


Made from naturally grown, GM free English malted barley, Muntons malt exrract
doe5n't come any better or purer. And it's that purity which translates to trouDte-
free brewing and flavoursome beer with character.

Inferior malts often include lower grade barley extract or, worse still, barley or
maize syrup. When you brew with Muntons 100% pure premium malt extract, you
can be confident you are brewing with the world's finest.

Don't let your retailer sell you anything less. Insist on the extract that guarantees =^lresults. Beware of cheap limitations. Insist on Muntons. ll
Muntons pLc
VVORLD CLASS MALT

Monton,cedar,「 Иa tings
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Depargylefis Features

NOVEMttEn 2ooA

Mail
A wayward answer ftom Mr
Wizard and a nag flyirg fracas.
Pl0a: a sour slEwb€rry bed

Homebrew Nation
Th€ Jamss Riv€r Homeb€wers,
an arachnid inspiEtion and a
homebrew racecar Plus: the
Replicator clones Butte Cr€ek's

Tlps trom lhe Pros
You've probably used their yeast,
so lel the brewmaster lrcm Sieffa
N€vada tell you how th€y harvesl
and r€use lheir strain. Plus:
yeasl and cylindro conicals

Help Me, Mr. wizardl
Something is bugging a reader . . .

something crawling in his mal1.
PIu3: OIIS and scorched slainless

Style Profile
Let the college girls go wild: we'r€
going mild. Learn the oigins ot
this wofting manb BnGh ale and
how to brew ii at home.

Techniques
Br€wing is hard work - e why
don't you rest more onsn? Let us
tak€ you st€p by siep thmugh th€
process ot step mashing.

Homebrew Science
ls it g€tting hot in herc, or isjust
m€? The theory and practico or
lemperature measurement.

Proiects
An easy-to-mak€ device tor
d€rning your carboy.

Last call
Dinking on the job -the ins and
ouis of working on a tewery's

a

26 Steeping vs. Partial Mashing by Don Mition
Some grains can b6 steeped. Others need lo be mashed. Do you know ihe
difl6rence? You will atter readrng this grain guide for extracl brewers.

32 Brewing On Autopilot by Manon Lans
PID controlle|s ars a popular way to add automaled control lo RIMS ol
HERI\,IS brcweies. Discoverihe art and science oi controllino PID conirollels.

38 Move lll ov rnon canneu
Trfed ot lugging waler and wort arcund you. home brewery? We lhen move
t wiih a pump instead. You r be pnmed arrer readrng our intro lo pumps.

46 Refractometers by catin Kaninskt
Tak€ your br€wing lighl years ahead. In our guide to refractomelets, w€'ll
show you how to measure your won's gravity based on how il b6nds lrghl.

Pfus Dream Homebrew Systems by pautMahzo

lf you've got a good one, you want 10 show it ofi. . . right? wer, thals what
lolr hom6b€w6rs do in our homebrew system roundup. Check oul their
homesrown homeb€wins systems on pages 30, 36, 44 and 50.
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ConTripyTors

srniling? Because
Thom Cann€ll -
author of EYO3

csrlified iudgs. "lt look months ol eftorl,
both drinking g|€al b€€r and lsamlng lhe
history of b€wlng aod brawhous€s
wond wid€. I'm really proud 1o heve

In daily life Cannell is an automollvs
wdter whos6 slofi€s have appeared in vir-
tually every malor U.S. a'nomolivo 6nthu-
siasi publicaiion. Cannell began homs
brcwing at the prodding ol best trlend
Mike Allen, tusistani Automotiv€ Editor
of Popular M6chanics.

Colin Kamircki

in th6 brswing

Napa, Calilomh.

Joel Brewpub in June of lhis y6ar gftsr

wo*ing four years as lhe assisliani brcw-
6r. He is rosponsibl€ for brewing 75O bar-
rels a year on a 7-barel sysi€rn. H€ is

also a product designer for Beor, 86€r
and [,,|orc B€er. His products includ€ the
P€ltier cooled conlcal ferm6nl6l3, th€

a cajun,

Rouge- Madon gEduated lrom LSU and
is a degreed electrical engin66r H6

sp€cializes in both power slstems and
instrumentatlon snd conlrol of ch€micsl
prccesses. Ho holds som6 patents
and has published several t€chnlcal
papers r€garding the control of

Maion staned br€wing in 1990 with
his neighbor. At the time they br6w6d

"Miko k€pl hounding m€, and aston-
ishing ms with the gr€at b€€fs he was
making. So I started lulking on the
Compus€rvs Win€ and Beff Forum and

accumulating knowledgo. Th6n I brcw€d
wnh Jay and Francie Todd, fi€nds in

tdsing, Michigan, and discovercd that it
wasn't much more dimcd than whipping
up a good baFb q sauce.' H6 swiiched
to all-grain brcwing a lew months befor€
writing th€ "Bulld a N4ash Tun lor $50"
project thal appeared In Sgptamber
1909, aYO. Thom - a nember of ihe
Bed Ledg€s Home Brcw Club in Grand
Ledge, Michigan - is all pump€d 

'rpabod nis hiest featurc article on . .

pumps. ll siads on psgs 38. And, in the

"Projects" depadmenl on pags 61, he

builds a dsvice for drying c€rboys.

grain mills and the new three-barrel

Co in has had a varied oare€r woaing
as an asssmbly language programmer,

wedding cake baker, mororcycle
mechanic, luthier (making guilals and
doing r€pai|s on string instrum€nts), the-
ahical lightlng designer, tooling d€signer
for an glect c violin manutaciurgr, prcd-
uct d€sign€r for bolh lutherie 6nd brewing

Drawing on his div6rc6 Inlsrssts,
Colin shows us where brewing and the
spe€d of light converue in his arlicle (on

page 46) on how 1o u66 a Brix f€fractomer
io measure specific gravity.

watl| mall extsct, hn he switched to alF
gEin around 1993- As you csn see in the
picture, h€ has a hom€mads HERrv,lS n9
and brews 1o-gallon balch€E almost
€v€ry oth€r weekeod. He's won ssveral

local lilst-placd awards lor his stout and
IPA in the annual Redstick Browmast€rs
sprinq BEw-Ofi.

H€ and hls wife hav€ trevel€d and
drank beer ln England, B€lgium,
Germany, Ausiria and Finland.

In his arlhl€ on page 32, he tak€s
hornob€w€rs on a ioumoy to und€r
standing how PID cont|oll6ls woA and
how to iuns them on your own RIMS or
HERMS hom€ brcw€ry

:,,|'711‖ 叫74:

Enr..t etllcl.[ct: 65oi;

lie. 1 pound ol 2-tow nall. which

has a polential altad value d | 437 tn

1ne gallon alwaler, wauld yield awan
ol144)

hlract ralla3lor rall rxtrect:
iquid mallefiacl (L1t4E)- 1 037

dried mall exlracl(0[,lt)- ].045

Potaitial rnract lor gnins:
2 rowbase nra ls = 1037

wheal ma t = 1 037

6-row base malh - L035

l\,1!ntch fialt = 1.035

Vienna nrall = 1 035

cryslal mails = 1.033 1035

chocolate malls = 1034

dark roasled 9rains - 1.024 1.026

lLaked ma ze and rice - 1 037'1.038

Iof6:
W€ calculale lBUs based on 25",6 hop

ulilizalion lor a one ho|rl boilalspecilic

0ravilies less Ihan 1.050

! "-".0* 
r*. ,** "**,,"



Wayward Wizardly Warblings
Vr: Wizard ustralll Pro\idcs ac.u_

rsLc and dciailcd rnsrvcrs, bul I

Icel hc nrrl h!\ts blo{n lt
whcD il rxtrnc lo his nnswcr

in thc Oclobcr 200:l
issuo reghfding sam
wenger's lbming
prnblcm. Sanfs

It's lhe Yeast We Could Do
I hale h.cn cnjorirrg B)1/ for over

a year Dow. You {lt!t}s hrve timoly
articlcs that snswer nr! qucstions as I
try h) brew hcrc on l)iego Cu(ir. I

r:annor tcll hoN liabli. lhP yeasl I
rcccivo is trnd I wantod to mako a
srarrPr lo rcti!. lhc yc&st. l)(,n
Million s arliclc 'B,rauLy snd thc Ycast"
(Seplo iber 200:lJ *as lcrj inrbrtrra'

tilc r||d answerod ny queslion otr Lhe

app.oximalc spccific gf{vily for mak'

Duri.t Dc.lt!
Dittlto Gar.ia

Don't Know Much About History
ln his articlc "Pdle Alts" (soptembor

2003). aulhor'lhrry lbsrer says. 'The

lslh t:cntury was an .x.iling linn! jn

llritaln. By mid-c0ntury Lhc IndLrsLrial

llcvolution wss well under !va!-'lhcn
wc lrc r(nd in a latd paragrtrPh tltal
_Alllhis rvas to chargc irt the 191h cen_

xrry A! tho lndustrisl ltevolulion go1

urrder wa! . . . " Wcll. wltich is it?
li'ster also tclls us ll).rL "Whilbru3d

and Couragc {wcre) slill in busincss

cven ir the 201h o.ntury'.' $hilc ris is

not a lhlse statc )enl. I la'l lo sco its

r.l.lnncc. cspccnrllt sini:e the brands
pcrsisl in l.his (:ennrry

Joh,t Grinlcu
'lhtunto, (:andda

'I hc lnd strial acroLuli.rt hcgnr in
thc nid 170os (the Mth (:entur and

conti\tcd i to lhc lut)os fthe 19th

Centu0. In th? scco, quotc, qot

ndet tudy" coultl huk hPPn b?tter

u'oralcd. pt hups os '.on tinu(d." AsIor
Whitbtcud dnd Courttltu pctsisttng
ntil the 20th Ccnru.lt, gou got rs

Wete still trriting t,old War" on

Don't Know Much Vexillology
Tho plot0s, i$ntent nnd informe_

iion in your a iclc Pale Alu" lTcrry
l'osrer, scprcnbcr 200:JJ wenr grsat,

but I mus! tuke issue wirh thc usc ot
thc Ulir)n fldg at tho top or cach puge.

'lhr arti.le throughoul wes rhe histr,ry
of 1tglisi olcs ! d yei yrr insisied on

using thn aritis, I1og. ltr' str6 you

sould not 60 lhe lkirish llag lbr a,r

uli.le rtrr S(x)llish alos. you wottld usc

P |llag of st.  ndrcw- So wh:i oh whY

did you not uso the Cr)ss of Sr. (ioorgc

for Engluxl? lhis may sccrtr a tri\isl
m{tler to yo . bul Lo us displaiied

t-imcls il is a point or pride.
Trau ht

neadi g. P nsltlranin

E.liktr Chris (:olb! responds:
'rlp'ru nat ,erillologists (people urho

studllfidgsl so ae s trllt us.d thefldg
thdt lies abooc gorctnm.nt buildinss
i tialand and dppearc on T'shi.ts hI
linglishrockba ds. HoLe&r sin(c lou
askrtl heft s gour St. 6?0/9" s C.ossj

Ma:ι

Sour Strawbery
I rccctrtlv brewnl a sFawbeEY

blo do lhrL lurned onr a bit sour.Itw3s
s,,r,f after two wc.ks in bottles 8nd a

bi1 lcss sorn aftcr ! lmttth. hs now

becn iD bollles {boutsix wccks and thl)

flavor has iabilizcd. How do I gcl rid
of.hai sour llelor iI firrur| bar.h.s?

Mikc Henrll
Pottland. Orcsot

Sow I \B in hect drc oJlett lhc
psult oJ utntanination b! lacti( ttt:tll
baderia. llou,cpet, if llout bukth uas
contaninuk.l, the sou Jlarcr shoul.l
be gdtnq) snongef; hs Possiblc thc

stight sou taste is &tni lt from tho

stroubctrics- Sttaulbeti?s contaitl
about 7%, sultar hlt uloight. Itt thc.fruil,
this su4etness is balantcd bll ar ncid'
it| hr'd ( 1 .6% b! u'aighl) t hal is Jili y
hish as huits so. YM heer is prcbabll
not as su'cet as ftesh stfaoberic' As

sut:h, yo( may bc dctctting the atidnli
of the fru uithoul lhc usuolsu'??h.ss

probh r is lrx, m ch

ftNn, not too much
carbonatioD. You crn
havc r keg 0l becr
lhrr is perfeclly car'

bonatcd, bur still
Iills tour ghss wilh

foatlr whr)n dispensod.

Whilc thc procedurc
lbf blccding oll his
rx'rnics cx.ess hcad
pressufc is accufat(:,

t would halc tbcuscd ou Santb dis'
pcnsi4 p.orcdures. UsinS a fllc-foor
lenglh of L,.-in.h Il) iubing inslcltd oftr
rhorL r n of%-inch lt ingcdnurtkeall
tho dircrcncc. IfI hnd lo guess, l'd bct
h. hns a stubbt len8lh ofZ.-inch tubirg
arrtrr:hed to a cobra hcad fau(,el. l ll
giv. yor thrco to orrc odds thAt if hc

nroirlairs l0 ro 13 psi on tnc kcg os

rIe \\i7ard rcconlmcods, hc will
{x}ntinuc 10 have i)anring problerns

unlcss lrc nrates a changc in his

Snozr? l4.ters
,t n ne stnun, N orth Da kotu

tt4. Wizat.l speaks: l r.clPnl
poitt! ll'ltn | .cad n pnhlen I t@d Io

I.nxts in a partitulnt dircctkrt uttd it
s.rt s .dse / dit(cte.I ng Wizafttql
Wa d touard oo.rrarbonntiott As a
sef-Iushioned dispense rut. I un sur
pris?d thdt I did not cokt:?ntate mll
rcsqonsc tou\nls hPct Po ring. I con-
plctclg n!rcp tat foltny draught hccr

is lrcqu"nt\/ couscd bs faultlr Intc
dianetarc dnd lcnqths. t like to ptotid.
enoqh li e loss lq.essl/'. ctroP) to

rcduLt tht bcc, pr?ssur? Jiodt thc kes

h t he tap alnost cotttplctel!| to. a beer

pushed Jion a kcg 1t 12 11s1. this
.cttuites al,o ! 6 lPPt o! |b' bcer linc
7 hltnks lor the grcat inpul!"

