcs.

It.asscntlc lhc spra! sdnd atr{l

atlaclr th,i rubb.r lobe ro the spral
tlard. A kxv prcssur. clan)p Lo hold
rhis logcthor might b0 r F{r)d i ea

Sc.trr0 lle nange l{r (hir leeler-rot1.r
sith slrirless steel or brass Nood
sffws. Yor' ll lik.l! ha\e to bend Lhe

coppor lubc d bil (o 3l|^! rhe laror
tub(l tr) lll on. llepla.. llr tcclcr totlcr
and pivol lins and you rr drDosl done.

lluy.rough hter rrl)brr rubing -
betFurr t$rr an{i eighl lh'.l- to rcach
lr' rDe ol rhrce prcssur. souces: a
smallrccirculatrs ptrrrp in tr bu.ket, a

RIVS puntp, or a keg. K.ggcrs will
hr!e l0 experimcnl $ith CO, prcs-

ntres. bu12 5 psi sh0ukl s0rl.
'lh. lual {x,nsidcration is sanidz-

in{ s,)lnihn todinc solulions and file
Slar Star San come to nrir(|. In'1h aro
rcadi\ nlailable and hale clcar
ilsrru(xiors i)r naknlg Do rinsc cor-

Th. holcs h oa. aruttl lip t"r? nndP
r.ith d stud drillbit. sand lt( teppcr
lrolnl Lh" holt's t'hcn linish.d

thlf .ktnc ftn (tteth uith a Ll\,
quitk Lrnrerx, t hdll,lack krq.on cctor
br d.ohna.tiul,lbr u RLVS prnp.

f. ratons. \lith well',:leancd botrlos.
r fi\c n) llr-sorond blast liour .uf
Iomemadc saniliziDg mrchil(i fol-
lowcd by a 20 60 se{x,nd dr{in rirnc
should pn,vido rhe r.quircd contnct
time for propcrlt sntritizcd bolrles. !

Thom CannPll olsa t'nt?s a d takcs
I h ot ograph s Jhr quto m utaznta s.

BREWII{G EOUIPMET'IT

lla.d .rallcd grist xills
lbr thc lonrrbfcwci
4 Dodcls l .hoose lrom
nn,luding on. massilo

\4lN.crankandsrcir,.om

IJURMEN'I]TI'ION
(IIILLTIT KITS!
Kc.p rou ux,l \rhil.
fcrmetrling. lrea.rred
ir Vallrune Zyrnurg]:
(lhiller kits. lols llrc,ro.
'lhc CadgcL SL(trc
hrD/^larr8rd8!lsr'tro.bi3sre!.com
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BREWER'S MARKETPLACE
Ba11‐Lock Kegs
5 gαJJa″
Bcst(luality

Clcancd′ Pressure(1]cckct'

$12 Each
WWWRCBEQUIPCOM

Toll Free:

1-888‐449‐8859

RCB EQUIPMENT

¨

」usT
HB!

9few

1‐ 800‐ 441‐2739
ω″υ ′αlwsbrtti729 cclπ

arry
EWING SUP

BrewOrgonic. com

Fott,

Ffkttdlf

Senicd

5ulport

Visit Our New On・ Line Storel
●、 lor 19 s∝uC,昴 lio or“11, BI加 鉾●●r
∞mrl・ 曲 」o・

・
lα寧‖omJ",｀

"s&adl」…q“ l町 腋

“

。ralu l呻劇 m綺
“
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鰈 靡
800-768-4409

■bl ll● ●0●。,=&`。 pp。′t in。 7d● y3,VI●●k

0r9onh

Fomingl

Ouf 2002 Home Dispensin8 Catalog is
now available summirizing Fos pop
hik parrs, Count€r pressur€
bottle fillers, CO2 cylindeB, rcts..era!.
Call lor your nearett HB shop!

