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lJr6wing is the process ol 
'raking 

beer - a fermenlcd,
a.lcoholic bcvcrage madc from gralns. lhe most commo.lv
used gr r fo. brcwiig is larlcy. but thcre ee othds
(ini:luding lvhcal, rr_e, oars ud sorghunr). Brcwiog is similar
in some ways h makingwinc, whifl' is a lern'enlcd alu'lx)li(
bcvcrage nradc iiom fruits (most ofton glapcs) or n1cad.
whil:h is leflnenled honey. Howcv,rr, thc brcwing proccsshas
ils own r'niqnc elcments as well

You (x,r Lhink of bcer ds u belorugc mudr hom (csscr-
tially) lhur Ingrcrlients using iDr mnin stcps. lhe ingrcdi-
cnts iD bccr arc malt. hops, rcasi and warcr and rho tbu
steps are truhing, Dashing, boilirg a|ld fcrnrcuting.

The Four lngredrents
Malt MulL is u grsh that lus becn prcporod lbr brelnrg 1bl
a pro.r6ss callcd, not surp.isingly. maltjng). MalLed bdrley is
thc rnosl conxnoD basc grain uscd in bcor. but malt€d whcat
is aho pre!trlcnl- In some becrs, unndled iDgredicnts
inrtuding irrrn and rnr: - are use{l- Mall pn}vides thc sugsr
that lho ycas( .onsumc during fi. brawing process and
theretor. dclcrxines thc srcnglh ol thc bccr. \,Iorc urah
equsls srronger b,er Mosl }rmobrisors, rtr professtunal

brcwcrs lbr lhat matro. do not mall thcir own grains. Thcy
simply puri:h&sc mall produced by udltslers or they usr rndlt
extrart, r more highly prrressid fi)nr of hsll.

Hops Hops prolidc thc bitlerncss tu baldnco the swcehnrss
in b€er (iomparcd k, mal., hops dn' add.d ir smdl qusnti.
ties 10 bccr. clcn in tbc nosl bilt.r ll, s. Most hohcbrcwcrs
use peletizcd hops h their brcwing as lhis is a convciicirl
t()rtrr r(' slore And usc-

Yeast YetrsL Rxrverrs thc urfcruxrt(:d bccr (calcd wort)
lhaL brow)rs nrske i'n brcwi g d&y inl0 bcer'lhev {onsum{l
{rgan tom rhe malt and.onvert thern b akDhol and.ar-
bon dioxidc. Alcohol is, ofcourso. whnl givcs bccr ils kick"
and carbol dioxjdc is wlat silcs bccr ils Ilz2.

Water Nlosl bocrs are o!fi 9{l'% ivarr by vohrme. And. qrilo
a bil of wutcr is uscd in thc brcwiog prcccss tllat docs nor
end up nt bocr A basn: (allbou,{h nol inhlliblc) rule otdru rl)

ir horncbrcwing is, il your watcr tastcs good. i1i suikbl. lb.
bfcwing. ll your tap wat.r doosn t tastc good. trt ushg bot-
tlcd spring $are. innead.

The Four Steps
Mahlng 

^s 
mcnrionod boforo, malting is Dsually (iono by

rrrallstcrs. Howevor. utoltiog bc#ns thc proccss ofconvcrling
ras mat*ials irlo becr ud wrfd bc rdniss if ile didn l nre
tion il. In nalti.g..au'rally{:crrr'ng enT.ymes in lhr' {raiDs
urc uclivatcd so thcy can bc uscd lbr thc ncrl stcp. InalrinS.
'I hon, the grains arc dricd b! hcrling tcrllcd kiltrtug). KilDing
d.i.s the $ains, wbich alkrBs thom t,, be slored litr lrtrrg
prriuds of timc, and also dcvclops rnalt navors and Aromas
thrt 8el cxlradrd in the brewirrg proccss-

Msshing ln mdshing, nultcd graiDs arc soakcd ir hot warcr
ln the pflr'css, lhc sls(:h nr)lerxrles in the grairrs arc diF
solvod in the hot liquid and ihe enztnes (activa.ed bv Lho

Draltstcr) chop thc largc starch molcculcs in(o slnnllor nolc-
rules ol sugal The Drair sugar produccd in lhe process of
mashing is maliose Malt srgars from the mash a.e whdt f {l
tho lcosl rclls durirg lcrmcDtalion.

I',tr h,rncbrewcrs whi) brcw wirh exfa{1, dris p(x:ess
h{s bccn donc lbr lhom. Malt extract is made iiom malted
groirb lhal havc bcct| rashcd. Thc rcsultiDg liquid is thcn
rxtrxlenscd iDlr' slrut,,,r {lricd in|l) I powdet

Boiling Fnd Cooling) Thc solution of wa.er. Dah sugars and
ollcr subsrances frorn the rxrll is caucd $ort (rf urrftrn)ixrt-
od beo.). lrefore won can be Iermented, n must bA boilcd.
Boiling sanilizes lbc wort and hclps 1') makc rhc lioishcd
h.$r a nn,re slsble pndurr. l)rring rrc boil, thc h't)s sre
addod to thc wort and biltor compounds arc cxtraclod ltom
thonr. Aflcr the boilitrg. tho wu.l is coolod so lha1 yous! con

Fermenting (and Conditioningl ODcc rhc worr is coolcd.
yp'$l is added t(' ir. Aft.tr a shofl line in whi(I thc ycasl
ac(limar. h rhc sort. lbrmcntalioh bcgins. I-'or homcbrcw-
crs nrsling overuge-strcngth ales. ternrcDhtion will lusl
lfonr a lcw days L0 I wrrrk. lrr)r brcwffs nakin,{ slnrrgf
bocrs or lag.rs. fo.inontalion .an lasl longfi. p ro months
I-ftcr Lhc bcer has fully fornonlcd (md somcliDr! (iurdi-
ln,nod f,tr arvhilel, ir is ri'adv 1,, b{, borlhd {or kcagodl and

Homebrewing Equiprnent
In order to makc homobroe, you will nood a smalt

r tx)unl ofspecializcd oquipxronl. Nlosl hom{}br.w shops s(lt
slarlerkils,r rsislingof ahu(kcl lennenlersnosonnornrtr
hnsic cguipment, starting al rronnd $j60 (Us). h rho how
io (haplffs in lhis guidc, thc cqltipmcrt you nccd is listod
Ior oach mclbod. The moro conrplcx thc brcwing Nrthod th(l
nrtrc cquipmenl \'ou $ill L(nd ro need- .|'ou will arso n'r! a
larg. pot to boilyour wort in. A 5-gallon (19 I ) sraintt'ss srccl
pu! is a grcat pot to shrr bf$lnrg ii add thcse csn be fou'rd
sLarlnrg al rouDd S40 (US) iI nraDl homebrew shops.

nr$\n kos\ B.cl tr ,\ rt",t,, E



Brewing a NO・BOILMAビ「EXTRACTBEER
OBJEGTIVE: erew an alewith the leasl amount ol eilon and eouiDmenl

Vocabulary
cleaning
sanitizing

worl
malt extract

aeration
termentation

specific gravity
patience
pnmrng
racKrng

New Skills

cleanlng
sanitizing
aeralng

fermenting
priming
racking
bottling

Equipmont list

large pot or kettle
large spoon

dial thermometer
plastic fermenter

airlock
hydrometer

racKrn9 cane
plastic hose

bottles
bottle caps

bottle capper

iDg their li$1

conlldcnce belore trlirg mor(i
fl)orplirrlc(l l,rc*ing melhods
latcr {)lhers mati want ro lakc thc
simplc approach ud br{v lll
rheir bee$ as qui(k\'and easill {s
possiblc. In .his chapt.r. w.
prcscrt thr procedDre and ltlo
re(ipes n,. ro-boil beers. \\jth
a minimal aftounr of tinrc
md cquipnrcr!, you can brclv cotl-
sislerlll grxtrl b.fr using tlP no

The beefs
llrorln abs. strch as \crYcastlc

or Sanrort Sniths \ut Bro$n Alc,
orifin{Lcrl nt l}ritain and arc dark.
mahy bo.rs. -lhcrc arc also Us
brown alos. surh ns Pete's $lckcd
Alc. C'urrdirn nlcs are lightlyx,l-
ored And lightly flavorcd bccrs.
such as LoLatL canadian Ah, rDd
sitr'ilrr lo lho blonde ales or gold-
on alns many btu's'I)ubs scrlc.

Equipment
'h brew rhese beers. {e ll ose

oDlt nralt cxrncl ard a rniDimun
of cquiuncrL bct,tr'd whal ran
norrnally h.l.und in your kilchcn.
You nay hrlc to buy s lorge polrif
t0u dorr'L rlrerdy lble ,tte thri
can hold al leasl thrcc gallons

{ll L) 0l wrtfr lny homcbrow
suppll shor $ill ,:afr_ flasrn ler-
mcnlors - buckers or .arbots,
usuallv bclwc.n filc galons (19 Ll
and 6.5 r{nllurs (25 l-). You wiU

also naod an airlock. a racking
canc, a hydron.tor ard botlling
supplios. (For o complclc cquip-
ment list, sce box al left.) Mosl

hom'rlfew shops sell beginncrs
kits with all thc nceded cquip-
xrent. Tho) srart at around $60

and go uprvard 
'n 

p.in ft)r nx)r(|
rlelux. .ollections of equlpmenl.
lhllingtogolbcr this bccr will only

litke a 0up1c hours onc dsl snd
llcl a ()uple hours anothf day
wh.n yotr boltlc n. Thc botdhg
dal will bc 1 2 weeks hon tlto jlli'
lirl l,(,wing da!: Alter holtllng,
yonr b..r will nccd to sit mothcr
tlcck or so 1o crrborltcr thon

tou llbc ready 10 tastc lhp huits of

t_our labor From brcwday to your
lirs! sip .an be ai shofl &s 3

wcrks. So lets hu.ry trp {nd go1

Cleaning and sanitizing
'lher. arc many kinds nf

brcwcrs. Iron extnct browors
$rtrliIg lh{,ir bepr in li!'!gallon
{19 l.) huckcls to conmorcial
brclv.rs nrakirg rheir bccr i
Irr!lli'sl,,rr fernenl*s. lhc skills
thesc bre$ds nc.d and lhe Pro.c-
durcs thct usc var! subslanually.
Ik,wtiv(r, 1be.e are 1t!o skills llul
0!cry breser necds. no mattor
what sizc brcwcry thcy brcw iDl
(l{xnriIg rnd sanilizing.

(llcaning and sanilizing yo r
brcwirg eq uiptrcol is the firsl slop
list.d h the pro.edurc oD br{)w
rl3!: You. brewing equipmutL
n.ods to bc 6 clem and as ltco
frunr bn,lo8n:al growlh $ possibk,.
'l hc only organism you ivanl $ow-
ing in your lcrmcDtcr is ycost.

Cfowth ol ,,ther 
',rgaDisnrs 

ir
unli,rmenFd beer (caucd worlj
(.in spoil thc rcsulting bocr
contaninatcd beef maf Lurrr oul
s(trrr ,tr dcvehp other olT ntvors
and aromas. In addilion. thc bcor
n)a] olercrrbonatc ud gush

tllPn op.ned. In extremc {:trscs,

)our bottlcs may cxplodc.
'ln clean lour cquipnrcnl. its

bosr !o usc a rilcaDiDg *)luliut
llals made tbr brewing ,xtuip-
ment. (see th. box on page 10 lbr
o list ofscvcral cleanffs and sani-

rircrs.) Y,'u can use,trdiDarl dish-

■ lreginnerr Cuidr llrj\ \0!r O\\
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washirg dctergent. but you willnoed m

To clcsn your cquipmcni nake up
a cleuing solu1i0r, grab s clcan
spong. or scrub brush and srrub sll
tbc cquipment tho.ouShly. llun lhe
deaoirl,{ solulion through your racking
ca.€ &nd fern'eolalnnr lock. Atli:r
clcaning. rice fio oquipment wirh
d€an wotcl When you'.c donc, visual
ly inspA(ii your equiUncnl- espr!ciolly
thosc su'aces that will conrarl Lho

worl. Ilyou sec my dilt or rcsiduc, no
mattcr howsmall, rcpcal you r clcanin{
proccdues. Don l roly on vour sa.iriz-
c. to lokc care ofany surfacss thar arc
n01 rrnnplelely dcon. I1 doesr't work
that way. YoD ll necd yorr equiprrent
lo bc spotlcss lbr thc sanitizer to bc

'lb sanitizc. soak any equipmcnt
l.h!l will louch wort in you sanitizing
soluti(rt. An easy wuy 10 do rhis is ffll a
bu.ter fermente. wilh sanilizing solu-
lion and soak aI your clcancd oquip-
ment ir it. Let ihc sonilizing solulioD
work for the amount oltirne prosrribed
on thc label. Whon you rc don6. rlnse
the.quipmenr. (Sr$ the sidcbor on
pa86 l0 fo. more infi)rmatiur.J Yr)u

may wont ro savc somc saniriz'ng solu.
lion ir u small buckot or larAc mcosur-
ing r:up ftr sanili2in{ !hnrgs - su(ih as
thermomeaeE and spoons -during
your lrrcwing session.

'lhe llnal slep in kcoping your becr
trec ol contamination is prevoniion.
Don l ltrke this (he wrong wa]! but you
may be the biggesr threat ro you. beerl
Evcry da.v. you pick up bac.orla and
ycssts lron ever! surface you huch
and lrarlstbr these microorganisms t0
clcry surface you touch su-bscqucntly.
on brew dey, you will likcly roucl sur-
t?tcos thatharbor mi.robial grotrtb and
this growth could bc transfencd to

So, wh'lc bandllng your brcwing
equipmonl, try Dot to touch any surlbcc
thal will k,uch wort, cspecially tho
inside ot buckels and submerged purLs

Df racking canos. In addinon. wash

rour hunds of1ctr wl lc brcwins. Whcn
you re done, clea you. brewinS equip-
mcnt lhoroughly and wipe down nll
surlacas that may hovc gotlon spal-
lcred, like you kiLohon counlers. lloor

No-boil wort preparaiion
illcr clcaning, tho noxtsteps ir lI€

proccdurc involve prepsring lhc wort
your unlbrmentcd beer'lb make our

worl, wc ll use mall cxtract - a con-
densed ltrm of w0ft. Molt extract is
avajlable in many dirorcnt fort|)s,
including lighl and dark, hopped and
unhopped, liquid t|rd &y. lVe'I usc
hopp.d. I'quid mat cx,ra(:rs forour no-
boil browing. As with any foodprodu(l,
usi|lg Lhe lreshesl in,{r{)dic ls possiblc
is imporiani for success.

Wo'll make ou wort by dissolving
rhe mall exaracl in ho( waler a|rd
allowing il b sit for 15 minlrtes. lb dis-
sohe thc malt extrnci, hcat 2 gallons

{7.6 L) w&ler ro 180 'F {82 "Cl in a
large pot. lrrn orthe hcat and add thc
mah oxtract and ycast nutrient, A
tclean) sprtula willhelp you scrapo thc
thick oxtractfrom its ooniainer Stir thr
exlracl into lhc watcr with a largc
spoon. Your spoon should be cleu, but
it do6s not need to bc sanilized. On{:c
the cxtract is dissolvcd. which nay
take o 

'x,uplc 
minutcs, check the tonr"

perature with your (sanitizcdj dial
lhcrmomctcr. lf il is bclow 160 'F (71

"C), faise the lempersture to rbis poi r.
If you ovcrshoor your rcmperature
mark. don't worry. it won t alTcct thc
outrxnnc. Let the dissohcd mall cxrucl
sit litr 15 minutes at 16{) '| (71 "(j) or
highcr, ficn procecd lo the next stcp.

lfttding lhe lcmpcf&ture of your
wort at 160 'F (71 'C) Ibr 15 ninutes
sho d ki[ aI thc urwon{ed microor-
ganisnrs in your wort- In later chaplers
in this guide, you will be instrucled t.)
boil your wort. Howcve.. since thc wort
used l0 make Iopped liquid nrull
oxrracl was boilod bolore it was .on-
deBed, drd il aheady contaiB thc bit-
rcrn{rss from hops, lhcrc is no reason
ro boil il a sccond tine. 'lhcre ar6 also
a fcw boncfils ro nol boiling an oll-
extra(1 worl. Ir(,. one thing, the worl
will darken less ifless hesr is spplied |||
il. In oddirion. boiling the wort wil
drivc off ony volatilo co rpounds flom
the hops in the exr.r(1. lhese (xxn-
pouds givc beer thc aroma of hops.

Wort cooling and aeratlon
Anolher benelit of no-boil worl

preporation is that lcss wofr cooling ls
necdod nrmparcd t0 wor(s that havc

srL( Your oNN Bcgtn.cr.sc\rde E

lgnatious J. R€illy Ale
(Brown Alel
(s g.lloflsng L, lxLsct only)
oG = t.044-r.049 FG = 

.t.O.t1-1.012

BV = 4.24.7.4

Ingrrdi€ntg
3.3 lbs. fl .5 kg) Muntons Hopp€d

Dark liquid malt extract
3.3 lbs. (1.5 kgi Muntons Hopp€d

Amber liqujd malt ext€ct
l/4 lsp. yeast n|rtriont
2 1 1 .5'g packag€€ ol DCL Safat€ 04

1 82 ftimetabs of 54 Coopers
Carbonation Drops

A Handmad€ Al€
(Canadian Alo)
(s g.llons/lg L, grtract onM
oG = 1.04{t1.045 FG = t.008-1.d)S
BV = 12-{.7y.

Ing.tdl€il3
5.0 lbs. (2.3 kg)Coopers Canadisn

Blond€ light malt oxlract (hopp€d)

1.0lb. (0.45 kg) coln sugar
1/4 Ep. yeast nulrient
2 11{ packag€s ot Danstar

Nottingham D €d Y€ast or 3 7-g
packages ol Coope6 Dded Y€asl

162 Pnmetatts or 54 Coopers
Calbonation Drop6



been boiled. Yr)u. wo.t nocds to ic
.ooled bclbrc the ycasl is nddcd (,tr
pikhed, ir fie breweri langol. lfyour
ycast is pitched into hol wort, thc heat
con kill or slutr tle vcast. l)illbrenl
ycast strains prefe. dificrcnl tcmpera
iur.s. but lbr lhis bcc.. Urc wort needs

to cool to st lc.ist 72 'li (22 '(i). The

lJes( way ti) do this is by cooling thc
worl a bit whilc its slill ir ynur pot {or
brew kcttlcl, then finishing thc job

pul lhe lid on you. brewpol and sot it in
a sink tullofcold water Allcr a @uplo
minutcs.let thc { ,w \!arm) water out
('f th. sink and rctill the sink wilh cold
walcr. Conlinuc doing lhis unlil the

oulside oflhe poL is no longer warm to
the louch. (ln lator chaptcrs. r'cll
lnroduce you to a piecf of cquiptie.L
cnlled a worr driller, wh'(:h $catly
speeds the cooling ol wort. Ifyou have

Formentation
Nexl l0 {:leaning and sanitation.

thc mosi importunl step in brewi g
goi'd bcer is mndrcting a good lbr-
mentation. A good lcrrnetrutiol will
procccd quiclly ud yield a bce. ft€e
fro r odd flavors and smeus.
lirx'uraging yeast gtoilth by running
a good tenncolalion is also an srrti-
conlolltiulion Dcrsure. Y€ast gro\lth
{tnnges wort conditions and protccts
against gro$th otnrary orher mioroor-
ganisu$. In addilion, becrs made l'om
good lcmentations linish at an appro-
priotc lcvel ofdrynoss, Dol slicky swxrl
as pourly f€rmented brx,rs (rn bc. Nrn

ooly docs a nxrsweer beer not tasle
likc a propff bccr. but udbrmcntcd
sugars h a loo-swsrl bee. cdr suPport

In Drdcr to run o good lcrtDcnlo-
liutr. you nccd 1r' u (lcrsland tr few

lhirls aboul yer.i. Yeast a.e mirro-
smpic fu.gal orgnnisms. In brcsing.
rhcy consurnc tho sugdrs in your wort
to obloin the ener8y l{) live snd multi
ply. As a blproduct ol fc.mcntation.
they givc ot1 cthanol (lhe kld ol alco

hol h olix,holic bc!cra'{es) and (r3fbl'tr

dioxide lthe gas thal lDakes boers

iizzy). Minor lcfororloljon lrypruducls
gi!(n onbr ycast slso play a large r)le
in th. laste and aroma of beer

Pitch enough yeast
In lhc procedure. you a.e instrux.

cd to pitch 2 lo 4 packcts oI dricd
ye$t. Y,r ne+d to pil(:h lhis nrLrrrr

yeaqr b.caosc pirching too tbw ycast
cclls rcans the ycosl would havc 10

multitly maiy limos bcf{)rc them wffc
enough of thcm 10 lcrmcnt thc wort.
Bccrs nudc lrom undfpit.hed worls
stur sk,wer anrl finisb fermenting ar a

highor spocific gralily (i.e. w'lh loo

mar! sugars rcnnLinin,l unlef nrenlcd,

and I'ence with a loo-sweel bo.rJ.
llecrs made UrDD underpilchcd worts
also have mom cstca lhaD befs ftom
trdequElelt pilr'had sorts. So, alsays
pinrh plenty ol ycast shcDevcr you lcr-

Pitch healthy y6ast
You should also proof tho ycrst

bolbrc pitching il. l'roolhg yeast is

$rnetli g donr) by both bakers and

onc. usc il herc inslcrd 0l rxn'l-
irtg lhe wort in ydor sink.)hy adding rrtd water Io thc

worr in rour tcrmenacr,
Tu l'"gin .ooling,

t wt\qf^rL

\+x.v iil161

■

lvhon donc cooling.
pour or siplon y0ur
wort inlo a sani-
tized tirmcoler.
Wher nroviug the
w0n,lcr i1 st,lash as

much as possiblc at

御
嚇
郷郷

this slagc. Ollc0 the
wfi is lrrnsfe.red, ad.l cold

tap walcr to you t-cmrentcr uolil
it is tull to tllc 5-galorr (19 l-l
mark. {lf Xirr 1ap waler is very
irld, yo may sant 10 chcck thc
tompuaturc oi thc wod whon tou
reach Lh{, 4-gallD (15-l.J msrk
and adjlrst the iemp$aluro of
you tap {atcr so the lirlol wort
lempcralrre is 68-72'| (20-
22 "C). Stir lho wort wirl a sani-

lizcd spoun lo complctcly ix n]
won and thc &aten llake sure

)1'ur thermometer is sAnitizcd
botbro mcasudng thc tcmpualure of
llc wor1. As whe addjng the wtrl 10

th. fbrmcntcr, pou lhc wnicr such

lh.rt it splashcs as much as possible
(wilhout alkrwin{ lbam to spiU ov.rrhe
sidc of thc fbrmcntcr).
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lbur worl noods oxygcn so thol lhe

le$l ,:dtr nrrlliply quickly aftar tbey
ar. pirhcd. lhis is shl you splashcd

$c sort ud wrler whcn ddi g it 10

the fcflne.rer Splashing cncourages

nxygen liom thc ail to dissolvc into
your wofL. Arothor e<rsy way ol hcr{t-
ing is t,, sanitile tlro fermenling buck'
.rs and potll thc wort (ancr thc warcr
has been addcd) bctwcetr t-hc lru(ke(s a
liw linrc$. You .an also takc a sani
rizrd whisk and whip the surihco oflhc
wort ibr 3 4 minutcs. {ln laLur chap-

t.rs, $dllsholt lou beller \!aYs k' do

rhis, bul thesp ways also reqtriro somc
cxfa equipm.nl. For non. this will

Bryr:r(i Ctridr ars\ \0rtr 0\\



brewarswho usc d.icd ycasa. lhc dricd
youst is pluird ir wsn wurcr botor{i it
is uscd. lhc wa.m wrter quickly rehy-
&atcs thc yeast cells and brings thcm
b3ck h, fu rxiurdity. l'itr in,{ fic dricd
yeast dlrecrly into the wort ls not as
cflcctivc at quickly rcviling tlrcm.

R{:ud thc i strudi{,ns o0 your yeest
pscket - dlfTcrant yedst strains have
diflbrcnt prooling timcs so giving

'{rrcric 
i[slrudiinrs ray bc nrisletrd-

ing. l'ay cl.se attendon to borh fte
timcs and tcmpcraturcs - ycost arc
Ivnll{ or$n sn|s urd must b{j lr{:slfiy
and rnstrpsspd in ordcr to fermenr
you. bccr properly. Bc kind to your
ye&s! ard llrcy will rcwrrd you wirh
good beor {}nrc prixrled, th.! ycest
should not sit in water lbr long. Pour
thc irlo your cool worl snd stir lhe
wor! bricny with n sanitized spoon.

Ity a lttde padence
Onr:c (h. wort is in thc termcn.er

and thc {proofcd) ycast has bccn
addcd, scd your fonucnlor und rmx
the aj.ft!:k that h&s bcen lilled up
hallway with watcr. Now it's timo lo
wait. Ifyou uorstcd dn worl sufli{;ient-
ly 3nd pitlhed cnough ye&ct, evcrythinS
should bc finc. You should scc signs of
fermcnhtion within 24 hours, $ome-
rines m|'ch sooncr Kcpp your fer-
menter 

'n 
a placo whcrc tho wort tcm-

pcralurc will rcmoin bctwoon 68 72 'F
(2G'22'(i) and lc8vc it undisrurbed.