BrlrYorR fi!\ N!'Nnb.r 2003



Ho,rt"orru'
lhrion

brewer
Tiffany Swartz.Lソm"ooJ

rlr l-e!t .:pe.r. qri,'lr tr.r! r"trl
a(: n:r 10son,.:if. ..11r:r i. o.e.

slarc(l rr llr a pie r,- f!r.-.. :

''o. ir 5e.as-ast to r:<i ,r: cr.
ex]..l r llr dry ye.sl. sn t r:sn I rre.|t
l.:. F:'. A2s I as ,:J.,:r!. ;i.Frl
!p rrc i.J rhe wort i .r| I r. 5io!.
'. 1!.:-C 11oo(. gf1!.-..-..|r. 3o, rl

to a nlchatre terirp.r!r!re a,! rh. c.d .r

s1anlr.l10 lcflru ]t so !.. rrclp(l
-es..a!s. ore., I

'DLr n..k. D ! st.Lrt s |! fa,rurle 10

r.c . -( Llt
tar Sp.ler StoLl is.E r. rj. re o,r)

:T. l. .0i:. i.,r i.r
baldr I r!! hor ic.r 1. c s..r.r tt,e -rt
resi n a.k and r.o sp.!r
sc! ino :monosl llrl, e-pL:5 ts. (ic
abo-.1 2 rcir.s . .t..ret.i ar I s!f.!r
fo. f.L.rl lrea.lr I b filr -. A.lj ale|r
n.r tcs or s.rearr f.t Ari .r!rnroii
'ar..,d!1d.. ro...r r. q.j ,escrc
Foiever, qr.r lc snu i-..:.oilresti

io-rl 1.i i.a '
etlrL: Aitcr ni.,'
Sm. zrU!,1.1]1

!o i. to he .rs,a(r rr. I ra ! .lJ iil.r..l

lhe bst ol lre -ut n. de.r pr.L,i
... T-e r.xr (11r.

lc co,ne L r {tfr.:.rf. t. the Jrcf n,
:r.,-' ri!. oi F!tSpd-.:_.,. ::-:..r.rr1
.l-c . ols As :)a!nre|t {o r th , On hj

Illi.iirnbni r. itr. tL,r ,Nrr, rr,.ilr.
r..-d rr i/r rre, iabllr Slr r.,Fr lr-p. srrril

Uegar fonrpb"-a! fn \!r e. nry I a r.i s
oad qave m. !r-a! :_or._rhi ii,r.s. r.Lril
plete beer mr( n..r k I [L! .\. !.. it 1F-a

thoughl of st.n.! n .i--i fof;li Nrlrr.rr
havng to .r. . t . .1 .! or e! to,

-cqurpme.l Al fio:t. : o-!rr i.)rl
bly a botle.aDplf ,.,1,(. r, o- !r t.isr
nrore than S?0 As I i,tr.ec . rr ttje log
oJ my n laers lc b.1da..rt r{'in.a rr.rl
a ready he p-"d .erse I to a g!!. pc : on

or the cqup.r,-n: Frelt!- rr!{1. -!!e,\i,,,r.
was diewed Detono ....8n1.n fte
onv reirry.r.rr-a pe.e: rler. I !r?.s
oarDoy (Lrnctlrahcl ann a tiasi. !

lur.h raenll --r.l--! !u rper( n9 ir,olt
Srrl0 io, 11.. re-."r.r.'-u!i,)r.rl .riC
n{tred ents. Al tlre 1 n.. was viork rq as
i .ale t.,a 'r .rerf st ll.a5 !r.tij .eal
to be rb. t. adatl c.f(iepti (orked

r.rk - sF (le. cr! rch r!. n.i!! ll .!.
_n oc. I ..,.s.Fd el. B a. !1.-is .rs or
l)eer tul! s 5t.r h. n. shafrl afd ly n

r! !! i.i.!s Acn,a !
prel n!.rr inlon€ lrrro ! s ts rhe ir.Lrse
.)-"r: r! al rr.i:l rf _.e heer lra!. l.ac
ois or surpr s.d rlope ti n-- $rn\,. rh s
..1!. h.r"" td :,.,-! '.,r I _-s1.n to
rrre I s \{, iri d.l r.r l/rrrn i frrs u! rg

t\/! nh .sooh!.r brew n! s to.!o d

' tre. .ct , lrre ..asts \7e haNe (rl!.s
,xhom l€rd Lo .! th.f ra,r. nto (tail
r..' .!-a.fr. in ,rrre. rr. € .ol lo.k -g
Aso I 1s i r^obbv caor--sdor1.o!nl

ft-p aJr -caJ.F.5r:rr r;J r|ie! rne.a /ai
:tid-er tLnJ il lite eliprtrr. nl b./tiino r/re

IJ● I ●



画 reader

caramel ma t:. na 11 rat s pr-ep.red
b,r 'si.l.d rk n.9 n a n)o.sl e.f
r..n.fiito prooL .e slgars rron'
st.'cr lthe slCars caraDe zc ilie_
:^e.ril s ched ro le d coor a.d ta-

carbonation: nleLt nq or.l sso!.q
carhon dioi de gas I a qL d 1. .rc
lle a bubb y tastu and lexllre

carboy: a .rge !ras: or p ast. lcsse

challia ierr iof caciudr carbonal.
I seo , Dreur .g nirK D.ers

chiil haze: r -az.ess r beu ca!s-"'l
hr :"-.. e! u:a1-- ro.Tpd r/ref a !e-"r

chillproofing: tr.rl nE ..er 10 make :

ir)re res s1.fl1o .r fa:e. rs!3 y D),

rrd nt be.r near lree/.9 jo selcra
dals ol edd f! oo!.ar andi.r s ca
r]eldLr.! llie seco.. siaqe o'

clariiication:'e no!.9 s!sp-4ndea
r-r.1ra es riri'irF . oi o.'i sfed
h.e.1rno!9li ne..an ci or cher,.al

closed fermentation; r racfob.
fcfnreftat ori pei.'m.d n cosed

conditioning: tir€ ptrr.ress or .ar!o'

crystelmalt: an!l.er rrane l.r

decoction mashinq:tir. re|roc oi
r-poov i9 sorre or lne.ii5h !o i.o I
the. retLfn.g t kr the nra r kott. to
boosi 1f1c .r,rsl. te'nperal!.e Ll. s pro
{i-.ss slsed fa (.anhrclrngl

dextrose (or slucose): i n'rorosac
cha.de ,rs.d ro pfne bo ie coro

diacetyl: a po{ed! arorria.om-
polfd cler !€d iro.r least tlral .a.
mparl ! lrrllerscol.r or oltterL,r la!or

doughins in (or mashins in); .r x fn
gro,rnd ralt ! r. !it-.r. I re ir:r stet

drati {or.lraught): beef .lr.Mr lrcnr
ke|s or..sks ,rsleac o'i-..!l D.ttr.l

dry hopprng:1ne prrcrLP 01?...!
nops 1o rfe pnmary or serr).n.r!
ie{.renter ior io ln sfed rJe.irr.
noeas-. the aroma afd rrop lalof
oi tlre beer !,nnoJt r,c.e.is,rrq ts

dry kit: .L ronebre! n! \ t tfrat cof
la n. dry liall exta.t lrops a ,l
someir.rcs spcc a ry ni r5

dry mali:mat extrzc: n i.reJ
polrder rorm iolten.a e.l n[1E]
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Send us your story!
lf we pub ish your artlc e. recipe. c Lrb fe\'/s
ortp n Homebre\,v Na|on. you I get a coo
messenger bag (conrp mcnts ol Whle
Labs) and a 6YO Elro st cker
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River HomebrewersThe James
RIchmond V iginia

.\o"t! to,lb.rs t{ th( Jtottcs ltircr lltrnclrn,nlrs .lth ltatlw.ld a pholt) shoot. Th?
cluh h.1s laslrd thc t.st ol titr'. tec(ntl! tplcbrutin! its 20th anni*aaru.
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Th6 James River Homeb.ewss was once

iust a handful of guys who lik€d to brew
good be€r- Since it was loundod in 1983,

iha club has grown consideraby and now

consisis of about 100 membe6. our
aifua splng party is an ofiar ior peope
who ieel kish lor a couple days in m d-
March afd wanl to glug down Lois of
member-made dry stoul. Thls yea., the
party had anolh€rdimensio. it was our

ln our iirst year we beqan lhe lradi
ton ot an annual club compettion. The

first few were held around my d,n ng room

table. To iLrdge, w6 broughl n io ks who
owned lhe handful ol beerandnvne
shops and resiauranls thai caded choic
es beyond Bud, Sch rlz. Miller and Pabsi
The following year we opened the com
pelilon lofolks outsidethe c ub, and thus
began a lradnion known is the Donr nlof
Cup, whicli atlracts lolks lrom all over
rhe mid-Allanlic and upper south.

Our sense oi 'good b€ea ddn'l
come lrom globe-hopping and pub

craw ng tours rhrough London N4unch

a.d the Belgan countrysidej nor irom
''mcrobrewery be€rs ava ab€ at local
gourmel shops. Olr knowledge or oood
boer came iiom "d scovenng Bass,
Whitbroad. Spaten DAB, and olher
Europeaf brews. Getting our hands on
th6se beers was not aways easy We
lsed io make clandesine booUegging"

lrips lo Central Lquors n Washnglon,
D O., 100 rn es io th€ north. The Virq n a

Alcohoic Beverages Contfo iiowns on
slch licit mports to the siale and
rumors had ii ihar srale po ce were
watchlng D.C. iquof stores ior Virgnia
license pates Picture thrs a wV beelte
ful oi despefate pafanoids dashing
across the Key Bridge over the Potornac
Rver Looking ietuenty in lheir mrors ior
state police prowers, a.d sweat.q a.x-
rously over a couple cases oi conrra
band' b6€r in lhe bonnet

We in ihe J3mes Rver Homeb€wers
have madegreat beerand ftencis ihrough
the bonds ol brew. We are proud oi olr
Webs le (www.irhomebrewers org) and
our news etter. The Brewsleade( which
appears monthy in both erectronic afd

- Dan Mouer

He.e s a clubiava.ite recipe:

Pre-Prohibition Pilsner
OG = 1.056 FG = 1.012
rBU = 45 SRM=6ABV=5.7

s bs (4.1 ks) Ameican 2{ow

I I lbs. (0.81 kg)lLaked corn
1 b. (0..1s ks) Carapils mart

13 5 AAU US Teltnang leal hops

\3 oz]44 I at 4.5%

8.2 AAU Mi. Hood plug hops
(2 02j56 gaI4.1%

While Labs WLP940 (Mexican

Mash n a grans to 148'F
(64 "C) wth apprcximale y 2.5 ga -
lons (9.s L)ol water Aild 20 mi.-
ules. add boiling water lni mash

temperature reaches 154 "F
(68 'C). Hold al ths temperature
lor 40 r.inul6s or unt iodine test
srrows convorsion. Lauter 10 reach

6 ga lons (22.8 L).

Attef cycing the runoii unUi

cear add 1 o,. (28 s) US
Tettnang whole leal hops io lhe
brewpot as you lauter When worl
begins to boit add 1 oz. tl.S.
T€ihafg whole leal hops, Aiter 30
minut6s, add /: oz U S. Tet(.ang
whoe leaf hops and /: oz Ml.
Hood hop plug. Atter 50 minules,
add./, oz. U.S. Teltfang whole leaf
hops and l/-oz. Mt. Flood hop
pus. Afte. boil. chilL and fermeni
at 52 'F (lfc) wth Whiie Labs
Mexican Lager yeasl WLP-940.
Afler 14 16 days. transler lo lho
secondary adding 1 oz M1. Hood

Plugs to dry hop. Lager six wesks
at 40-42 'F (5 "C). Botlle with /-
cup corn sugar and bottle cond -

rion ar 52 eF (11 "C). Wi[ rake

aboLrl four weeks to carbonale.
Club ntnlhe^ ptepLol.J'ot thc tt.t( t'tt:sl
\httrc th. trltrt!/ sttt.lu r4our..s.

\ rfriL,r 200i1 lr,! | Y.r' nr\



by Stevg Bader

Lrst N'lnlei I tasted Bune creek s winter
Ale ard it was tho best b€er I vs ever

lasted. Slnc€ then, I've rcalized that this

b6€. ls dlfiorlt to lind. since I livs in

RsleEh, Nodh carolina, ii s a bit of a
haral€ to ddve lo calilornla every time I

gci a q"aving lor my nsw favodto b€er

Could you provlde me with a clon€?

Todd French

Faleigh, Nonh Carclina

Buttlr Cr6ek Brewery is a 4000_barrsl

br€w€ry lcal€d in Chico, California.

Wntef Ae E a seasonal be€r that they

hav€ brcwod sinc€ th€ br€w€ry open€d

in 1996. I talk€d winh h€ed br6v€r Roland

Allen, who \ra8 a homobrsw€. ior ttr€e
y€a|s bofoe wotldng as a brewer at

Siena Nevada lor nine yearc.

Boland described rhe winter Ale as

being similar 1o a brown al6. onry wnh a

highd alcohol cont€nl to counter lhe

snow and cold, I cali the slyl€ "winler
kind of like a brown ale on

stefoids, The beer has 1-2% more

alcohol by volume. a bil mor€ maliiness,

and more hop bitterness. Roand saysthe
flavor prolile ol the Winlor ,{16 consists of
a slrght nuttiness, a smooth malty ilavor
and chestnut brcwn color. Buit. Creek

does a coaBo fihering of lhis beer lo
enhance its b€autilul color

K€eping a low lermeflation t€mp6ra-

llre of 67 oF (19 "c) is also imPortant lor
the flavor proiile ol this b€er Higher I€F
mentation temperatures creale some

lruity flavols thatyou want to avold in the

For more infonnalion visil th€ Buite

Creek Website at: www.bultecrB€k-com

or cal (530) 894'7905.