.WIIOLESALEONLY

www,toxxequipmcnt.corn
l.tt aoo-4724242

i300,3212254● D●nve7 i8001 52,2484

回理i鳳型じ91

‐
諄
ル

003■ 0‐1050

G.,tdoo,
\-ooking.com

Great deals on your
favorite brewing 5upplies

18666740538

way upto 40 we'9hi Stout
and evorything in between
o Complete select on of beer

and w nemak nO equ pment

FREE CATALOG
N/o,ce1 800‐ 342 1871 or

‐  WIVIV C01ar‐ homebrew com

THE Cに LLAR HOMEBREW
PO Box 33525-BR

133jtffeinnov.tion!.r.(om

枷、̈ り、、M弾珈T ttP目



HOMEBREW DERECTORY
Wernor'3 Tlading Conlany
1115 Fourrh Sl. S.W

Cullman 1 800-965-8736
wwww€rnerslradrngco.com

816r Your orn B€w
2564 North Campbe lAve.,
Suile 106 Tucson
(5201 322-s049
1-888-322-5049
w{l r.orcwyour01^in0rewc0m

0ut stalt is tzihed by the

Anerican Brewe rs GL ild l

Homebrewels oul!osl
& t{ailoder Co.

823 Nonh Humplrreys

F agstafl 1 800-450-9535
wwwn0meDrewels.c0m

Secura on-line ordering.
FREE CATAL0G! ovet 20
yea6 ol brcwing exqerience.

Whal Al. s Ya

6362 Wesl Eell Road

Gl€ndale
(623) 486-8016
way2brevi@mindsprinq.com
Great selection ol beer I

The leverago Ploplg
840 Piner Road, #14

Santa Rosa

1800-544-1867
wwwlhebevengepe0pl€ com

32-page Catalog ol Beet,

Mead & Wine Supplies

Breworl Rendezvous

Downey
(562) 923-6292

1888-215-7718

Ita Hone Brew6ry
455 E Township Sl.
FayettevilLe

1-800-618 9474
homebrev/er)@a*ansasusa.com

wrwr.theh0mebrewery.com
Iop qtaliu Hone Brewery

0oc's Cellar
855 Capitolio Way, Ste. #2

San Luis 0bispo
1-800,2861950
Largesl beet & wlte supplier on

Beor, Seer & lllore Boor

Riv!16ide
1506 Co umbia Ave. tl2

1,800.622 7393

lop-qualw Supplies lot the
Hone Brewer or Vinlner

HopTech Hom.brcwing
6398 0ougherly Rd *18
Dubln 94568
1-800-0BY,H0PS

Beet, Wine, rcot beerkits &

lilapr Fernonlalion Supplies
575 3rd Sl., 8ldq. A
(lnside Torvn & Counlry
Fa r0rounds)
P0.8ox5833
Napa 94581 (707) 255-6372
wwwnapalermenlalL0n.com

lloslalCic3
837I W Cenlury
Sanla l\,laria
1,800-773-4665
Far (805) 928-9697

0rl0lnal lioms Brcw Orllet
5528 Aubum Blvd., *l
Sacramenlo
(916) 348-6322
Check us oul an the Web at
hltq://go.lo/honJeb rcw outlel

San Francisco Brewcnll
i555 Clement Streel
San Francisco 94118
(800)5r3 5196

or (415) 75r-9338

Low Prjces, Larye Seleclion

Eleln Fillo13

4160 Norse way
Lon0 Beach

(562)425-0588

A nonprofu public benetit conwiy

Baar at Home
4393 South Broadway

Englewood
(303) 789-3676
1-800-789.367/

Tir Br€w tlul
15108 East Hampden Ave.

1-800'730-9336

Eeea Wne. Mead 6 Soda
WE HAVE IT ALLI

Hom8sl!ad Hom.bru
29850 counly Boad 357
Buena Vista 81211
(719)395-0381 or
toll-trce
1-877 KtT-8EER (548-2337)

geet, wina & Soda Equipnent &

Supples Callabaut our Kn Eeel

lily Honr 8t3s ShoD

& Erer on Pranht
1834 oom nlon Way

Co o€do Springs 80918
(719)528-1651

wwwmyn0me0r€w.c0m

old lfesl llomelrou Supply
303 Easl Pikes Peak Av€.