A common complaint of bcgiming
honcbrcwors 

's 
thut thoL fcrmeDhrion

nevcr srarled or wus dclayed.
Somctlmcs. they re rlghr. lllhcydid not
pilch cnough ycast or acrato thoiI wort,
it may lake s lcw d8ys ftr fc.mcnhfirn
10 start. llowever, thc fcrftentation
moy havc guno finc &nd dreyjusl do 't
knor4 iL lri not un.xmmon trr bucket
fermenters ro soal incomplcicly.
Fcrmcntotion can be toking plffc whilc
liltl{j or no srtivily is scen in the aiF
lo.k. So try a liula paricncc.'lhc bcst
coursc of action is to assumc the fcr-
mantation wo ! well u d woil +5 dsys
bcf(,r(: r:her:kirg your spe.ifi{: fravity.

'lb test the speclflc gravity, you'll
nccd a mcasuring cup (clcan and sad-
dzod nNide snd out), your hyd.rmct*
and a lcst.ylinder. {)pen your tor-
menlcr and scoop out abour 3 ro 4

http : / / uuu. Grap eandGranary. cont

"Your H-ontetown
Brewshop on the Web'

Visit our online store and catalog or call us

.r 1-800-695-9870 to'u

*** 
"n 

, Un. ,.O.,*t u.U" I



It tak€s lwo st6ps to gel Your
brew ng equiprnent ready: cleaning

and sanitizing. For thes€ steps, you

can use household prodlcts - dish
soap ior cleaning and bleach ror

sanitzing - or you can u66 clean

ers and sanitizefs designed ior
brewers. You can buy lhese at any

Cleaning
when cleaning your brewing

equipment, you can lse dish soap

and wate( blt this has drawbacks.

Ufless rinsed very thorcughiy. soap

residue can inlerfere wiih head

retBntion n b€er. Two PoPUlar

clean ng producis for homebrewers

thai work bettsr for clean ng home-

brew equlpr.ent ar€ TSP (tr-sodi-

!m phosphate) and PBW (Powder

Brcwery wash). Use 2 lsp. oi TSP

per gallon (-2 g/L) ot warm water
Use 1 2 oz. (28's6 g) o{ PBW per

gallon ol hoi water, Both TSP and

PBW can be 
'rs6d 

sar€ly on stain-

Sanillzing
Bleach is a cheap and efiective

sanirizst. 2-1/2 tabl€spoons of
beach in 5 gallons (19 L) of water

makes a working solution that sani

tizes wth a 30 minule conlact time.

How€ver, beach can corrode siain-

Less steel and can be absorbed by
plaslic, €ading lo ottjlavors. li you

use bleach on glass or Plastic fer
menters, as many homebfewers do,

empry any plastic coniainers imme-

diately afler the saniiizing period

and inse rhorcughly.

Two br€w6ry sanrtrzers are

iodophor and Star San. Jusi 1

ouncel30 mL)of iodophor n 5 ga

lons (19 L)of wster makes an eflec-

tive sanltizlng so ution. Lkewise,

1 oz (30 mL) of Slar San in s sal-
lons (19 L)ol waterwods wellas a

sanitzing sollion. wh6n used n

ihese low concentrations, n€ither

ol these sanilizers needs fo be

insed lrom yow equpmenl.

oulccs ot rrorl. Scal thc fcrDetrler
idtr'pdialely. I'rnrr the worr inl. rh.
c,vlindcr and rcad tho spocilic grarity:
To do this. noul thr) hydroDlrtcr ir lhc
tcst jar. ll,,ld ll'c |e$ jar r1 er'.e lelel
md rcad thc scalc at drc lcvcl ol thc
liqukl. l)h{ianl Lhe str!rtle. lf lhe sa.r
ple is bclow a sDicillc gravity of ] 020

and docsnl changc iof thrcc days,

tou re rerdt to bolllc. lf !,rr beer is

siill .lond,v. lct ir sit lbr a leNmore da!s

Botding your batch
To botlle .r_ouf bccr. you trced ro

rlean and sinilile 54 I\ecl!ertr,nce
(3i5 mll bolllcs. You also nccd ro

clcan and sauilizo . rur plaslio hose

and ra,rliing ,:anr'. l his is a ri,.{id !lasln:
tubc thal bcnds al tho top. You use il lo
siphon o. "rucl" bcur froxr one coir

tainer (your lermenLcr) Lr) an,'lhpr

You don L rxrll! n,r,d to sanirizc
yoxr bortlc caps, jnsr be surc not lr)

lonch thc sidc ofthcm rhar \ill bc fac'
ing thc biri. It lou .lbust lo sadtizc
them- boillhpm ntr 15 minures.

Thc ncxl stcp is pfiniDg Iou becr
lhis means dding s soall anDunl of
tbrmeniablc sugar, usuall\ (rn sugarl

ro thc hakh. Thjs sakcs tr! rhc lcasl
ud slsrts ! rur)owod fcrntcnlntio in
the botrle, and ths rc$l1ing (:arhr
dioxidc carborntos your bcct:

Thc siDplcsl wul lo Pritnc beer is

to rsc I'rin'c labs or (l{r)!crs

Carbonation drops. whifh arc pr.mea
surcd ()ulsugaf loblcts. lou cnn buy

rhesp al manl hdrnIbre* shrrps.l)r0p 2

ro 5 PrimcTnbs in cach bottll]- d.p.nd
hg on lhc lelul of crfbonalion tou
\ranl L:l !i.kls an nrrtrrrrl r,l r:arbuDa

tion that is fino lbr mosl b.ers). once
all th{) boltl(ls h!\1, bulr priued. ratk
the bepr into ear:h bollh. lrl lo leaye

bcNnd as nnrch of thc lrdin!'nl al &e
bottoD oflhc buukct ds possiblc

'li, slarl a si!lior, fill lIc rackinS

canc lvithwrlor maki'rg suf. !here are

no air bubbl(is. Ilold Lhc Lwo cnds al
satrre lelcl s0 wrlcr dr)es Dor run ou1.

(luicklytni thi slillrrm,)l th. ra.kirg
canc inihc bccr.nd tho hos. in a large
glass or litllc bucket Ih{' glass or
bu.keL shoukl be bcl)s lhe le\elolth.
bolmm ol lho f.rmenlcr (ira\il! sitl

gd lhc bccr nowirg. so gcl rcad! io 1i:11

!otrr bortlesl llsf a hos. flanrD lr, 0indr
tho hosc 10 srop thc ilow ol bccr. rhen-
phce th{r oufi(M fnd ,rt th(} botlont of
a bolll' l,el th. heer ilLl ro thc lert l,)p.

thcn rcmovc lhc lrosc This will lcavc
$oul an ir(:h r)llnadsl|a{:c in Lhc tlcck
of each hottl.. |ill all th. bot es as

quickly as is lbasiblc and *ith a mini-
muu olspl$hitrg. l')lare a boLtl. cap on

rop ol parh bottlP as ton till i1. 'lh'x',
wh.D all thc boulcs [n\c bcen liltcd-
use r'our bolLlP fallpcr !o fri.rp do$r
the .aps and lou r. donel

Conditioning
Your benr will n.ed to sir and (on-

dilior lb. aboul a weck a1 room tcm'
perarure bei)ff il is retrd!. lluring rhrl
time, yerst nlll oaf lhe pfiming sugar
and gilc oll carbor) dioxidc. .arbonal

ltt.r that lverk. iake one bott!e

and let it si( iu your rcliig.rator
o\enri8hl. Ol)cn lhr beer lhc ne\l da!
and see ifit\ .arhonaled Ifso. you (an

rclrigcratc lbe f'rst ol thc bal.h. Oitcn-

lour bc{ $ill ,ael .lcaFr rhe kxrgcr il
sla],s .old. lf )ol| r:n ivail. Silc il al
lcasl thrcc dats nr fic liidgc bctbrc

r-o! slarl drinking il. \!Ien rou drilk
four bcer, tonr it inro a glass and ln,k
at thc hcad. Tastc lhc sw..tncss ol lh.
mall and llie l)ilreflcss ,'l lh. hoPs.

l:eelihe body olilr. b.er and its llzzon

tour tonguc. Alld whcr you'rc don.. sit
Ia(k {nd ihink Lo roufnrlf. 'Thal's
nghl, I made rhls. '

SUMMARY

. Clean your brewing equ pment

thoroughly
. Sanitize any sudace ihat wlL

come in contact wth wort
. Run a good termenlalion by:

pitch ng enough yeast
aerating your wort

. Ch€€k specilic gfavily with a

. Bottle and enjoy your beerl

E )resiin*s cuidc Btrr\ \dtr0\\



Anatomy of a typical Northern Brewer Beer Kit:

Fresh malt extract .....
. conrainers packed and

shipped filledtothetop-

Muslinmeshbag ----
. fof steeping specir/tygrain

Huge Websit€!
www.northernbrewer.com

Our Beer Kits Are Better!

Specialty grain blend

orffeshly.rushed to order

Fresh Wyeast
pitchable liquid yeast

.extra- arge 125 mLsmack packs

.same.d.y pkhabe
100 billon c€lk per package

. the only liquid yeartthat allows
brewers locontirm yeast activity

- - Priming sugar
. pre measured

-.. Pellet hops
. packaqed in oxyqen-

bariierbagsand noredtt
・　ｒ̈
山一』）　　　・

Get Brewing with an NB Starter Kit
Prices range from 562.00 5359_00
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Retail Store
1150 Graod Ave. St. Paul,MN 5510s

Free Catalogt

beer and winemakln9

Call 800-681 '2739,



B()πLINCIAND I(ECGING

■

be.qeon tb. t$o is o clnssi. casc of
timo vs. monc!. Bodnrg is frir\
tirD{r {xrnsunrirS, Inrl (r)sls fc\t L'l

nothing. Kegging rnquir.s \ou bu)

some cquipmcrl, but so!(is !ou ftntr
al lhr parkaging stagp.

'lhc basic id.a in bottling is to
Do\c lou bcer fi1trn ,trx lix con

rain$ tlonr lermcntprlro nDnerous
snall contain.rs (lhc i)olllesr. h the
profess, !ru \\anl lo r!oi(l ilrflxlu:
ing any oxlgcn, bfl.roria or $ild
ycasts to thc bccr oxrgcn irlmduc.d
aftr'r f.rBihri{)n will i,rLr$ 1he

beer m go srale ihster lla.reria or
rlild \easts t{n lcrd to o11 ild\ors ilr
rhr b.rr r'r gushhg bolrl.s. |of b"t-
rlNcondition.d bccrs. t,r also $anr
to prcpa.c lbc bcer 50 il $ jll L{riron

licxxiog. For

ar. to the rjght lelcl in lhe boirle.

Thcr. arc lbur stcts to boltlinS:
clca ng, suritizing. pr.puriug lhc

RasrnnPr'sGuide fi,r\ \n: i (tr\\

b,l,lr and llllirlg th. bolrlcs lhc
cqdpm.n! you ll trced is: a LotLlirg
buckot. r r'uking ranc, a larg.
spoon. xrhing ro rro!. rhc bccr lionr
ftc bufkcl. n tuLing elaDp or a bolll
fillcr hrrrles, sugar, borrle crts rnd a

Bottle Selection
Y(nr can modily ho$ mrch rvork

boltliDg is ly sclccliig boltles ol dif
lefenl sizcs. lh. fliart ',f page 1:l

shorvs rh. nunrbfr ol bortlcs ol tali-
ous sircs rfcd.d Lu boLtlc a fiv*gal-
lon ll') Ll l)rrrh. ll possiblr. us.
brosn bolrl.s and srorc tou-bolll.s
in a drrk plu(a,. (11( df or grNI borrles
oller l,lss t)n)r,!lion liom L\ mts
and b..f can frl skunkfd quicklt il
crposod lo sunlighl.

Cleaning the Bottles
Cl)rnirg bDLtl{\ (:rD b(i th(i $ofst

pafl nl bortling. especiall! if ron
lcarc thc job unril hortlhg dal. \br
crn sa\e \oLr$.11 a ld 0l riDr if rou
cleir \0rf b(nl|,\
ernpr) rh.nr. llor watcr \!illrinsc or1

an! re$t. !!(trrir dd rcsidud brcr.
'Jh.n t,)! ,,ar i, crn rl'p bortlc witli {
snall anro{nl ol fsP itrisodium phos'
phaLrr 0f PBW lpowdc(d bni\rrl

Slor. rour.l.ar bortlos drl and

upsidr{l(n\n. I pla.. m} boltl(s
rp\nle{I^\r ir cd\e l)r}\es \lar\
honrcbr$l sh.ps scll dr] ing racks Iof
bolllcs. Soux of th.se bottle trccs'
also hale a srniliTer slraler buill in.

II \ou rlair.d urlil bolrliDg dal lo
rlcrI vouf br)1lles, !ou ll nced lwo
rhings to.l,l^n yonr boltlps - a j' l-
ilashor nnd i! botllo brush \ j.r
$rshcr is r lubl th{t conoects 1{l

\our lar.rr and mlras.\ a srri an' ,,1

\rarcr lbat blasts lhc bottom of lhc
botlle. lel-$rshrts dr(: irxi\pursivc
and grprrli. redu.e rhe rimp il rat.s
to wish or finsr bolllcs.

.\r! furtrriirirg ican not bhslcd
r)ul l)! llie.iel+!rsIcf r ai lre ret!rted
lvilh { botll('hrush. { hre ihP boillts is

risuallJ cl.an, uso a little bit ol wal.r
$i1h TSP of Pll\\' atld thc bolilc

bN$ to rcmovc thc stull \0u ca! t
s,,,,. RIllr rasLt ],,)rrle\,2rr bc
s"akcd in a blea.h. lsl' or l'lllr ..hL
Lion olcrDighl bclbrc rbr,'i,'*.

Sanitizing the Botdes
Clcan bolll.s necd to bc suritizctL

brlitrc lle\ are fill,rl. Morl honre-

hreNers santiz. rh.ir borrl.s h!
okiDg th.n ir a saoilizirg solutioD.

lllo.r(rr is a {rherp rril elleflivr $il,t
ro srniriT. borll.r llorll.s can b.
s{,.rlcd lbr 30 lirutes io r bl.rth
solutntr) ,)l l/2 cul ol l,lea.I prr l-r\e

gall,)ns nf$aler lodine sol'rli.nr pro-
\id. n)or. killing po$er a.d lhf !,ak
tir! i\ \h,rler \rtrr rirr s0rl \our
borrles ibr 2:i minnles in r tudirc
{'l!rion nadc iioni onc our].. ol

loduphor |o 5 grll s lt, L) ot watcf.
ll ftallt saves rinrf ll t,,ri si,ak r1l

Jour holtl.s al on.c. n 100 quart
(1r)|rf hr,lds si\r\ l2 {r!trr'P hrllIrs,
n],,re drAn .noL13h rbr ^ 5-gaUon

I I{) Ll bircl ol bc.r:
T(r sanid2e louf botll(s. nll tltc

(oIlain.r wilh \\aler, a(ld lh. sNrrilir-

.f and mi\ Srbmcrgc thc bolllfs l.r
lltri dpproprian am)unt of titnc.
li,rmi,re and rinse rhoroughlt wilh
\oLtr jot{!ashcr. I 1rip1r-fi'1sf 1o

r suff raL n0 sanitizilg v)lutidr is

l+rl rlihongh some saniliTpr\ fan b.
us.d (ithout riisiDg.

81(arh is also clTcctirc io clouu'
irg l!rrrle\. ll! remtrrin! ro lltirt
aD.ur .. bining |hc cl.ani']g rnd
sunjtizing stcPs, bur donl \ou fun
rlif fisk i)l inlelxing the cnrir'1tr!lrl'.

Preparing the Beer
Inrhfr !ou cin lill lhI hr)lllPs.

lou n..d to siphon th. b..r liom ilrP
li |rr!rtr'r lo llc botrli.g bu.k.l aDd

!rinrf ir so ir sill farl!nrle. IIr
bu.kct and thc rackiDg can. shotrld

h clcancd and saDidzcd fi.st.
li\ ro 

'ninimize 
lh. arnorrrr 

',1
stllnshing of agilalion. whi.h.rn
iror)dum orrgcir iit,, thc bc.f nnd

u(1rlrr'arc slrlin{. I'la*) lhc crrd ul
thi, fafking rubc rt the borl,,ir ot rle
hdrlling buckct, so ir r.mains btsk)w

thc liquid lclel as rhc buckc! lills.



ltosr hompbrcwcrs xse rrrrt) sugar
to princ thcir bl'or. llotw.on 2Il and 1

.up pe. s-gall(nr (191.) bofth is unugh
to carbonate il.'l$o-lhirds of a cup of
corn sugar will providc a solt carbom
1i{r1 suilabl) tor so rc Er)giish dlcs. A
ftrll ,rup ol sL,fl'I will fflxlx':c a nrt

Nteasurc tho sugur iuto u strrdI
sau(e pan and add water unlil the

sugd jusl dissolvcs. Boil rhc sugar
solulim |(,r 15 nrirul(:s. cool, lh,rn add

it to the beer in youf botlling bu(ket.
Gcndl stt thc bccr and sugar $itb a

'lhere arc Urncs lvhrn adding Iresh

Icasr at thc bottung siagc is a good

idcn. If bftr is lcft iu so(otrdury fer-
mcnlation i,f an cxlende{t s runt ol
tnnc. alnost all of thc ycast drops out
of solution. Aftcr a hi,ah gravit! fer-
menhtion, the yeasl may be l.ired. ll€er
may takc a lo.8 limo 10 bottlo con.li'
lion when tes lcasl colls urc prcsent
or tle teast Are nrn itr ,{ood hcalth.
-A.dding a botrling ycast will holp yo r
bccr lo (mdiLi r fustcr.

Sometimes, lh. yeasr doesn t floc-
culatc lvcll or has olhcr undesireablc
charactoistics. Usiug a botllhg yeasl
thal is lloffulanr (il r:lumps logothcr
wcll during lbrmcnlation and sinks to
thc boltont can lrclp pull dowr sonc of
the lcss-flo.(lul.rnl yeasl in thr bode.

lfyou arc uring bonling yoast. usc

r cle{r y-fcrnrcrling struin lhal lloccu-
htes well. Iho bollling yc{st only fer-
mcnts a small amount of sugar, so its
impnct on thc llr|ror 0f your bccr
shouid br mininrrl. lh surc L(' (lu,sr a

conpariblc ycast strain lbr your becr
srylc. Don't picl a highly arlonuatne
yeasl il tour main r_clrsl was not &s it
stl fcmcnt sugars lclt bt tou main
yoast. This csn rcsult i|l r,lcrcarbona-
ti(n, .hanging a srv.cl bcer inlo a dry
bccr If lou usc a ycas( wilh tlocont
Ilocculstiotr ud do 'l lot youl bccr sit

in seflrdrrr_ lor an erressiv, anntunt
of time. !'ou donl nccd 1o tse bottling
yeasl. Nf('slhonrcbrewcrs don l.

]b Dse a boolingloast. add about a

tcaspoon or lcss of dricd ycast ro your

Filling the Bottlos
Nexl you nixd Lo nrcvc Lhe becr

from the bottUng buckot to the boltles.

Sono honcbrcwlrs usc a racking cane

to siphon lheir icer irt(,lrotd.s. Iftou
hsrc a boulingbockel or plaslic ca.boy
{ith a spigol. this slage is onsier
bccause you don t n(xjd to slart .rnoth-

e. siphon. lb minimize spillagc, usc a

tu-bing clamp to stop thc llos of tluid

To bcgin frll'ng, sel the boLtle dn a

shitc backgrouDd such as a papcr
loivel. This will lclp you sec the liquid
level as the boftle fll|s. I\n tho end of
thc lubc in thc bottom of tho boltlo.
Open thc clmrp urd lot lho bccr stut
flowirrg. As {he liqoid lcvel fises, slow-
ly rehact fic iu-bc liom thc bottle whilc
kceping thc cnd bclN Lhc lcvel ol the
liquid. lhe propff fill lelel js the level

most comercial bccrs arc tilt.d to
abou. anlrh (2.5 (r )b.lowdtclopoI

$heD thc lrorrlc is lillcd, closc thc
clanp. Rem0lc lhe lube urd place a
bl&nk cap on top ol the bo.rle. When
you'rc doDo lilliig your bottk's, cimp
rhc crps on wilh youf boltlo coppcr

Kegging
TherP are selcral ldlanlages to

kcgging. lhc os1 oblious is thc sim-
plicill of cleanirg rnd fillirg a kog. A 5-
gallon (191.) bat h lbrces r_on lt) handle
50 or morc 1z-ounco (355 llllI boitlcs.
$trh a keg, you (lesn trId fill oue-

You .an also use your tegging sys-

tcm to lbrc. carbonatc your bccrt that
is, carbonare wilhout trdding priming

sugar Forcc c bonuti rrcrullsirless
sediment and a qui.kcr-clearing beer,

Ls w{rll as thc opdor 1r, (ori}onale lDd
sene the beer wilhin a few hours.

lfyou want 1o prcciscly control the

lcvcl oI curbonuliou iu yr.)ur becr. kcs-
ging is rhe only wry lo go. li'r(ie .ar-
bonating with a kcg an{i (;o2 iank
allows you to sot thc lcvcl ol torbono
|ion n) any level yo desire.

Anothcr potcntial rcason lbr kcg
ging is lhal nDst filrrsti,)r syshns
require a keg sy$tcnt. Likctvise, having
a kegging stslcm will allow you to usc

a countcr prcssurc boltlcx
'Ih.!re an: s'nc drawbar:ks kr kog-

ging your bccr. howcvcr. A kcgging
sclup cosls trtorc thuD boltlos. hu
need lhc keg, a(l()2lank and regulalor,
ffttings. hoscs ard soDrc so of dis
penser Boughl noir this (rur (x,sl well
oler 5200. Mosl hom.brAwers will bny

a reconditioncd kcg and CO2 tank, but
with new fitli gs. hosos ond rogdrtor;
rhey will end up spcndinS S12(F16{).

\\,hcn Xou kcg ]our bccr, you also

hale to figurc out r way ti, rrx,l drc
beer While a boltle or trvo ol beer can

bc put in thc trmily liidgc. a kcg caD

Dt. ltlost prnplc who k,:{ their beer
hale a dedicsted cooler and that\ the

Number of Bottles in
a Five-Gallon Batch

Bottle TYpe Numbgr ot Bottles

5 gallon Cornelius keg 1

2 L "growler" 10
1 L "torpedo" 19
22oz.botrle 29
16 oz- bottle 40
12 oz. bottle 53
6 oz. boftl€ 1O7

volumes of C02

Temp(Fl 15 17 10 21 2,3 25 27

40 19 39 80 10.0 12.3 14.s

,t5 3.4 56 79 10.2 12.5 14.9 17.2

50 50 7.4 10.0 12.5 15.0 17.6 20.0

6.6 91 12.1 14.9 17.6 20.3 23.0

RRF. Yd R .,,i BF,"mrr's cnid. E



Equipment
The first ard x!^t,rl^ir'!s pi(r'p,,1

e.{uipment rhar lon n..d is a k.g \losr
holrcbrc\rr\ usr; grll,,I llrl Lr\Lrin
lps5 stpel kegs rhar rn'nrrdp hr hnl.l-
ing thc s\rtrp os.d iu uta disp.r5frs
Thcsc arc curxlorll Qll"d (i,u
licgs, ale. ,r,e ,)l thf I rri or tr,arur?{ -

hrrers. the (lornclils ll,np..\
Coru\ krgs fo"[ ir (wo \uirtics

ball-lock rnd tin-lii l lh. dillercncc
bctrlceD th.m is lle ttpf ol Ilrlirrgs
Lhr) ha!e ud tl',, ki!|l ('l (1i!! Irerrs
llrp\ use Sin.e rlrc\ uR' .lillprcnt .on
ncctoE. \otr sill hi\o to ha\c dupljcar.
scts otqui.k diseonrc.l\ ilIou .ri\ k{rg

L\pes. Ger al lpasr r)nr "ln ud one
''oul- qrdcl dis.oDnfrl on.. iou scrtl.
0n a k.s ttp{r Ale), gr'r \rrnp li!rd
gra{ie hrhri.anr to isr st,irringl\' on thc
lid gosklrr and din]orrr.r Lt

\erl vr)u rce(l I ( Ot 1rr)k. | 0.llls
J_ou nale two oplion{ h l or renr
\lcldiDg suppll rDd ln1 .\tinguish.r
busirtcss.s dfe thf usuulpl{(fs ro g.1a
( O) lank lli rd and nran) sil rpnt \nr

a ianr 0, \Uu.d Lur I t{nl of)our
r)sJr. lIese sff r\ailahlf I ithrr npq .r
r'rcondnionod. in sl..l or aluDiiDuDl
Tl)e nnr\l rr ,' tNIl si/r's al a. ll)
or 2l) lhs 12 r. I n o.9 I kg) Larg.f
lan[s ob\iotrsl] lusl lorgfr bur Lh.) r.

\,nr rvill ndrd I regllaior ihr rh.
fO, laDk. Yo! .rD bur .ilh.f siiFl.
gduHr,, (1,)!hlp-Frr{e reHUlaL,,r\
snrgl. gaugo r.grhtu,rs htr\c oDc
grugr sho*irig tlf prcsstrf. leils
apt)ilts,l r,' rlif kIA. wlth an adj!\imcrt
knob ro s.l rhrl pfcssuru l)0ublo-
gaug. n,g!latds hu\f {,, dddilioul
gdugr sh0$irg lIf lrnl pftss\ufts.

\e\t \.u nr..i ..trripnr.nr Ior dis,
lcnsiDg tlrr Lerr: Ilcrc agail 1ou ha\t
trv{r brrif fh.io'\ a lrir:rn tat) r)r n

ihn.er \ pi.ni. rrp ln s. .aLlcd a cobfa
tap) ntLurhcs rr rhr urd of I Lo$ and
i\ l,clil r !,'Lrf Ianl. q iaucel. is the
kind oi lnp iou srr\ 11roLrr Local puD.