Butto Croek Er6wing -
Wlnt€r A16

{5 gallon, odr.cl wllh grsins)
oG = 1.055-1.061 FG = 1.014-r.015
rBU = 32-42 SRM=21 ABV-5.G5.9%

6.6lbs. (3.0 kg) B ess Llght

1.0lb. (0.45 kg) Bdess Light

7 oz. (l 96 9) chocolate malt

3 oz. (84 s) tuunlch mal

11.25 AAU Perle hops (bihering hop)

(1.5 oz. of 7.5% alpha acid)

4.5 AAU Fuggle hops
(1 0 oz. of 4.s% alpha acid)

White Labs WLP051 (Calitomia v ,416)

or Wyeasl 1272 (Amer can Ale ll)

0.75 cup corn sugar tor pimins)

Sleep the 1wo crushed g€ins ln 3
gallorc (11.4 L) of wats at 150 'F (65 'C)
for30 minutes. Remove grainsirom wort,

add mall syrup, dry nralt exvact and

bingtoa bo'|. Add Pede (bittoing) hops,

lish moss and boil lor 60 minutes. Add

Fuggle arorna hops forthe last 3 mlnul€s

When done boili6g, acld wort to 2

gallons (7.6 L) cool waler in a sanitary

ferment€i and lop ofi with cool water to

5.5 gallons (20.S L)- cool wort to 80 'F
(27 'C), aefale the beer and pitch your

yeasl. Allow the beer to cool ovef the

nexl few hours to 65-67 'F (18 19 'C),
and hold at theso temperalures untl the
yeast has f6m6nted completely Eotrle
you be€r, age lor 2-3 weeks and enjoy!

This is a single inlusion mash,

Reprace the liqhr syrup and dry mall

exrract with 12.0 lbs. (5.4 kg) US pale 2-

row malt. This will give an OG of 1.062,

assuming an exvact efiioiency of 65%.

t\,!ash your grains at 155 "F (68 oC) for 60

minutes. Collect enough wort lo boil {or

90 minuiesand have a s-s-gallon (20.9-L)

yiold. With arullwort boil,1.5 oz. (35 g) of
Pede hops willyi€ld 42IBU (in conjucton
with tho late addition hops). fihe €st ot
th6 recipe follows the €xnad instructons
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Matt and Anne Whyte.win。。sn,VermOn

Il )ou elff 1i'rd !,,u.q'l rL Tlimno
lioad rocc rfa.l ,i Brrn.. \irfn fl. \,irL
miShr noli(e r \rfnr'Ir IIoDr,.brr$
drcal ili'in! arcund tr..traftri nril.
trtrck oD.ri!tsf lor,St,.llLrr's rrr. lIr'
homcbrcN nx'fs ,r\r' r. \'a \\h)rts.
docsn-tjusr spunsof rhp , af lrt h, lps

Iuild ir. \L.rr. $ill, owIpf snLiLrv
lla.Kay ard llj.hrrl fla, D,innr: r,
thc l.am\ pfincipil rtrxr\o. 1.rr l+
!curs and rhe 

'rll]eial 1i,r. b'r!rr. \hu is
an inregrnl pr oi rlre rfc$

'l he lariilirr orrnSr i,rl \hir. ro0
r r{r.s ln thr |ltilg TiArr rli\1siL)n
'lhis is rhe s{,{rd ri, f ,rt forLf di\ i(i,, \.
and the l., dD is rhe (l, lts,rdjrg 2rro?
r|unifior l1)tr!lar \ith bolh lins rDd
.fnrtr,litofs. Slcfli,r is rlso I n\r irtrc
5!orr\nra n\hr! .\s.rd $iIJr!-.

Ol a ghpr nigll1. .ach ai\l(i{ r sill
hr\e tfrw.cr 2i rrrl .1i) crrs \ ter
Pi,linrirrfr qurliticrs. .ol\.larioi

You can browse the iul (unprlced)
Crosby & Baker catalog by v siing

' Anythinq yo!
see can be ordered for you by your
oca retaier from one of our 3
wareholrses across the united states.

.arfr illd r |lsr-slltn ll lpN r]r' ra.f.
th" f,iiLl ll.kl is arn,,r(l 2a car\ \,'tr
(ar b. ff,ll\ sur, lhrr tlI \LtDonl
ll,'nrir.(.rf silL riil. ll lri Lllc
'ljtr'r- li!rurc rarf

\lrrl a d lls $ili . \nrre \\lirrc..,fp
li\iIg I nnl ili.d!,\. rlr\\ \rinc las
b'r,n l!xr.bn\!ifA :ircf l9')l). rr)d
r.ij.rnr,r rlr.r kc"t rrrts \luff ol).n

ll!, f.rl hrf$ef Lj, thr rirril),
\n.. rra\ NUn nlorr nhh,,,,\ thaD \1fll

r a! (,ruDl. anrl is L|c prsr trr\ rllrr ol
rhI lirfur \lor.1Nif \lush.fs ho[rp
lrh\t .l!b 5]lr' r.,rrnrl\ pnrs' nrca a

lri'm.hr.$ing s'uioxr rt lIr \.dtr'rrl
lrfprrrs' |.sii\il l5rr h, r hrerrf
irrstinrl rLtbi!'r n.it.,,r prlc') I l[f\
iu\l (f.hfar1{ t|. {.f, i ,,igrrh
rri,, \t!sar\ \ith grtrnl Lcrr. grrid I0\
l"mer\ nr(l r \nDi.3 fa|r.ar lo 1)lal
$ilh.\.r\ J hrNdr\ niAhr
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Dnrer Jae Stellan toak tlie checkercd ltag
tn tht. Nlctt ty 1.. tne Vt H.n)etrte,, cat.

Vcnnant Hahebrew Srpply awhets M3tt
ar.l Anne Whfle spolsat .-AA abar.:

Wherever you are, we're probably closer!

Servin9 the industry fromi
o WestpOrt,MA・ Auanta GA
・ 4″0″0″ Sat Lake C"y uT

CROSBY&BAЮ ]R LTD
Wflt the addition of our naw tacility

in San Lake CWws cover the coanw
to saYe you time and money!

We proudly teaturb all the great stutf and sup€r seivic€ your busin63.s n€€ds:
. Wine kits from BJ Spagnols & Wine-Art
. Weyermann malts and extlacis
. Muntons, Mountmelliok, Coopers, and a great varioty

of other extracts and be6r kits
. A complete line ot boer and winemaking supplies

Relailer Inqutries Only: 1-800-999-2440



Yeast Management
Recycle with care for future generations

Quaktg aedst is so scccssihlP th?se ddgs thal homebrcaeb rcrel! think toice

about chuckins trast a|ter one use. FcuJ Palize that rcusing vcost Ior muhiple

senerations m?.,ns quicker lcmc ations and quite posiblr. beuet beer au

hpsns tnh kae'ng ga$ aqst h"akhu L?omini to noropl uaxt gPdst is

anothat stcp toua.d erpert homebrcui g

i.,-.i!i St€ve Dresler is lhe brewmaster

at Si€rra Nevada Brcwlng in Chico,

Calitomia. He roceived two Bachelors

degrces - one in biologt th€ olhd in

chemistry - liom Callfornla Stale

University at chico He studied b6wing

at lJ.C. Oavis in 1984 and 1985 and

studied yeasl and t€menlation at Siebel

in 1 997. He hd b€en with Siena N€vada

for the pdt 20 Y€ars.

Our prtference i5 to deal wilh a singlc

srrrin of ycasl. Il mok€s managcment

of the Yeast lhat much casiox wlren
you hsve multiple strains, ir is more

difiiorti to kcep the ycasl strsins and

yeast goncr&l.ions sepsraie You end up

wilh r considerable dangcr of cross

contamination, which would destrov

ihc intogrily of lhe Yeast
For lhat rcason. wc trave used a

single sfain sirte 1980. Ws propagalc

up a lage. yest on(c or twic6 a Ycd
for our scsonal Program, but il i\
cornplotely isolated in a dittcfenl
scrfon ofthc planr alrd always kepi in

wc propagate our Yeasl trom
sl Ls, building them up until lherc is

cnough 10 pitch a Z0{}'barrel

fcrmr)nler, O r alc ycosl is used for
15-2(l gcneralions. Anf,r the twelth
gomration, we begib propafialiDg thc

Once we start u ncw yeast Propa_
gation, all of ! sudden wc are dcaliua
wilh lwo yeasr batchos of lhe samo

slrsin, but of diffcreDl generations -
on. is at leasl lwelve g.Dcrrtions old,

thc olher is only onc. l lhis inshnce
despire the fact ihot rhey arc the samc

sirain, il wc mix them uP, thc Dow

propogalbn is ruined.
Al1 thal said. we havc never becn

able tD qu&Dlity €xAcdy wIY ttt)
rc propagtrle oDr ycast and disPuse of
the Z0lh-Scnc.ation yeast clen when it
is still perlbn inS so wdll. lha filstlbw
Icrmcntatn,ns with anc$ yo&sr lend trt

be slower Also. lhc young Ycast
impafts o n)re eslcr-likc llavor
{though iloge$ oul Prctty quiclly).'llic
simple tad is. a loDg time ago we madc

a quality conlrol de(,isir)n to disposc of
ycasr dicr twcnty batchcs. ll is o poli
ry thtrl wo.ks we! tor N, snd we r.
slicking with il.

Ilomcbrewe.s would rcally ll8ve lil
brcw like .razy 10 gcl 20 gencrations

out of a b&lcl ol ycasr. Mosl

homabrew$$ (and brc$?ubs for thtrl

nallr)r) do not havo thl) kiod of
l,rewing rogimen to r'!trr:ome thc
major issue or yeasr dabiliiy. This is

fic sirnple fact rhai ycosl will die il it ls
not activcly bcing used.

lf you do olle.l Ycast. kccP il
cliu{,d as chsc to 32 "F (o'() as

possible. Whcn it comt$ rinte t0 uso

ir, rousc thc ycasl wilh a boost of

oxygcn. TIns {ian be dono by vigoro'rs

stirrirS. llc surc to usc a sterile
spoon or whisk t0 gel a bunch ot
froth going. The obje.t horc is to

inocase lhe metabolic actility bctttre
pilchirg the ycast.

'i2s i,, "iprrS

by Thomas J. N.'tiller

Yesst a.ration rrcsles lds ot
acdviry neccssary to. t:ellular division.
Thcre is adually a prouy oxrreme
vicw emong some Lrrcwers that. ir
!'or aeratc ihc ye3sl enough, You
will nol nor)d r{, aeratc lhc worl
anynn)re. lhe idoa bcing, once you

givc the ycast eDough oxygen. it is

ahoady in Llni adive grogth phNc und

switchcs ovcr 1l} thc strlionary
fermenration phasc {wIere iI can
complelc tcrmenl.dtnrn).

leasl collectlon is redly nol a vory

bi8 desl if you jusl remember to bc

clean aboul ill lf you have an oPcD

containor ((,r orre thar is casily opencd)

and you ar. making alcs. I would
suggesl skirnming off the ycast whcn
thc becr is fefmenring at high krausen
Put lhe ye&st in a stcrile {xnt{iner and

whisk it vigorously. lhis whisking colt'
ccnhalcs th{! yesst solids by gettiDg

the carbon dioxido o t (croated duri.g
termentation). Rcmoving th€ cdbon
dioxidc is good fttr yeast viabilitl:

I,l,r brewing lagers, I would
suggest scoopnrg drc yeusl out from thc

boooD of lhe tcrmentcr when You

trsnsfef ftom the PrimErY to

rhe secondary lbrmenlet A flat botlom
fermentcr nrod$ lolq ofrub and stufi
iD lhc y{'tsl, but this problcm isn l t(,o

Ono way to get atl thls this tIul,
awry from you. brow. is lo ransfer the

beer aftcr two or thrce days of
fermcntation. The fub and dcad yoast

would llove settld by thcn in thc lirsl
ruk. wien fermontation nnishes in

lhe second lcssel, mos Y good Ycast
wil be lcfl bchind.

Offe you collccl lhe Ycast, I

suggest tblowin,{ lhc sdvi.e of Chns

White of While l.abs llc has writttxr
abour s!('ring yeast under a l&ve. of
stefile, distillod walcr. This prevenrs

|he y.asi from boing in co.tact wilh
air Oxygen prevcnis yeast fton goi|lS

inlo lhc knal dormani sluge. A bit of
bef frorn your fcrm{ ler cortld also

servc as a good reptacmont fo. thc

distillcd walcr in this Praclicc.
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Jo.dan Fleetwood bfewed for
Brg River Grill n Chananooga, Tennossee
rrcm rssT 2000. He has been the brewer
at The Dogwood Brewrng Company n

Atanla. Georg a since Seprember 2003.

l horo arc lhroc csscDtirl cotrrtrrrrts
tu propcr yeasr lragumcnr. lhcsr
are proper sanilaLion. nraiDtuidng an
chlironmfIl 1|!t is as s,r.led n\ pr,ssi
Ilc and 5r.ra$ le.rpcraru.c.