Colondo Spnngs
(71S)635-2443

Can we teach yau to brcw?

8.r0.r.
Bfe{l Your 0$n B€er

847 Federal Rd

Brookiield
1-800-444-8Y08
www0rewyourownoeerc0m
Beet, Cider, Mead, & Wine

Supplies Huge Selectian ! 6eat
P cesl Kegging & qar Equipnent

l{altoso Erpress

391 l\la n St.

1-800-t\4ALT0SE

Bty supplies lran the authors of
''CLONEBREWS and''BEER
CAP|URED"!

Illad€tli Homeblen
$pply.Inc.
1355 Roswel Road, Sle.660
l\4ariella

1'888-571-5055
Low prices, high qualily, great

HeadsHomBB€

& wino ilatin! Supnt
6190 Edgewaler Dr
0rlando
1-800,392 8322

fasl Servic*- Since 1988.

wwwheanshonebrewc'n

tl-Bolx
5674 Timuquana Rd

Jacksonville
(866) 904 BREW

FAX {904)908-3861

SE URCEST . z2U SF

8er ln Srewer & Winrmal8r
SupDly
10033 S. West€rn Av€.

Chicaoo

\773J 233-7579

Mead supplios and advee.

Th6 Srauer's Coop

30 W 114 Butterlield Road

Warrenvlle 60555
(m0) 393-8EER (2337)

wwwTheBrewelsooop.com

Lr''RcEST honebrew shop!

ChicaColand lf inemaLls Inc.

689 West Nodh Ave.

E mhursl 60126
Phono: l-800-226-BREW
E-mail: cwinemaker@aol,corn

Cryslal Lrt8 H€allI
Food Slore
25 E. Crystal Lake Av€.

cryslal Lake

{815)45S7942

Maple Syrup - Bulk Hetbs!

@ rvou- tuo" zooz rr,^*v.*o*.



HOMEBREW DlRECTORY
Hon6 8tlw Sio!
225 West Main Streel
$ Chan€s

1630)377-1338
www.homebrewshoplld,com
Full line ol Kegging equjpnent.

Utinsmr*.l. Supplt &

Pipe ShoD

Louisville
(502)425-1632

www wLneDeermaKerssuppLy.c0m

Since 1972!

And66ont orchrrd &
Winofy,Inc,
430 East U.S. Hwy 6
Valpaniso 46383
(219)4M-4S36
E-ma l: andu/ine@nla rul
1'1'\r.andersonsvineyard.com

canplete Ine of btewing & wine-

GtEat Fsrnbnbtlons ol Indiana

853 E.65rh St.
Indianapolis
(317)257-WrNE (9463)

or toll-f rce 1 -888-463.2739

a n i ta@g e alle r ne nhtio N. con

wino Ad Indianepolis
5890 N. Keystone

Indianapolh 46220
(800) 255-5090 or
(317) 546-9940

Evertthing for Winenakng and

Bacchos & larlatcorn
6633 Nieman Road

(s13)962 2501

www.bacchus-barleycom.c0m

Homsbler Pm ShoDpe

11938 W 1 1gth St.

overLand Park
(913)34s 94s5

Annapolls llone Brow
53 West [,lcK nsey Rd.

Severna Palk21146
(800) 279-7556
Far (41 0) 97s-0931
wuJw.annap0L sn0meDrerv.c0m
Fnendly and i nfo rnalive
petsonal service: Bew an
Pre nise, 0nline odeing.

The Flying lanel
103 Soulh CarrolSl.
Frcderick (301) 663 4491 or
Fax (301)663 6195

Maryland\ lst Brcw qn'Prenise,

winenaking and hone b rewing

Four Cornors Llquo|s 3nd

Homobreusupply.com
3439 SweelAir Rd.