Pi.Di. talr rr, .hfapfr rrd fasicr Lo

su1up, but lpfflirr rlie l(!rk nnd lcelof
a mornied lhtrf.l. llariDg a picnic tat

ds d l,a.l,up is r srrd idcd ii lou.!(!
$^nr r,) 

'rkp 
a kp8 {irh rou ro a pant'

\ou also nf(d hoscs Lo rourecl ll(.
( (J2 lrril ro thp kpg and rhe keg to l|r
Irp of IirL'f.t Eirh.r 14 iDcli t0.61 oDl
or .i/ll, ir!rr lo ,'l rtrrl insidc didm,l{rr
ri,r\f rnr h| Is.d liom ihe rr6ai aLrir l.
the 3a<-in dis.onnfct J hf lLrbing r..d
Inr gas s|l,uld bc frrcd Lo *iftstand a1

lersl ;0 |si (2i91) lhfrl sn,all 1,,)se

flDrps slnNld b. uscd ro securc tbo

ri,f th. hosP going tiom rhc br.r
oul di!ioDnccl lodrc tap.lrccom cnd
3./16 i'r'j, 10..1$ un) irsidc-dia[eLfr
Jixxl-gn'rlr r,ihing In rhis .ase tIc
pr.ssrr.s $illbc lor!. so rhc psirnring

Filling Kegs
\ll,ur !,)u'r'rrdl to fill iour k.g.

strrr bv fulting (,O, inn) il. lhis will
pr.vonr 0xidrtion of .1ou bccf durinS
lf.rnslir: lt(tfuse thc pfcssu.e. lnkf th.
liit ,nI rr(t rafL a Fall,tr,s of !,n,r beel
inlo ihr ri.g 

'rnd.r 
lh. hlankef of

Looking for a retailer near you?
Visit Crosby-Baker,com and click
"Wine & Beer Making Retailer Links"

CROヽ Bヽ ヽ●ヽ KER L:D
Serving the industry fromi
o VVestpOrt,MA・ AJanta,GA
・ 47Vp″ 0″ Sa“ Lake Cly,∪ T
Retaler lnQu ries Onlv:1 8009992440



ll0,. \o$ pursr" th tcg. -lhjs is llc
pro.ess o| rcmoling air li,r'r 1||e head'
spa.. add r.pla.ing n sith (1o,. \hu
can d,, tl,i\ bI pressuftn,,{ tlrc keg
$i1h (iOr ther lrrlin,.a llie aif ool
throLrgh the fcli.f !ah. on top ol thc
keg ls0 r)r llrrcc Lrnbs.

Carbonating
Thts easi,isL Ndt L0.arbon,rlc a kcg

is simpll ro lei it sir wir| ( 02 t)ressure
on thc bcci Thc rablc on ahr borlonr ol
page l3 sho$s Lhc equiliLriutrr pr(s
su.p lbf dillpnnr lrlrt!,r{rores r.d
i olmrcs olgas in bc.r. |ind rhp spning
tenrpcrarufe ur llre rigl'L lrd rhc !ot
umes of (l{), rou drsin rrr rlie r{rp;

whcrc lhc\ n..r iu dr. t blr shorvs thc
equilib.iunr pr,ssufu In, PSI). So. lbf
in{iance, il r,)ur hcef i$.,rted to 45'll
!7 2 'Cl. anrt )or wanl il lo (r)ntain 2 l
lolunris of COr, lou $ould prcssufize
iin) ltl.2l'st an(llrl r sir will llic rnnl
cornlccted to thc k.g unliL .s mr.h {iO2

rs possibir had dissol\fd inro fi. bcrr:
rhis Frocess $ill rake r wpek or sl).

K.gs gi!. !.ou dr oplion ofsening
uDr he4 Dufl| qui.k,,r. thotlgh. Co.rl
rbe beer lirsr. n'rn rh. tressure trp L,)

20 lsi (10:t0 Tod ) or higho and shake
tle kex L{' ntake Lhc (lol dissohc quick
lJ When the ( ()2 slr)ps hissiIH ruL r)f
(hc lark. lcl thr kcg scltlo lbf an hour
r)r sr'. lheD, lurn thlr co2 prcssu.c
down io yonr se.ving l)iossure duritrg
this tiDo and pour a!!.ry 'lhe dra\!-
ba(:ks l(r this trrcL|,xl u(, lhot vou losc
rhe benelits ol agjng and rou won L

kno$ how tnaD\ lolumcs ol (:o2 are
ilitial\ dissol!,ld n, rour bccr.

'lhe llnat melhd t)r .arboDaring
bccr ir kcgs is to primc and .ondidon.
Pfioi.g in kegs is css,artirllr tbc sanrc
as priminS bolll.sr you jL,st treaL lhe
keg like one big bottlc Tho dillffcncc
is llut yuu usc ptoporliorally less
p.iming sugari 1/ll-1l2 {r!p t/ a {l!e-
gallon (19 L)batch js oll you ncedi any
morc and !ou'll g,,t {,x(,ssnc lbamnrg.
lhe dra$bacl to lhis herllrl is rlal
Iou cnd up lvith Joas! scdiment in rhe
bo1lom ol th. keg. This scdimcDr $iil

moslh br drr\!r {'r l $ irh llre first Hlass
or $ro rhal lou pour \ltcr tou srarl
pourirg. eunDe(l )!ur t.0, rank ro
mainlain Lh' l"!.i ,)f.arl|)natnD and

lush out tho rosl ol rh. b..r

Dispensing
Thc objfttilo is !o dirtense your

beer rvith cnougL lladr lo givc it a nice
head, buL roi li!) nru(lj 1l)an'. lhe dip

rube nr thc kcg. thc llrlin8s. rhc hose

n.d rhe tap |rrr.vthing lcr\recn ll)c
beer and lonr gass - \rill fesrfid rl,p
floR ofbc.r our ol lh. lcg \\'hen lonr
irg, th. axrouxt ot lteuirlion nccds 1o

mar.h thP prP\surP ir rlie te{. lhrce
lcel (91 cDr)ol3/16inch (0.+8cnl ll)
l,{,sp berwpe tour kcg rnd iou tap
will prolidc 9 ltsl ol rcstri(:rnrn lhis is
jusl right if Iou havc thc rcgolalor on

lour CO3 Lank s,,t t0 uouxd 9 PSI. a

llthough thcrf is sotnc inilial
erlen\e, !n'st l)orDcbrdlcfs \!ho iraye
raken the plungr inlr) kfAljlnH sat ller
{iI nclcr go back to bolrling.

Many of todays beer kils are very

and you can make them exceptional by

using LOCIC cleansers!

Straight-A for tough soils and labels.
One-Step for single step cleansing.

ゞ
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●EER&WINE EQUIPMENT a SuPPLIES

Homm Haven

The rorqt Sorutio, for all or your

aeer grewlng

Equipment & Supply needs

Fementots - Caftoys - Racking & Bot{ing
Testing Equipment.

A -Grain Mashing - Kegging SysteDs

Wide selection of Base/Speclally Olalns as
wellas Liquid Malts, Yeast & Hops

Choose hom 16 Homebrcw Heavan cuatom
lngtedient kits, B.ewhouse No4o kLs, ot

naxe up your own .ecrpa

(800)850 - BREW (2739)
cir'.@r 6 ror rlrfd cdt 9, ord6nb.d116ra.tr
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Brewing an

OBJECTIVE: Learn how lo use specialty grarns, pellet hops
and liquid yeasl lo brew an extract with grarns beer

Vocabulary

specialty grains
kilning

crystal malt
chocolate malt
roasted barley

pellet hops
alpha acids
secondary
fermentation
flocculation

New Skills
steeping specialty

grains
boiling pellet hops

conducting a
seconoary

fermentation

Equipment list
nylon grain bag

nylon hop bags or
large tea balls

carboy
airlocks

Bccr" Hcrc. louil lcrrn ho{ 1r)

use sleeped grdins, ppllet h.ps and
liqrid Fast ro modily a Non madc
Iio a r)al( crrract b$c. opedrg
up lour lrori/ons a\ a bresl,r
llrewjng lvjth qpccialtl grains.

tiour owD chDifc ofhops aDd liquid

lersl lrkes a ll't! hddilionalpieces
of .q hn.nr and som. addcd
ivor'k. Ilow.vcr. using the tcch-
niqui)s d.n,ribcd herc, you cEn

trr,dil! an.xfa.l-bascd bccr 10

brcw rirturu ur" s4tc of b{rr
l0u \anl. 'lhis is Lhr ilat mosl
hornAbre{.r{ rlakc thoir bcer

\\'c ll cramiue lhr recipc and
prtredxrP lor br\ing a \\'est
(i'{st pal. alo or a portcr lscc
pagc l7l. P.rlc dlc is onc of th.
nDst popuhr srrlcs ol ale ntr
homabrewors. lbc besl pal. alcs
arc rdicshir)g bccrs ill wlich Lhil

nrvitr r)l rrdlt is lralan(ed bI the
hop bill.fnoss. \\rcsl Coan pal.
alus holo xroft hop bjrLcrness and
h0p nr!0r lhrr rli,,ir llast (nast
(0r llritish, .onnt.rparrs l:ull sail
Pnlc .{c aud R.d scal .\lc arc tro
r\frlI rl f\trrrples ol this sltle
l,orlcrs - snch as Samucl Smilhs
Taddr_ I']ortcr. Siuru -\-c\ada
lr) e|x r\I.hor lr)fl,:r -a.e dAr\ b..rc nirh n l,asrc oI

Itr 0ur re(lles, Ne ll add s,ne
swpctncss and mlor $ith rhc us.
of sDcciAlty uralts Id addi!ion,
w(fllbit((:r lhe bcef b! b,,ilingl)el
lct hdps in onr iron ,\nd finally.
rv.ll usc a liquid !cns1 slfaiD

Speci€tty grains
\\'hcn brcNing ar cltacl ort

bccr 1ou ru$t fiDd a Drall extra(1

ibrmululod to yi(td tour dcsirtid
slyle 0l bftY When brerving an

ext'acl bccr with spccialty grains.

orus( hollrrbrewefs s|arl with a
brsc 0f !nhoplcrt light malt
pxlracl. llrom this snrting point.
th.r calt odd nralL navors, colors
and antrnas bl adding.ne ormorr
spo.iah! 8r.tins. Ukc$isc. rou can
add hup bilt(.rncss, llavor and
aronnr bt br)ilin'{ prll.'| hops.

Sp..iAlry grnins,rrc grains
lltal add cul0r and llavor to a becr
They nlsi) add r small amounl ol
iermcnlablc sugars. Thcrc arc
DaDy diflororl kirds of spccialt!
gruirs ud silding lhrnr singly,).
ln {!,mhlnarion yiclds a largc
rangc of possible Ilntors ard col'
ors. Spe',irltt gfai!'s hre stcepcd

{soakPd in hol warcr) to cxtmct
thcir color and novor Basc grairb

- lh{r,{rtrins rhaL pn'vidc the bull
ol thc Iorrncnrabla sugar in a

bccr - carnuL slnpll bc slceped:
th(:l Dusl bc n'asl'ed. Il'rc 

'tr'
thal laler (ln an cxtract bcer, the
basc grairs arc replaced Iy mall
(:xtru(iL.J Spe(irl1t grai s are
nnrally dafkcf in color and arc
addcd iI sruullof qutrlitics th{n

'l hcm ar. Iwo basic rtpcs of
spccinh grairN. tbose thal harc
bccn pri,rrufPd lit sle*ing nnd

lho\e thrt ha!. b..n prodLrced b,1-

roasting. Skwirtg and roaslirlg nrc
two $ats 0frdding hcat 1,, darle.
rhc gr.ln. lh. pro..ss of h.a ng
mallcd graiDs itl thc malling
pur)ss is cnllcd kilnir'.{. srcwtsd

Brains rrr heared such that the
liquid insidc thcrD caDDor os.apc.

hr con(rosL, rl,trsL,{l ,irrins arc
herl(rl *) thdy 

'lre 
{tried qui.kll'

'Lho pshot is that in thc ccn'
(er ot o st,:w,,d grairt or,st ol thc
srrntr has boen (!'nvc cd ll,
srgar 'l hr nro.t .ndmon llpes of
slc\rcd graiN af. .all.d c{slal
Dalrs. C\slal mdts lcnd thc rcd
or an'l,Pr coli'r n) mosl pale ales.

■
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l1'e\ rlso idd s\!rctr! s\ \irh a

faranrfl .dgc Lo iL, wlii,li is why crls
lalxr{ll\ rre {,n'eftncs cnll.d crruIlrel
malrs. 'lhcsc n'rtls lho a(ld a snrill
amouut,,1 fen'r,nlthl. sugar 1o.!1{,r
beef. h,hsting its nrc,,g(h sl1{hll!.

l)i1lcr.nt (nstdl .rdlrs are kilnrd r{)

dil'i.r' DL degfee\. lhe mo kiln.d dll
!r L is. lhf drrk.f thc col,)f. Thf f,,l,,r
{,ta,rrsralnalt is usurll} e\lR.sspd in
degr.fs L,^ib,,rrl 1'l l. Connnorlr
d\rihblr .rlnal malts v.rrl ir,r llr-
12o '1. For our pdle il{'. anl .r\sial
Dult ir! the :j0 -ro'l ran8. Nill sutlr,,.
$e'll ose cfFt DaLl ir h,lh lhe trlc
ar. an(l portcr lupe!.

Con,,,,{,r n,r{rc.t grnns i,,(lude
r:lulrhle mall, roaslrd ldrl.! nn{l
blark ftt.Dl rr{lt. Thpse rralls Si!. tho

bro$r or l)lH.I (,brs in ponff5 add
sti,!ts. l hc\ conllibulc u B)rsred nalor
io th. L(a, hngirg |ron) thf nild.
"cho.r)lalel lla\or cho.olaic null lo
lhe roasrcd. sonrtirtrcs e\, r burnl- lla'
!ors oi foastr'd l)rfLe! r)f hlr.k pli']r11.

Ir r rnst|d gnin. rhc srafch ir the
rpnler ol rh. gfrirL ltrs hecr n'srlI
d.stroyld bt lhe )rgh hcal. so tcs llir-
ntcnlrhl,, sngars afc !r.sert. \\l'll us,

.hocohtc .rJlr trrd rrrsr,!l barlct in

Using specialty grains
Spefih tr g.lins nrrsl hc crusln.L

l)fftrf th.l arc sio.pod. Uost h,)nril-

brcN snres eithrf \cl1 frush.d grairs
(r'hr\f a gruin nli1l and \ril1 crusl !l!l
grails lbr !ou. 'li, do iL li)urscll, cihpL:/

use n l|fa\r i,)lling pnr and a tai l
lighr r,nrch \ou $aDr.o c|alk thc grnirl

md olcn Lhc llusk, bur rr)i t)u|lpfi^ jl
Spl{irllt gr.ins ran h. sl.cp( at

a \ide ran8. of lcrrrPcraturrs.
lloi!cvof. to qui(k\ crtfr( l ll,e d,lsired

aDount ,)l {r,lor ind flalor. rnosl honx
bri\\ffs sr.cp thrif spc.iall\ grairs iD

hor *aLfr arou!rd 140-170 'l: ({rll-

77'( l. lf \'ou sle,D thc grnius at |igh.f
remrraturcs lbf c\rn,Plc, il \,tr'
boil d'fni lou risk r\lrarting lod
InucI kuxrin lrorn rh. gralr hrrsks aD.l

rndirg Itr $ilh rn astring,,rL bccr.
li jting rh. rmounl ')l Nrlcr \0u

srccp Iouf spcciLr[] grairis irr will Irrd
t(, bftLr,f c\lracr h.crs \!arr. terhrps
nron. honr.bfc$ rccipcs irrstruct br\\
crs to sl.ep lL(i1 sp.(iiall! gralrs in

thel lJr\\por a\ th.l arp h.arin8 lhoir

2 :l gdl,rr\ (7 r, I I l.l of Dr'\\irs
wrlrir lhis r{o.ks rL.ll rt c\Lrr lirA a

l,,r ofcolor ud na\,r lionr thr g.ains.
bur also f\rra.1! h sh lnrxirts. ll
hr^!ev.f. )ou st.rip \tuf s|c.ialtJ
grnirs ir r soraller r ount ol'${tcr,
rou $ill h..blc to Dn)ducc a berhr
rrslins b..r Fof bfsr frsulrs. u\c 2 il
.trnrls { 2 ll ll {rf srd,pnrg w^ru ftl
.\ff) pounrl llr.-r; kgr,'lspc.iah\ grain

\r[ \reeP. \ ou c{n sLr! p \ rnrr I.nins in
. snullcf pot *lril h.rlnrg !r)ur bro!
i',X $ater in Iotrr biggu bfc\vp0r.

lo srccp the sp.fiirlr\ graiis, placc
lhc dushd gra rs in r n)lonor muslil
gr{iJ, bag lr rhc bag hr5 ! dr{N\rrirA.
rli'\e ir. ll not- Lic oll rh,, end ,,1rhe bag
llrtt tho ${t,!.r,r al!,ri 10 "l)15 "Cl

aborf )orr t) ann.d \tdcling trrupua-
ror.. ihen tun olT rhc herr. l'lifp thc
gr{in Mg in rho wrrr (lhis sh.ruld
dr)tr lhf tplrlDfratuil to \ouf lrrgft.)
Sli. lhc Nalcf a lp$ rinr.s \!hil. Iou
sn.p. rDd srif rh. $rr.r on. liDal lnrc
bflbrc tl)Lr remoyo lh. gfriu Lr{.
srirring sill crus( $aref r) llo\!
througlL thf brg ard n leac..olors and

wh€n add n! m.i e:tr.cr ro your brewpot,
lunr otl the heat and slif the poi !nt lii is
rhoroughly dissoved lt yo! don r. the
exlract wL lsink to fie bonom olthe kelt e
and scorch. calsng bur.t Iavors

pes

Boltler's Row Red
(Wesr Coqir Pole Ale)
(5 gollons/Ig l. exrro.r with groinr)
OG = LO49-l.O5r
FG = r.Or2-r.Or3
tBU=40 SRM=9
aaY = 4.7-5.0./"

lhgredicnrs
3.5lbs. (i.6 kF) llrn,ss lighl liquid

tr'ah e\lracl lur opPcd)

2 5lbs. (1.1 kg)Brjess lighl dri.d
rialt crlfarL lunhott'.d)

0.66lbs. 1299 gl cr$ral nolr t.l0 "l.l
lrr AAI t\ilLdn.lh ltups t60 n'inl

(2.0 or./57 g ot 5.0"r, alpha l.idsl
0.t0 or. (11 g) (larc.rd. hops

(l5 mirsl
0.50 oz. (14 g)(:a{,rd. hops

$\'ersl 1056 (lntcri(:!n Ale)itr
\\hit. l.iLLs \!l.l'001
(Calillrf ia {le)l.asr

162 l'rimn labs or ;4 Cd)pers
CarbonotnD dr)l's

Heorl of Dorknesi Porler
{5 gdllon5/t9 L, oxrrocr wirh groins)
OG = 1.O48-l.O5l
tG = t.o! 2-r.oI3
lEu = 32 Strvl = 4l

Ingrcdienrs
3.i lls. {1.6 kgl Nlrnlons l.ighl

liquid mah.\tr{(t (u roppcdl
2.0 lbs. (0 91 kS) Yunr(ns l.ighl

dricrl xrulr erlra,,r ("nhott.d)
0.75 lbs. l{).:J4 kgl mtstal nalt

((,0'1.)

0.50 1bs. (0.23 k{),rlirii)lale mnlt
(t,rJ 01. ({).17 kg)roas1('d barlci
It .\ \ti lasl K.nl ColLlirgs hops

{billorirgr 160 n'inultt
(1.6 o1./45 g of 5.0'% alpha rfidsl

0:l:l oz. l9 gl Fuggl(.s hops {lla\orj

t\ycast 1')6S llirndon lrSll)or \\'hilc
l.abs \\ l.r'(Xl2 llinghsh,11.r )casr

162 l'rimc'lhbs or 5.1 Cooptr-s

CarbonaLi(rt dn)ps

BJ、



Extrccl brewers have a vari-
ely of wod-boiling methods to
choos€ lrom, depending on lheir
equipm€nl and amo'inl of time
th€y want to sp€nd b€wing.

Concsnlrated Wort Boil
Mos! homebr6w66 add sll

ol their malt extract to thsir
brewpoi and boil 2+ gallons

0.6-1 1 L) of wod lor 60 minut€s.
This concentrated wort is th€n
diluled an the fem€nter io 5 gal

lons (19 L) befo€ pitching th€
y€ast. Allhough this is a 1im6-
tested way of making home
br€w, il has a f€,w diedvan-
tag€s. First, boiling a "thlck"
wort can l6ad 10 ca|melizaiion ol
the sugars in your bee.-to-be,
polontially making it darker than
you want. S€condly, "lhicker"
wods limit the amount ol hop
bitt€rness that is extracted h the
troil. pot€ntially lssding to b€er
that lacks bitt€rnass (or r€qui€s
th€ brewer lo add more hops to
r€ach th€ la€et binsmss).

Full Wort Boil
lr you have a 7-gallon {26- L)

brcw pot, which wlll hold 6 gal-
lons (23 U oi wort withour boiling
ovor, you should do a full wort
boil. Boil a volume of wort such
thst you add no dilution water
whsn you lransi€r the wori lo
your ferm€ni€r For a on6-hour
boil, beginning wilh 5.75-6 gal-
lons (22-23 L) oi beer will yield

5 gallons (19 L) ot wort aft€l boil
ing and cooling. (The prccise

amounl startng varies depend-
n9 on how nuch wals| you
evaporai€ du ng ihe boir.) A tull
wort boil solves ihe problems ol
wort carmelizaiion and hop uli-
lization, allowing €xtract br€w€rs
to g€l the same P€fformance in
thes€ r63pects as alFgrain
brswers g€t. Th6 only drawback
is that you will ne€d to g6t a
wod chillsr to cool your wort
qu{ckly enough.

Texas lllro-Stcp
lf you dont havs a large brew-
pot, bui glill wanl to do a full-
wort boil, th€rc is a way. ll you

splil you b|ewing Into two s6pa-
.al€ sessions and make half ol
Your wod (2.5 gatlons/g.s L)

each tim6. To do this, b€gin by
mski.g 2.5 gallons of wort lrcm
halt ot your malt exlmcl and

hops. Bo it at working strength
and pilch all ol your ye€st to this
haFbalch. The nexi day, brew
the remaaning wort {using the
s€cond half of your mall o)fiaci
and hoF), cool it and add it to
the prcvious day's wort. You now
have 5 sallons (19 L) or wod
made usins a full-wod boil. (For

more on this t€chnique, sae "The

Texas Two Slep" in the October
2003 issuo of aYO.)

Exiract Late
The bigg€st drawback ol the

Texas Two-St€p is ihe €xlra lime
involved. lf you'd like to get the
major advantag$ of a full-wort
boil, bui wlthout the extla time
€xpenditure, try adding your
6xtract laie. In an extracl late
beer, you add 1/2 or l€ss of your
man €xtracl (d.ied or liquid) at
lh€ b€ginning ot the boil. You
lhen boil the 2-3 gallons (7.6-

11 L) of wort as you nonnatly
wourd, making your hop addi,
nons al the appropnata llme.
Th€n, nsar the €nd of the boil,

You stir h your rcmaining malt
e)dract. (For best resulls, uss liq-
uid mal en.act for lat€ addi-
rrons-) You can add ih€ tate
extract with 15 mlnui€s rsft in th€
boir or you can add it at knock-
out (when the boil is ovsr and
you turn ofi th€ h€aO and l€t lh6
wort sit lor 15 minutes pior to
cooling- To tinish up, cool and
dilute your wort to 5 gallons
(19 L) as yo(r nomally would.
(For more on this technique, see
"Boil tha Hor's, Nor the V\rbrr" in
the Oclober 2002 lssue ot BYO.)

flavors trom the *.ain.
Aller the grAlns have been sloopod,

pull rhcm out alld 1ot the liquid ftom
thc bag drip into your steeping pot.

Oncc lhc runoff slow$, discord tho
gains. lhe sftins wil be hot, so be

caretul. It's a good idea to take a small
kitchen slraincr md romove mosl of
the "forlies" lcfi itr thc \dater. Don t
worry lt you rian l get them all a few
slray husk piecos won i hurt your b€er
'Ihe sfainer should bc cloan. bul dont
bother sanitizing it, as you will boil the

lf you lile, you can rinse your
sleeping $ains with ho1 wator (up io
i70 "l: {77 'C). This will €xtrar:l more
color and n3vo. fto'n the grains.
Howcvor, as bclbre, betlff color and
flavor exlraction may come at the pricc
of ext. rting unwmtcd tamins. So, it:
besl lo eithor not rins€ your spccialty
grains o. 10 rinsc with only A small
mount of watar - lc$s thsn hatf the
lolumc of stocping woter. ll you do
rinse you gluhs, thc casicst way ro do
so is ro lift rhe grail bug out of the
sleeping pot wilh a large kilchcn
straincr l.ay the straincr across the top
oftha pot and pour youf hol warcr ovor
the groils.

OncP you r€ doue sleeping the

f;rains. add thc steeping waler - your
'grdn rea" - 10 the wder hcating in
your brcwpol. fien hrsl the liquid in
you brcllpot to a boil.