U1)pcf sanihfl)n is a s|ar)dard
brAvirg issuc that b(omes nraxnifiod
whcD \ou nart rhirkitrgaboul har\r\t-
irg 1r{st and reusing it fd Dultipl.
g.nprari,|rs Il lou purchaso . \t(TiL,
batch of \\reast or ltrhilc I ab \.a!1.
lhrt tcast js brsi(all! p(irlcer at thc
timc r)f pil(:li g - oncc lou inrn)duc.
il to rour br.\ring (lrn.ironmoDt hrtr\e\,
er. inDcdi{iel}, Ite{rtrlfs slrbiecl

'lhi5 nrPaDs thrt rouf.nlirf ln\\
ir'g proccss mrsl l,e itru.rculatc illor
inl.r(l Lo dnintaiD !rast inlrgfil:.
\lor'c spccifiQllr: an! su|Jafps \,r,r

b.er \!ill 1(ru.| posl kotrlr trr!\l b.
sonilizcd as \!ell rllink hfal
evJraIXrr rafking ho$. ti,nnfDmrs

\lri'ndnnrg r *raicd cn\i.oDh.nr
is a l"lgh rrquircm.nr Irrr nr')sl )rnD.
bi\r.rs l,) r,:hic!r. Srill. rll, r,'rr'ept
!).\.s as n good lllosL.arion ol $nal
pn'le\si{r'uls o] to do {t l)r,g$ood.
sc.fsnro lllil lIasl .n\ironmi,rl is
s.nhd b! l.eping the lf sl undcr ltO2

t)res\u.ri ul all 1inlps - it is uDdfr
pfossr,re lr llir tcfmcnt.rs rs nrll rs
rl,c t.asl smrn{e \.ssel. lh. pr.ssun,
I'r{n{r1s Ll)c tltas1 and litslts rfrDslcf
rh. !r$t lrD rank ro nk

F,n-.\amt)le. r.\tindnrr)ni.at tpr
nrprL'r rlnrl!s the !.asl Lr) roll..t i
lhc.rrx,. lt.caus. that \cast is Indd
pfcsntrc. se car r)k^\ rfuD and rpr\l
0rr r)l tl( rark lfonr rhr, b0(onr \ahf.

'hpn 
ana.h a ; gnlton srairik,st stc.t

LaDlr ro ih. l!rtLdI ol rhf .one arrl
ptrsh tcarr in \\e rlrcn J)fessurizc tll,
)easl ir rh snrall.r lanli trhr,(.(), pre-
\cnts ba.tcfla llxl| *orkiDg) and will

'rse PrPssulr rganr $D.n \!P wanr h
push thc lcasr inro the rrci lhrnr'trln:

1 conrplrlc. cn.k's.d pn\ironmenl
is rh. ultin'alr {('al iflou Nanr l,r pu
r*1 louf )''onsr. lhat said. whon I

$,rMd at tsi,{ nner $. r\.nptucd
!fasl in !!hat niglrt b0 d.nribrd rs
hoD.bF lcr lllshiur. \\ir uscd a sani-
lrn slaiitkrss st.ol s.oop lr) reuic\.
rhc v.asr. prr ir in a stainless stcol
buclel and n.rcd rhe buckcrs lcoler.rl
$ill lhstic $rap) in lhe ccllar ar
irrolrnd :J2 "l (0 ocl. \bu want it rs cokl
as possibi. snhout tuerzing rh. \past.
lrlnrppfaLurcs.iust nbo!. i1!)zi|g !ul
lhc l.asr ro slprp, rvhich r.nds tl) makr
Urcr! ntor' \ igo.ous upon r.pitching.

Wltu) rc pltching titrrc (:r!rc. {.
poLrri'd otT rlrr .lrad Ican llat had
gallrcr.d on l.p ol lhe buckct rnrit \!p
Arn ro lh(i nioc slufrv. Inr surc Lo dis-
fa..i rh. r p portiod oll a.! .ollpl1fd
r.d storod leist l,) elillillalc lnrb an(l
rler(l IcrsL cclls alirr strtrlH,,. l his ill
.nsurp b.t1er hccr llalor and a (tualirt
\cirs! har\.sr rhe rPxl tiixe lrlound.

Tu*eys ond cronMes go hond in hond llk€
cmnbeary cooi€. goes wifr furtey dhners ond sondwiches,

Arddl.hlgdt.-*i.ya3
Tod free (jsA l€Z-5t-2739
& Conodo L848ry1{7n
The wonds number 1 prod{r.er
ot cid€rs & cooleG fo. |h€ horne
wirno moter . w*w.Vln lo.c.6
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Greepy Grawlies
Scorched stainless and the dvnamics of DMS

Bug offl l'm brewing
I havo many back lssues ancl

couldn'i recallan arlicle spscific to my
inqulry - it has to do with flnding
oreepy crawly bugs in ltro grainst I was
getling ro.dy io brew om day wh€n I

dFcoversd bugs slowly cr.wling out ol
a batch ol wh€ar that Lhad just pur-
chesed. Luckily foi me, I don't grind

my graiN at the brew 3hop, bul at
home. I dldn't notlce the bugs until a

f.w clays later when I was about to
crush. What would hav€ happanod il I

hdd grcund rhe grains with the bugs in
itsnd had th€m processed in mywon?
I bnng my grains upto 1€O cF Ol 'Cl to
stsep, but not to a boil. I boil my hops
in a totally separate "hop boil." Would

th€ sts€ping proc€ss ar 1€o "F n.ulral-
ize any liv€ bug contaminatlon?

Encst wbkukaua
Kaha lul ( ot h uJ, I Id utaii

I am uot cnlirelt .l.a. on !our brcwing
process and sill gcl fi) those posky

bugs rn o nxDctrl. I am going to
assu$e that iou ar. an extract brower
uslng somc graiDs. Ir Lhis,?se it
sounds likr! the poxnd of Bhcat malt
was used in addirlon io somc extr&rt. 1

mat€ thls assurtpLion beQNsc you are

using tho word 'slc{:p inslcad of
'mash" url yo also monaion a sepr-
fti6 "hop boil '

tvhsthcr a ull-grail brcwer, par-
thl glain brewer or extract oDly brcw-
er, lho wort boiling slcp is exfetrrcly
tmportsnl. $'ilh the cx(eption of
oxtrncts specifi':rlly d6signed ortd

nrorler€d as 'no-boil." brcwers rusl

Thc Drost sigtlilicant thing accom
plished by worl boiling is sterilizaliotr.
This sret allows browos ro detcr rine
whatso s oforganisB are in th. wor.
bccausc boilins kills nearly cvcr$hins
(sporcs (rn survivo short boiling peri-
ods, but thar is a tcchnicslilt thal you

are nol concerncd wilh 11 this tlmc)
and eivcs us o clean slalewilh which 1o

work. Ol$ursc, if wc corlatrtiuole lhal
{:lean slat€ with dbly crttripment or bad
ycast.lh&t isour fautt anrlits thcjob of
lhe brewer io kccp tho wo in tr (tcan

and sanitary enlimnmenl afrct
boiling. $'orl. boiling also pr.cipiratcs
proteil, isomcrizes hop acids and

drili:s oJT ccrtain urd.si.able mslr
volatitcs like DMS.

Insccr-s in malt is actually u laidy
(xnmon problcm.I s r nol sugt{csling

that this is by nny mfans ac.optabla.
but il is r0mmon. ln my cxpcricnce,
nour w6.vils arc thc nx,sa ,xnmonly
lbund bugs ir nxrlt. wccvils .an causc

Drajo. problems for commdcial brcw-
ors if lhey inlcst a 

'nolt 
si1o. l}cso

litile critters cat nrll and in ihc
proccss, rob brcw8s ol lhe importarl
r:arbohydratcs thsl lhey havo
purchascd trorn the Inaltster As a

biprodud of metabolism, bugs. likc
otler (rusturcs, prcducc heet, carbon
dbxide and watcr InsR:l infesralbn -
and thc fccal nxLtter that.oncs with il

- {ian ].ad to an incrcasc iD tho

!\5tb rh said. I woukln L worry
too much sbour thc occasionr.l flour
wmvil in tho malt. Sincc thcso bugs rrc
not rooting amund ill nasty enliron-
mcnts likc nios and fi'aches (tho-i usu-

ally spcnd Lh€ir eniira livcs in llour,
malt or whatcvo clsc lhe! a.c infest-

ing). rhcy du DUl fall into thn "rector"
bur{ category. A vecror is soncthirl{
rhat sprcads bad stull arourd, like a fly
thai londs on your grilled Spnm sand-

wich righl aftcr it wrs suhbathing on o

sr'rky pile of . . . wcll Jougcl thc pt,int.

I havc scotl an odd wcevilin nalts,
ns w(tl as notrr, and p.rsonally belicvo

drar r {luplc of *cflils per pound is

not A big deal. Olhcr bugs,like roachos

aro tolalll u an:epldle since thcy
l.rrvel arornd and sprcad nlth. I htrlc

also had sclc.al bugs ot faw lvheat

"Help Me,
Mnwizard"

malt rnoistuc conlcnr, whi.h in
turn can lcad l.rr olhcr problems

such $ ftnd grostn.
Your cxporicnce is

much uorc n'ild thrn
dris and rhat is why I
began *riting abou(

intoniionally eat bugs. N,lost lnlenlion-
allr oolen bugs a.e |}lad and dns is sn

cmnfi!€ mcthod ol killingbrrlcris that
nay bc haflnful. Harmtul bacl.da arc
not killtid by sr€eping ar 160 oF (71 "C),
but rfe killad during boili.g.

arrilc &t our brewery that had

fiumefl'lrs insect larvac on Ul(l

outsidc of the bugs - Lh. $hPat
was obln,uslt infcstcd. I certa'nly

did Dol wl|n. 10 sprcad this probkrrr
into my storage.oonr and destroy lhc

rosl olm) grain. My rnalt supplier hap-
pilt rcpla(1rd rhc wheal l0r

,) fr". .\ rcluod sh,,uld h,l

.:Es .\pB L"d fi'r 
'nhlr 

fnnrainins
bugs and | lvo d never bu!

from a shop aga ahal rcfused onc.

boiling procedure.
'1he f&ct is thot
bugs are lll

{n Nl'll program)

.ontain t00 bug
parts. Thc key wilh
a'rylhir8 wc ,,at is

s0feLy. some pcopte

I scrubbod and I scrubbed
I us€ a conve.tod keg for s brow
k€ttle with a stainloss fals€ bottom
aboul 8.5 inch$ in diam.ter- The

ketlle sits on a Cqmp Chot propane

btitea rhe fhsl few batch$ |
b6wed with no Droblom oth€r than a

litlls scorchi.s that cleaned easily.
Then I brew.d a whsat beer wiihout
paylng cloeo enough attention and
6ndod up with heavy scorchlng on ihe

BItw■■11()●、 N● ●ヽ●,うo,2003



" Holp Me,
Mr.Wizatd"

bottom insl.le ot the kettl€. I

cleaned it with a 3M scouring pad

attachmsnt on my cordle63 drlll, then
re-passivatod ih€ metal with Bar
K€ep€B Friend cleansoi

Slnce that batch I've had scorchins
problems of varioB degrees, and lt
k€sps gelting worc6. Could it be
caGed by trying to boil too fast or too
slow? Could I not b€ clarifying the wort
sufiiciently? ls the k€ttle too close to
the burner? Should I passivaie th€ k€r-
tle after oach batch? ls there
somsthing else I can do lo avoid the
scorchang prcblem in the luture? l'm
gettlng tir€d of cloanins the kettle wlth
a drilleach lime! can you h6lp?

Ric* I)aridson
Sponubau. Washirgton

l-v. lrecn writiug ihis colunn l,r
eigh! ycars now and hrle uraragcd to
kcep mlidcDrit\; a sc.rer. l.arcly, I hulc
been a bit nr)rc opun aboul rhe fi(x
thrl I work in a brew{ir!- r\nothor lh,l
aboul Dr' lilc is thar I ha\e rvorkcd lbr
lho lrrgesl rrurulhctur0r oi staill(iss
st.cl p.o.essing pquipmo,rl in thc
trninrd St rcs lbr thc last six years. This
.ompaiy srtually built tb(, brewi'r!
$hcr. I q'ork as a showcasc of nu.
cquipmcnt. Myjob is two i)ld - I work
in the br.wer! and an p{( "l ar
cquipment rlesign oDd cngjneering
grouD. I likc lh.se stairless slccl qu0s

tions bccausc thcr pcrlain l. thc trrcr
of rny life oulside 0fBrO.

This is an ex.cllirl qucstion with a
\ery simpl. unswcr tnfornrnatlt, rlu
lvill need n) n)lerse rhc clock to apDrr-
ciato the an$lcr to rour qu.slion Your
biggest problcm is the dhnrag0 )ou
ha!il infln:Lcd upol you brew kcltl(i.
lloklli. sDrli(r:s lJpcoDr rnorc dilli.ult
tr).lr)un ns roughncss in.rpases.