Phoenix 21131
(888) 666'7328
wwuh0mebrewsupply.c0m

l|arylind llomebrew
6770 oak HaL Lane, #115

Columbia

1.888-BREWNOW

Besr & Wlne llo[Dy
155 New Eoston 51., UnitT

1 800-523-s423
E mai : shop@beer wine.com

Web site: www beer'wins.com
For the nosl djscrinineting

B6ar & lvlnemaling
Sutplies,1|!..
154 Kin! St
Northamplon
(413)586-0150 or Fax

(413) 584-5674
wwwbeer-winemakinq.com
26lh yearl

2304 lvlassachusetts Avc.

Cambridqe 02140
(617)498-0400
rax (617)498-0444
www.moo6rnDrewerc0m
Ihe frcshest Supplies, ln Eusiness

llFG Honsbr6$ Supplies
72 Summer St.

Tol Free 1-866-559-1955

Emai: nfobrew@ao com
Gftat prhes! PeBonalzed

sllango Erew &3r &

Wlnemaling Supply
331 Boston Post Rd. (Rl. 20)

1-888 BREWING

E-mail: dash@Home-Brew.com

website: wwwHome-Breucom
We put the dash back iR

lvosl Eoylslon Homebruw

Emporium
causeway lllall, Rl. 12

Wesl Boylslon (508)835 33/4
www.wDn0meDlewc0m

wilch€s Bruw, The
12 Maple Ave.

Foxborouqh
(s08)543.0433
thowilclresbrew@atl,nel

lhings BEER

100 East G.and River Ave.

(s1i)655-6701

Your ht Se|ie Honebrcw Shop
With A Hone Town Feel!

WlnsSarrcl.com
30303 Plymoulh Road

Livonia 48150

1734) s22-9463
Shop online ali

Supegtorc! open evety day of the

IINil
Baker's Hohhy & Framinq
2738 Div sion Sl w
Sl. Cloud 56301 (320) 252"0460

lax (320)252-0089
Wne and Eeet supplas shtpped

llorlhsrn Brouer, Lld,
I150 0rand Ave.

Sl Paul 55105 1-800-681-2739

wwwnorthernbrewerc0rn
Cd u wriE lot a FRE ATAL0G!

Sompler ol USA

4171 Lyndale Ave. N.

I\4inneapolis
(888) 255 7997

wwl/v.semplexolusa.com
Esl.1 2-BestServiceE
Pticesl FBEE CATAL06!

Adrootur!s in llomebrewin0
23439 Ford Road

Deadorn
(313)277'8BEW
Yls,l ds al wvw'homebrewrng.org

Cap'n' Cort Homebf6{ Supplies
18477 HallRd.

(586)286-5202

Fal (586)286-5133

wwlrv.Seocilres.com/capandcoru

Wyeast, WhiE Labs, Haps & Sulk

Graits! hside ACE Hadwate.

l(uhnhenn Br6*ln0 Co. LLC

5919 Chicago Rd.

Warren 48092(810)979'8351
rax (810)973-2653
qrcw on Prenise, ll,licrobtewery,

wwwDrewrngworld.com

The 8ed Sdlamsnder
205 Norlh Brld0e Sl
Grand Ledoe (51/) 627-2012

Fax (517)627-3167

Phone or lax your order

Home 8tsw Sulply
3508 S 22nd St.

Sl. Joseph (800) 285-4695

or (810) 233-9688
www lhe|l0mebrewst0r€.c0m

The Homo Bru$8ry
205 Wesl Bain

(P0 Box 730) ozark

r-800-321'BBEW (2739)

brewery@n0m3brewery.com

www homebrewerycom

lhe aiginal Hone qrcwery Pnducls

Sl. [ouis lvlno & Besmaling
251 Lamp & Lanlem Villaqe

Sl. Lou s 63017
1-888-622'WrNE (9463)

wr,rwwineandbssrrnaking.com
Ihe conplete source lot geet,

fu us al1636) 527-5413

xrs{ YoLr o$N \l'J I'no 2002



HOMEBREW DERECTORY
T&m Homehex, Supply
625 Sourh 5lh Si.
st. charres {636) 940-0ss6