Hop vorieties
Your local homcbrcw shop proba.

bly h&B a lsrgc varicly of hops. 'lb a

b€ginning br.wcr, th€ variety (xD secm
ovcrwhclmin8. Hops comc in thrcc
basic ft'.ms: whole hops, plughops and
pellet hops. l'cll€t hopH are tho most
widoly used lbrm ol hop among bome,
brewe.s (and {lnnercial brcwcrs for
that matter). l,ellet hopN ar€ nlade by
comprcssing shrcdded hop cones inlo
small, cylindri(rl pelleN. We'll use this
lbrm of hops in all of our rccipes in
thn guide.

We ll use Cuscadc hops in our wesi
Coest pale al€. (l&scado has a citrus/lo-
ral smell that is pruDinent h most
Wesl Coast palo alos, Including Slerr&
Nevada {lhe quinlesscnliat Wcst Coast
pale ale). In our porter, we ll usc s pair

Be8,nne.! Cuid. arBf Y( s 0\N



of lirglish hops - Easl Kurl Coldings
and Fuggles.

When you buy hops at your homc-
brew srorc. you will trotim rhey have
numbcrs priotcd on the bags. llops ec
rntcd f(,r their bilterhg strcngd and
this is givan in pcr'cenl alphr ariids. ln
most homcbrew rcripes, th't amoul of
hops required is often givcD in AAt.
(alpha acid ufls) or HBU (homc brew
unils). AAUS (or Hllus] are iho alpha-
acid r3ting oflhe hop timcs lhc weighl
ollhe hops in ourcos. To calxrlate how
manY ounccs ol hops you no.d lb. a
rccipc, divid€ th€ v&lue of MU givcn
in thc rocipe by tho alpha-A{:id .ating.
For cr Dple, if the .ecipc cals lbr 12
AAU 

'rrhops 
and you choosc hops with

a 4'ld alpha acid roting, y,N need {lZ4
=) 3 ouncos ofhops. You may havc scen
a bcffi bitterncss dcscribed h lernrs
ol lllUs (Inlcrnolional llitte.ness
Unils). The anrunr of lBUs fl bcer Ms
depcnds on howmuch hops lrerc used,
their alpha ralin,{. how long th.y werc
boilcd r|nd mant other faclors.

Boiling hops
Hops must bc boiled ro ex|rad

their biitorness. The billcrness of a
bcor is primuilr detcrnin€d by how
many AAUS of hops are uscd and thc
lenglh ol time ahcsc hops rrc boiled.
The longcr hops afc boiled, thc more
billcrness is extractcd ll|om tllcm. In
mosl b.crs. thc bittering hops are
boilod for a.ound an hour Somo hops
may be added lahr in thc boil and
these Arc oten collod fla

Another factor that inlluc cos how
much biticrncss gers extr{r1cd fron
hops is wort crtrrrenLfation. lho morc
concurtr{led a won is. the lcss bi||er-
ness gcls extradod from lhe hops.

Extract brewcrs frn kecp thcir worl
con(entration in a roasonablo rdnge a
lbw dirarcnt rvays. Onc way is ro boil
your wofl at, of near, working
slrengrl - siafi rh. boit at 4-6 gal-
lons (15-2:l l.) lbr your 5 ga on (1{., L)
balch and 1op up as needed.
Ahcrnatcly. you cs boil as mu.b wort
as your bre\lpol will auow, bul add
mudt ol lhe mall exlracl lotr) irr thr:
boil. Addins rougl y half (or more) of
tlc moll exlract in the lasa l5 minutes

or at the cnd ol lhe boil will allo{ you
10 boil lhe bops at o rcasoDabl! worl
rlncenfation. (S{r? the sid.brr on
page l8lor nore detail.)

Conducting the boil
HeoL thc water in your browpot,

nrrludjng tho grair 1er," 1o tr boil.
{)n.e thc watey srurs boiling, nrrn off
thc host snd add the dricd rnall
oxtrad. Stlr well io cnsurc lhc exl.act
is complcloly dissolvcd. lum iho hcai
back on s d b.ing rho worr to n boil.
$brt willfoam a loi at dc bcginn'ng ol
the boil, so alwrys leave some room in
your brcwpot for this foam.   couple
qujck strs with a clc&n spoon should
calm thc fooning doM. If ii docsD'l.
lowrr th€ hcat until lho tbam subsidcs.
Add the frrst chargc othops ftiAlled the
binering hops).igfir alter rhc wort
comes 10 a boil. .lust throw thc pollets

di.€clly into the wort. These hops wiu
boil for an hour and add most of the
bittcrncss ro your bccr.

'lry to mainlain u vi8orous, n)Ui.g
boil. If you.r wort is r)nlv simmcritrg.
cover the pol partiallv with its lid.Il the
wo.t is boiling tue, lcsve the nrver otT

Noler covor lhe pot (('mplet€ly no mat
tcr how weak thc boil is.

Add thc rcmni rg hops whcn the
rccipes dircd drem. lf you arc adding
your liquid malt extrac( late, slir il i rrr

the wott wilh 15 nri utcs 10ft in rho
boit. Al tho rxrd oflhc boil, put a lid on
thc brew pot and bcgin coohr,{ il in
you. sink. Once thc wo( is cool, u'rc a
racking cdre to translbr thc wort 10

ydur fermentc\ lcavirg bchirrd lhe
solids ar thc bollonr of your brewol.
Add cold wrle. to your formcrtcr to
mate s Sallons 1r9 L) of wort. l,it{.h
Your Yeast arld let it tijrrrcnt-

Secondary lermontation
Aftfi fbnnenlint for d w*ak, our

procedurc calls lor a secondary lcr'
Drcntalii,n. 'lbo icrm sccondsry fcr-
mentation is o bil oIo rdsnomer 3s it is
roally jusl o settling stag€. Ihe lcr-
mcDred lrcer is rackcd o1I $a laycr of
dcdd yersl from thc primary fernnrrta-
Li1trt. Yeasi and olhor porticles stiu in
sDspcnsion ar. allowcd to settlo out.
Rcmovin{ lhe beer |rom thc ycasl
cNures thar il docsnl pick up an! ofl-

llsvors fronr these matcrials.
-l-o conduct thc "se{xDdary fermon-

tolion," clcrrr trod st€riliTo a glass car-
bol and a r&ckjng canc. Rack thc bcer
from your primary fe.menter (buckco

!o you seflndsry fermcnter (carboy).

Splssh the bocr as lirllo os possible io
avoid oxidatiou. Whcn racking, kecp
tho oulflow cnd of thc cane bencath
thc surlace ol ihe bccr iu the receiling
carboy. Onc buxllit ola glass carboy is
thot you (an see what's going on with
your beer {A disadvantrgc is Lhat they

Sfliondrry tbrmcntotion tukes
about a wccl lbr ar lvcrs,{e-slrength
alc. .{fler it is fidished, botlle the bccr
ss you d'd in tho a]l-cxlrrcl chrplcr
'lhe only diilcrcoce b thrL you wiu bo

bortlng out of rour sccondary lor-
cnt* inskrad of voul primsry. Ymr

be€r should be a litrle (:lesr€r ss a
rcsult of thc se(r'ndary l.rm.ntation.

Itrewing b.or by boilxrg a nrrlt
cxtrad wort is rhc wy most homc-
brcwff makc lLeir beer. lixlract brcw-
ors can 

'n,'dilylhe 
color llavor and bit-

tcrnoss ofthcir cxtrarl wo.l by choos-
ing dilTercDr sprcialty grains md hops.
lD thc parlisl mash chaptcr. we']lletrm
hoiv to gct a porlion ofyouf t'rmenla-
blcs from hse ,{rains. w'a ll also prc-
se t a slightlt morc adluncod prore-
duro for bodiry as well as how to
moke a yc$t skrter (liilher oI thosu
1w0 pro(:edrras can. nnd frcqucnlly
ar.. rr.ed whcn ma.king rn erlra{x beer
with the mcrhnls used ln this chapter.)

SUMMARY

. Specialiy malts add color and

. By boilnS hop pellels you can

add hop bitl€moss, flavor and
arcma to your ber

. A secondary termenlation leads

tsks\ Ydk()1r\ Re$nrrs litride E



BCllLINCiAND10〔)OLING

' for pellet hops
boiled for one hour

sctuPs inloh. a "sitr't,le k de
rne xilh no intcmal rrru.rurrs trtr

hraiing or firruhii(trt - hcatftl b!
an frrcrnal h.ating sorr.e.

Concentrated vs.
full wort boils

Ilosl cxLracl brct!.rs pcffttrn'
.on.entrar(al wrtrl l]oils. A .tbick'

wult is boilcd lhcn dihrrrd silh wltcr
lr' \!rtrkinl{ strcDglh prior 1o fernr.D-
mlion. Ihf snrrllcr Ll)c tohtnr of
wo( boilod. the highi,r lhe spocillc
gralirl ,)l lha( won in ftc le.1le. Ii,r
c\ample. 7 lbs. (:j lg) ot liquid nrall
crtfuct (LNIE) dissohed in 5 grllurs
(1tr l.),,lwatcryields a spcciti. gra!-
i$ ol 1.05l. l-le sanrc aorount ol
LNlli ir 3 gauons 111 l.)liekls a spo
cilic gftLvhy ot 1.036.'lo cakrrlalc

Iour boiliDg 8ra\il!, nrulliplr tour
rafgcl origir)al gra!irt ((l(;l ritrrrs
yonr bal, size dividcd br_ thc
amornl of lvorl rou arc boihuj. For
(xarrplc. if )or arc nnling a 5-,{nl-
lin (11) L) btrtrlh ot po(or wjlh a tar-
3.l OG ol l.061) and b,,iling 3 galloDs
(ll L)rourboilinggta$l}. is6015/ll=
It)0la spc,rinr: gra\ilr of Ll00).

ln aiirll-wort hlil. th orlifc worl
is boild aI $orking srrpDgll. ,\t rlnl
bcginnhg 

"l Lhe boil. ihc tolum. ol
wort is gr.atFr then lhe batch sizc
ard norc dihrrc lloiling .onilenscs
and.odrentrrtcs lhc wort to tlorking
rolumc and (r(trr'entlrtiiD. A tivc-
gdllrr brcwcr will tlpi.allr sLaa wiLh
5 5 galkn'\ (21 L] or $u.l md boil it
dolln ro jusr orer ,l\e ,{dlld$ (l9Ll.
All(ir coolilrg. thcy.an transi,r lit(i
grllons (lt) l-) of wor't to !h. Icr-
Drcntcr lcaving lle n-ub rnd hop
dcbris h rhc kcttlc. lherp ar. spvcr
al ndlanlagcs l(J this ntclhod.

IIop uriliTati,r' in(rcascs in Idl
wort loils.omparcd ro hoiling r ntrL
.enlral{'d rvort. In othcr sofds. you
gcr ftore birr.rness 0ut ul \our hops
!s !our !!or1 gcts thinrer lh(i tulrlc
l,' thr) lctt shons a lypj.al hop ulilia-
lirtr' \s spfl:ific gra\ilr curvo

.\ firu-wtrl boil rlso leads !o less
worl dartcninS. lhe nr)p ,r'rx:cn

lraFd thp str8ars ar.. llc mor. likc-
lr" lhcl arc to rcacr ivith each olhcr
or rnrnD drids in thc wori.

,\ full-wrtrr boil also prcmotes
bcltu brcak lb.madiD. \\hcn heat'
ed, I'n,Leins, cubohydr{l.s and ran-
Dnls in the won re{,1! d lbrN $hal
bro$crs call brcak mali'rial. SoDc oI
Lhis bpdk rratcrinl appcars as nrlids
whil. the w,)r1 is boilirg. This is
.allcd hot brcak (or hol lnrbl. O!h.r
brpak orarrrial on\ b.comes ins,tu-
bl. in fltd wi)rl and is collcd th. cold

brcak (or coid rrubl. rl fn,|.itls or
lipi{l\ d0 1 got forn).d inro bft'ak,
thcy can .arry o!r,r intl) Lhe lir shcd
b($r lnd caus. problems wilh chill
ha7o. Ihc\ llso nk. thc beef sus-

ccplible to ba.terial growlh.
'lhc ad! nragc nl a ,rnlienlroLcd

qrrl boil is the conlcnicncc whil" lhe
ndvantagcs of a full-!v(n1 boil rclalc
1o bcer qurlity. lixlrad trfcwcrs
shol,ld !len,ife scek 10 boilas mu,t'
$o[ as th. siTe of rh.ir brc]rpol.
Irow)r ol lbcir stolo and Lirle rrrr
slrrints al1(r$. Nlant crlracr f.fipes
givc specific amoun$ otliquid Lo boil
rhintalt exlract in.l hosc re(il,es arc
ncrnt n, br {tui.k and simplo 10 hrcq
and thc r.(ommendod \!or1 voluDre

fene(rs rbis. \'ou can and sh0uld

- boil largitr v,)lrn',is il rou .an.

Boil times
All br*!crs DusL dccid. how

loog to boil their sorr. lheso duls.
nr)st honx.brNv rc.trcs.alt ntr a
onc-hour bi)il. H,,$r)yor. an olen
long.r boil may hoh impnrvr bcor

'lh. longer that wort is b.lled.
thc nor. brcak mrl(yial is fornrod.
V(tre br.ak nralcdal rcmored ir"m
lour wort will ullinalel! iicld rlpar-
cr bccr Also. your b{pr will be norc
srtrblc. So. il you bavo the linre on
br.sing d{!, 1rt crlrlrdiDg yorrr b.il
tim.s and slc il llat Dakes a diflhr-
ulr iI yonr llnal bcor. \ot. thot you
will necd a largo Inilial \olutrr il
you are boiling for 90 ninulcs. li,r 5

g{llons (19 l.l ol lirrir. yotl should

1 048  250
1 052  247
1 056  244
1 060  240
1064  238
1068  234
1072  230
1076  227
1080  223
1084  21 9
1 088  21 6

1002  21 2
1096  209
1100  205
1 104  202
1108  198
1 112  195

(le,

learncd rvben Llr! startcd. It: possl-

blc. lioee!0r thal berLr!r inftJrlrtion
hrs llllercd irt0 thc honcbrewins
communiti sinrc rou b,rgan. 1!.
finnlly uloarncd mo(i r,f wlrt I
"knew" ard havc stafiod making r
tc$ changes $hcn I boil.

tloxrebroiv.rs empl{,) a \rrhLl
of eq0ipnrerrt (o loil rhcir norrs,
raDging from kilrhcD pols on the
srddop ro modilled kogs hcalod lrl.

pfl)pane bumcfs. lvlosl homebrew

HOp ut‖ization

vs. Specific Gravity
°Plato SG   Hop

uJ‖zauOn(%)

12
13

14
15
16
17
18
19

20
21

22
23
24
25
26
27
28
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sta.t with 6.5 gall'rns (25 L) of worL
comparcd io 6 gallons (23 Ll ibr a 60
minute b0il- V)u can add 0.21'4.33
galons ( l-1 .2 l-) to rhat to &counl for
the hops d trub tllut serales to rlrc
botlom of lhe keltlc. lt\ inleresting t('
nolc thar lradillonally some of thc
lightest-colored bcers 8ol boilcd the

Iror oxlraot brewers, there is one
fulthcr variablc !o consider Mmy liq'
uid malt exlrsi,Ls (LMEsl dc abcady
boiled. So. when making bee. f.om
LME. you cu boil for as little as 15
minutes, just Ing cnough 10 stcrilize
lho wort. Boers madc |rom dried rnAh
c*tracl(DME) still nood to bc boiled lbr
di leas( 45 ni|lutris.

What happons during the boil?
A lolhaplens during lhe boil, even

though brow.rs don i do much dunng
this pe.iod. Lctk tour the boil md lind
oul what! goio,{ on snd wha1, if an}-

Wort kpansion: Wort expands whcn
hcatcd. A fiv+gollon (19 Ll brcw$ is
unlikely (o notirc this, but largcr-vol-
ume homcbrcwcrs may notice fte vof
ue sh.inkag0 upon cooling. At 68 'F
(20 "C), al6 formcntalion lemperature,
wort occupics obout 4% less volumc
than if did ot boilirg (-215 'FnO2 "(,
li)r nlosl worts). ln'r a 5-gallor (19-1.)

balch, rhis amou.rs to jusr ovcr 1wo

"lost" (12 oz"/355 trrl,) beers.
Evaporatlon of Wat.: When worr
boiLs, water cvaporatas ftom it. Onc
coBequcno is dlul thc worl voluru0
will shrink. lhis shrinking more than
counteracts the cxpllnsion due to hcot.
ing. whjch slops orft boiling starts ord
the lemperaiuro is no bnger.isinS.

 n edy way 1o dctcrmi.c rho vigor
of you boit i5 (o mcdsuc the evapora-
lion ralt. li, r:aftiulatc this, mcssurc
your worl volumc at lhc begiuing of
thc boil and agnin one hour laler. Your
evspo.ation ra1e, given in percenr por
hou. is calculaicd as:

evtporalion rale ol16.67'1,. lror mosl
bomebrcws, a l0'l. evaporation rate
por hou is a $)od worl vigor. Less than
thls and vou hop extradion and break
formation sulTcrs. A grcatar cvapora-
lion rale canyicld hru nruch dekenhg.

Another consequen$ ol evapor3-
don is that thc conccnlraiion of sugan
will increase in dr€ worl. You csD esti-
mate how the grallty ol your wort will
chango by Eing thc lbrmula Clvr =
CrVr. rn thc equstion, Cr is the con-
ccntruLion ol wo.t at thc beginning of
tho boil md Vr is lhc mlume at the
beginning of thc boil trnd C2 is tbe
unknom conc.niratlon of won at the
end of boil, whcn rhc wort will hare a

t l's say thar you have 6 gallons
(23 L) of won at a spcci{ic grai'ity of
1.040 and plan 1r, boil il down ro 5 gal-
lons (19 L)- Subsfnrting the numbeB
into the equation. wo got 6140) = stx),
whcre X is our uDkD0wn specific $av-
ity. {Notic€ that you only uso the ded-
mal portion of spccilic gravity - i.e.
1.040 bccomes 40.) Solvins for X, wc
gct 6(40y5 = 24(y5 = 4l{. So our expecl-
ed specific gravity would bc 1 048.

This fo.mula will, howevcr, consis-
tcntly overeslimate ynrr finsl $avity.
Your early rcading ol specilic gravity
will be inflated by soluble prol€ins and
ollr€r molecules in ihe wort. l-h€se will
causc you hy&omotcr to lloar higher
Lale in the boil, llrcso snbsbnces will
have precipitatcd out and will not
affocl the gravi(y. My cstimatc is usual
ly ofl by lhree or four gravity poinls
when I use this formula.

A third conscquoDcc ofthn evapo-
ralion ol water is rlxrl {xnor-bearing
molecnles will bo.omc more concen-
trated. ddkening thc wort.

Wort darkeDs for two roasons.
I'rimarily, lhe wort gets darke.
bocause it is gclti g morc conccnFarcd
trnd secondafily be{:aLrsc (hemical
roactions aro lbrmlng colorcd mol€-
culcs lrom coiorloss pro.ursors. Thc
carmclizdtion of sugars i! otre exmplc
ol lhis rype ol.esrxi{trr. Maillard rea{:
tions ee a.other (:armelization occurs
whan {colorlcss) sugars rcact with
our$ sugG and forn {llo.-bearins
polymers. Maiuard raaciions oc.ur
bolwocn suga$ and omino acids. If
lou wml 1o diflorxrriolo bctween llrl]

cffod ot worr conccnrotion und direct
rxnor developmenl tu your wor1, lry
this cxpcdment. lalo a sample ofwon
immcdiahly ahe. |he hot brc!} then
take a second sample at thc end of
your boil. You can comparc thc two to
see thc exlent of wort drrl{}ning. To

ostimate how mu.h of the derkening
wos duc to color dcveloping rcactions,
{lilulc your final worl bs(k k, the con-
conrailon it was when you tdrk the
firs( samplc- Comparing the carly and
lare wo.ts, correcled lor loss of ware.,
should show you how moch wort color
dtncs fton Mailard r0uclions md
sugar (rarmelization.

Dont tak€ fiis losi ioo soriously,
Urough. Othe. thirgs that allbcl cotor
are go'ng on as well, in{'luding th€
ctrcct of thc prccipitatcd brcak matcri-
41. Horvever this is a good, quick check
for exlrad brewcrs whosa beers a.e
too rcd. You cm check if thc color is
dcveloping duing the boil or if your
sxtrscl was simply carryinS t{'o much

Evaporgtion oI DMS: Oth{rr volatil€
(:hsmhds, including l)Ms, arc also
cvaporatcd during thc boil. DMS is a
nx,l{*ule thal lcads n, u ixn)ked corn
smcll in the beer lt6.ursors to DMS

orc tound in lighLly kilncd malts. A
sood. rollinS boil - loll,wed by fasl
wort c(xting -will mjnlmiz€ l)MS.
Chemlcal reacrions: Wort is a complex
n x of watcr md bio0henticsl nole-
.rlcs, lncluding carbohydrates. pro,
tcins, lipids and olher molecutcs. Whetr

E\ pintn,t,,,... =tt ,Y!:l!*n

l:or oxamplo. lcts say you had 6
galo s (23 L) ,r1 tlc lregimiry of rlc
boil (tinrc {)) End s golkrns (r9 U rtrrc
hou lator (limo 60). Your evaporatlon
ratc would bc i1t'/6 = 0.7667, ul
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you hcal this mixrure, nr{Dv .henn|l|l
.eddions occur l !e alreadv meDtioned
two ihporrant rcactions thosc that
form Maillud produds and those lhal
lbrm break ma.e.ial.

The chemical reacdorb invohirg
hops and their billerjng (rrnpounds
are obviously ofinteresr to brcwcrs. ln
thc boil. alpha acids h hops are (,r-
verled \'ia heal 10 iso-alpha a.ids.
,{lpha acids are insolublc in wort and
arc not bitiu. ho alpha ncids. howcv'
er arc bolh soluble and biller. lh(l
amount ofalpha acids convcrtcd to iso-
dpM rcids dcpcnds on how l(ng lhe
wort is boiled and ihe specilic gralily
olthc son. Mosr breive.s boil lhcir bit
lcing hops lbr at lcasl one bour on
sverag{:, a homebrewer will convert
25% of rhc alpha acids in thcir hops to
iso-alpha hops in a one-hour boil.

ln ihe boil. .alcnrm ions in the
warcrand phosphales dcrircd frulll lhc
grair read and drop i,ul of si,lL'lnn.
'Ihis resnhs in a drop in pll lhc $orl
should drop trom a pH of i.4 5.6 to a
pH around 5.2. If trour won pll is l(r)
hiAh. rhe r6ulting beer hay laste dull
and lilbless. .A.dding a sDrall amounl ol
r:akiun abdut 1/4 rsp. KlpsDni or
calcium chloride per 5 galons (19 L)
{'an hclp the pH ge1 10 lhc righr poinl.
Convection cunents: \\'{rrt is nol heal-
cd c\rnly. l\rhen tcmpcntuc diIlcr-
cnccs widdn a volure of liquid cxisl.
(rnleclim currenls resull. ln r!nher-
cial kcttlcs. the shape of rhc kettle
and thc prcsence dnd placirg of intcr-
nal b€ating elemen ts - are designcd to
inducc currcnts in thc kctllc.
Convection cur.cnls hclp mix thc worl
and help wilh bredk litrmation.
Homebrcwe$ .lon't nccd to worry
about mnvection {rurrctrl.s. Stiring l.hc

worl d lewtimes dr'fitrg the boil shoukl
cnsure ldcquarc miaing
Cessstjon of biological activity:
Boiling wiu kill bact€ria and yeasls.

Sonrc bartcria and lungi can lbrn
spores and su ive a boil, but rherc rrc
no common wort or beer spoilers that
do this. Boiling r.ill also i.aclilare the

cnzymcs you utilizcd in thc Dash.
Kettls additions: The boil is also a li c

for kenle addilions such as lrish moss,

which helps clear brcak matcdal. and

r1 sesimerscuide Btrs, \'u' r u\\

Cooling your Wort
0ncc you !c boilcd Jour worl. )0u

Dccd lo cuol il. t4brl rutjog is s proce-

durc thal is ()ni:cptually simplo. val
rcry importanl t0 bcer qualily.
Unli,rtuntrtcly, sinfl, wort irxning is
slrAightlbrward end comcs ncar .hc
cnd of lhc bruwdoy, Illuny honn'brt)w-
ers pry litrle dtlenrirD ro this step.

R€asons to Chill Wort
Aflcr the boil, worl nceds tr) b.,

(tilled tlr A varicty ol roesons. lh0
wort ncods to bc cool onough for rho
ye$r tr) survive and perfitrm wcll al
nakinS bccr. Mosl olc ycosts work bcsr
belwocn 68-72'F (20-22'()t mosr
I'rgcr yetrsls wi).1 b*sr dl 45-57' ll
l7-14' (;). ln Addi on. |o prov.nr shock
iiom a rapid changc iD rcnrpcraturc.
lhe tenrperarrfc differcnfe bettlcen
your ycesl cuilufc and rvort should bc
lcss thar l0'F l-12'C) nl pitr:hirg.

-lIerc arc reasons othcr rhan veasr
hcallh for worr chilling. l\brr cooling
causcs solids, cullod tho tr'ld br.ak, to
ti)rnt anrl fall our ot solun'n. lYhen
lvort is banslcrrcd ltom thc kcttlc to
thc lbrmcDhr. lhis brcllk nalcrial is
lett bel'ind.

\!or1 cooling also sloss dimcthtl
sulfidc (DMS) pr(dudiirr. t)lls is r
lolafilc sl|bslani:e produ.ed in somc
worls. mosdy drosc nlado lio|u lager
rul{s. DMS smclls liko cook.d corr

{nd is usurll.r" rxtr'skler.d a bru laull,
allhough it is notlcoablc and intonlion-
nl tu sonrc (rrruNircirl b(N,rs.