In th. slrinless slccl business we
r.lcr to th. roughn.ss a\rrlgc (or lla)
wltu discussiDg tho irrlii{,c r)l a retal.
Velrl surldccs havc a wa!! arprur'
a.ce iyh.n vie$pd undcr n llliffoscotre.
r\ smootb srrhce hrs wav(:s that are
r.r) (losc 1o cach nther dnrl a roughcr
sufft!e tras wa!.s thar arp ftrrthcr
apart. Niosl equipurcnl uscd tbr beer
and milk has a lia ol 25 I cro in(hcs
(25 n'illnrr rs ol an inch) itr sDollc.
'l his n.ans tlrl lho walcs are no trr,r{i

2003 Catalog
44 page Catalog
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thtrn 25 rrnluiuhcs rl)arr \lrlr'fi{l
llri\l',,,, \rrinlpss {r.rl is imprtr,,d l)t

t,,Lirhing u\ing p,1'r.tfcssi\rl\ IiJ,e.
rl)fnli\os, Lr r,fd.r 1,r lilalrr n 2i lla
lrlsli. a l$l) Arit abnsi\.r lsirnihr rn

\rnd prprrr is unnl. lS0 griL r',,r,'s
rllaLdlrr' rn, lri0 t)rfli.lPspcr\rt'rrfc
irrlr ol rbfisi!. l hal s a ffetLr

lrt sLul ront.dsl. llril :l\l c(,rrfmg

trrrj arrn.Ir{l r.rr.lfill niolor rs a
\r'fr .ough nnd aggn ssi\e rrrs'!e
\\Ial \u! rfc rl{rir! i\ r,'ughing r't) lh.
irrl'r.e nl \,'ur kcrl,r r.d ProBrlssi\t-
lr m.knrg (lruirg hul,ir rtd hrnlrf
ttr ar1!Drpllsli l.rinrLrnrltslJ'.. il iliLl b.
ditufnh nr r'\r.r. rh,, li'iish t', r',ul
hord. to \rlur iL \us |r'li
rlu(!l il lr Nlf. Sr ralr:lrr.

l'r'otrr nrftal polislirg r'quiffs
p,,lishing \irh lLc g,rirt ol tl" r,r'rrl
rrd rhrr fNl!ifl s r helr srtil.l
,,q!ippcd r!illr th. p|1)trcf abr.tsnr.
llfrruse thI dx{dl qhirr in lhr (.9
rr,,sr lilel\ !,i,s larf lll arnuf.l rh.
si.les of rh. kfg. as ot)Poscd to uP nnd

ddLD. io( $ould ,refd r \,rrl !Drll bclr

ri,,d(j i,i ,'nltsr r{, tr,li\h rhP insjde

lhis sam. princi!lf ,)l polishnrg silh
rlif grri,r rvrs dlso \i,rlitLed *h, rr \,tr,
s.frbIerl v,Lrr krlrlr in a.ir.rLlif
rrri.n $i1h llrr dfjLl .!,Ior. \,)u rrir!
!rtd r., g, r r ri'51 l, S il dr. pnnrIrrI

I or rh,i\. ol t,,! $ilh .rP"r'Jrro
rrrnrl.ss sr1!l.oul$rn ,,f br\\ lfl
l|l\.lrfn is srrrrts rrr)ri,'\ \a\inAr(l\.e
l)o \l) l ns. rnl 11|.,n rirf(rll. rbtr
\i\f pad $lirr \uu (1, r,,. ThaL ir)' lL,df\
.!\l .rhrl s.,,rrfin{ t}rrl\ f.pl).r balls

oi mfrrl rrrinl.is l)iL Ls ol Dflrl rD.l
rf\ nrftal rt!rl rhxL is lrrnd) Ill\ tl!
\u\.3U nrrrlrs drrr\ ,n rlif lxili\lrinA
rhf.si\ts\ rs d hr slriiltss.onrPrni.5.
b!l rh.I tLl1'nudr liD,if thrir llLc

prds usfd ttr rrnr,\r' flrtse\r lfr)m

I re.,rnNcDd usnrA ltl.xr n,,(Lfi,'g

l)ids thrl rrc lirr lN 5r,11 Lo sffit ri Llrts

s!ftr(f 0l \trnnf\s slrPl \ess, \. \\.
r\. r tntrlr, r madr h! :!\l .i l{{l a
''.l.odlc brg Diop-'n) fl, rn Lh,i 1r!tsidL)

,rl .or lirrl,Dt,rf! lts a srd/1\ lrrn
lIrL has r l)i! llrd l\hifh ixrks lil, ,,ne

rn 1ll1r\e Irll ttrril ia.irl P.dsl slr! k rnl

lrs cnd \grin. dr kf! is usnrg i,r|lf-
tIiDg thrl (lrt.s not s.frrtIlrl

so. rou \i. got lhls srrr!rlh k, llf
surla( rnrll)Lrrn Fn'l0dro ir \\hi't5a
hf.$er ro dr' ro .!sur,. this l\l)f ul
rhlng docsn l eontjuuf Lo lidpurn:' l 'rl
5t!rtIrs.1oLr .ao u\f r l!'rl ditli'srr m
trrr\pnr r\rr.D. hor 5pols ii lirLurf
ln\rs \h, rr diltusP, s L\p fill\ Inrdp
l)\ plrr:i,r{ | |iAhh ..nrl!.Lirc uftrL.
sr.h as ahrnrinuDl of rt'pp.f. br{srcn
rhl. ,laD1c and rLc lurrL,,r ,)l Lh l' rile
'lIr olllrj l|llg \,)r , r,i do is moniror

roIf .!atoflLidl rar.. Nlosr !r.$05
all, rnpl Lo rfdurr $ofl \,'lrrrnf b\ \ lo
l0 tierenl {ltrfing lhts h,,il ll:ori rf.
r'!ntrtraling rnrch norf lhnD i0 Dfr
..rrt oftolr $ofl \olurrr', \ orr aN boll_

lng r I'ir roo \ irl,rr{rsl\ ana should tltrt
rh. hfar back This !ug)rl u) ndrr,

\\lleI lIfn i\ | l)ig.l..rr]ng
pi$lem. I rnr i pfoPrin.trl ol.l)cnrL
.rl .LcrDcrs \\l'r! \ou !\d'rl L0 d,r i\

Do il yourself ond know for sure.
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Hr lP /e,

sfl,!r i.rar,r rhar I lrlsrrh( rh.
!,iL , iLd rot drnrag. lbc srr.l. llrh,,rulr

' 
hlif rrrLf(l rl,.rrr'.\ rrri In,usf(l \rl!,i\

un slrrnl.ss 5l!. 1. I us!r i di5f rr'nsr
li, if L,n tr!r,rsL rl!,\ |iLir. is..lrnr-
rg', I Lr\r1i ii,Ll)|lrrfifi: , 11.

( l, ir.r. lit r l)li\\ an(l ir\
tr\,rf ts. r,r11L,,,,r ltrdr!\nl. or,1,,{i.
ar'$..d ar.llsrih.ln3 $i l\ lhL.Lr.\ s

l! rLl,,r th. .lr rricrl\ l!, l. thp \,,fL
i,r \,'Lr IL r\ \t fr irlplfLrIt t,, s,r.rf,,\e
rn(l hrfl lrr,, fi rir I l)r.n $!rllng
$i11, nrdn5rrirl f.i..f\ hs \,,\,ir
L"'! ii \0r u! r bru:l ,, (|, rh. \ rrh,
hi.I Lnrprrl lfr,,.
l)'rslr,\ ln\L r (a! o' \)irlillr \ L,ll

1i $,'rl\ ,r,,.\ l;rff. Tl!.r,. i\ a 1,1 ,,1

inl,'frriti,D rLh,,rir rl rri rr! rhf!!L rLl\

!' I trill|. hii!.J hcr Nl\ l)ninr s 1,,

,li,.,rji1rl\ \lLL,LrIl 1rf u{,il .n .Lifl\
,,rtLriIfrpnr Lit dfil\ sirI rIiL{\r'
\ r L,r,!ug iur! |m.nri

\rrd LlIirlL\ son!r $,,r(15 on pxssi\r
|r ' I ri( tr i rr,fn r\rrt I rlen r itr a

\, \ t)nr lr'!l,r I ir. j ! Lr,rni.8 |, f-
1, ,,r,,1 ,r,r ' ri,,lts:. \r,r I T|. ,,,rlf
3'l ,n tr{( \rrion is I i n,rr|^e rI fL!r
Lurif ul! 1,il\ !ri( .'f.r .r|rfirl\
i"rLr lrrn' tlr \rfLrr ,,1 \ririil,r\\ \r!..1

r^\ lr, ttrrssl\| llLrrr 1rl

.lir,'nruD i\n1,, (1hrl nirk.\ (LNiri , \s

. ', I rtri l,.\\'r t! \thirlan.,,f\t\
r.f n lhe ir \ I lrrn' L' s $i{lrh Lr',d
Jnr 1 )is Mli rr. f ilrl. rL,l.L rnd h,r I i

nt ,LLi( \irriL r!id \,\rnDfl\ rrrn-
!,.1, r\ rrirl t[,. ] irrjr I'r tl nr.ll!!l is

Pf',11\ nni(.Lr!, lf .tf) .r+. !o'r n,rll\
tlrrL L rr, d t, tr,!r\ r|,,( | passi\rlirg

thl \ rr ri 1 $ir I rn. \ f s \ rlihs \r
rrr LL!'Lis {(lriLlL\ o!r'ril th. bcst $N\(
1, !i, rlrr | , ,, arrrirrnti ,r Ll! ru lrt I

llii\ i in,'rlrrf g,rtr r, i
rrl lrl l0r ! r rnini

, Ler'f,frl li ]\,.1 t) fs ffiL irl f
Ili,, i' { rqli{ hrflitsetlr \ I I Ir rlrl lIL
ll\ r: i IrL Ll lrlil\ (|Lla shrr'rr l,f
rrl\ rrr trl!fr Li\ s lrts IrrLrr igrfdi,irr r!

,,\:li, i.i.l I rrr frnrD Irl $it[.nl ir]|r.
s rl, (t\ nr!!r,\lion,n b,,.r{.rr rrll l

,',LL\ tll,iLL1,,^\ Lor r*orks,1, r
' ,,, rr'f. I rr { l,flxlr( L i\ |rrir)l\ irL\ ,.
Iiirl ar . hrrrl irol ,li r,,,1 !, ,,' , rl
f' rr,)\. l('r iLlL s.rrs !,1 rreln\ l\r
iL,\,. 1r\e{l Lliis rn st! |lr\s st.f . ILrr

\ri,,rhr ir r,l lripirrl\ fcrlnrrrlri(l
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What's in a Narne? A Lor!
\-ORl HWES1 El{N IITRA LIGIIT r! rhc I.t(,lllf-Sl
ttl.lll a\u.rcl tt-i lhc rnilLL.trr .1.1. irjr rt l)\ n.lrira
\\r' rc e Itotrrl ntrrnc Ln llrc ltlr L.r.t,qc rl]rlLrstrr' lLrL
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using cleancrs inlcndcd lbr uso rvith
tood utdrsiisrvith d knonr liir Dlj'rgrr

DMS exposed
I am using Klages pal€ malt lor all of
my brewing. My problem as when I

brew lishter bers, like K6l3ch, this
malt seems to imparl a h.avy oMS
smell. ls it the malt or something else
causing this nasty aroma?

Andni itlarttn
qtool\/n, li,v tbrk

'lheF are a c.npl. ol things I n.i'd
ro.ladt! bcfoF gclting irrlo llN derails
of thc ans$ta: Fur sl{rl|rs. I s firuslt
rloubl rhar \ou air'rsinA Kla8es mah
becauso Klagcs birl.y {c'cngo is liftu
alh notrcxisldrt onrnxrr,. l\'lurrr bfrw
,,rs! espe(irllI wc5l (,irsl hres.rs
\!hcrc Klages was !.ry p0pul{r.
rclcrrcd lo two-fow trril1 rs Klrgcs.
Alrlough Klages is virtlrally unrvail
able. manl brcracrs cfroncousl!
rssur c LIut L.S. twoirN nrrll is nia,le
t )d Klages barhl Klager $as a

bckrred nlo ro\! !ari.tl: llrst iDtro
duccd in lbc carh 19;0s. bul like
Ddr! Bxd \ar'eries Ias lx+n repli.ed
hl larictics $llh bctlcr agronollric
qualilics. Klagcs lcgan lo llll o11 ,,f lhe
frdrr sr:r.rrr ir lhr nid l(,(ll)s I

searhed tbr Klag.s on tho iDlorDd
and aU ol ih. hils .ao,,i lrorr |hwirg
disrussn[s and trol,trH rizrl ,)ns $ho

IIirs to. Hrr.irgton. A 1202 rn,l ,^(l
\lct.all lrlese are tari.rjes ihar
n'pla.ed Klag.s) ar. nrnr.rous ard
p ma l\ con,e norr (orDprrns deal-
iug Nilb barle\ lartrx rs lhes. !iri'
oli"s lietd nore grain Dcr n.r ll,u!
}(lag.s and 

^C 
Nl.lfrlf ttr fuirlr new

!a.iclt lion Canr(h) is fst!!irlly
rcsisrrrt to l,)dging. or lhlling ovcr
in lho licld

Tho r)thef U,inr is rlrNr all barlet
\nriiltirs prodn.c nralr thnt .oDrains
dimpthrl .!llld. (DVS). DllS is pro
du..ri b) thc tl.rnral der{r{d{ n) ,,1

rn cxtcnrrll llportunl (rrrt!trrnd in
phnLs rrllcd s-irer|l\ | prhhnin0

lS\l\ll. Al1 planrs con(rin S\l\1. whiLh
rnolcs sultur arour)d iu th,,rn. WIrn
plurt pradurxs are.rDkrll, lhf SNIV is
(0ilerled m l)Nls. (:ook.d cofn. crccll

Dcans. asparagL's. pnrs'rlps. orc. are
rll aftJDrr rlps.ritrl,rrs used l,'
desoibe l)\lS (bf.auso all of rhesc

\egcubkls (ontaio. rrrd hr\e a sbong
sdell ot r)!s).

'I h. rlrongcsl cou.hlion bctwccn
mah trpc ud DN S ir ('lor. falher than
!ariett. l'alc trralls r itrrlrjn n'ir l)l\lS
ihan darkcr mnlts bo.uuso du' ing ki|r
itrg. SMv is conv(rl,,d to DNIS. tlliichi!
Lurn is drilfn lnrn lhr rrall $ith

moGtur(' \rirI prle nrnhs oltcn contai!
Ii$h lelpls ,,t sNl\l ialso knotln as

I)USP- or dindbtl sullidc. in lhc
br{r\irg lit, fttur! l thar ,1,D!err
10 l)\ls during \rofl boiling lhis js

lhc o(hrf thnrg lo u..lersland is

that l)N1S ir onts ol ihose aroma! that is

casill mrskcd Dy otlr.r arcnr.rs. I slat-
(id (idfln)f Llxrt trll (inkcd vcggics ,r)n-
rain l)vs, bur lisred onh a lciv

Strike Rea:Goid at the end of the Rainbow!