Everything you need tot beer ar

teml|lHr &4p[ t Equlpmdn
8410 'K Plaza, Suile /10
omaha 68127 (402)593 Sl71
Far (402)593-3942
wwui lermenlerssupply.c0m
S;ine 1971. tlaI, hopg ye,xl gapx,
winenaking sMie' great att'lce
& tlail0der

Beer a Brew ooar

4972S ,゛ ar.land Pk ly ′4

Las VoOas

c7η 476■ 600
vAぃ″bee「 Orewoearcom
/ara町 ,M"&鐵 ″″″υ
′セκl“al,も
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tor dctails 0r lliting your st0r0 in lhe HomlbrBw Dir0etory, eall (802)

MrJ.Jnne 2002 A trr Y.' n O$\

Hom,hri* Advenlu1l.
209 lverson Way

chadofl e 2aml 1-88&7857766

Ihe Southeastg bestst,ckad store
Mth excelbnt low prices!

Dislount Brew

l16 Ma■ St

Keene 03431

o001685‐ 1626

or FAX(6o3)3529540
叩
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″O scountbrew com
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FermenlaJon Sla■o■

72 Man St

Meredth 03253

Toll(lee 877‐ 462 7392 or

(603)2794028
wYn″ 2i3rmentcom
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Ho,s and Oreams

PO Box 914

Atkinson 0381'

1‐388‐ BREヽV― Bttu

vヽ口w brewbyu com
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StoJt Bi ly's

l15 Mirlna Rd

Portsmouth(603)4301792
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[JW,31 HOmeb7owol llc
PonderOsa Plaza.

010 Livo「 pool Rd

tilerpoO1 10038

1 800‐7246875

輌Wren00「い″masteicom
www elwren oom
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Pally Cioations

345 Rokeby RI

Red Hook 12571(845)7580001
MnY″ par..『eat ons net
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Alternatlv8 B8Ver3oe

l14-[Frecland ane

Char ote

Advice Linei(704)527‐ 2337

0rder L ne:1‐300365‐2739
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Ane"cao O:owmesler inc

3021 5 StoneybroOk Di

Rale19h

(919)350Ю005

wvAvameloanorewmasteicom
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Ashevl‖ eB:owers Sup口 iy

2 WbI Street 1101

ヽhev 18 28801(828)2860515

●llw ashev1 3breWers com

昴θ
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Assembly R31uired

1607D HalwooO Rd

Hendeisonvile 1 801 486 2592

www assemb yrequ「 ed com
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The C昭 ,3 and Granaly
1035[vans Ave

Akion (300)6959870
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J W Dover Deer&
W lomati■ 9 Sl,,‖ os

24946 Detiot Rd

,Vest ako(440,871‐ 0700
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Loone7'S Brew Work8

142 E Auro昭 Rd

Nonhielo 44067

'3005433697wvA″ eenes com
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Shleve Home Brewing

e wine mat ll su口 ,lv
299Jones st PO Box17
Shiev3 44670

「
877 667 2149 7o lFreo

WVA● ShrOvehomeOcw n9 com

i旺
"`″
υ

VinBIOw su,口 ,,

8893 Basl ・Vestern R0

CanalヽVinchester

1 800mS‐9o59

Aヽい″vlnbrel oom

San"00間″ o●lo

■O Win3閥 kOrS Slop

3377 Nonh HI。 l si8et

ColumOus 43202 614‐ 2“‐1744

MハⅥ″W nemakesshop oom
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The Brew Compaly o,Ca‖ isl●

152 South HanOvor St

Carisle(717)241 2734

www brewoompanycom
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Counlly Wines

3333 31bcock Blvd

Pittsburgh 1 5237‐ 2421

olo 366 05,α
FAX 41の 3669809
0rOers tol‐ :ree 866 860‐7404
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κey81o■ e Homeb7ow Supply