()ui( klJ c(x)ling lha wort also skrws
growlh of somc wort conlaminants
O cc drc worl dfops b(low 160 'F
(71 '(il or si), lhrri' ara many ba(leria

- known as wort spoilcrs rhat can
quniklr sfow dDd produrr) oirfluloN in
worl. ()ui(klv mr)ving thf w)rl tr) lor-
m.nlation lompnrAtnro and pirching
thc ycasl nriDirDizcs lho inpact oflhesc
ba(l.rir on you r bnrr.

Startang Warm
N4any homebrewers slari ihcir fer"

mcntarions warm, lnstcad of cooling
thc sort all thc way doM ro tbrmcnta-
tion tcntpcruturc. thoy stop eoolhg 5lo
1{l dc8recs |arenheil t:l Lr' 6 degrprs
Ceknrsl shorl and thon plt.h rh.ir
ycast. Tbc usual rcason gilcn is thal a

qarh wort provides for a last start.
wltich siil hclp lhe yeasl colonize tho
worl |asler and crosd out any 51ray

bacloria. When deciding whethcr to
starl warnr or nol! Orerc arc a ('uple
.hings voD should considcr

A warn worr will lead 1o a fis{er
slarl Ibr lhc yeasl. But il will also pro-
pel any bacterial contaminanls to $ow
iasrcr as well. Sincebacleria cmdividc
hsrcr ftan yeast, you really arcnl
gaining any lelerage by startingwarn.

Many tlavor aclive molcculca arc
produc{rd early in the lermenlaliur
while the veasl arc noltiplying. 'lhese

Drolcculcs src produccd in nuch
smalld numbers later when thi, yesst
(€lls hare rea.hed iheir maximum
dcnsiry and &e fcrmenring. but not
dividing. Th6, sla ing a fermentalion
warm (an lead to more fementation
by-products in your wort. lf you arc
striving to make a'clean- tastinabeer,
sra.ting at fermerration lemperatu.e is
more adsisallc. Slarting warm also
mcans thal more polenlial r:old break
malerialremains dissolved in the wo.t.
Some of this material caD conlributc to
chill hazc in your linished beel
Iknncb.cwcrs have a lex oplions shen
it comes to wort chilling.

Topping Up Wilh Cold Water
Extra.t brcwcrs rtpicallJ boil a

conccnlralcd worr, aworl smallcr l.Ian
the lolunrc of the tuth. Afier the boil,
waler is addcd to malc rhc barch full-
size. For cxanple, the irewer mdX boil
thrR gallons t11 I-) ofwort, then add

two gallons (7.6 Ll of ilatcr to makc a
5-gnlloD (19 L) balch ofb{ier

Obvnrusly, th€ water used f('r top'
ping up can absorb a good deal ofhcal.
To ircrc$e tho "cooliDg powcr" of this
walcr, il,,bn bc refrigcralcd olenrigh1.
Make .uF th. walcf conlainc$ are

clcan and sanilized and thal the ron-
laioers (a be sealcd. Wale. slofed in
a ntiigerator can pi.k up llavols liom
fiDd ifil is not in a sealed container

llefr)re mixingthis irater iith yitr'r
rvori, aerate the ivate. toroxghll. Yrtr'

can do this by vigorollsll shaking lhe
conlaincr for 45-60 scconds, or rou
(an usc a fish-pump aerahn devi.c o.
oxlSen tank. (iold liquids can hold
morc gas thar warm liquids, so acrat'



ing rrur ,iold ropptrg'up water can
hclp greatly rvjth orerall trcrtrli{rn.

n'hcn mixing .old \rater and hoL

worl, add tho cold watcr 10 your tbr-
mcnler frst, ihen !l,,wl! sdd thc hot
$ort. Stir thc $ort nith a dedn, ssni.
Li^:d spooD rls tou mix thc Bvo. Novcr
add hot rvofL t,, a .arboy bcfore tho
cold watcr. as the heat.an rrack iL.

One disudvuntagc oi' fansferring
ho1\!o inlr).r,ld lvater $ithout chill,
ing il first is you .arry rll the polenti{l
cold break i io thc ibrmonre. lf trou
wanr 10 gel rid ot tlns broal n)atcrinl.
)ou ca. inilialh' lransli,r the Norl 10

uold walcr ir) a sanitizcd brckct and
wril ri,f 15 trrinutes or so tor lhc brod
material 10 scttle out. 'lhcn, you (sn
siphoD the clcar {ort 1o vour primarv

ln the Sink
A tlve-gollor (19 L) or small,rr won

can easily bc .ooled by submergi g
youl brcwpol in a sink. Ihis fanst.rs
lrcnt lront touf rvorl to thu 1aater. To do
rhis, put a cov.r on $r brewpol aller
rho boil. plac. thc pot in a sink a.d ull
Lhc sink wiLb cold {atcr To spccd cool-
iDg, swirl lhe watcr b lln sink cvr)f)
cotrple oI mintrtes and change rhe
tlalcr h rh. sirrk elert ljlc ro scvcn
nrinL[es. Also, stir thc sort wit] s
clcnn. sannizcd spoon ovcry lim. ]ou
clungc rhi wulci Thcse rwo thirgs will
kfep (old \laror De\l 10 llc oulskle ot
thc pot and hot t!or, noxl lo rhe insid.

on:c thc brewpot lias rr!ted 10 tle
poinl *hoc vou can comlbrrably rou.h
il tor tr few srcorrds- put sonrc icc in rhc
sink and lill ir riLh waLer'the ex{r1
amounl ol icc you nccd dcpcnds on
how cold lrtrrr wort is wlnr lou bcgin
l.ing iL Kecp,:hangin'{ lhe (r,lin'{
$ato and adding morc ico elerv lim.
thi) irc mlts. Bcgin clc{king thc !c -

peratu.e or ylur wort - rlilh a rlcrn,
sanilized $crDromct.r onco thc
l,.r\vpor is .ool to lhc touch, Oncc tho
wort is (nlcd tr, !our tafget temperr-
tr,lf0. trdslfr it to your l'ermenter.

Elcn iIlou add somc cold topping-
up NarPr r0 \DUr w'rl turling rhc
brcwpol in a sink or t b ls a good idea.
lf hot worl is splashed oruund, il can
darkcn signiticantl]: lhis can orxrrr

鷲ポ蝋‖欄鮎WItti蝉憮辮Sin,1で to usc [ns、 to Carry ritsil,tl,( fn(

∝ 9鷺
401 ViJct Sttet
C(1(lcn,C080401
1'1,。 ,。 303・ 279・ 873i
l)ヽ X3()3・ 278.()R33
pttPig coin

It's time to try a
patt lpピ

継ギ盤F出缶
チuSt l'1ヽ LSS l'OURヽ LN10Y

Callfor Our new

44 page Catalog

l-888-449-2739

―Salne D～ Shゎping
―Fnendly Ad宙ce
‐Ke」 ng SyStems and
Eqll“ mellt

Great
Monthly Specials

FREEVideowith
any Purchase

Ncu video corers MoIt Extract k)
AII Grain Brcuinq Techniques and
inclutles UJinenrakiti4 it]Ah uction.

Bxpanded line of
All Grain Supplies

nnn\ lorr O$\ &gtuc.! r,trxl, J



i

ziLz
o,4
o4/

k -t

Get Fresh and Get Lucky...
\\nlrirL,:n.r.t(1r:,\ \\, 1t :r.l r.L.'','i,,r,rr1!i!,,,
hr: trGhness i. tnr|f th. kel ro qtr.lit\' ! r:..irL L'( L,::,..1,r,r1. , ,

rtrn \rLlr |j.1,!u. . \,, !.. f : r l L :,'.ilr \,,,,.! r- .

.rrnirrfi(,lL,,rl\m\\r'.f\,, r..a | \\,' ,.: ' f\ L,irrlirtr i'j'i ,

lrerjnl rr r.\rr-,\. r:,\ \ {LL.trrtrri
.rl,,,,r.,i.r r. r \!.!1 \\L!11\1r .\r\,fLlr\Ln! ilrLltf\L:.r1.

\ , -:,:L l'. .r,. .' !.Lr: :rurx. LL! r..:r:n1.,..rn, mrF

.. .: .iiiiin
\.:,1, 1i, ,i:l,r-\

t !1.,1 r\ ''rri 'fI'rr(r:..,trJ.i:r ldl, ( ,.r, r,,r

NORTHv\/ESIERN

rr,.\ r tr \!.f:

e\dr lr'ron ar. plurirg lhf hot $ofL
in1,, f.ld uuLfr. r,s!e.ialh if |,Lr'fI
poufir! il IIntrrAh r lLrnn.l \\ hil,\.f
\o'r ao. ilonl Douf h,,1 $or1 llrf!Lr{lr r
stlriror lhis $ill drlirLilelr (l k.rl
LI!,NL)rl r,,,1 lca\r virr. beer |r.nr l.
qr rl (ialin8 \nd llrxllt. hor $ofL , u
cru!,!'xld5 y, r,,\ri!,e \0u (,trn ir

L.i8, ,irtring ll a,i\$hcre. rhe hr'r.r

I rl$n\s cool iur\ trrirl e\Pri lhe

{,,11 | rrrrle ftr \fr( nariFrs h.linl
lfrnrii rrjng ir Thii .Dsures rhar n'\
liglrl , (nor.d Nrls lof strrl(f $orlsl
n0 liglrt ono.tsrl iil I rIrf I fi\k srrlrl-
l,i,r lLl{ t. (ooirg th. wor h.li'.
rf.r{li unrg aln' rll,nls \ou Lo srprfulr'
tL. so.l llorr !|L,,'l thf.ol(l hrQk

ll'r.LL . .oolirg )our \ofI in tlrf
siLrl plus addi"g lr)lrplrt-rp nnlpr. \rirL

rl'i l ir1,rl lri f..l thr $.n aLlrhc Nrr
.l')str lo l.rNarlrlr"n lcnrp.fitur'
5i,,,pll looL lhe $,,rr Lo Ll,e poiDt $l,, ft'
\oLr .r,r fo,,ri,flrh \ 

"rr(1h 
rhc br\\|,'1

ihr r li$ sfconds. tlr(r rfaNti r lll.
Nrrrl l0 rour li,h),,r1, f.

lmmersion wort chiller
l( s possibLc Lt) ( rr)l i gall(us i lr, Lr

of rrorf r)l *rnr ri I sinl r)r I|nlhl rl',
l_,!l ir \!.ukl r.k. rNhilF l!lLr(. \orl
i!ould D..d ro r!rr\ Lllc Norl t', tlrr'

$rrrf rd rl,i\ f,'L,l,l l), (14,,!,ntr\
l.r.Lilt. homclu1.rs hr\c aD.llc' ri\l
wa! 1,1 tuolnLg r $,r'L {illn,ut hu ir,! t(,

rrr^,, il - $i1h rn irnmcfsi.n r:hl l.f.
\n inrmcrsioD .hilLu is a ncrrl foil

u{rrlh tupp.f rhat is pla.f(l io

lr)l$.rr l1 ha\ luhlrg ln lro{psrunirtrg
il orr borh cnds. Na1,! Ninnig 1lnl)ugli
11,,,.,'ils !L,sorbs |,,r1 rnd.dffir's il out

rn rli,,$0r1. \\hpr rLsed.orrp.ll\. rn
inrn)crsnD.hitl.r$illeoula\orlnru.h
l.|slr,f LIrn rlnrlirrg li, bn\\trrl ri n

li' usc aD irnn',si,id (hill.f. ph.'l
tl,,, rk drr chillri iJr lrL,f \\orr nl),,ur la

i,,L,r,\ brhrp rh. hoiL is donr lhe
I!,rr lflm ihc s.11 $illsa,,iLizf il ll(nrl
or|.rd r)l rIe.lril|,r Lut)in8 1o !'rrrf

rn.l pIrr. lh. r)lh.f.nil
any$h.r,thrr ciu r...pI hor *rt('r
\o!,!rJ ,(rd ru \',i*|, dt^\. rln ,,ui

\li..lhf boil.lurD oD ilr \rr1r'r L.

lhc fhill(t l,si, g r , han p,)l lr,,l{l, f of

L・ ¨
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barbe.De nritt. grab lhc rop ol Lhe

chillcr and s$irl il lhhugh rhe \r)rl a

fpn rin's 10 srarr ihe worl cnculatiDg.
lhe .irculaiing worr $ill Uow pust tbe

chillcr coils and k,rip f,)ld $,,f1 lrom
f,)ll,a Ling ardrnd thcm. slirl thr tvori
prert lirc nitrlrtcs or so Puuiog ! lid
on (hf k{r11lc slows lhe f,,"linF sli8htl!,
l)ul ll Frelents lllbornc contrnri)ranls
l.l.om i?tUing irro y.uf wort. Orrri orc

outsid. of rhp lplll,: is fo,'l lo rhe

rdr.h. ralc thr t'mpcraturc ol tltc
$on cver\ fi\c rrirur(.s ur r) $ilh a

solritircd thernr)rnlcr When ]our
worl is cooled, lranslir thc *o]i 1o

Cotrnler-Flow Chiller
]\ro{hcr \vu\ tu (ut Irur $ofl is

wid' a rounlcrfi(tr! rl'iller A irnrnr.r-
nrtr! ihiUer is css.nliall! a tubc sill)i.
a nrbc. llot rvort llo\ls into thc drillt'r
and tra\(:ls thurgh 11,e iiif ruhe
(i,kl \!r.er ilo$s i'] thc opposiic di'cc
rion rlrougb thr oulcr rub{r. As lhe
worl !ro!es rliri)rgli thf {:hiller, ir

encoullters pver.older \{arer and con-
dnuallJ ransfcrs hcal lo Lhis lrali:i

Counld-flow {trilllrs dre (r)mmon-

ly rrlr(hed to a lalvo on lhc kcftlc.
Attcr tho boit, 1l)c wdtcr is turncd orl
aDd tl)e ulie is opened. ll'n, i:har
\!,trt flo$s in.o tho chillor and roolcd.
cloud\ $ort exiis tho otlter cnd. A
touutur.flDw rhiller tlill quicklr-. (rt
! rr w'rt dor{n ro pilching tcmpcra-
turr. but re rlorl thrt roDes frorn it
\rill b. ,toud\: I-h. sn is clotrdf
b.cause ir conraiDs all thc prccipilaled
.old brcak solids. To got fid oflhis, tou
carr dirqx yo!r w,11. fflrnr lh{,.hiller n)
r srriri^d buckcl lirsr. Oncc thc brcnk
nratcri l bas scrtlcd lo lhc bollou ol
th{r lrucker. r.u can rrdnsler the tlorr
t,' loul iirmcntcr and pilch drc rcasl.

Thc I.hporaturc of the ilort exil-
irg tlrc {iltille. detrerrls on r numbcr of
fa.lors. (iilder xaror tcmpcraturcs.
longor chilo lcrgtl$, lnort tubulenr:p
\dthi lhe,:hiller and a skrs'er ilo*
rate ol rhc lvoft incr0asc thc chilling
poivr,r" of lhc clillu: If you me{sur|

you Non tcrDpcfaturc as it f\jLs lhe
rhiller. !(,u (dn change lhe $oft floN
rate wi.h a tubilg clanrp !o ItiL louf

oDe rxrn{rcrn manl homnbrcl!cr's
bate nith .ountor'flolr chillcr's is lhat
thcl ranDol sN thc tuskle,'l lhe chill.r
ro sce il il s .lean. hrnnnrg hot watcr
rhrough tho $o linc of lhc chiller
ir redialcll olr(tr use will hcl! krx,p it
rlean ljr)ll(trv the hot iralor $ilh a

clcaning solulion. To suitirr. lou can

run sanitizing s,,lulion lhrough thc
wort lin. or boil fie.ninc.hilcr II
you boil. llll thc chillcr wilh waLrr firsl,
placc it ir) louf kelrle and hear lhe

FDlo$ing coolhg, l0u $ill eed t,,
aerdle lorr \!orr and pit( h \'.nr ycast.

Some brpw.rs havc built a.falion
slones inlo th. sorl oudlo!! tubirA on

lheir chilkrN f,r r*rln,i.
Qrn l $!rr .hiuing lbllo$cd bl

coldbrcakscparalion,ilr*cded will
gilc touf tersl (xx)|, flerr rvorl 10 livc.
gros and hrmont in.
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Brewing a

Vocabulary

partial mash
base grains
full-wort boil
wort chiller

aeration stone
yeast starter

N€w Skills

partial mashing
conducting a full-wort boil

using a wort chiller
asrating with an
aquanum pump
batch priming

Equipment list

large kitchen strainer
8-gallon kettle

wort chiller
aquarium pump and

aeration stone
bottling bucket

OBJECTIVE:いanいow pa“dE認
陛 :鼎∫沼‖りま騨a beerin which sOme ofthe rel

bcor, how€ver. all you reed is a
hrfie grain slcoping bag.

ln our rer:ipes (foud otr page

27). approxlmarely two-lhi.ds of
thc fc.meniablc sugars will come
llom mall cxlfri{1. Ihe renruir ng
ono third will cone from n'flltcd

Srrins. l\,{l|shing is a simplc
process, bur onerhal is otrer nxrde

to seem olorlt conplex in sone
I'rDebrewifig texrs. Thc csscncc
of mashing ls simply sosking
crushed grains in waler As the
g.ains soak, fie hol watcr dis-
solvcs tho starch in them.
Enzymes ftor the grain atiack the
sterch and tlnlp 

'1upitrto 
its build'

ingblo.ks. sugars. Once the sh.ch
is fuUy convcrtod. rhc sugars are
rinsed frun lhe spent grains. Tho
mix of wator, sugars and orher
subshnccs cxtract€d liom the

lgrains is worr (o. unJcrDentcd

,^s far os starch-convsrsion
goes, a parlial m$h worls oxacdy
likc a full mash. Ilowevcr, since
lcss grain is uscd in a partial
n'ash. handhrg thc sonking and
rinsiDg ofthc grains is si rpler and
rcquires ro spccial oquipment
bclond a mcsh grain b&g and a
mcasuring cnp. PerirrmiDg a
small partial mash is thrs lery
simila. to stecping spccially
grains. Grinirg sone cxp0donce
with partial mashing ofren enrlrur-
agcs brewers 1{r go on ro try mak-
ing an all-grain beer

Performing a partial ma8h
In a partial mrsh, tiou w&nl to

stccp the Fains in a vohrme or
water sufficicnl 1() covcr thcm
tumplet€ly, but nol leavo a lot of
cxccssvolumo. In general, you 

'ianlt'ash grairs in t-O-2.1) quarls
(-1.{} 1.9 l.) of water for cvcry
pound (0.45 kg) ofgrain. lhc r&1io
of 1.25 qts. (1.18 L) olwarer per
poDd (0.45 kg) of grain 

's 
a corn'

nmnly used nrrisbncy lbr home-

PARTIAL MASH BEER

ing spccialty gains and boilnrg
pellcl hops. ltr this chapl$, wc'll
continu. along thst path and show
you how to crcato a wort with fla-
vors and a sulstanrial pcrcentago
oI iL\ lcnncntables fn)m malled
barlcy {or orher naltad grainsl.

Mrking a pa ial Nash of basc
gfalns allows you 1(' rdd the char-
acbristics ol somo baso grains -
such us p[le mah. Pilsner malt,
Nluni.h ntait, Vic Itr malt or
whcat malt - 10 an oxirad b€cr,
'lhe b8e rndls also oontfibute ier-
mcnlable sugars to your worl and
also givc you greater flexibility in
delcfrDirring thc fcrDcntabilirr-'' oI

Ir rhis chaptor, wo llxlso intrd-
dut:c rhe proc€due 01 a tull wort
boil. give thc insl.urlions fo. mak-
ing a ycast startor and shorv you

how lo usc an aquarium pump an.l
acralion sklne 1o aerale your wort
morc lhoroughly' For thc tull wort
boil, rou']I need d fon rew pieccs
ofequipm'{t - a big,{er brcw kc1-
tle lo hold the entire volume ol
wort llud o worl chillcr to quickly
chillyour hotwort t(, t,i1r:hing reD

In this i,haptcr. wo ll tocB on
browing a llelgian ale ltr dubbcll
and a Gcrnan w.lsshlcr (whoal
becrl sirniir 1o lltc ltclcweizons
madc by l'{ulanc., W'eihenslephan

Mashing and partlal mashing
In ofder to brew a full tnash

tor all-graiD) beer, Iou will need
sp.cial vcssels - callod nlash and
laur€r 1rns,i)r s (xrnbination
nash and laurer hrn - 1,, nakc
tour wort. For a partial mash

Yo(■ ()、 ,、



brcw full nlashcs. For our recipes,
we ll steep :t.{r lbs. (11 kg) of grains in
1.5 gallons (5.7 L) oI ivater. Tlris is on

dre thin end of thc srale with regards
tr) mash thickncss, but it works well
whcn dolr* a puiial mash.

To begin rhe partial mash. gather
thc (rushed $ains and placc ihcm in
rhc nylon slecping bag. Tie tho bug ofl
vcry loosdy flrd 

'{ive 
the gfsins pl€nty

r'f room to sw.ll whcn ihoy absorb
wator The consistencl of the t:rush is

urorc imporrant whcn mash'ng fian
lvhen steeping. so Jou shot ld gc! you
gtains crushcd ot you. homebrew shop

ilyou don l own a grain mill. (:tushtng
you. malrs with a roling pin or hcavy
.an works whcn crushiog gfsins t(, be

slccped, bul 1bc results are ho vari-
hblc lo be uscltlwhon nashing (partial

In a full nrl|sh, the mash is usually
held at a rclativcly sleady (ernporoture

somewhere betwoen l4ll-lt'2 'F
t64-72'Cl dufinr{ the starch convor'
si(,n slep lor saccharilication rcst). Thc
tomparalurc mat drop a few d€'{re€s

during this rest, l)trI generally nor more

In a stolctop pulial mrsh, you

slould expcrr thc tempe.ature ln vary
quiLe a bi1 during this stcp as lho vol-
umc Df thc rllsh is fairly snr&ll and

contained in an uninsulated pot on
your slovc. ltyou keep your mash tcm

lerature within a 5 'F (2.8 'C) whdow
during your parlirl mash. y'ru will be

doing good.

h a singlc ir urion mash, the tem-
pcrntue ol the mssh determinos llrc
fcrnrenlability of rhc resulting wort.
lligh nash icmpcrarurcs. 156 162 '1.

{69 72 "C), }iold o tess termentable
worl, reiuhing in a norc full-bodicd
beer l-oiv mash tcmperalucs 148-
152 'F (-65 'C). vie.ld a mor': fcrmen-
tuble worl, rcsulling iD a dricr bcer.

lior our rccipcs. wc will lry 10 hold
thc tcmpcral.ure ollhe mash at 155'F
(68 "(i). So, wc will inilially nocd to hoat
Lhe warer ro 166 'li (74 "C) bccausc thc
rompera rc ol ahc mash will drop
oncc ihc gratts - which are al room
toDperal'rrc - a.c added to tho liquid.
When you add thc grain bag lo youf
partial mashirg po1, take a dcan spoon
and poke arcund at lhe bag a blt to

ensure rhat all thc grains come in con-
tnct witll waler Brcak up any dry
clumps that are sticking logether Oncc

tho gtah bag hss brxxr subme.ged lor
a fl,uple minutes take thc tempcraturc
of tho water in fte pol. As wilh lh{j
steopod specialty 

'{rsi 
s, you should

shut the bag and tie it li) the handles of

Try to hold (h0 temperature
betw.€n l5tF155'li l6aF68 "C) for 45
minutss. lb adjusr rhc @mperatue ol
th€ partial m&sh, sdd herl in short
(-45 scmnd 10 1 minrielbursts ofhcat
from yorr stove. Thcn slir ard rcloke
ahe tcnpo.alur€. lfs easy ro overshoot
your remperature mark. cspccially
*hen h6ating, so donl rush.

Is you heat a por, il tales titne trrr
the hesr ro travel through the mctal
and equlliirrate. Thus, if you hcal lbe
mashconlinuouslyunLil th€thermome-
ter re&ds 150 'F {66 'C), then tuln off
th€ burno, the lcnrporutulc witl lcep
.ising as hcar fronr l,le pot is trans-
Icrrcd lo ils contcnts. lb avoid this.
h€at in short bursls, slir whilc herlirg,
and $ail a couple ol ninutes before
chcr:kirg rhe temp.raturo agaiD. l1's

not golngtohunftc bccr ifil takcsyou
a littlc while to adjusl the temperatxre,

Rinsing the grains
Altcr lhe partial masb period has

elapsed, rakc a largc kitchcn straincr

A small bagtul or base grains - such 6
pal6 malt, Munich malt or wheat mah -can spice up your homobrewed beer il you

Durdenb Double
(B€l!l!n dubb€l )
(5 galloru/lg L, partisl mash)

oG = 1.t155 FG:l.Otl
|aU = 20 SRM = 'tl AgV.5.6%

Ing.€diontg
4.0 b6. (1.8 kg) d ed malt €xtracl

2.33 lbs. {1-1 kg) Belqian pal€ ale malt

0.33 lbs. (0-15 kg) crystal malt (60 'L)
0.33 lbs. 10-15 kg) Belgian

1.0lb. (0.45 ks) da* Belglan

5 MU Styrian Goldings hops
(1 .0 oz./28 g of 5.0% alpha acids)

0.25 02- Saa: hops (15 mins)

0.25 oz. Saaz hops (0 mins)

1 tsp. lish moss (15 mhs)
Wyeast 1214 (B€lgian Abb€y) or White

t-abs WLP530 {,Abb€y 416) ysast

0.75 cup8 com 6ugal (lof bottling)

Surfin' Wendigo Wheat
(G.rm!n wobsbierl
(5 gallonr,/191- psrtial mash)
OG = 1.044 FG = 1.012

IBU = 27 SFM=10 ABV = 46010

Ingr€dlentr
4.33 lbs. (2.0 k9)wheat dried

1.0 lbs. (0.45 kg) 2-row pal6 malt
2.0lbs. (0.45 kg) wheal malt
6.7 AAU T€ttnanger hops

(1.7 oz./47 g oi 4.0% alpha 6cids)

0.5 oz. Hallertau hops (15 mins)

0.33 oz. Hallertau hops (0 mins)
1 tsp. Irbh mos (15 mins)
Wy€ast 3068 (Weihenstephan Weize6)

or White Labs WLP300
(Hstew6iz€n) yeast

1 .2 cups com sugar (for bottling)

s,*v, 'u*n u"g-*.'cura" EI



8nd lift thc glitr bag our ofthc warcr
Lol the liquid druin inl.' your pulial
lnasttng por. -lhis liquid is woft, just
like rccorsrilulcd malt axlra.t is.
lhlike worL |rltrn mall exlrad. howev
cr. il probabll has little 1li)alios in il

- birs orhusk und olbcr solids.
lry simply l)uing t}e pa isl mash

"drip dJy" inlo thc parlialmashing pol,
you arc lcalntg some oI 1hc sugars in
the grains bdind. However, ultcnrpt
irg 10.iDse thcm f.om a _d.l, grain
be{l muld lead to tannin cr\traction.
Onc way tu sLrain oul 1be Iloulics md
solcly rinsc a lhw more sn8ars from
rhc grAins is r0 add somc walcr
lamounts gilen bpkrw) to lour partial
nrash $,ofl a d pour the lvhole mixture
ihri,ugh drc gfein )rog.