Make Your own Spirits and Liqueurs From Scratch*

' Sl lSpnls prodrcls can be Lrsod $ilroutthe feed l0 dlslr alltorne
Homc dstllalon olaoDho snolcu(en1y egal nlheUS

レ ジ
For a dealea near you go to:

www stillspirits.com/usa. htm
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"Help Me,
Ml.Wizard"

ftat are commonly uscd lo dcscrib.the
a.ona. lhis is be(rusc leggies like
carors. colorr_ and peppers have

pungcnl than DMS
(although I d.'te(L & ftiir hint ofl)NlS in
cookcd peppcrsl.

'lhe stnre thing htrppens iD b{r)r
l)MS is masled ln hoppy bcers, liujly
ales, dark becrs wirh roastcd malt
aronrss snd spn,ed bec$ -.iust 10

lloer styles liko Ki,lsch don r havc
the slrorg ffornlls 1o disguisc DUS. In
|:r.1, commercial br.wers brerving pale
lagcrs are somcwhal liiatcd sith DMS

bc(austs nl'st bfew€rs dislike il-
Itolling ltock shnds oul with ils cxccp-
rion ly high lovrt of DMS snd makcs
onr! wr)ndfr why lhis b,rlr is s,, r)opu-
lar I gu6ss it gocr 1.) shos lha! nol all
consuN)rs ugrro wilh us brcwcrs. or
I,hal Lhe {lerago brrtr drinkrr is oo1

koyod Inlo whal should off€nd his
prlatc! Cocz. I sound likc d bccr sDob.

so heru\ a briPfsrmnrarr: A1l bcer
contains Dltls and palor bccrs trpicall!
have r )nr Lhtrn dafkcr b{}crs
be.aus6 v.ry pal. malt is prone t0
produring DMS-ricb bccrs. DMS concs
fro r SMM rnd hcrl is wiral lransforms
sMM into l)N'lS. llear, rime and gdrd
"slripping" aru tirc Lcrs lo DNIS

re ri'vrl. ltrewers Lrsin8 malt that is
bigh in SllM lb.us on .onverting i1 t0
DVS and thcr rcnovirg thc DMS.IIcr.
are so )c tips ti, help this rt)adi{rr:

lixlendcd holllng is ren helpftrl nr

rcducittg DVS aromas bccausr i. gtes
l)MS mo.o timo t0 l'ra\e the wo.l \!ith
sr.am ilhis is l)MS slrippingl I sohed a

si,{trificut DIVS problun in the brcw'
cry wlcfe I wtrk simpll btr cxlending
th€ boil liom 7i) to 90 minules. So rc
brcwcrs nr'o aliaid lhat cxrcnded boil-
ing will lcsd lo exrcssivc wort darkcn'
ing. In my cxpcricn.. this is an

l)r, not ()!er vour brcw ke11lc du-
ing bolllng. lhc id.a is to elaporslr
wrrcr dudrry c boil. ll tou losc too
trtuit witer during boihrg r_ou can
always add It ba.k ater lhe boil-
Evapornlion is goo.l shcn it comes 1o

Do not hold hoi ivort for krng pcri-
ods oft0r tho boil. Thc SMM remaining
alLof th', llril will (xrnlinue flrlcrftrg
to l)MS in tho hot sorl. Sin(r the worL

is nol boilir)9, lhc DvS is not .laporat-
cd. (noling lhri worl as sooD as possiblc

lbllowing lho boil is imporlanl wilh
rcspccl !0 Dltls. I aDsivered a simila.
questi(n r(, fiis in thc March  prit
200ll issu. and will aroiding 'drewing
Dy cabbagc'twico. cabbag. also

slinks of l)MS 1r' nrcl

わ。yo“ α々″rα

O``rs■ o″ ノわr MiS′″ い,zα rα′

ll li′ ′o力′胤
`ソ

わち,θ″ }`“′

0″″ 5θ53 Mol″ 5`′′ゼi Si,′ ′′

A Mくt″ o●′s′or aa″ ′′考 ,7
l)5255 or send gnur e noil

to ('i.@b!lo..o"t. II cDL sub-
nit lprr question b! dnaiL

pletse nrcludc lt t,Int nan.
dn.l honchu'n. Ia etqlt issue,

th. tllzat.l ui seled a !cu'
qn(st ion s lor pthlitdtion.

Ilnhtutndtely, hc .an I respond
h qu?stions pdsonq !. sory!

四

CLEA‖ fTFAS■

KECS CARBOYS BOΠLES BARRELS

Combine the speed of your ddll

with the powerof our design.

Once you've tried our Power Scrubbers,
you won't accept anything less,

咄 carboyscrubbencom

1814)591・ 0000
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Mild Ale
An ale for the lady and working man alike

Styl9 profite

by Horst D Dornbusch

RECIPE''il'lild ale" hrs sL,rh r gc tle an.l
tricndly rinr. \ir. rr onc time. this
brew was DDr a Df.r Jo, tho gcnleel.

llathcr. il wus lln b, \fr.ge i)l(tx'ice of
thc rou!+ n{cks ol ll'idsh heatr" indus-
rry * a roal rcorking ran's driDk, fln'-
sunrcd in (lpious quentili{'s by thc
srcel workc.s and .oal minrE of thc
J\4idlan.ls rnd nhlcs. lher. loili'r,{
chaps nrcdcd lols ol li,luid ti)

replcDish rhe rweal ot thcn brows by
whi.h thct .amcd rhcir d ill brcsd.
Corrsidcrirg rhe drfgcnrs flxk and

rIr Inoltpn Deral rh.l h{d lo haDdl,'

drt bt da). drcs. li llows.iust (i)ukjrr'l

allb|.i 10 grt drunln, rl,e j,,[. so lhP!
ir!bibe(l a nrild al{ . . anrl rh. 3.ntl,

The Partigyle Origins of Mild
lh. n,o$ ol Drild nlc. h(^\ c\er. rN

n0t lound 1D h.r\J i,,drrsrrty t\n I

l! l)fe lh. Indusrrinl ll.\.Lrrion of th.
l(rlh.cnlur\ Prrlr{p! {s crrll asLlrI
lath r.Ilur) u rrrilder, $r'rker rr'f'
snn ul tlr ffjlrr ar hro\rn | | \!as n.l
rli,, drirk ,,1 rhe h.i\\ labor.t: bur ('l

tl!, lan1,f scx- wl!ri) m.rrl,t,rs $cff
.,,Isnlei(rl lrr' dflifarts rn handlc (hl
nn'gh strll \lild.f. $.rrc, l)' ers $c!'
aLo ihe pf(isrr\f ol the serlrrrls, whr,

$rn,rrnNirl.nrl l{!' lrtr! on lhe sncial

rolrnr Dol. r. h. d.s.r\ind ol thc good

sr!ll lndc,rl. th. lirrcruur! ol lhI
Iniltl 11, $r\ ll,err i sn,rll se{\i{nl
b.rf, a bfr\! rhir 1)nc c.ulil dfink
at)l.nl). $irhoul !uili'ritrg toI

lln\!-te.hDicrlll. mild rk' proDa

h) sraln{l our rlnroli i(r(l\ortmll!
origiDalh. durlug tIe t'l(l ,la)s or

Mild Ale r," L" . -r'.^

paflig,\I. bcu nrdkjng, Inild rli,s,ts r
b(\\ li.dnenr.d liom rhe l.sr ll's: aDd

rl,os. fath$ rhin unrirgs ol rl)e ntash.

l lus Drild ood |^r i! \lr'ptglI sinpll
lrNaosp ar thr pnd ot rh. spmgc lor
aner rhe rhird. inurlh or'lilih sparger

rln.r. $cfc noL rrtrr rrrrrr! \rgaf{ ,tr ila_

\or l,'lr to nu\h .nt of rhe grist IloN
rirn) nrnnings a br\Lor Nould lakc.
hplhr. hc rnll.d r grl( r niLd d, plD(l-

.d on ho\ rlx irdi\i(lLral b.,\\ hons.

'fh. graio Lfd dfprh atd ll'e rcla-

ti\r lize ot rh,. kprlL{ aDd mash lun

r,lh\s d rnlP in th. nuDb.r ol grlcs {
bf.r!.f caD.\tf{(L lioD tlro sanrP

mxsh lrr an\ m\e. | $o.l lrltrn thP

finrl fIrninBs of a n]asl' ob\io!{ I con

ilrs monr r$rfnrgcn.) LLux Itrtlnalh
dcsiF d or ae.rpLrl'lr. l,' I

uill rlts br!nme nror. Jir l! fstalr_

lidr..l as a s.pn.atr s\le. rxd buled
llord s.ratr'h lln il\ r^\rr5ako.lhe becr
rln, h.famp *1..r.f it rh. llDish ll
hrAv..l in inf wilh lll drofr tr'trdilion-
rl .oots ol tIr sttl(. u\ \r (lo irr orrr

reeip( s brfe, llir nrllrl alP s mrll .onr
prn!'nr. $hi I bcing som.wlr{l rruLtr

lionr !o,rf {u)brf r(' (trrl n,al1\. rhorld
als| harr a slighr und.r.uff'rnt ol

alnroqr lrrilr 1af1[ss Br.ausc d(
nriklmkos iG urigilr {s r be{ lio,,, lhr
ftr{1 funnings olrlrr I,rnilal, crr. as a

phr r)r \r,)rds. $f l rtrll out iDturPr.
tari{'n ofth. r'(ipr lh{ End luu \likl

!s a $, rk btse. sr\1.. n,il'l alt, nrs
.lprfl\ a krown cnlilr h! th. limc thc

tort.f ind tln' pale rlr frnrrgrd itt thp

lTtl) Nd lSlh re,il,rfi, r. rn l;11, {onrP

be{ f histofirns snggrir lhnl mild al.
nrr oll.n on. ol rhe loLlDdaLion
'\hr.adi lbr dn,.rd\ l.(,n(l,ti p,)rrer\
(tllf uth.r llfirflds oll.n beiDg. middl,
{rl rh. n)ad bro\n or palc ah nnd {u
aF.d. snlc. aDd prrbablt slightl\,)\i_
dilfd stdrk rlel. \ll d a e hrr rltlaYs
Iepr a fllalilcl! chmp bro! with a

lo$ al.oh.l conr.Dl of around
it'I, r\B\: |lirlicf nritiall! rnd ligl,l{,r

ln Ihe e\.lrrion ol'Drild al.. c.rlor
s..ms to hr!. pla\cd l( ss ol r dtili'rins

End Run Mnd Ale
(59a‖ Ons′ 19L,al‐ grain)

OG  1 032 FG‐ 1008
SRM・ 17 1BU‐ 13-17 ABV‐ 31%

ingredients
5 1bs (2 3 kO,pale ale mat(25 0
051b(2279,CattPlS mat(2・い
11o(0 45 kg)ambei mat
or Mun ch mat(10・し,
2 oz(579)choCO ate mat(250・ L)
l oz (289)01aCk mat( 500° し)
4 5 MU Fu991eS hOps

(100Z/17 0 of45● /● AAl
l lsp llSh moss
Wyeast 1098(Blushハ lel,VVhne tabs
WLP006(Bedi00ハ 10 0r whFe
LabS VVLP025(SouthW。 ld Ale)
″‐cup p●ming suOar α DME

Step by step
For this classic Brtish‐ s,le ale

use a single step in`usion mash of
med um th ckness at 152・ F(67・ C)
which is near the lower end ol the
diastatic conversion range This yle10s

mOre rermentabie rather than
unfermentable sugars anO thus a
d″er Fnish  Let the mash rest ヽ r
about an hour and ihen stat sparging

slllwl,for perhaps another hout untl

the ruooings reach a gravi,of abOut
8° P(1 000 Spar9e wnh water ol
7tlugh,180° F182・CI CheCk the
mash temperatue pelod ca y and
drop your sparge wat・ rtem"rature r
the  mash  temperature  exceeds
170° F(77・Cl
Bol the wo腱  ,o′  about 00
ninutes ハdd the bttern9 hops 81 at
onco 15 mlnutes ntO the ool You can
also spit the hops into ″ヽo equal
portlons and add the seconl half
anyi me bet、 ″een 30 and 60 minutes
into the boll The later you add いヽe
second pOrtion oFthe hops the more
aroma yOu w1 9et r yOu prefer a
hoppler brew ッou can as much as
double any of the hop quantites
、vthout hann
Aboul 10 minutes before shut‐

do、vn add i teaspoon of rish mossto
the kettle A■ 8′ Shutdotvn check the
nle gravty and adiuSt 10 reach the

“

ers o■ 9na oravw o1 8・ P(OG
1032)Then letthe wortrest'Or aboui
haF an hourto alo″ the tiub to settle

S,phon the clarfed 、″ort Or the
doblS heat‐exchange ltto about 65-
70 ・ F(18-24 °C)aerate the cooled
wOn and ptch the yeast Alow the

OG … …   10301崚 t7う●・P,

rare y up t。 1038105'P)
F0         103)1010("25° P)
depends on grain bed mix

SRM        approx l● る
someltnes● erker

lBU   …    10■Ю
usualy atthe l。、″er end

ABV        23-32%
oflen owei ttЮ  y upto 3 8%

"t "'"" ' E



Why pay for ingredients you don,t need?
Create a kit to brew your own recipe with our

Build Your Brew teature or buy a prepackaged kit
to make End Run Mild Ale or one ol several other

recipes that have appeared in BYO.
We also teature a full line of beer-making
& wine-making equipment and supplies.