779 Beth ehem P ke(Rt 309)

MontOomery71 e

(215)3550100
E mal:

Sa es@keystonehOmebrew oom

、Y岬″ke.stonehomebrew com
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Triangle HomebiewinO Supp y

8634 Penn Ave
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mali10_Liquid Hobby

4421 Dellne St

Columbia 21205

(803)7874478o「
1-800‐8827713
1TVIV Iou dhobb.oom
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Florence Breu Shop

2474 W Palmetto St Sune 4

F oreloe

l‐8006676019
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励θ ηθ,rs,0“←ρ″
“

σ

sho,3oυ″′

312‐ 3131

Blaclslon6 Vallry
Brcwinq Sup!lie!
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Phl“ olphi8 1388う2‐BREW
www brewbyyoo net
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HOMEBREW DlRECTORY

All Ssaso0s Gadoning &

Browlng Surply
3900 Hillsboro Pike, Ste. 16

1-800-790-2r 88

A|jalln HomehE{ Supply
306 E.53rd St.

Auslin 1.000-890-BREW

15121467-8427
wr,rrv.austinhomebrewcom
hee Shbting on ordE6 oval

@.N!

ll. 8|.r Stop

16460 Kuykendahltl40
Houston 77068 (281) 397-9411

Fax: 1281)397-8482

Your canplete brewing & wine.

Bnrllili
808 E. Villa Maia
Bryan 77802
(979) 821-BREW or Tolltree
1-888-54S-8Y08
l iww'yourbrewstull.c0m

QueliU Pro.lucs + Fiewlly

06F lcob Hom6 lvln6
,nd 86.r Slpplles
87i5 Slella Lnk
Houslon 77m5 (713) m&9440
lai (713)668-8856

tortmart /Ito Homo 8rrrory
3800 Colley",/ille 8lvd.

1P.0.80x308)
Colleyv le

1-800-817'7369
www.homebrcweryonline,com
To p - q u al ily H o n e B re ty e ry
ptoaiucts, check oul out sile.

Homabraw Headquarlers

300 N. Col Bd., Suite i34
Richardson 75080

\972) 2344411
tax (972)234-5005

Mlas only hone beer and wine

Sl. Prlricl i ol I8Ias
1828 Fl€ischer Dive

't-800-448-4224

Wotld s laryest

n. Wl||rnat8r Shop

5356 West vickery Blvd.

(817)377-4488

httpr//win€makeGhop.com
FREE atalos

Vlnlnla Be.ci Homebrew
Hobbies
3700 Shorc Dr., Suile#101
Vilginia Eoach 23455
(757)318-7600
www.homebrewusa.com

Largost Saledion ot Beer & Wine

MaNing Supplies & Equipne k

Badff Beer &
Wlno Supply,Inc.
711 Grand Blvd.

Vancouvet WA 98661

1 '800-59S361 0
Visil ou Web stle at
wwwba&rbrewing.con

Tho 86 E$anliah
2624 Soulh ltAh St., #E-1

tlkewood 98499
(253)581'4288 or
1-877-557'BREW (2739)

www lhobo€rcssentials.com
Mail order and secure online

Cascld. 8ruf,inq SuDlbs
224 Puyallup Ave.

Tacoma (253) 3&3-8380 or
r -80F700-8980

htipJ/cascidebrew.con

lh. Crl|8l Hom6bruw

ftpt Bn

14411 Grcenwood Ave. N.

seatrh 98133
1-800-342'1871
FREE Caabgreuidebook,
FASI Belia e SeNice, m Yeats!

wwwcelkthonebrew con

Hop shoppe
7526 0lympicView Drive. Suile F

1-800-894-0177
wwwbeerll0psh0ppe,c0m
Daft syslens, organic gains,
lrcshast donastic and inporl

Larry's Browino Supply
7405S.21fth Sr., #i03
K€nI

1.800-441-2739
ww!v.larrysbrewino.com

Craft kiwers!

llonhue{ Brcwe|s Suppll
316 Comnr€rcial Ave.