'lb do this, nrrle t}e largt! strai er
holdingthc gain bag to a posiln,n oler
yoL'r br€w korrlc. slowlt pour your
dilutcd panial mash {orl lhfi'ugh ihe
gnrins- Thc grains $ill act as a filter
bod and wiu slrrin oul mosl thc solids
lionr you sort. And, be(rusc you

rhimed our rhc wort a bia with some

walpr, tou ll b0 lblc 10 gcntly rinsc a
fbw cxlra sugars from your grDins. You
doD't wsDl to thin oul your psrtial
mxsh worl1(n) nruch, howelcr You can

cxtract tarmins lf you pou. !e\ thitr
won or plaiD hot {atcr lhrough
thr Srain ba8.

Il's bcsl io use about halt thc vol-
umc of tou partial masb norl as a
wAler addilion. For cxampl.. in our
recipes rydllrdd 0.75 gallons (2.8 L) of
wolcr halflhn lolume olorr "sleep-

ing wirle. - lo uur wor1, thcn poDr it
through tbe srain baA. Orlx, tou are

lf r,"r, n noi. ,;u,0" o**r, ,,,''

finishcd, disfafd Lhc grains und pro

cccd with brorvlng as iou did bettre-
(Thc g.ain bag hill bc hotr lon mar
wdnr h'lel it r&llwhilc bclorc dcaling
with it.)

Full-wort boil
In Iou largc breruor - il shoold

Iold allcast E gallDns (30 L) ofliquid
add waler 1r) your putial madr wort to
makc 55-5.75 galkrns (21-22 Ll of
eort. Bring this to a boit. thon Add the
malt rxlra.t. Allhougb wc uc tDingto
makc 5 gallons 119 l.) ofrvoft, wc nced
nn)rc wortniidally bccauso sotnn liquid
ilill evaporaLc du.ing the o Ul)our
boil. Thc amounl thar evaporaFs is

depcndenl on iltc amounl ol heat
applied to thr! kelllc. ll ]rou'ru loilnrg
on thc kilchen siove, the evrl'ofariol
nroy bc mhimali if !'ou ro Ising a
propane burner ouldoors. il 

'nal 
bc

&rilins 5 gullons (19 L) ol rvorl is a
large task lbr mosl home sl,'vr)s. A gas

rtolc canprobably bri.g(his voltrnre of
$orl to a rollirtg boil. .\n eli'frri. store
mat have probbms deYeloping norc
than a sustained simmor Also, thc
rrrn)unl ofllnc il takcs lbr tho wort to
.omc 10 a boil rr_ bc quilu long. \'ou
DnI wish to bogin heating \our bre\!-
ing waler shi]t you arc pertbrmingthe
parlial mash. ll tolr lil{:hen stove is
hdvi,rg lroublo boiling this vi)lrne,
closc fie iid pariiall]:.\norher optnn is

lo u^r llru hornc brc$cD outside
and rse s pmlxrre burncr lor lhc boil.

Oncc thc worl .omes ri) r l)0i1, it
willlikely li,au tor a lbi! nnn'tcs {)n.e
tho tbam subsirles, add Iour LilLuing

hops and begh timiDg ihc boil. In our
recipos, the wofL is boiled lbf 60 n r
utcs. Add thc hops. lrish moss and
rcasl nulri€nls at drc limes spccilicd in

Two bencfits ol l,oiliDg thc cnlir€
worr nre increasod hop ulilizolion and
lcss $ort darkoning compared tr) boil-
irg a concenrrn@d wo.t. llhon br$v-
inA r bcer using ! full-$.ort boil. Iou
nced to add fewer hops ro gcl tln) sure
iord uthop bittcl.tlcss. This is beo$usc
more hop bilrefness is .'llractcd in
morc diluie rvorts. Wirh a full-worl
boil, you can also bror boors rhal are
nLI'rl' lighler iD {r)lor than booE
brcwcd liom a con.entral.ed wi).r. In
drickcr worls. rhc suga.s carmclize
nrurh easier, dlrkqftrg d,c wort nnd
somctimes.ontrib tillg burrrt flulors.

Cooling your wort
,\nolhcr .hang. thal d full-wor1

boil will bring is thc need lbr a r!or1
(hill,,r (iDli g 5 gtrllons {19l.) ofson
in a sink lor bathiub), even with ioo, is
d lcnglh! proccss. Also. sin.c . )u !e
boiled the lirll loluuc of wort, therc s
no dihringlbe worr $,ilh (x,ld r'ltcr ilr
Lho lcrDcntcr lo bringthe iempcralure

Vost honebrewcrs wl,, pl)rtorrD

full \vo.l boils usc a sxlncrsible \!or1
chilkr [o {an)l Lheir \vorr.,\ sub'
mcrsible sort chill.r is a stirulofcop
pcr'iuiling conncclod ro tubing i)n llrlh
e.rds. Thc cHll.r is subncrg0d In the
hol wo.t and .okl\!aler 

's 
run thrcugh

it (lhc tubing usually has bose alra,tl
ments on i1). Hetrl from t}Ic sort trans-
lbrs to the .old wsrer lcir)g run
through .hc chillcr md is carried oxt.
'lhe specd of dDLirg depends on the
rcmpcralure ol the irxning walcr and
Ios lhst it is run through the r:hiller

n)u .aD sp($d chilling by gentl!
shlrlpooling rhc $orl. If thu sub-
ntoFible rsoft chillcr is left undis-
Lufhfd, r}c wor'L trcrr lo thc copper
coils r!ill qDi.kly ,xn)1. ll,'w,)vor tho
wu'.| turlhor awar_ liom tbe (r'ils wil
cool nrucn uorc slorvl! 8u1, srarlin{ a
whirlpoot \vi grcatl! cnh.n.e lhc
amdrnt olhot tlrtrt passing by ihc cop
pcr coils an{t grnatly enh{nfe }ou

llrou molo. rrr subncrsiblc lvort



chiller in a cir.ular Inolion. you will
slart the wort moving. As tho wort
movcs by the cool chillor, it cools.
Induce o slow. sleady swirling molion
by moving the wort {fiiucr in a ci.de.
Repeat ahis motion evcry ffve orinuacs.
Keep ill mind thbr thc tubing on the
sids of the chiller wh€rc lho hot wrte.
is axiting is vcry hoi. I landlc thc chiller
by lho cold sid6" (wher€ ihc cooling
walcr is enrenng the chillcr) only.

'Ihe wo( ch'ller is usuatly steril-
ized by submersing it in the wort for
thc final 15 minures ofthe bojl. l)udng
this time, rher€ is no water flowinA
through it. I facr, i1s b€sr nor to .on-
troct the lubitrg undl aftf you have
iuned oll ihe heat to rhe kelrle. A
logisticd nolc: (lonnecrhg thc tubing
to your siDk laucet will probably
roqui.e an atupter, sin.6 mort worl
chillers a.6 ahresded Lo screw ont0 a
garden hose conneclor

Aorating the wort
In the provn,us choprcrs, wo a€rat-

ed the wort by te ing lhe coolcd wori
and dilulion watcr splash around whetr
we added ir 1'r oul fermentor lhis
work, but there are nuch berte.wats
10 get oxygcn into your srrt. 'lhe more
oxygen the ycst havo (before fermen,
lauon begins), the beltcr they wilt pcr-
forn in ftc lbrmonrer.

Onc of the si$plcst wa)s ro aerare
coolcd wort i6 by using on aoratjon
srone altaciod ro an rquhriunl pump.
F,tr morc dclails on rhis, see the sec-
ron on A€.3Lir)n otr pugc 34.

Making a yeast starter
You need lo plo ahcod when you

usc liquid yeast. 'lhefc aro nol cnough
Je&51 colls in liqrid yeast conrsiners ro
pitr dire'::tly inro 5 galons (19 1.) of
bccr So. yon must build aycasr slarbr
A yeasr slorto is .ssenrjatlt a tiule
bal.ch olbcer us0d rc grow up yeasr for
your big bailih r'l becr For a fuI run-
down on making a yeasr starrer, soc
pagc 32.

Bottling by priming wnh sugar
Atltjr your bcer fcrments t0. a

w€ek or so in your primary tbrmcnror.
ancl thcn sottles for anotho wcel in

your sccondary fermcnter. it's timc to
boltle. we'll rry a n€w botdrng procc'
dule this time- Insiead of prining cach

boltl€ indivldually, well sc batch
prlming in r bottl'ng buclct.

To botlle this wa], you need to
siphon your wo lrom your s€condury
tbrmente. trlo a sanitized bucker. hy
(o minimize thc amount ol spldhlng
whcn you iransler rhc boe. Y{,u don't

For 5 gsllons (19 l.) of becr. uso a
sanitizcd spoon to srir a solution of
sugar waler into your beer Mako the
sugar water by boiling :1,/4 cup of com
sugar in 2 cups or wsler. (You mn sdd
no.e or less sugar - fron U2 cttp to
1 1/4.ups - to vory the amounl ofcar-
bonation.) ltoil lor 15 minutes, then
cool tho solution to sboul room tom-
poratu.e and srir it into the beel Now.
siphon the beer inro bottlos and cap

Thc sugs. providcs a newsource of
fermentable sugar, which causes fe.-
mcnl[tion in tho botrle md creales
carbon dioxide. /\fter a week rt room
temporaturei put ihe bottles in rhe
liidgc lbr a w.ok. 'the , invitc some
r.iends over md impross rhem w h the
bccr you made wilh you ll,rw brow,ng
stils.

So rhatl how to make a parrial
mash In ths final rechniques chapier.
wc'll move up ro futl mshing and brew
an all-grah beor. A li t rnash works
jusl like a parLiai mush, bur you will
nccd gci somc added equipmcnr lnd
learn l} few new stills ro handle the
larger volume ol srains rcquircd.

SUMMARY

. Partialmashtng with grains adds
moe contbt lo yolr extract

. A lull worr boil increas€s hop
ulilization but equies that th6

. a submeBible wort chl ercan

. Aerating cooted wort with an
aquariufi pump and slone is
srmd€ and .ifeclive.

What's the Difference?

Steeping is the proc€3s oi soak-

ing grains in hot wais to enracn fla-

vor and color components. |n mash-
ing, color and navor extaction also

occurs but, in additlon, starches in
the grains (if p€s€nt) ar€ corw€rt€d
into sugars. Grains that can b6
steep6d can also be mash€d (along

wilh base grains). Howevei grains

that n€€d lo be mashed cannot be
gteeped, St€€pang and mashing arE

slmilar, ol course, but mashing
r€quires tighi€r conlrol over th€ t6m,
p€raturc ancl volum€ of lhe mash.

Wh€thsr or not a grain can b€
steeped dep6nds on how it was
malt6d. GlEins that can b€ steeped
are on6s that hsv6 been slewed duF
ing malting untll the starches ar€
convert€d to sugar insido th€ grain
hull. Deponding on how long thls
lasts, and at what temp€raturo, soms
or arl ol the sugars witt b€
caramelized. The €x!€nt ol the
caram€lization, and any toasflng ot
the hull, d6remin€s th€ color rating
of lhs mall (typically giv€n in d€grc€s
Lovibond). Th€ mosl commonty
sieeped malts ars the crystat matts
(also call€d caramel matrs).

Other g|ains a.e kitn6d at higher
r€mp€raturss or for long€r p€iods
and the sugars in these oastod
mats end up char€d inst€ad of
caGmslizecl. Roastect matts t€nd to
b€ da er tha crystat matts and giv6

Malts that a€ not stew€d or
klln€d enough to converr the starch-
es musl be mashed- Th€se mattsare
typically called basg mafts. Bas€
mans requi.s mashing to convert
their siarchos to simpter sugarc. Th€
bulk of ihe fementables in a b€€r
com€ - dr€cfly, or indirecly
thrcugh matt €xrract - trom the
b8s€ grains. lf th€se gratns a|6 not
masn€d, unconvert€d starchs€ arc
rereased inlo th6 wort and eventua y
rrnd up in the be€f, Th6 resutt is
excsssNe hue and the poienliat for

S€€ th6 sidabars on pages 30
and 31 for more informaiion.

BrLwYo!r rxw B6gi r.r's Cuid6



Stosp me!
Maltst€rs have already convert€rl

ths starches in theso grains to sugarc.

Steep them to dissolv€ the sugarc and

add color to your brew.

cryster 
'nalt 

(1().1ao 'L)
Crystal malls arc malts that have

been malted and thsn st€wed - a
process in which tho malt is iniiially
kilned withoui drying it. Crystal malts

lend a €ddbh color lo beer as w€ll as a

caramol flavor For this reason, they ar6

somelim€s called caram€l malt.

The color ot crystal malls afe

descib€d in degroes Lovibond ("1)- Ihe
€ting of most crystal malt€ falls in the

1{F1 20 "L range).

Ol all ths specialiy malts, crystal

malt ls Prcbably the most f€quently

used. Th€y give tho red or ambs colols

in mosi pal6 ales. Thsy ara also lre-

quenlly used in combination with oth€r

malls in dark€r b€ers, In lh€s€ b€€rs,

they oft€n compise btw€en 5 and
15% ol the grain bill.

Sp€cial B malt flaO "L)
Sp€cial B is a very dafi typa ol

crystal malt. ll can b€ us€d in many
types of be€rs, bul shows up most frc-
qu€ntly in cenain Bolgian styl€s-

Chocolat malt (-3{xH5o 'L)
Chocolate mali is a dark oast€d

glain. li is kilned dry, nol wsl as in the

stew€d crystal malts. chocolate as th€
lighlost ot the commonly us€d roasled

malts, Chocolale can be us€d in a wids
vai€ly of beer styl€s, where i! lends a
brcwn color and som€whal chocolale-
like tlavor. Many porters fealur€ choco-

lat€ matt prominently. As wilh crystal

malt, they can be comprise up to 15%

of lhe glain bill.

Foaeted b6rl6y {30(H0o 'Ll
Roasted ba ey is a specially grain

that is not a malt (i.€-, the bedsy i6

roast€d withoui nrsr being malted). lt
can b€ found in a ralher wid€ range ol
colors. Boasted barl€y is sometim€s
us€d In very small amounts simply to
add a little cobr ro a beer. This ls com
mon in Scotiish al€s. In larger qusnli-
ti€s, it makes a be€r lhat is very dark
and has a distinct roasted quality. Thls

can be cotf6e-like and may hav€ a
bumed edge to it. The llavor of rcasted
berley ls fealured prcminently in siouts,
wh€re il may compdse up to 1 0% or the
gratn bill.

Black malt (5(x) 'L)
Black malt is another very dark

mall. lt is v6ry sim ar lo th€ dafter vsr

sions of loast6d baday, but is made

from malt€d barl6y. B€cause blsck malt

lends a somowhat bitter, drying charac-

t€r, it is iypically not us€d in ov€r 5% ot
tha grain bill. Black malt is somenmes

called black patent malt,
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Mash mct
These grains ar6 malled such that

ihey, unlik8 sp€cialty malt, still contain
large amounts of starch. lt is this gtarch

thal, onc€ convert6d to sugal in the
mash, giv€s beer lhe bulk of its l€r-
mentablo sugars, B€cause starch ren'
de€ beer hazy and lsss biologically sta
ble, ihss€ g€ins should not b€ used

unl€s thsy ars mashed (including par-

lial mashing procedurssi.

2-row paL malt {-2 'L)
A lightly kilnBd base grain made

frcm z-row barley. lf lt ls mash€d with-
out any sp€ciatty g€ins add€d lor color,

it mal63 a vsry lighr cobred be€r. 2-
row pal€ malt mak€s up ihe bulk of the
gfain bill in many diff€rent b€€r €tylas.

2-row psb ale mali {-3 'L)
A bass grain made from 2-row baF

l6y, thal is kihed to a slightly high€r
color than pal€ man. lt gaves s little

mor€ color and malt flavor to beer and

is ft€qu8nlly us€d an British-slylo alss.

€specially - as th€ name implies -

3-row pale neh 0a 'L)
This is a base grain mado in a msn-

nd v€ry similar to 2-row pale malt, only

it is made ftom 6-row barl€y. The use ol
6-.ow malts is more common in brew-

Ing ln th6 Unii€d Stat$ than elsewhor€.

6-low has small6r k€rn6ls, but more

€nzymatic power than 2-row malts. ll is

lr€quantly us€d when large amounts of
ooh or ric€ are us€d in the mash, The
tlavor is simihr ro z-row pale malt bul,
b€causs 6-row has proportionally more
husk, it is sllghtly "g€lnieL"

Pll.ner mah (1.G1,0'Ll
A very llght-cororcd base malt.

Pilsner malt is the bas6 mali in msny
Gsman bg6ls, includjng - as lh6
name sugg€3ts - PiFn€rs. ll is also the

bas6 malt, somelimes th6 only mall,

us€d in making a Munich-style hell6s.

Pilsn$ malt is also used in many

Belgian be€rc.

wh.al malt (2-2.5 "U
Wheai malt ls malt made lrom

€ilher €d or whit€ wheat. lt is used at
30-70% of the grsin ball lor many styl€s

of wheal bser including German
h€isweizens, 8€lgian wils and lambics.
It is olten addsd in smaller amounis -
aound 5-1 0% - io add head retention

Munich man (tc-m 'L)
Munich mall is a mor6 highly kilnBd

mali that adds a melty charactor to
beerc i6 many Gorman lag6rs. lt is also
us€{, sor'€what frequently to add a
mally €lem€nt in hdia pals al€s.

vl€nna malt (-6 'L)
V€.rB b !ir*r to Mtni*, hlt lighter
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FERMENTAT10N

Dirg ! 
'{ood 

fermenraton. Ollc of rhe

biggesr factors i llis is pirching an
adcquatc amounl r)tyeasl. l,itchiDg a
shgle packet of yoast into a s'gallon
{19 l.) batch docs rol gilc tour beer

enough yeasl cclls ro efficicnilr_ tcr-
mcnr the wori. Bce$ nedc h.nr
undcrpitched worLs slarl sl,'war, a.d
this slulv slarl can leak thc worl
opcn tr) the gro\lxh of backria or
sild ycast. Undorpir(ied bcers also

stop ft:r'r enling a! highcr liral gravi'
ties, rc.ultjng in a bcer llt!1 ur.! be
.oo s$cc.. Fnll\. an underpit.hed
woll l|y lcad 10 hlgh conccntrado s

ol eslcrs and iuscl oils, whirlh i,an

licld {,fi-flavors trnd smeus. ll c!cr-}-
Lhing plse has gon. .ight, drcsc nntls
may nol be orcrpowcring, bu1 til,:h-
ing cnough ycsst (an lurn r good

bccr rtrr(' a great on..

How Much Yeasl?
A gen.ral l.l'llo of 0ru )b li)r

pitching ale !c!st is lhat lou need

orrc milLidr (1 .o x I ( )6) cells p.r milli'
liler ol wort per dcgrcc Pla1o. An
avcrogc-strenglh oli wei8l's in at
12 "PhLi' (1.048 s(i). so. for 5 gallons

tl9 l.)olftis bccr r-ou $ould n,r,d lo
pitch aboul 22E billnnr {2.2i1 r lorr)
veasr (x,lls. Ynr world rlccd norc
cells lbr highcr gf lilt b{r'rs or t,r
lar,{er lolmcs of I'eer

l\ltrasr says its xl- packs (ontain
,10-60 billion ccus and Whilc Labs

sars ils lubes cooLni'r 30 {i0 hillir)n
.clls. llsing thp pir.hing rulc abovc.

60 billioD cells is urdy cnough t0 pil,:I
10 1.3 grll,'ns ol worr. yon iloul.l
need alfl$t firrna.*a8.s ol,rcasl to
pn(:h ro a standard tile galon batch
of hoNcbreiv Forlunnte\, lhcrt, s dn

casv \!ul to gi)l lrorr 60 billion l)r
fpw$) fells ro 22r biuion (or lnorc)

A teast starto is sinrpl! a small
bal.h of lccr The yoast lioD ibis
rnall balrh is nsed ro inoculale iour
ruin rvort. In addirion. 

'l 
lou pit.h

the t.ast arourd the feak oflcrm.n-
tntion {cdl(xl high kracus.nl, thcv
wjll be acilvc and hcrllht. Sonc
qr".k calculauons .an show ]-ou how
laryc r slarle. Iou need 1o raisc lhc
r(iquired 228 bllLion lcast (itls.

,^t high kracusen, ]'ehst de.sily
rcachcs about 100 nillion ccllvml iI
a normal-strongtl |ecr. So, 1,, raise
228 bilion colls, youli necd 2.280
mL .iust olef Lwo liters- ofna(cr
wort. lb i:al.ular thc starlcr toluDrp
Deeded for any nunbc. of rclls. jrsl
djvidc the nurrbcr ol cells roquircd
bJ l0ll million (1.0 r lo8l eollyml..

,\nothcr rulc oflhun'b (ladng m
pitchiDg is rhrt fip siTe ofrho siart,rr
sh(trrld be at l.3sl l/10 ll)0 volume r,l
th. lvorr. Us'r)g this nrlp. a s-gallon
{19-L) bat{h of beer ilDuld necd a
0-i galloD (1.1) l.) starrcr \ Iou crn
see, our tso cstimales ol srartcr !r'l-
unrc rc P.ctt) (lose.

-lhcse numbcrs assurt)c Iour
anor sort is 0f a\cra,{e slrength.

ar)und 12 "l'laLo (1.041r SG). Thcy
al$r assumc _vour Norl is srlfa.r{l-
ed and has all Lhr pruper nurripnls.
r\nd thc! assurre rhal torrr \!on is ai
hi,{I lraeuscn and thrl vour \casl
strAin of choicc rclualiy lrs i ,rari-
munr dcDsilt r)f 1(10 million ..lls/ml.
Any dAiarion liom thcsc things ma)
altor your ccll rounl.

\{ilhoul rrttrally .ounling,rcasl
irrlls a pro(nlu. that rcquircs
spccial cquipnrcnl - l('ull n.rpr
knorv tour erart .pll .ounr.
Howeler, thf i,almlalions bolc afc
a rorgh guidcliDc lbr rridirg rn rde-
quuLc staflcr Ii\en if]ollr a.nral ccll
,rnrnts arc oll b! as Drurh ds 2001,,

wlicl) is unlikdy, lou ll l){ 1lni,.

Materials Needed
lurking a y.asl srartcr ibr i gJ

lons (19 Ll of rlc requir,,s onl]_ 1l'p

fouowing nuLcrihls: a l\!,) liter lor
laf't[).ontain.r with ({p. a ttrn)crr

utioD airlu:k for tho cortaincr dricd
Dall erlra.t llight. utrlLopped), a p(n

and )orr r_c.rst pa.krB.. (;lass gallon
jugs. or rra ! bre$pub growlcrs.

Making a Yeasl Slarter
\lPasurc ou. cnough dried |ral1

crlract ll)Nl[) io Dtoko d tvorl wirh t
specilic gruliltr ol Ll)40. l)rjed malt
cxraLt lields .15 gravity pDints pcr
pound per gallon: iu ulhrr \vods. onp
pound oi DNIE in dre gallon of{:l.r
Drakes tr wrtrr with a spociiic grrvily
o1 1.0,15. 50, io calculntc the anrcuul
ol DVli lou Dccd. luk,' lolr rsrg'n
gra\itl (ir "H[tir\' t)oir]ts )times th0
volunrp ol your vcast starlcr (in gal-

L)ns) and dilidc tlis flunrber b! 45. A
bco $ilh ! spe,:'lif {ra\irJ-'' of 1 l)41)

Itas 40 trivit! poinls. atrd two lilds
cquals 0 ii2 galluls. sa we nee(l

rhoul 0.,16 lb. (0.2 kg) of l)Nlll ro
nnke a lfdsl stan.r lbr ar a!$age

$ing twc,lilers olwrrcr 1,, a hoil

oD )our stovclr,p, then mrn ol1 lhc
hcat Add rhe malt cr racl and itir
unil complcl{l} diss0l\ed. lixpe.I
somo l 

'trriDg 
rvh.n you add thc

cxt.a(t. l\rfn tlc hral back on trrrd
boil thc sbrrcr wort ftr l; minrl.s.
Kcop thc por pa.liall\ .olferi Nllh a

lid durinf lhc boil. t\hon th. boil is

over. pLrl tho lid oll and (i!t rl|e

(in,l rhe $o.t unril it is ar roun
.empcrrxr. o. bdo$. This nral rrkrl
l5 llinut(is {,f {,. Ih roolthe rvorl rs
qunll:" {s possiblc- till th. si'rk \!ith
i.e walor ard phcc Lhc pot ir iL.