Visit us on the web at:

www. bradyshomebrew.com

BGarybHomeBrerr'
E-mail us at: info@bradyshomebrew.com

Stvle prorfle

rolc tban o1he. r:hara.teristi(s, which
nroms Lhot n ld dcs can be altuBl
pale. Iairl! dark, ('r anywherc in
butwecn. Bccausc of rhis laUlude. I
hrvc dDs r middlo ofthc road color
valr'c in our rei:ipes ofaround 16 SnNl

The Modsrn Mild
Mild sle has Inx,r a popular bo.r

st)lc in llrltain undlroughly lhe middlc
ul thc 20lh ccnturv, whcn it started tr)

thu oul of falor iI pdl, bccauso of
ihc gros,'ng _invasion_ ol lhe Brilish
brxr markol lry blond lagcrs lrom fi.,
con{inent {na'nelt nuropcl. Not sur-
prisins\'. n,mmercisl mild rlcs nor!
lcnd 10 bc difiicult 10 find in thc New
World- Unlikc olhcr tsritish olc srylAs
such as pale ale. llA. porler, Sfl)rch alc
ard stout, nild alc ncvcr acquired
mu(h ol r nra.ket trbroad, .vcn durnrg
irs hcrdalr Probabl\' the besl known
and dosr auftcntic modcrn mild- and
lle one lDr)st lik{ty to be disrfiburod In
riorth 

^mcrica 
i( rhc slij{hlly dark

Highgalc Vild liom thc Dass llighgate
llfcwert In)ated irr Walsull in thr
linglish Vidlands. lhis )rcpr has aD

opproxirDotc 3.2% .\Bl
N'lany rxt}ors rrho citc lho rcadily

availabl. imported llodding!trr h a.at
{wilh 1hc sclfaciivating niirogen rvid-
srn) as a closc scnblsnce olamild, bul,
subjcdilcl!, Ifind the Roddinglo s

3.8% AIV just a loucb too high. It atso
htrs r bit t(x' mudr hops lo bc aurhcn-
lic. ln addltion, irs nilro-d.ivcn eff(x,
vosccncc srrikes mc as too nne and
silky for ! lluc, l{rw carbonation,
''mlld ' ldste. A truc mild hns ils own,
gcntlc carbonadon. Boddingrr'n d,Fs
lrowcvcr, hove thc propcrncdium b.dy
as well ds s'me ol thc sliShll! sou. !ct
nult): mah flalors that ar. tJfn.al

Th€ Mild Erewing Process
DepcndiDg on thc hisrori.nl

sourc€s lou mnsult and thcrc is no
agrePncnr - mild {les should bc
boiled vigorously. l)ur mild {lc rc(:ipr)s
(ioll for o 90 Illhulc boil. ll you lind
lour orign'al Araviry ro be oulside rhc
spccified range ater the h'il b{}causc
ol highcr than cxpcctcd el'aporslirxr
l"sses, sixrplr liquor doin your ivort ti)
tho proper 8ra!ity valuc {treatod

HOMEBREWERS HOLY GNEN
DISCOVER TIIE ULTIMATE gUEST...

NOT JUST FOR BEER, BUT FOR KNOWLEDGE.

Pass lhe presrigious lnstirurc and cuild o[ Brewingls Gcn€ral

Certilicate in Brewing and Packaeing Exam, andjoin an elit€

coLlccdon of the world3 besc brewers. How? B]' €nrolline in

the G€rcr{l Ccrtilicerc in Brewitrg and packrging Lxam
Prcpararion Program, an oniine program oilered through

UC Davis Extension. We're lhe only inslirurion in the world
to ofter this compreh€nsive brewing program online.
To bcgin your ques!, cal (800) 752-0881 and ask lor deDt.

371l. o. visil our Web site.

wue..rl.n.lcn.u.dlvl...du/br.wlng

E *.,,.,,,,,.,,-,- 
",,.,.,,,,-",.,



Iwip― QDliDued    _   |
brew to cach teim nalgraviy(2-3 days

or longeゅ  tet Stand for another three
days to alov7 the yeast and cold break
tO satle Out Rack carelul■ pr me and
package This beer should condition
quickly 、″thin a week to 10 days

End Run M‖ d Aie
(5 9810nS′19し,partial mash)
OG= 1 029-1 033  FG・ 1007-1003
SR,И ‐16-17 1BU‐ 13-17
ABV‐ 28-32● ●

[ngredlents
2 5 1bs (1 l k9)pale ale lquid

mate薫ract
1 51bs(0 68 ko,dark,quld
malt extract

05b10 23 kO)amber mai
or l´unich mat
2 oz (579)choCOlate ma t
1 02 (289)blaCk mat
l10(045k9)sXイOW pae mat
(Opt Ona)
45A4U Fu091eS hOps
(100Z/179o(45● /● M)
l tsp lrsh moss

,Vyeast 1 098(Bri sh Ale, VVhte tabs
WしP006(BedfOd A e)or Whte tabs

Slep by Step
Goarsely mill tlre 11 oz. (312 9)

combination of amber or Munich,
chocolate and black malts ancl Place
th6m Into a muslin bag. lmmso ihe
bag in cold water and heat slowly, for
aboul 30 minules 10 170-190 'F
r7+8 'C).

Oiscard ih€ it6g and mb( the liquid
wnh abolJt 4.5 gallons ol brcwang liquor
H€ai the liquorand stir in the two liquid
malts. Briog lhe dissolv€d malt
extraci 10 a boil. Then follow all
inslrudions tor th€ all-grain v6rsion.

ll you wish to imitate the lannic
aslringency lhal would have been pre_

soni ln a taditional partigylo mild frcm
ihe rhin runnings of the mash, bil a
pound of un-milled six_rcw malt in
about a gallon (-4 L) of water tor about
30 minutes. Sl|ain tho gfain off ihe
liquid to creale an asving€nt lea. Us€
the tannic t€a as part of th€

End Run Mild Ale
{5 gallon3/1g L, exlract onlY)
OG = 1.029-1.033 FG = 1007-1.008
SRM=16-17IBU=13-17
ABV - 2.V,izya

[ngredients

O lbs (136k9,pale ale lquid
ma t edract
l lb (0 45 kg)dark ale lquid

mat e対ほct
041b (180g)stOut ma t extract
ib(045k9)sx‐ row pa e man
lop10na)
4 5 MU Fug91es hops

l100Z′ 17 g of4 5・
/● AAl

l tsp lsh mOss
Wyeast 1098(Bltsh Al● Whte Labs
WLPO06(BedfOrd Ale)o「 VVhte Labs
VVLP025(SouthWOld Ale)yeaSt
Approx た―cup pr min9 su9ar Or Dl.lE

Step by Step
Hed about 4 5 9alonS(｀ 17 L)ol

brewin9  iquoi  Str in the three
lquld mats Brin9 the dissolved mat
extract to a bol then io‖ o、″ al
indruct ons iorthe a1 9rain velslon

if you wiSh to imitate the tannic

aヽringency tha would have been
present in a trad ilo,al partigyle m‖ d
Oo18 pound ofun― mlled six row matin

about a 9alol,(‐ 4L)o(ヽ″ater for about

30 minutes  Strain the 9rain o“  the

lqui●  O create an astinOent iea use
the  tan nic  tea  as  part  of  the

|

―
―

―
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Bdglan Kts for creat Beers

|

lmmortalize
Your Work.
They'lr neler torg€t ,our
giit .Create cu(om Labels

uring your own @.d! with
our styrer, sl1.p6 and.orotr.

minimum odel cet 4'pa.k
and 6'pack.atrie6, too

BRE\\ILRll tR(Dr;CTS n'lo!!Utu\frrrr',@n

rrn \,, , O'\\ \.1rmli.r'rrr13



l)r,\\in,.r rrtr 'ir f,.li.r.p.l rr r' 
',luo.rL,,f\ !,, {lunr )inq I lofl ,, .1 s ri\lj

rjlr, \r)!f \clrlr' rl is $r'!l(l .r'rrri.l\
rir^\ t'll \.Lrf i1. \ll\ l

lr., , rr rn Ur, Irild r l,n\ ,)ririrrrl
tfurr\. rhls hr! f I Lrls rt, l)f rirrli! I
i, l)o(L\. r I'ir h nr..irr tr rirrrLr ?\ trLifi\
(tr ii t \. &.(r!\r, ol ile ff,rrirc rrl Lrl

rlf,,h!, ffrl [,]r^. LIf l),. . d('\ n !
l,.r'p $!,1 \rhf r t htsf ri pu h{.d
llr'fell,r. (,'n!urr!, ir \irl' I I
r!,r\.r:Lh \ \l .r L prrilr(L .l linr!,
nl)0uL rL fiofllr I

\s ir l,^\ gra\ r\ h,,rf. n,i ,t at,
niLrsr hr "Iri {l lD l!,! billfrnf(\ t.r'
'I1,.!ril(ls rjrir lla\,'r rlr'Ish !t'r \.rl
1r^\{.r rLrl. rrr!sl r\r\s Iffnrtlrirrf.
I lrii lli\ $fll I ir| ll r.rLrl rs rf inF\-
l),.nsi\,, )-rn hr,r'r Lrs1. hfps h.1.
,'l\rr\' l,L.n r rl,. I rr jr,rli \ il
lr'irrlri lr rIr, l!rp {l,,tJaflr]rrI1. lrrfr'-

', Ih!,rirrl|riin,rl ril,lil, | .r, i r,'
i LrPfr5l s: .\ l!i1 rL,is. ,r I r\ [t !t
{,,,lrlirrr\ ,! I aggl,.\ i\ lh lfnri ri, nil
(, !rr.r|.inl ,) tlrL {r.![lL iln]linr!\
I rLIff lL ,f! \ ill .1,, hr l\,'LrLrrur,L

rrr(r !ti \,),,, ,li'nl. \iDrpLr I n' r, rr

(l'rll rnd lrrlfl \rif 1i, .. lrfr,r,,f of
lr ,ll ,jd rr L !1i,, !uilrhlr orr \ r i'r'!1.
lr'tr Ndfililrr. li nril!1,,s inr , lll, hnil
is rr'. rLlL liir Iha nr l,l rl. Ilf,,tr, rs
\ ,) \i\ | tLr.\|rrl fi \\irlr r \ glr l\

,'Li1Jr ritrl .L l)rl nirnl
trr,'rrrr. .r! \tillt rh| [] rL.rilg Li!p\
rrl,l rj, rL lirdr!, ib. IjLirl r,l\ r,|lli
i , f il lr:r \t nl (,1r1(Ljrj[\ r..t,1)f
f!,.l,jl.r b\ r'fr-hrl rr rl rLdrl 1|.
r'rrrr I Lrri lr!t ttLrxnri I iir rlrr, tir|! |l
\\ i!lr.rr11r. alr,Lit ll(J r|(l r,r) rrirL|.c

lrr !,.rj,,frL. I aDr r I lnr jfr{l In |\
prlr\ rr \ n!rf, lr.

(l iLl sr\ hl $lrfn r,,1,I rrI I rniIlrl,..
lr . rLLrir(f is in.!rf,,lir i. f li,.\ \l

rlr!, Liflr,\ 'r l)r, rasuiLl rnrl r t)ri.is.
i r{, rd ll,n\ ,,irrn irr\,, \,,1, 'r!.rjrr.d\1r I hLrt'\. {frLrn. or f\r-rfr irl lrrl
.irL\i r ,rrrnlt.r l,.lrl' \!,1 , i n.rl, r!'
\r\'. f.rli ffn iji i $r'r "lt tr r'r
riLrfr. (rr it rr'tr:) \\iilr fii. ri,. Ir
nlili,r,,!r iL r(irlL\ frrr lirrt'

i.of tlr. Dri rL rt i' l{l\ \!,u l)rrit\

r!1al iL,r' lhr! rirrf , rrl r rL i( r.i1\
\\iLlj r .l i', \\ l:uH{L s. lijf lrjsrrr.f
rs.!.r,,'it),,r \!,Li rl,rrl lrr !|.isur, f
,r! r, I !u, fr 2s gft r\ ol'liIrr\ li| rr

l:i lt llrL j'jrrll,trr il'l lr l)..$ |
\o! )rin\r \!r I flil(l rli lr, al 1 rc
h,ilrt,,,f r'frl (11 Lli! ,, r I lro$r\,.f
sinrtil\ d,rLihl. I r Ir)t, iulo!|t sf,,.i-

lrr r rLr(sltll nr|] i{ i nr ll : |, is

\cf\ frrrlj ! rr rLr L,r a llrjr brL^\
rl, . l)r r $ir I rlr , .t.L { r,) ir)rl!jrr r)t

arir I rL\ lnlr.r.\ lrrrn tjf 1.1-nl!
lr \ks 1il \,,| \ \lj rLr L!rjt)lrrn/,.iI! rfr -
ljliL, rrl. l)r11iL\ . nrr s . \lill ,rlf
lrf"$"rs. sl!' rrDr i, I lr nill I i I

a!Llr.rri'ir\ lh,,ff{,j.1. !c,(l r. Ir
frll! tliD.5 \i1h rhrlr rrriIl.rl, nrr n
," L.\rfr! liill \Ll lfri. Ifl sr fs
\h, I lri tf,ihrl'l\ ,'\tsr \t)rfH,.iujr r rrn
t! r.rr.ri!, llrnr dl.lrijIr' inLit\ -rsLr'ln-

Afl,r lL!,: nltitli r!.rLns \rfr rir,rLrl(l

rorll )ne rri I ol flt uL)fl ulril \luf nrf

'rirr,r\ 
nr! l] r g r\ r\ !'l tr,fIiLpr ] l,

Ll t)l)lr. | \Lr'tr( t Ir.\r ,.s .irr iini rlt.
th. \rnrt ,,ilii |\ tiriph 

''iifrr 
I

Coverted keg
with screen

$ r43.oo

From single pots
to complete systems
Larry'a can do it all

Standard setups or
custom aystema

built to flt
your application
from $ 75O.OO

uni-tanka
starting at
$ 980.OO

a.rry
EtA71NC SuP

f''1 1 ,"'' ""'

1-800‐441‐2739 Kent WA



pound of \ \-r^\ mah iD nl0ut r galkm

l-1 l.r r'1 \\rlcr li)r about :J0 ,ninulcs lu
.rear. ar lstrjrgenL rca llc surc lou
usc si\ r^\ barl.! bccnusf ol ir\ high_

r'f falir' of husks 1o slarfhe\ Snritlllr('
Srnin tca Lllrrugli a sierc rDd usr n ri
put ul lhp bre\ving Liquor

lrp.aus. nild ale dorls r.1 ha\r
nruch bodr. ir's r!,r \fl' rllir\rs.enL.
(lhi5 is r)cfhaps onc rcrsorr \!hr
Boddrngton !s.s lhr nilr{r{\idgel )

"Moking o mild
ole is very much like
moking o ihin brown

ole, but with the odded
component of lonnin
oslringency from the

groin husks."