Anacod6s 98221
(800) 460-7095

Slnce 1987

Br.u Clly SuDDliecrlbe
[. .t 8.*.1
14835W Lisbon Boad

ErooKield 53005-1510
1-800-824-5s62
F^x 262-783-5203
ww1r.8rewcilysupplies,com
Secue on-Line Caklog, Supeft
SeNtce, Supeiot Sehction &

Homclrer fiarlet
520 Easl Wisconsin Ave

Appletofl 54911
(920) 733-4294 or
1,800-261-8EER
www.homebrewma.kel.c0m
Beet & Mne supply Retail store
and M ai l-order Specialists !

Lll! Toolr Adu6nlue 0ulllll6r
930 Waubo Laie
6reen Bay 54304
(920) 339-84M

Conplele honebrev and wine

Ai'3 B|ewing Su$liss
642 Soulh 250 W€st
Satl Lake Cily 841 0l
(801 ) 533'8023
wv\rv,users.qwest.nev-arlsorew

Blo6dona Colla6
i81 South Main St., Suite 1

Harrisonbur0 22801
(888) 387-6368

Beor & Wine naking
supplbs, ingredients & advlcx

Vl[hla Clllar
1340 South Main Sl.
Slaclsburo 1-800-672-9463

lngredlent l.ils wth Whne Labs
Yeas!, Belgian Ales & Glassware!

Conplee line ot brcwing sup-
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Ib. (;eorge ltir uhn h nd.eds of aua.ds
natk,toide Io, hi\ bea6 and saoe
countless Iecturcs on hotnebreu,ing.

. Var.h l{1, we losr on6 of
Lhc truc giaDrs of thc brcw-
itrg rxnrnrunil! ivhcn Dr.
(;eorge l;ix rlied ol canco.

Fond Farewell

lilcra v. huudrcds ol lwalds l)ltnD-
wide lor his beers, lvh'ch f.om person-
al cxpdieDc. I can sa.! i!cr. ltpicallJ
nolhinS less thun speda.ular

(;eorgc wrs a rnember of thc llfor
Jldgc Ccrlill.alion Prograrn. and thc
,^mc.ican Association ot BrrwiDg
(:hc'nists, dnrl thc Maslcr llrcwers
lssociaton ofAmcrica llc sas a .on-
sultrnt to nuDrorous licrobrc\lririos
and brewptrbs. llc serled as a cxpert
witness in hrewlng-relatcd l ignrlon,
including a paloDt inliing.D.Dt law-
suit bertlecn l\!0 ot the lar8esr br.w-
eries i. tho \vorld. lle publiched
nmcrous arliclcs and thrcc books on
brrr and browillj{, iu:luding Ins scnri-
n{1 srrrks, _l'ril,,iples of llnsing
Scioncc' aud lwith his bclovcd wilc
l.rufie) "An Ansllsis of Br,,wilg
'lb.hniques. lh,th bDoks efe p b-
lished by nrowcrs Publications in
Boulder. Coloradu.) Fo. his rocord ol
a'lrieven'etrI, (;eorge sas t}c reripii{t
of lhc.\ll^ltocoSnilion,\q'ard in 1991.

Pcrlups boli(irs his p.olession.
(ifl'rg. will pnDablr- bcsl be rctrrenr-
bcrod in th. homcbreFing .ommunltt
tor his rolc as an cducaror C.orgc
8a!e (untless trcsentafiDs al lin:ll
and narional gathcrings of amataur
and prolcssional brcwc$. Iost of us
rcn€nber lis prcscntalions for lhu
1('rrenls ol !altrrbl, i ft,rtrrati(xr )re

ctuhusiastical\' conlcrcd in his rapld-
lire, almost nrafiir' str"lc, lltuF arcom-
panied by .opir'Lrs handours. llcsc
handouts worc oftcn particularly valrr
ablc bccruso. o$ onc IJr.{er oncc
,,bserled, lisletritrg 1r) C{!,rg. \!os
sometimcs likc trying 1o gpt a sip ol
Naler frou a gushing lir. hldrant