Elcrl nriDulc or so, litl lhe pol otrl of
rhc warcr rnd swirl th. \ron gcnlly
bl moling lhc pot i') a circular
rDotion. Kurp rhe lnl on ro kePn onr

ni,r,x,r8anisns. S$n l th. i.c walc.
in lhc siDk around urd !'tuor ll'e p,Jl

ro thc wat.r. If rhc $!tf i\ ,aeuing
\!aro. .cplacr t $ilh c.ld \arPr ,'\l
room leDrperature thF side olrh. pot

r!ill leel (r)olro thc 10uch.

DuriDg Lhc boil rnd i:,n)ling.
clcan un(l sanilize lour sran.r con-

目 tstgi n fs {;uide Indn YolH 0$\
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laincr and fetmcntation airlock.
ReDrombcr that this "litllc balr'h 01

becr" is going inio your big batch of
boer so pay cl)se attcnlion to {leaning
rnd sanilation. Any conlaminaaion of
your ysast starLer will bc magnitiod io
your mah batch of beor

on(P thc worl is cool. quickly porr
rhc wo inlo rhc containAr end (rap the

stancr. Shako tho sl.araer ligorously lt
acratc thc slarLer worl. (lnce thc toam

has subsidcd. pitch lhc ye&sl into ur€

starlcr. lflou kcrp thc slrrter bttween
72-80 "lr (22-27 "Cl, il should bo rcady

Fermontlng tho Yeast Starter
Treflt your yeasr narrcr likc Yotl

would a bal.d ofbccl Koep tlrc slart0r

helsccn 72 80 "F 122-27'C) whilc il!
growing. sli,{htlr_ high'lr lhan normal

trle tcmperstrrrcs. Thc ycast will gro*
quickly and haPpily in Lhis lempcr!
lur: rangc. Also, kccp il awal lrdn
briShl light.

Or brewiDgdtry. you can pitch -totrr
ontire ycasr shrtor or potrr olT lhe liq-

uid a d oDly pilch lltti Jcast scdimont.

Pilrhing thc entire ycast sla e.
cnsurcs thd ihe ycasl are rclile lvhen

thcy enlc. your worr' Pilch'ng tho scd_

nnenl onl! is preforrcd whan pilcltittg

ih. whole sartcr would dilute tho

col0r 0r strcngtl of t'our boir.
oncc you ve Pilchctl Your tcasl

siarhr, yoru lcunonlalion sLoultl srara

'n 
6-18 hours.0ncc I began nraking

yoasl srsfFrs. I trcver had any prcb-

lens with lbrmt)ntalions lhot wouldn't

start or with "sluok" lb.nrentalions.

Ilr order ro piovidc th. ycasl fri)m

your start$ a l€rhhv orlimnment 10

gRlw in. you will nccd 1r' aeratc vour

Why Agrate?
Ao[lion is any parcess thut inlro'

du(*s air into thc wori Bcforc fermeD'

tation, cltilled wort ntust be aorated ilr

ordcr !r) inlrod cc o:rvgen Sincc 'ir 's2l"l' oxygcn. oortling worl 8ls'r oxJ_

gcnaios il This oxygcn is absorbcd bv

lhe rcasl witbin a tcw hours ad rs

uscd !o synthcsizt: slerols. nnrlctules

thirl arc impo rn! to ycasl\ hi'alrh

A well-aeratod wor( Prornotcs
lcasl heAlth. And You cant huve a

good fermcnlaliotr wilhout hcalthy
ycastl l hre{r indicati0ns of r good ft,r-
nrenlatidr axe mininrl lag dmo, low

cslcr levcls and proper atlcnuatioo.
Kccp in nind thal the o l] ljmc

tou shonld acrarc your iiort is altcr it
hr!$ bccn chilled aDd b.tbrc lhe ons{,

of fermcniation. Oxygcn is delrimcnl&l
al all r)thd stages of bc,,r productjon

and cAn confibutc stalc. cardboard-
likc tlavors and snrells. B('ftire lcrmcn_

taltun, thc oxygen is al,sorbcd bY thc
yelsl within a lbw hours 3nd isnl itr

conla{jl with the wort tor thal lotrH.

How Much?
'l-hr tnount of oxYgcn Yotrr You.sl

rcqui..s dcPcnds on !!or1 gravit! and

dr anounL of yeusl roplicatir)n thal

will orcur. Yeast in higher'gravily
wofls rcquir0 more ox-vgcn Y'rasrs

dcnand n)r oxygcn inffcas($ st€adilv

lvith 8rality unlil sboul 1.0(,0 Abole

this gralitl, the Dced lbr ortgcn
inocascs sharply. Under'pitcbcd lvons

also llecd morc oxygcn The less ye'lsl

you pitch.lllc morc rey necd to repli_

(atc before rcachiog a der$ilv high

onough to lcrnrenl lhc worl.
Yeasr gcneraly need bct$ecn 4

and 14 ppm of oxYgcn lbr a heall[Y

Icllrcntation. Sin{:6 thc v$r majoriLv

of hdncbrewcrs don'l ha!. a dissolled

oiygcn llx)l mcler |o mcasure Inrs

ililh. lou nusl rdy on tr larietl of
(lLres to ildirts.tly gaug{ if acradon is

'l he bcst way io rsscss elli.icncl is

by notnrg tle lag dmt until |cr'ntnl3-
rion rrs.ts, ostcr lclcls in dle fi ish'd

br.r snd thc linal gra\itv oflh{! becr A

bree that starts lbsl. and ii.lds u d.y

and clcan tinisht:d bccr. rB:cived

cnough oxlgt)n dlring 
'rerdtion ^

sluggishly fermenling becr ihatJields a

swccr rnrl eslcrf con(xrclioD miShL not

lnle .e.civcd cnougt' oxlgen

When and What to Aerate?
'lI{r ox!'g(rn vou iilrodu':e 'nlo

totrr !!or1 is t the only source oI oxy_

8en lbr !,ff Yeasl \\ttrt oxygen also

can n c lionl oxyg.n in rllc sta'tor
wo and, lbr exl.act brcwers oxEcn

io iho diluli(,n watcr Als[, rrub {scdi'

m.D0 con substitub t(rr ox)gcn.

ll tou usc stalcr wort. You shorld

acrate it wcll. Thorough acration wiU

li,$'cr tlc amounl of otrygen you necd

1o itr(roducc to your nuin {or1.
 {)rsting bolh the starld wort and ule

main worl is a $xrd way |1' satisfy lle
oxyg(,r demands of your ye3s1.

tlotainin,{ a bi1 of lrub itr 1he bot-

tor of your fcrDrenler dcerc{ces the

neod lbr oxygcrl lrrtb doesn t conhnr
oxygerr, bui it helps yoast with sterol

synlhesis. Still. homebrowers should

srmmpt |d minimizc thc amount car_

ried ovor froln lhe kctde ns loo trru(ih

rub can cuuse ofl'fl&lors
'Ihc emdcncy ot acration d,'Ponds

dn worl gravit]-. wofi rcmPt)fsturo ond

{crrlion tcchniqucs. HigheFgrav'1v

worts hold loss oxy8en at saluration
tlnlbrluratcly l.he !_east irl higher gra!'
ily worls mcd more ojvgcn So, for

highcr gravity bcers, you should aeratc

ntil lhe wort cunl hold anl moro oxl-
gcn. lbr lowuFgravity bcers lhc worl
doesn\ neod lo bc saturated

llow -r_ou acrate your !!orl is arso

inlpo.lant. The lcchliques iall inlt'
threc gcncfal .lasses: shtking. spl&sh-

ing and injccring. when choosing vour
acrati(n tecbdquc, you shonld consid'

cr your )cast orygen reeds. slarlcr
size ar)d 1b. t.mpcralure 01lhc wort

Method One: Shaking
Shakiqg s containff of worl will

aoratc it. Shaking is nol verv 0lleillilo
tlr lafg. volumes ol wort lrut works

gfeat lbr srraller volumes.

If you uso You. t,)ot tbr suPPort.

tou on rock a carboy back and fo'lh
vigorously urlil you have faisod somc

iram. Bo sure 10 gct o good giip on Llre

corboy and work up .o spccd sl0wlv A

sh)shing worl wavc can jerk or twisl

the carbot lrom Your h3nds

Though a grcal rlay to gel exer-

cisc, shaki g is no1 thc rIrosL elTcciilo

way to ae.sll a carboY lhe top of lhc

worl will Pick uP air, but lhc bottom

'l hc sllrl.er worl car bo retiigcrsl_

ed overnight b€lbrc it js pltchcd. \!h€n
it's cokl, tligorous shaking willaerate
the starlcr worl far bclond whal shak-

ing a carboy lull oL room-temperature
wor! will. 'lhc ogilation is much

greoler and tho wort will hold morc

or(!g€n at tlte l$!er temP0ralure'

E *,".'' *.u ''"' ,'



Method Two: Splashing
1i)u 

'ian 
rofaLo lour (iltilled worl bl

splashjng it ann'nd Ihis is moro clli,c
tlv. dtan shakjng. But thcfc trrc trly)
gr({tcr oppo|r!nilies ftrf thf w)rl ld
bcrome inle.tcd whcn stlashing {ort

Tr) d') Lhis, tou ll necd lwi, sani-
tilpd bn.kers and. oplionalh. a lnfgo
sanitizcd kilchcr) strrirxif. Ponfing
worl ba.l and ftr.lh b.lt{rrln liro bn.k-
pts nill acrare it. {;ct a lii.nd 1o hold n
kitchcD strainor abole Lhc rccennrg
buckel. Slraining tIe r!rrrl \!ill ft'rthpr
agiiaic il

l\her splushirg,.rrc nrust bc
taken l{r a\r)irl rrtrrlaminalnrn. lkrnl
transter rh. ivort bcl$ccn b(clicts ir
thc saDrc arca Nhc.e vou rrushcd !our
grair. (;rain dusl harhrrs all sons oi
bacleria and ivild \cn!t lhrl rvill spoil
rour tvo.t. ;Uso. doo l louch lhc iDside
of t,Ir lllftets ,rr rhe \ort ilsclf.
llPmemb.r ro hracc lhc rfcciling
buckct. \n fntpl\ buckel cln tip 0r
slide sLrddenh $hei hil rvith a tr.rl

Method Three: Injecting
'Ihe mosr ere.ritc \!a\ ao rcratc

lou sorl is bl ntcclnrg an or oxlgctr
dirp.rlr iDr{, ir. rr)j..ling minimizcs rh.
.hances ol conramination.

Thc mosi commol honrebrc$ aer
alion sPcup inrludcs aD hqrrrium
prmp. tubing sith an in linc lilhr aDd
an acralron slonc. -\t rerafuxr sl(rne
can also bp f{rnne.l. lia tubing 10 an

lnj.cling air of or\Xcll irlo wort is

sirupl(. Firsl, stprili/e rhe lrn)ing and
aeralion slone (usuall! madc of a
porous staid.ss skd). -\s lhc (hilled
worl tfanslcrs to rle lernrent'., air {or
,'\!gpn) is bnbbled through thr rcra-
rion sloDc and disso]lc' inlo lllc wort.
Cotrtinu. bubbling rjr ltrft,ogh thp

sloD0 u)rlil a lir!,,f ol li,ani dr!(!s thr
wori. ll lsralll_ hkrls 5 ro 15 minuies.

1hc lill(,. l,il0s out dust rnd
nricfr!rl.trfisnrs in rlirl air llal {rtrrld

noipnrlrlly conlAmnrotc !ho lvo(
If n higl lcv.l 0l oorotidr is

d{rsi(id, pure o\t,.{.rr iirr l)e uscd
llowpver, high Invcls oi oxygon caD

ov0f-stittrulaLr thr yuasL. rosultirg iu
litrrl-lrsrinF fu rmrnulir)n blprodn.ts.

lf !ouv(, pitch.d an ad.quarc
&nlounl u{ tcast aod {.|<rtod ]ouf !v,'rt
pr)pc l, rll ro! n.rd lo do is irrment

Fetmentation
lh hr.wdry. lou nnte your kort.

Thcn )ou uol, {sh ar) rrrn! of leasl
fplls r. runr rhe $!rL int,) hecr l)uring
primar! lhrmoDtalion. Jour nraiu gonl

should bc n) oraiDtrin u r{lati!,lt f,trr-
slanr tfnrp.ralnr.. !vithin lh. !.a.!.
rp..mm.ndcd rango. nnd let rl). lrr,
DrcDraiion pro|r.d witl!'ut distrubing
il. \i,! sh,,trld also prdte.r iurr l.r'
monting $or1 lio[) slrong ligl)l.

Ilanr hotrtehreq'ers pefft,rtrr n
''se.0ndarr lprmpnralion_ .f lh.ir
bpers. S.condnn lcfnrcntation sinrpll
tneans thc brcr is rafk.d t,, arltler
\essel l, sP.Dndarr l'Prn.nr.r) and
alloscd lo ag. prior to packagiDg.

TIc nrsir,(hrnhlP to sPr,trrli|]\
lprnrenlalion is rhar Ihp be.r is ra.k.d
oll rh. lrub and tcost lionr tho prnDa,
rl Icnnurltrtiur. Il fif bf'r' tl !raiIs in
f(nra.r \firh thcsp mni.rials Ior 1oo

long.lhc bccr can picl uD oil,.llaloB.,\
srcotrd b(rr,lir is rhrr ir helps rIe l)crr
clafit) irn.. Somp homchrcsFrs uso
sc.ondar! lc.nrcnlcrs thut r. sl|)dlcr
thrD lhtif prirrnr\ fttrrfrrtrr'l,) Inini-
nize lhr l'.adsl)a.o ir rhc sp.ondaN

l".pa.lng lirr arrd runnilg IUur
lt.cr's lcrtrxrrtrlirnt r!rll \till fetldrrl
lou ir lh. hpsl wr\,possiblp - $ilh
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・ llenniilg Youi lИ ash
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●English Bitter ReciPcs

・ 1:lftい oo Mぉ hing Tlps

FEB 98

・ B。 lgiull Lm lc lour
。3。 ●anハbb.y Alo

[t(x:pes

MA■ 98

・ Super lloppy Rcι ipts

・ Ltutrrit,g cut(]で

Al'It ,X

・ Sto■ ll´dc Rccipes
oChoos1lg th、 Rl`lil

l■ ast

JUヽL,3
・ Hop P,o「 los and■ Ps
・ Mah C● olo「 Reripo,

JU[■ 98
・ 15C,` io Rooip。 ,

・ 3 Boor、 lMぇ、h

ハしG 98
・ Eふvi〕●or Cal● ulations

・ わヽ‐ l Pitrh〔ng

OC■ 98
・ Great Bocヽ necipos
。(ho`,s,,the[1lght κ l

0ヽヽ 98
・ K。

`gng¬

ィ,卜●quo,

・ tサ、ing:lquld 、ヽと、1

DEC 98
・ (:ぶk(:onditioning lip、

・ Co:1、 erl llicczer t0

Bcer(1lc,t

Jヽ "
・ ハ

“

ng in lヽoou

・
「
:3r118 HOp Bll● rnoss

FE3 99
・ ,1● 1↓

“

Yt,aSt Starter

・ 0■ g↓ ,1(Honlob●owing

MAn 99
・ ]1〕 :Pol“ a(:1。 nc Rocipes

・ Bu[da,Elo● ric Brow
Stovo

APR"
・ Ktggi:、g(:tlido

・ Undor,tanding
BIt・ wing ll.lcr

MAY 9,

・ Pcr“ ctil18 P口 o Alos

・ N[trogon[lo‐ ●hiew、

Jし Lヽり
'・ Nut BIowll NC P‖ SI,。「

R● c:pos

・ Eっonmenlng w/(:rabs

JULYりつ

・ Summe■ [Iomobrow
]loc:p● s

・ Henlpcn Alo ltotiPo

AUG 09
●ヽ iヽt K01sch!(ccipes

・ へmerita,)Lag。 l clonc,

SEP r"
・ BuJd a S50 i■ぉ!1l un

・ [■

『

rl● ch」 qucs

KIC■ 99

・ Honl● brtwitig sod4 PoP
oDoppolbotk Rocipos

OヽV"
・ liop l'1● vo「 (り

'1■

,1

・ E●sy Pa,tiれ l Ma、 hi,,g

DF(1"
・ cutung Ldg。

Equip〕 nent

・ Inrroぉing i〕 atrlh Sl′ (|

Jハヽ 00
・ 7C7och 3,or n。 ,ip●s

・ hヽur Ⅲ、:Brew

「
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・ oヽur First K,g
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・ 4B■ tish Clono[locipて ,、
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MAY 01
r20 Ext acl Reclpca lbr Spfilg
.Dutld a q'unt!r.Prcssure

SUMMDR O1

'5lllone ledipos Io. Summor
.Build a Big-Bslch M6h Tut

SEPI. OI
!Le8m to Br.w with No-Boil
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ALL・GRAIN BEERBrewing an

OBJECTIVE: Br6w an all-grain IPA ard American Pllsnerfrom r.a ted barley

Vocabulary

all-grain brewing
single-infusjon mash

fearless
spargrng

propane cooker
mash tun

recirculation
lauter tun

New Skills

single-infusion
masnlng

recirculation
spargrng

Equipment list

mash-lauter tun
propane burner

sparge arm

nrs. In Lhis (hapicr wc ll brew s
bee. in which thc li'r entables
conre crlir,tr_ linn mah.d barlcJ
or olher mahcd erants. This 

's.allcd all-$ain or full-rnssh brcw-
ing. $'c'll l)crft,rm a single-hlu-
sbn d'.rsh. the simplcst knrd offull

,lihough d iull trrrsh works on
the saDre principles as thc parliol
trrrsh, the in.rcasc in thc ann'rirl
ofgrrh uscd requires us lo altcr
,rr pro(odurcs slightll. h lhe par-
tial nasbiug chdpLff, wf put on}
cnlire,{ruin bill ill a mesh bag and
lalcr lif$d |his bag out ot rhe pot,

leadng b.h'nd $ori. hr dll grdin
brahg. lifiing a grain bag con-
Laining all ihc ncccssar! gruir
sould bo highlr proble ral',: duc
Io irs wci,{hl. !,, in all-grain brew-
ing, the grain bcd stays ir place
during thc worl separation
proccss klllcd laulpringl l;or this.
you \!ill need somc addilionrl
0quipm.nr. spccilicallt a ii,mbi-
nation mirslFlduler lun tirr nore
on tlcsc, see pagc 40).

Advanlages and
Oisadvantages of
All-Grain Brewing

Brcwir)g bccr lronr tr full mash
takcs signifi(:anllv mom .imc than
breiling an oltract bcor. Some 0f
thc crlra Liuc mmes lflrm added
slops in lhe proced ro, such as thc
mashing, rocirculaltrg ard lauler-
ing. (Don l $orr!'. l 1l explain these

tcrms lltlir.) Nlor? timc i. also
needed lo hea. the largcr volumos
ol lrater nooded to brow un all-
g.ain bcci You also ha\e ri' clcan
lhc addid(nr&l equipmon. used in
brcwing tin all-$ain bocr

Althougb ir mkcs morc dnc,
Lbere arc malry advtrIlagcs 10

brewirg "filtrn s.rar.h. ,\tl-grain
br€$tsrs ran manipulato lhc con-
ditions of thc Drsh h, nrskc heir
wort c\acllr_ 6 lher tlant it. l-hcy
cnn, r([ example, adjust thc lff
rnenlabilily of thc wort. In ,ris
chapler wc'll in.:ud. re.ipcs for a

big, full-bodied bccr - n hopptl
Northwcst-stylc IPA - ed a
soncwhot (xjsper, driar bed - a

rlassn Ametcan Pilsncr (or O\P).
tsee page 40 for drc re(:ipes.) Ir
rho C P .ooipe, Ne ll lrarn anoth
cr bcncfil ol all-glain browing
thc ability to brcs usj|g starchy

h rhe k)ng run. brclving all,
grain bcors is morc (xmmn:al.
When you buy mbll extra.., you

'rre 
payttg n')t only for thc maltcd

barle!, bul rha cxpensc of mashing
the grains, separatirg tIc wort
tiom l.hr: husks, and con.lonsiDg
the wort lnto cxtracl, So, malted
barlcl graiN c0st ahour half as

l|ruch as an 0quiralenl amout of
nall ext act. Of cou.sc. thc slarG
up cost I0r browing rn rll-grain
borr can be subsiantial Al a min-
itrud,, Iot need a mash-lnutc.lur

]\ hunnibfcwer (r,nlemplating
s$,ilitiing to all'grain brcwing mar
b. inumidatcd bI the trnrrnl .f
irtoroat'trr 0ul rhPrF. llomc-
brewing books and onlim honro
brewinglbfums arc filhd wiLh lalk
ol approprial{} mash d'irkn(sses,
stcppcd lcnrp{lratu.e regimos. pll
nnd mash cfiiciencics. Those are
allimpor|alll theoreli'ral ir)nsider-
otions- llowrvcr, in most cnscs a

pradi.al br$rcr can brcw wirhout
worryinS lbuul allthesc variables.
 nd kecp in trrind rhat, ahhough
lh.re hrr man! larictics of
sLcpped-temp0raturc nraslres-
nany commcrcial br$lers aDd

homcbrcwo s use asingl.-intusion
ntash fi,r their beers. lior vour tirst

Il0ttrtrP.:s (i lr BtrL\ Yout (x\\



all-grain bccr you sho'nd bo lbarlcss

-jxstjunp .isht in. Remember, you rc
soaklng grain in hoi watcr, not por-

foflDin'{ brdu surgcry.

Hoating th6 wster
Although so'ne of the latcr stcps

nxry be nrdtr!idaling to a firsl-tirne 311-

$dn brcwcr. an all-grain brcw day

slurts with a simple task hculirrg
w81cr Whcn mdshing, you n.cd & ltrSc
vol mo of hot waacr to mash tho
grairs.  bou! an hour lalcr. you will
necd rnolhef large volume otwrler tr,.
rinslng thc grains. or spargins. In all.
you will ucod trbout 10 ganors (38 L) of
water L0 brew 5 gallons (1(, l.l olbcer

lfyou bagrn heating allyour wal.r
first. you can clcan and sct up your
brewing cquipment while it hcats.
llaving a rcsorvc gallon or two ol cold

or rooll|-tcmperalure walcr will courc
in huDdy 0r brewing day. l.ikcwise,
hAving & re66rv€ gallon or iwo of boil-
ing. or noar boiling, watcr will also

llcailng allthewatc. nccdcd lbr an

all8roitr boich can lilerally tako hours
on ! kitdren sk've, esper:ially 3n eler!
trlr sl()ve. Most all-$ain b

rually swirch to a propanc cookcr 10

hest thcif tlster and boil thc worl.
'Ihesa irrokors rvill $eatly de.reasc fin
amounl of timc il lates to hcal watcr
lnd will gile you the pow lo bring
yorr frllwori io a nice..olling boll.

Ma8hlng In
'lb beSin tbe mash, o. to mash ln.

you combinc your $ains with lhc hot

watcr (cdlod slrike waler). If your
grains are rdugbly al "rrnm lompern-
tulc, you will want your stikc waicr
lo bc roughly 1l 'F {5'Cl hoLtcr llrrl
lour rrrgcl mash temperahrre. Yoll
willnood lrom LtL2.0 quarts (-1-2 L)

oL strikc walcr pcr 1.0 lb. 10.45 k,{) of
gBins, with l.25lbs/gallon ().ls kg4.)
being a common ratio.

To bogh thf nsh (or msh nr),
placo lho crushed grains in your mosh-
l{uler tun. $ith a large measuring nrp
or a becr pitchor, add your strikc wolcr'
1o tho groins I fcw quarts (iit{rrs) ot o
l.i o. Slir Lhe rash earh lin'c yrtrr add

walrtr 1(' break up any clumps ofgrain.
'lh.so clumps can lbm a ball fiat scals

liquid owsy tror rhcir d.y co.c. Huving

dried clmps in your Drash will loqcr
the amounl ot fcrmcnlsbles you

oxtracl from thc grain. lt may also add

As you ladle wnler onto thc erains,
work quickly. is you arc working, hcat
is escapnrg fro yuul nush inlo the

e virormenl. Y)u don l necd lo rush,
bur work at a stcady pacc. onco th€ro
is emugh walcr in rlc nrilsh tu to

ba.ely cover the grAins. take the msh
tomporaturo - it should be dose to to
you lffget lcmpcra{uro. If thc lemPer-
sture is muoh high$r, slir in rtrnlwsler
Itom your rcscrvc uDtil you hil 1he

right tempersl.ur:. lf lh(j tctnpcratue
is roo low, stir in sonr nrlb. boili g
warer llhcn you stir in this water.
Dake sue to stir rhr! rru..ih drough lhal
the temperalure is even th.oughoulthe
mash. Once you'vo addcd the n vol-
me of s{ikc waler. Dtrd }r,ur nash is at
thc (orrerl lolnparaluro, yotr fe rcsdy
to let thc Srains mash.

Wher m.shn,{ iu, you u.lso hsvc
the oplion ol adding your strike wat€r
10 you mash-laurcr lun lirst rhcn stir
rhg h the gran$. If you du dris, lry lo
slir lhe grains as qun:kly as possible

inlo rhc watcr. A. belbrc, thore s m
nccd to r6h, bul work &s qurckly as is

fcasible. 0 :e you ve added all you.

$ain to thc slrikc watcr, chock the
rcmpcrarurc. A4jusr willl hol or cold

I'or yorlr lirsl all'glain brew ses

siotr, do nol swetrt thc drtoils tix, much.

If your mash lemperanre is or by a

.ouple degrccs. dontworry  s long G
you arc wnhh 148 162 "F 16+ 72 "C),
you'tl be mal<nrg wtrl. lakr good nolcs
on how much watcr you addcd. how
hol il was md wlor !o r mash tcm-
pcrslurc onded rp d rnd you will be

able to lwcak yolrr prcccdnrcs ncxt

The mash
At this poirx. scol lour nrsh lu. If

you are mashing in s nodificd picnn:

.ooler. shul rh( lid. lfyou are msshing
in a brow'polor nodilicd brcwpot, put
or lhc corer and ittsulotr) wilh lowels
or o malh-jackot. l,er this nash sit tbr
an hour If your mash 1un is insulated
woll orough. the tcmpcraturc should
stay rouglily coDststrt. ll nray drop a
few degrees, brl lhafs nothing to

Most homebr€w€rs use one ol two
anangemenls tor mashing graans and
dBining lhe wort. One sel-up involves
modifyang a picDic coole. lo hold a
framework of copper pipes on ils bot-
tom (see diagram above). The coppsr
pip€s ar6 cul with slors rhal allowwort
to flow through but are too narrow for
the gEin. The pipes channel worl out-
sid€ lh€ cooler A valve allows th€
hom€br6wd to control the now ot wort
oul of ihe cooler when draining the
wort. Picnac coolers are well insulat€d
and cao hold the mash at a st€ady
temperature ior the entire duration ol

Th€ socond common typs of mash
run ls a aE6 brcw pot with a "false
boitom" lnserted. The false bottom sits
an lnch or so abov€ th€ k€ttles lloor
and is p€rlorat€d, so the grain stays
b€hind but rhe wort can flow through.
A velve below the ralse bonom is us€d
to drain wort once lhe mash is com-
pl€t€. An advantage of this typs of
mash cooler is that it can be directly
hested. The diagram b€low shows a
plcnic cool mash tun wilh a lalse
botiom, but a brewpot mash lun would

MANY WAYS TO
MASH YOUR MALT



Invort€d IPA (lndia Pale Ae)
15 gallona/i9 L, all-grain)
oG = 1.069 FG = 1.016
IBU = e9 SBM =t2 ABV = 6.9%

Ingr€dlents
11 lbs. 14 oz. (5.4 kg) 2-mw pala malt
2.0lbs. (0.91 kg) Munich malt (10'L)
0.66 lbs. (0.30 ks) crystal mall (30 "L)
16 AAU Magnum hops (60 mim)

(1 oz./28 g ol 1 6% alpha acids)
4 AAU Amaillo hops (30 mins)

(0.5 oz./14 g oi 8% alpha acids)
0.66 oz. (19 g)Amarillo hops (1s mins)
Wy€ast 1 028 (London Ale) or White

L3bs WLP01 3 (Londd Aie) y€ast

St pbyst p
Mash crushed qrains at 1 58 'F

(70 'C) wilh 4.5 gal (1 7 L) of water. Boil
tor 90 ftinut€s. Fermsnt ar 70 "F (21 'C).

Night CAP
(Clagalc Am€rican Pilsner)
(5 gallons/io l- all€rainl
OG:1.053 FG = 1.011
IBU = 3{t SRit=6 ABV=5.4%

Ingr€dlonii
5.0 lbs. (2.3 kg)6-row pale msll
4.0lbs. (1.8 kg)z-row pale ma[
0.33lbs. (0.15 ks) caraPils mall (6'L)
2.0 lbs. (0-91 ks) rlak€d maizs
7 pAU Northsrn Brewer hops (60 mins)

{1 .O oz./28 g of 7% alpha acids)
1 .65 AAU Clusi€r hops (30 mins)

(0.33 oz./9 g of 5% alpha acids)
n/yeast 2007 (Pilsen t-aget or White

Labs WLP840 (American Lag64 y6asl

Slop by Stop
l',lash crushed grains at 148 "F

(64 'C) with 3.5 sal (13 L) ol wat€r. Boil
lor 90 minut6s. Ferment at 52 "F (11 "C).

worry about. Whilc rhc giains arc
m{shing, hcat u couple gallons (-8 l)
ofsater to ihe hoillng poinl Wh'llusl)
this latcr in o stcp oollcd tho mash oul.

A ln orxiurs in the ndsh. llol water
soak! into tho ccntcr ofrhc grains aDd
dissohcs the slorch. Starch is d lrgc
moler:ule found i greal abundani:c in
the barley kernels. Starch molecules
are chahs of simplcr suga.s. Thc
slarcb is fut up by tsn/ymes, cslled
amylasos, prosont in thc grain- The
starch Inoleoulos urc thus graduJly
redutcd l(, snxrller susar nx,le(ules,

Notc thu! tho onzlmcs from your
grain may 3lso dcgradc slar(hes from
adjun.Ls - su.h as cor. and ricc -
addcd to tho tnash as ltcll as thcir own
slarr es. WIetr adding starc}!
acljuncts. koep tho amounts undor 30%
of thc grain bill or your grain may Doi
be able tr) srptty en('ugh enzymcs |{'
degrade all th6 starch in the nash

Although a lot is gobg on in the
mdsh, the brewer doesn l need !' do
anlxhing. Ifyou d likc. you ca. srir tho
n6h occasionouy. You mar" iDcrcase
lhc clfi(ienry oltnd-qh by doi gthis,bul
you will also loso heat olcry rimc yoo
open lhc mlr9h tun. It you do opcn ir,
you llrill likrty eed to slir ir boili r{
walcr |o boosl thn tomp.raturc back to
your largel. Ifloujusl lcl rc mash sit
fi)r an hour, tou (rm bc clcaninS brer!-
ing equipnont l|scd in later srages. ln
a y cnsc. you will nccd 1o hear rhc
wahr used t0 rinse the grains - d!fl
spargo waao - lowards thc chd oftho

The mogh-out
Allcr an lrour ol mashing, open

your nrash lun and l&kc the nash lerrr-
peratu.c. Thon, rftisc thc tcmpcrarur.
of rlrc nsh 10 168' F 176 'c). ]b do
ftis, slir h boilirE wal* a tew (:ups Bt
a rimo. lhko rho kmperature each

limc. oncc you rouoh 16E" F (76 'C).
sr:altho mdsh Lun again a'rd \!aal tor 15
minulcs. lloosilng trhc tcmpcrature to
168 'F(76 'C) will nakc thc sxgdry
won loss vis()us ond easier l.o droirr
from the Srain bed. Y,,r (a skip this
stcp ifyou'd li!c. Due to lnnihtions ot'

their cquipDctrl.. nury brewpubs do.
But. it Bn i r:rcssc thc rmomt of fcr-

mcntablcs lou cxrract fronr your
,{r!ins. ll will also sl0p t}e enzymatic

Recirculating
oncc the grains havc bccn mashcd,

your woi need5 10 b. seporotcd liom
llc $pcnt graiis. Y)u. trhsl lauter tun
lr'ill hale eithcr a l?tls. bo(ton or a
nlonilold, dcpcnding on tlrc typc you
fhoose. Opening the valve to your
mash-hutE tu wilt auow the wort to
droi , leuvitrg thc gruirs bchind.
lli'wcvcf, fte first bit ol worl lox (x)l-

leot will be vc.y cloudy and havc a lot
ol solids dissolvcd in il. To olorily the
wor1, brewers ru:ir(ulalc tlei. wor1,
lefllng the grain bcd act as a rer

To bcgin .ecircuhtion. opcn the
valvc rtrr your laure. tun. Orr:c you

open lhc valvo, cloudy wo should
sturl llowing. Collccl ll s wort ir) a
lrrgc nreasurjng ia'p or beff pit(her
Onoe the contain.r is ltll, pour rhis
wort oD top of thc grail) bcd. ,\s you
(x linue recirculaliDg, you will nolice
the wort.lcaring. l:or a 5-gallon (19 l.)
botcl ot beer. lbout 20 mhutcs of
rer:inarlrting lhe worr is usutrlly sum-

While rccirculating a s-gallon
(19 L) bakrl, you \4!nr the worr. 10

drrln from thc grai. b€d al r rale ol
abou.2 3 qts. (-2 3 L) cvcry tivc min-
utr)s. At this rale, a stundord bcer
pil.' her should fill in abdut :l-5 min-
uros. To coDuol rhc ratc lhat thc wort
drd'ns. lou may nced r', trdjust the
valve on your mash run frcquentl!:
(Don1 worr! if you'rc draining the
nrush a hllc fdstcr or slowor hcrc.
espo(riAlly il its youf lirsl all"grrin
batch.) At th€ end ol twcnty minures,
rou will hale re(iroulolod lhii {'rtbc
volume (or nearly so) of wort in the
graiD bcd. Thc wort should noa be
rruri dea.e. and ceruridy freo from
large husk pieces o. olher h.ge gritn

The run-off
Once the re.irculfltion p4rkd is

ovcr'. continuc drarning thc worl lrom
the grain bed- How,lvor, thi! wort
shonld go now to the brew kottlc. You

can begin hearing thc wo.t As yotr crl-
lcct il. bul dont bring it to a boil

p ,"r-*"*,,,,u" o*," 
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During thc run-ofl period, you should

be draining Iofl al aboul 2 !Fs. (-2 L)
per five minules or slighll! less. The

run or poiod will bc relatilely sho.t;
iL ends when lhe liquid level in thc
lauter run falls to the lerel oflhe grair
bcd. Oncc 1bc Srajn bed is abouL t(, bc

exposcd, it's tjme to stdx sparging. so

bo sure your sparge water is rcrdl.

The sparge
I)uring spu.girg, you continuc run-

ning ol1 clcar lvon at the *ne ratc as

in lhc run oli: Howcrcr. you add hot

waler 1r,1he rop ofrhc grain bed at thc
same raie as wort is being drdj ed ,,n
As a rcsull, as you colcci .hc rcmain'
der oty,Dr wo l.hcrc will slways bc a

little warer on toF of lhc g.ain bed.

Thcre arc a couplc direrent says
10 add spdgc waler You can ladlc a
quart (literj or two of walcr on li,p of
thc $ain bcd sben rhe level gers li)w
AlrcrDrtel!. most homebrc! storcs soll

sparge amrs 10 deliler rhe warcr ar a
stcady ratc. Sparge ams a.e like 1i111{,

lawn spdrklers for lour mash. IIot
rvahr drains hon a (mlaher (ollcn
th. hotr.breeer's bofling bu(kel)
tbough nion or plaslic nrbing ro the
sprirklel Thc rare of ware. can be

adjusred either by opening or ckrsing

the valve on thc boatling bD.kei or b,Y

pa iallr' ilamping the lylon tubing
leading ro rhe sprioklei

Ilo{eler you deliver it, lhe sparge

wnlcr should be hcatcd 10 170'F
(77'Cl - or a bil hiSber ityou skipped
the nash our 'lbe heal trom the

sparSe waler shoxld kccp tho tcmp0r-
{turc 0l the grah bcd jusl undcr
170'q| (77 qC). At this rcmpe.alure.lhe
tt ck, sugary wort wil ilow lrooly
through t}e grain bed.

lftbe gaain bed cooled bslantidl-
ly, you flox ofwort (ould slow down.

On rhc olher hand. al tcmpcraturcs
higher il'an 170' F (77 'C), Ldnnins

could bc lcached our ofthe gaains. so,

uroid overheaiing you sparge ivatct:
tThis is anolher derail not ro stress
olcrly mucl aboul on yodr firsl b.€$-

RcDelr])cr to kcep chocking rhc
rarc a1which lhe $orr is drlning. lbu
should be colledi.8 wo( ar a .aG of
about 2 qls (-2 l.) every 5 minutes.

|asrpf rurn,fls rn l(ts !flicicnt. and
you rnn rbp risk ofrxlllapsing lho Srnio
bed. slowi'rg or stopping thc lltrv of
wort. Sli'wer ftrn{)ff rdtcs g'v. bcncr
yiolds. bur tek. longer At Lhe rtrte
givcn obovc. you should bc ablc to (ol-

lc,1 y,rur witrt ir 60-90 inutcs
(depending on ihe sizc i)l lour ,{rtrnr
bill) and gct a good yicld ol lhrmenta'
bles lionr thp In$h. [! tou conlinuc
.ollc.ling wort, the valve nxLy be(xrnnr
progrcssivclyblockcd with sm{ll parti-
,les ftotll 1l)o rreslL. lf lbc ratc ofwort
draindgc dn'ps lu) l)w, or sLops ullo-
gcthcr. opd thc valv. all the way li,r.r
lew s,urds unlil tho llow rcsuncs
l h€n slowly ilose lhe lalve t(' Lh{' prop-

It con bo dim,jul! 10 gct tho wort 10

drair al s (lrnsLsnl rsLe. You will prolr-
ably noorl to liddlo wlth the va|!e qui(e

u fcw llncs. A! long as your rl|rc js in
the righr ballpark. you ll b{: Iine. Ifrou
finisb .oll..ting your wor( in less lhan
45 miruics. Jou rc gonc 1oo thst. lf it
lskes over 2 hoxrs, rou rc goiDg too

A sparge arm, resting above youf mash
aoler lun can dehver a steady ran ol hot
sparge waier down o. your grain bed.

slow Kcep mltcclhg !!orl u til thc
spe.ilic 8ra!i.r_ of fie runoirgs dfl,fs
bclorv 1.010.]\t this point. lhcrc is still
a small uuourt ot sugar lba1 .ould bc
rinsed hod rhts 

'jraiis. 
bul tou d dlso

lrxlract a lot or rannins at lbe same

Want to understand your
brewing better?

|三 =
|    ヽ`~     '

Check the most recommended book for both beginning and
alike. whether vou want short,clear in5tructions for

your fi or the details for how and why on yout liftieth, Hovt/ To

θた″w‖ 1 you to a better beet

And to yoor brewing calculations easiet the Home Brewing Recipe

calcu quickly determlne$e reclpe gravlty from different malts
and It can also calculate lBUsfrom different hoo additions,for
any batch sFot5-12 gallons. l(s like having a <omputer in your pocket.

-",.,r,,,, ^,r ""r"""..",,r" E



tiinc. (Yo'r rrrighl nlso half 1o boil i'our
worl l('ng.r r. r.drco its volunc.l

Oncc I0u !c sl0pped (r,llerling
wofl, tr4iusl lhc lolutrr' ofvour sor1lo
ar,)rnd r) gallons {23 I-l by rddilg
wrtcr. il nelrssurt. \\'ilh fl,lliog boil,
you should bf rble tr) boil olT a gallon
(11.8 | )ofliqL'id in an hour ud hit lour
targ.l voluuo ot t gau(rr\ llr) lJ. If Iou
Itale nnfe $orl collc(xed than six gaf
l,'ns. lou ma! havc to boil ]our worr
loDgcr lhar 60 nriDolps. LikpNisp.
sonte rc.ipos .all lbr 90,minutc (or
longorl boils: iu this case tou \!ill necd
arcund 6.5 gallons (25 l.) or n'ore ol

Boiling, oooling and termenting
vtr' will finish brewiDg lhis bccr as

yon would nny olhcf bc.r made widr I
iull-wofl buil. You will loilrnd (rrn 1Ie
cnlire worl. lhf 

'x!)lcd 
$ort will bc

silhonnd 10 youf iorm.Dt.r. acraled

Y0! hay Aor a larger hot brcak
liom an all-grain !v.rl rhan Imm an

cxlract wo(. \'crt soon oflef lhe h'il
tunrnrcnfcs, yol willsee lirllc iighl-col-
orcd Uakcs in youl wor'l. ll)is is thc hot
brcak. Brcuk r .rL(xirl will setrl,) lo Lhe

bouon ol r.h. kslllA whil. thc bcm is
cooling. ll alL gocs wcll - ald wirh a
good r'ollitrg boil, il likcly will -there
willbe 5 galli'ns {19 l.)olcloar eort sit
ling atop a l'cw quarts .rl brcak natcr-
ial. This clear wort will Le sipLtrred ti)
rhe lernrentfr, learing h.hind as much
olthc brcak matcrial as lcasible. Ir an
c\tract $or1. thc h,'t bre{k mry hale
rlrcadl bern lpft behind ih fi. proccss
ol making an cxlrafi (althougb procc-

durcs Ibf nrakirg !\1r!,1!afr-1.

ls that it?
Il you!c tltuuglt trh'ln rll'grair

lr$liDg befltrc, yor mtrI halc read a
lor, aboul wAlnr.honistrv aDd pH.
'l hesc ihctors afr of grrat Lhcrneliral
iltcrcst trnd rrrn rrllrisel! eficct your
b'$r il lhey ar. our .lwhrck. Hoqo!ff.
on thc pra(ical sid.. )ou lvill lil(ty lle
ablc to brcs grxd bepr $ithtrrr ivorr!-

ing abonl thom Coltoirlf. ho rcbrcw'
cs considc.irs rll-srein brewing
sllruld n,n h, s(irrod oll by rh0 soomirg
comllexily ol thcsc issufs. Mosl brew-
ffs who put off lhe swil(lr lo all-grain
brewinf lalor lam.nl thar thoy wishad
lhey hadnt waitld so lorg. If fou'rc
i'ncrcstcd, .iust .iu n' ! riAhl inl

SuMMARY

. lt takes a lot of wat€r to b€w an

all-grain beor, so start heating it

. Whe. mashing in, slr water into

. Rec rcu ate tor 20 minut€s.

. Rln ofl wort trcm gra n b6d,

beq n sparging tust beiore grain

r Dont sw€al lhe detaib lh€ irsr

Gadget Challenged?
Before you pull your hair out @nsider an

affordable slution frcm Zvmico.

Weld‐ B‐Gone'M

Add a draln valve to anγ

brewpot in minutes

w thout welding

Bazooka Screen'“

1・ d anete,12・ ength
Perfm fOr you「 boller

or mash tun

Prcducts designed for homebEreB by homebrileB,
Avallable at a homebr€w retailer nearyou.

check out all ofour produ€ts online

at httpf/www4mico.con

ZIMF′刊

$u,T fiat wods-

Deater hquldes wekone. tux an infonaion rcguen
to 562-377-0290, or enail sales@zwico.con

anterlcaig
″οわわり
'●
14`

\!c carry the freshest rngredients and e
complete Iinc ofe<1urpln.!rt lof all ot yo,n

homebrew aod l'iaemakrng nccds.

Toll Fr.. (8?7) s?&0400
1::0 St.lc Routc 43

K.nr, ()h,o.14?40
Slor( Houii Mon-S.r 10-7

Conv.nr,ln y o..k,rn rht rhr.rr.ron
otr 76{d \ R 43,n r..nt (En| #3r)

■ Btt m・、価・ Br、 Y颯●0ヽ



Thls begnrneas gudc 6ys oll lhe
basics of homebrewrng lf you re inier
ested, however ihere is a weath ol
olher r.ionnaton out lhere about
homebrewng Fere are some home-

brew n9 art.es lhal have app€ared n

Brew Yorr Own io f!nher yolr brewing

Eiract Brewing
Coby Extract Brew On Folr Extact
I,lelhods Go Head io Head.' Ociober
2OQ1 Brew You. Own

Patrier "Eleryth ng Aboll Water for
Extract Brew nq, JLr y August 2004

La.g Kick LJp Your Kl. Liarch April
2001 Brev/ Yaur Own

Co by The Texas Two Step Melhod '

A.iohet 20A3 B.ew You. Own

Bader Boilthe Hops, Notthe Extract,"
A.bbet 2OO2 Brew Your Awn

M llon Steeprog vs. Panial l,4ash nq.

Novcmber 2003 arew You Ow.

He.ry "Bcer rhe Pa.tal Mash Way'
Q.rabet 2AO2 Brew Yaur Awh

Conn 'Cheap and Easy baich
Sparging January-Febrlary 2004

Co by Laulenng. \'lay J!fe 2003

Coiby Innison flashirig." March,April
2403 Bre\| Yau Awn

K!ch 'Fead.g the Mat Specs,'
De.cnbet 20A2 B.ew Yau Qwn

Holle Pracl ca Approaches to
Conlrollng B lterness rn Fomebrews '

September 2004 E.ew Yolr Ow,

2AA3 Brew Yaut Own

Yeasi and Fermentaiion
Wh te Yeasl Stra ns. l,larch-Apr
2oA4 Brew You O\9n

Colby Yeasl Cou.tirlg." December
2OA3 Brew Yaur Own

coby Fnlnq FG' ocrobe. 2003

Mr rron 'Beauly and the Yeast.'
A.:bbet 2AA3 Aew Yaut Aw.

Advanced Educalion
Mi er 'See Yo! at Brew Schoo,'
Ocrabet 2AO3 Brew Yaut Aw,

Boiling and Cooling
Colby 'Hol Woril J! y Algust ?003

Colby 'Stear the Feat, December
2OO2 Brew Yout Own

M on Keg Your B€er " |\4arch-April
2003 Brew Yaur Awh

Co by 'Under Pressure (Counlef
Prcssure Botllingl." November 2002

Cleaning and Sanitation
Bader "Beer [/ nus Bactera," January-
Feb ary 20a3 B.ew fou. Own

Nache "Fx fof Brewlng Probems'
Seplembet 2Ao2 Brcw YaDr awn

Corby 'Aitack or the Hop Clones.
septenbet 2004 3rc|9 Yaur own

'Foo prooi Extract Fec pes Oolober
2AA3 Brcw foD. Own

F sher a.d F slrc. Lawnmow6r
Beers. Juy-Alqust 20A3 Brew Yaul
Awn

Colby "Monster l-lolrday Beers '

De.enhet 2OA2 B.ew Your Own

. God-slamDed rogo on rrofl and sp'ne

. Opens ial for e.sy lse

. Lcather ara ned n roya b uc

. Eaclr bnrle. ho ds l0 rssu.s

802-362-3981
byo-com/binders/index.html

GET YOUR

BINDERS

M lon Dry Hoppno Se

8s,:h Y.niR o$1 Bcsinn.rrcrjdo lg



ginner's guide
EADER SERViCE

pg.

America's Hobby Hou3e . . 42
1 -877-578,6400
www.americashobbyhouse.com
wwwnomeDl6wcompany.con
matt€americashobbyhorjs€.com

AIIStin Homebrew Supply _31
1-300-390-BREVV 127301

tVtVW auSt nhomebrew com
austnhomebЮ wOsbcg oba net

Boer and unnO Hobby      25
1‐ 300-523‐5423

-bee「 w ne com
shop@boor vvine com

p9

Grape and Cranary  …  … … 9
1-800-695-9870

‐ w grapeandgranavcom
infoOgrapeandgranary coiη

Great Fementations ofindian3 30
1‐888‐463-2739
www greatfer entatons com

anla@greatfementations oom

Home Breww (MO)…  … … 14
1‐ 300-321‐2739(BR□ の́
wwMたhomebreWory Cllm

breweryOい omebrewery com

Homebrew Heaven   … ……  15
1‐800-350‐2739
、Ⅵvw homebro″ heaven com
bravheavenOaol com

Homebrow Prcl Shoppe,Inc _ 30
1-866-BYO― BREW
www bio″ oat com
ohaHie@brewcal com

Logic,ino                  15
262-412‐2985

-w ecolog ccloansers cOm
inloOecolo9iccleanses com

Mldwest Homebrewing
and ttne na“ ng supplo3 … 23
1‐ 388-449‐2739
www midwestsuppies com
infoOmidwestsupplies cOm

Nol僣 n Brewer・ Ltd …… …  11
1‐800‐681‐2739
www northernbreweicom
infoOnonhornbrewercom

No"hwoetem Extract Co…  … 24

-nWoXtract cllm

p9.

Paincb Malt/John Bull . . . .. .. .3
01 1 -44't -636614730

sal€s@diamah.co.uk

Parly Plg / Quoin Indu3trial ....23
303-279-4731

into@partypig.com

PrcMaah . . . . . . . . . . . . . . . . . . . 31

805-252-3816

$les@promash.com

SABCO IndBtd€s, Inc. ........25
419-531-5347

sabco@kegs.com

Strang€ Brow B€€r &
Win€making gupplie3 .........rK|
1 SAS.BREWING
wwwHome-brew.com
dash@hom€-brow.com

Whit6 Labs Pur€
Y6ast & F€rm€ntatlon . . . . . , . . , 9
1 -888-5-YEAST-5
www.whit€labs.oom
lnfo@whit€iabs,com

Wy6a3t Laboretorier.,.........2
541354- t335
wwwwy€astlab.com
breweBchoice@wyeastlab,com

Zymico. - -..............,... 42
Fax 542-377 -O29O

sales@zymico,com

Booら Beer a More BOor _C● た

“1-800‐ 523‐4056
‐ w morebeercom
sdes●moЮbeercom

OoverageFactory● Om         24
1-300-710,939
MantBttera98Factory com
salogOBeverageFactory com

BYO Back i38ue8 …   … 36‐ 37
802-362-3981
www byo com/backissues4ndex html
baCklSSuesObyO com

Coun●v Wlno8 ……… ……… 43
1‐866-880‐7404
WWW COunt■Vines∞m
infoOcountryw nes com

Cr03by&Bak●r Ltd ………… 14
508-636う 164
WWW CЮ Sby_bakercom
in●Ocrosb"bakercom

Defenestratlve Pub‖shing C0  41
626‐374-1875
www hOMObreLcom
iOhnOhO″ iObrew com

■ BeJnn。もGude BIN ttR嚇