Indced, (lrorye scNed as a rririool
b dge bcnvoen thc iyorlds ol pn'fts-
sional ard amatcur brcwing. Wilh thc
publication o( "Prirr{iplos ol B'cwing
S(:ic (x,, {nd in his mant prcsxrta-
liohs. Gcorge inspi.ed legions ol homi!
brcwers Io bcSin to try .o app...iAte.
udcrsland und applr lhc s.icnlific
bases of whaL is &:1uallt goirg oll ill

brcwin8 a d fcrnrenhln,tt pro(:sscs.
In his ivriaings and presenlarions, and
in his posts ro thc'HorDc Brcw Digcst'
on rhe lrrtcrnet, Ccorgc irrtrl'du(x:d the
homebrcwing mmmunity 1r) lnt.
n'qucs such as ro,spargo browing,
lirsr worl hoppiri,{. ice brewing. using
seletlilc Derlia sur:h as lll.l,, rnd fi{)
polcnlial hazards of hor-sid. aeratlon.
.\ltbough thosc topics wcro knoM
{and in nrre (escs all bul ftrrgotLi)n)
amonS prolhssional brewers, (;oorg(fs

insariablc qucst lbr bcttd bccr hd him
10 nrvoslit{otc and expririuront wilh
lhese |echniqres in small-sc3lc brcw-
;ng. and lbcn sharc hjs rcsulrs !,r'lth N-

ln hi$ furcwel 1() Dr Fix, Karl
Lulzen ot Lhe -llotr'e tlrcw l)igcsL" pcr-
haps said it bcst, I no longor pni fatlh
in the ddogc, In hcaven thcrc is no
becr, binause r_oo are lherr now gct-
dng iL rea.lv lbr lhe rcs. ofus."

Rcsr ill pcacc. Ccorgc. You willdcf-
initcly br urisscd. I

Louis K. Botfian is d honebrcucr dnd
at atkrncg.[t.)n Houston. Tcras.

Dr. George J. Fix lll (1939-2002)
By Louis Bonham

Houston, Texas

A lisl ofoll ofCoorgc s acconplish-
n,rnls would he ienglhy indeed. Born
in l)auas, lbxas. hc earned a lls lrom
-lbras .{&M Lnivcrsit$ an lvls tionr
Rii:e tjnilersitl und a PhD froDr
llan?rd Univcrsily llc rvas lhe.hair
man of the rnathem lics dcpnrtmonr al
()rneSie-M{il(r Univ.rsilr lor DC'fc
than 20 years, 3nd als0 rhaired Lh(:

mathenatics doparhents at the
Universiry of Toxas at tulingtor and
(ilemson Univ.,siLl- ll. also taught ar
Hanard Univdsilv, lhc Lniv$sily of
Mi'jhigan, thc Urivorsity ot Nlarylord
And thr: Universill r)t Bonr firr
Gcrmanyl llc puhlishcd two books and
over 100 scholarly articlcs in tho licl{t
ot mathcmalii:s. trnd re{:e'!cd Dunror-
ous profcssional honors.

In lhe licld ol amarcu bro$ing,
th.ye was lilllc Cfl)rge did trol do. lto
served on rhe lJr)ard i)fAdlisofs r'l thi)
 mcrican Ilomcbrcscrs ,^ssociatii)n
(AHA), the cdilorinl board ol Ar.r!'irg
?i?.intgrer msgsziN', ud thc srcering
ccmmittee ot lhc Mastcrr C|n! rp'
ionship of Amatcur llrcwing. Ile won,

Dr Fit\ breu,ntg books brought a
u:eauh oI nat|cble infomatr|t and
ctpcrinen&l data to homebrcunB.

Mit ru ! 20112 A{i.Y, r)L\N
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