Ii ,,arL, Llt lndnlraled. !rild al,

has \pN lirrlc hcrd. $l'nl rrrakpr ir aD

idcai frsk rondirn)rp(l bc.r Ls. tIo

Dr.rc drdn r /-.rt ol tlinirtg sui{ff li,r
li\e grLLonr of b.cr I X{!tri s'at to

crsrtr. rn f\e! dislfibudon,n pri'nirg
<ugar is rt' add r f', lcaspoon tle\el)
rhf,)ugli a small luruel irt,' each

Bc.ause rJf rhp slightll trngt llalof
corpulefr ril rh. \rcal nild. jLs \fasl
, rr b, son!\vha1 liult\ a\ $rll \ soit

ahlf fh.ri(r' is rl,r drt l.rDrctrtirtr{
\\'\.as1 l(Jt)t illrilislr.\lel \dsl f.on1

\\ hillnr'xd. $LicI inrl)rft\ slighrl) tar1

ard Iiuitl f,,n,!o.pnts to th. brc$ \n1l

rrn r.liplf rinihf ffsuls *ilh thr
\\hirp l.abs \lLP006 lBed!,ird \l.r of
Wl l'025 lsotrthBt,ld { P) I.rils

TLf r('ril grain bill of dre Enrl Bun

Nlil,l {le is foughl! 6.75 ll)\ lapfr.\i
nraicll 31kHr. l)re n,ish ir.alcuhled
lo \ield a $1ft ol I "P loc 1.0321 i,, i
sI\ cm tlilh an 1)\lr{t:L efll:lrri.t ol

l,i"; \\'hclh r \uu Lr.$ ir li)f:our lrir
Ir.ll (or hdr,r. is a hf.r Io uij."" olifl
a du nr rhe nrii.s. nild ale is arl

eredl( Il, q|iilihlc n'ssio! rh.

llrtst l)anbus.lt 1s B\t)s tt!lk Ptulilt
akthor. llis artirki ott TiappiNt nks
uWeetud itl thc l\1obrr 2l)lt t tssrc

助 ″Ava励ルールタεttπ′Jαεたsο″is

Beer Hunter@ Glassware Set

One oJ the qu.stiors I utu tnost tJ.ften atk.d X: 'ln.roar B.e. Hunter telNisi@
pro?rans, and yotr books, lou sho\| b?.t 11 such beaurin 8!ass.s Where

ca we but them?" H.ps an eas\ hd.\ to shot that !"ou apprcc@e Sreqt
beers. Serre them in glass?s d?sigaul br'andJor The Beer Huntei'

Each se! conlaif's on€ each of the iitlowing, high-quality European glass€s:

Snifter Slrong Beer Glass'Session Pint Glass

Tasting/Evaluadon Class . Summer Be€r Flute

Four exceptional quality imported glasses for $23.95 t*sr'qs 'tl
www.greatglassware.com or (877) 893-9621 ror!FREE

It's a Matter of Taste

И二躍 NDER'S
SLζⅣ εθしいr7Ry.

■/4D″ ′ヽ 7″β IS4

TRY O● R PAI′ EヽlArr EXTRACT
AFTER 25ヽEARSI「 'S

STIIL THE LIGHTEST EXTRACI EVER SOLD!

St'P卜 R10R QUALITY MAljr EXTRACTS
‐ Cじ STOM BLEND MALT EXTRA(:lS AⅥ lヽLABI E

California('onctntr.lte CO
18678 N liヽVY'9 ACAヽlPO CA'5220
(209)334_9112 Ph.(209)334-1311 11x

ヽ、1● oヽ● 1le■●

ヽヽヽヽで■■t｀ r,atollせ ontrate tom

Cal● onc■ 、oltC。 11l net

rr,1\dP{)r\ \,trafrrrr1己



Steeping some crushed grains in your brewing water is a common way for extract

brewers to add flavors and colors to their brews. However, not every

grain found at your local homebrew shop can b€ steeped. Some must

be mashed. Steeping and mashing are similar processes if a home-

brewer performs a partial mash. (A partial mash is a mash that supplies

only a portion of a beer's fermentables. The rest is supplied by malt

extract.) Steeping and partial mashing are not, however, identical

processes and knowing which grains to steep and which need ro oe

mashed will lead you to produce better malt extract-based beers.

Whatb th6 Ditlaronc€?
Steepirg is tho proc$s of soatiDg

crushod grsiB in hot water to exiraci
Ilavor and color components. Mashtng
is lhe process of soakhg crushed
grains in hol water to activate enzymes
wiihh lh€rn. Th€ enzln€s caralyze the
conversion of starch€s in(o sugars. In
the process, Ilavor and colo. compo,
nonts are also €xtracted. In both cas€s
we soak Oo glalns tn hot water The
dlJTsr€nce is whsther or nor we are
activatin g starch-converting enzines.

It's All About th€ Groins
Wherh6r or nor a gain can be

steeped d€ponds on how ir was malted.
G.ains that havo bo€n srewed durlng
nalring can be s|eep€d. Likewise.
grains that have b€cn kilnod at high
temperuiu.os can also bo sreeped.

Thc most commonly sreeped mairs
are th€ crysial melrs (also callsd
car8mel mslts). These Fains aro
st€wed during ma.ltlng, then kilned ro
coloN ran8ing Fom 10-180 .1. They
Iend a rgddish color and sweet
caram€l-like flavor to you. beer. Most
of the starch in lhese gratns is conve.r-
ed lo sugar dudng stewiDg.

ftahs rhat a.€ kiln€d ar high€r
temporatures or for long€r p€riods -such as chocolale malt - can al6o b€
sl€epsd. noast€d malts tend to b6
darker than crlstal malrs a give a
dark€r color ond sharper flavon

M3lts that aI€ nor stewed or htgh-
ly-Lihed must b€ mashed. These matts

are called bass malts. Base malts
r6qui.e mashing ro convort rheir
starchos lo simpler sugars. If rhese

$ains a.e not meshed, unconveried
starches are reloasod into rhe wort ard
eventually wjnd up in your boer. The
r€sult is excesstv€ hazs and the poten-
tial for a "stsrchy" flavor. Srsrch can
also serve aB a potential c6rbon source
for contamtnating bsctcria or riitd

Stooping
when steoplng, the temp€rarure of

th€ wabr is not criiical - w6 er€ sim-
ply soaking rhe grains io ger ths coto.
and llavor compou.ds our. Recipes t]' -
i.aUy recommond stoeptng tempera-
tures belween 130 qF (54 eC) and
170 'F (77 'c). Anlwhe.c in this rsng€
will wo.k, so donr wo.ry about lhe
procrs€ tempereture recommond€d,

The amount of warer used is also
not critical. As long os there is enough
to completely irnmelse the $ains, ir
doesn't matte. 

'f 
you Nc a liril€ mors

or less than recomended. Ste eping in
large. emoufts ofwater ext acts mor€
of rhe navor and color ftom the gratns.
However. it can also ex(.ed rlnninc
and r€Bult in an asrringenr t&sle in
yo r bee.. lf you steep your Fains in
lols of wator and i&sre some asrrtn-
gency in your !s€rs, cul down on rhe
amount of steepiq wat6r.

Altomaliv€ly, you can st€ep in th€
$me volumo of wat€r if you adtust rh6
pH of the "Fain tea' to betow 5.8, but

NovemO●●2003 B■日″ VoJR owN
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noi bclow 5.2, as you sieep.'lhicker
.8lain teas heve a bcfler chance
of falling into rhis pH range w'thour

My normal proc€ss for sreeping

Srains is this: Heal 3 .1 quarrs ofwarer
pe. pound ofgrain (6.3-8.3 L pcr kgl io
r50'F 165 .C)in your br€wpol. put lhc
g.ain in a lruslin or nllon bag. Sosk the
grain ln th6 hol water f('. 15-45 min,
utes. Remorc thc bag and plare in u
lsrge colander Rinse rhe bag wilh
150-170 'l: (65-77 .C) brcwiDg warer.
eIownl8 tho roolI to llll rhe brewpor
1o the corr€d amounl for boiling. Bring
tho wo.l jn the kcrile 10 near boitiog,
add tllall exlract and p.oc€ed boiling.

Cold Steeping
cold srceping is a vadant of the

usual homebrew skepiDs proccdurc.
h cold stecping, speciatty $ains are
steeped belwcen 40-55 .F (4.4-13 .C)

fo. scveral hou.s !r ovffnighr. Cold
s&€ping is most ofren sed on dark
grans md supposoill) rcsulrs iD a toss

A blllion dollar pharmaceutical company uses our fermentation tanks for blood plasma separation.
Their former material was stainless st€el! Need we say more about our plastic or bacteria?

Why MiniBrew? MinlMash Lauter Ttn

. Primary & Secondary - All In One

. No Morc Hard to Clean Carboys
r No Siphons - Move Dead yeast Not

The Beer
r Closed Systcm Rcduccs Exposure

To Bacteria
. Extract or Grain - Fement Like a pro!

Uses up to 35 pds ofgrain.
Flat false boftom will not
float or leak. Sight glass &
RIMS threads. Designed
for mashing and lautering.

call 9o9-676-233'1 or e-mairjohn@minibrewcom or www.minibrew.com 1or a riee cataros

5 sizes -2Brands
6.5 gal to I ban€l
Affordable Conical

-- MiniBrew --

Fermenters

Na!6nb.r 2003 Bhn Yor R O$



aggrssn. lh\ur lionr l|,{ grrits.
llf s.air rea lrcm a..kl src.p ru
be rrldcd il .n\ titD. dufilg tll h,,l,
incLrding lx|! in drc !0j1.

Pafiia1 Mashing
l\'rlof,ujrrj a l'ull irhsli re.tuins

cquipn!!r' l)e\i'rrl rhrr ri\, d in nornul
c\rfr.rn\irh-grains br(\\ing. lsee
''Inlu\ion i\lashirg ir thr \larrlr-,\1) l

2003 issur li,f ro rrrxl',dion ro li,ll
sfal" rfashing I lloNc\.,r 1uu ear t)nr-
rii nrrsh n' \our brr$r!rl $i1h jnq' it

\\hfn lo sr.cp grair\. Ure li!,1
perarurc is D('! rhat ir!p0rrarir lD

rurusIirg ir s cfill(:aL. I li!! dfgr.cs
rrrirli,'n .an ..usf a n.ti(fable dilli'r
.n.r in lbe L(r. \h,sr Inashrs r.si
bfl{our 150-t5r .tr (n,_t(l ..) (lD a
sin{li,inlirsion 

'nash. 
this $ill bf the

onlt n sr.l \\ sueh- foll(^\ Ll,e n\r r, m

pcf(t![{ s ii rli, rr.ipt f\a.11}. of b.
rr*'ritrr nnd.rsland how ro cltoosrl

lorrr oNn rcst rdDpcfttu..s. lailhrr
{al. }or musr fifeft,ll\ .ontroi rhc

lenrl), fhlufe o{ lhe nrath
llrf !olun!' ol $atr'r i\ rls', rrritrts

criliful\!hen nrr\Iirg. li,{ itcs 11pn al
l! rpconrmend l-2 qrurts .f wrtrf prr
Dori.l o| guirl l2 .1 I pff kg). Nl,,n
rlarf' klulrs i! a nuslr rlral con\fns
sL(^\,,f, liur t)r'dnces i mof. li,r'
menrabl.r \tof1. l..r! Nrtr'f ft)s!l1s iI a

liash Llrr.on\,,1\ la\rfr b'rr ifod'rcos
less ll.rn,crrahl, $.,1 \ginr. ft,llos
rhc rrfil)f of b. su.r \o!| urd.rslrnri
thc corsequfru,s 0l ( harAr\.

\\hen paflirl nashiDg. I usuall)
hcrr I i qrarts ol \ cf p.r pourll rn

graln lll I l- pf. lgr 11) rhrrt l2 'll
l6 t "(.) rl)r^r' rIr inrpnd.rl rcll !i,D)

pefrrlrn,. \s $irh src.pirg. I pu( rhc

cfLrslrrd gfair i! r nrLrsliri baA,rnd
irnnr!sr ir ii rlrp h.r $rtcr in u)!
lrr\\l)(n I nlikc $i$ sl,r.pirg, I nr,li-
rrif rh. nDpffrLufc tr) ke.| I *ilhlD n

coupl' rlcgiees,)lrl,f r ger. ltii is,nl:
Lriiusr up or d.i!n hr !d.{ing s,r'nll
anrouDls rn boi iDg ri.tr'f of eold $ rrer
\on fun alro lifrt tour l)r\rpol lr) .lo
so- r d l]erl li,r l:+: s..onds tlt r

slif lli. nrrsh a..l .hcck ils rdrpcra
iirrts irl l!!o or 1lrr.. phcrs.

l.r rle paftlul mdsl r,st |nr 45-61)

Li,\,1(.s. rhen lill hp Ernin bag out and
.insewilh horl170'l:,?7 "(l)$atcr llnl

rppforiul!l\ as mr! h wahf lbr dDs

ilg rh. grninc as rou did for rDrshing
thfrn (Th,, pro.,,ss,,1 rirsing rhc
grni,rs ir r Irrsli ls frlled spafgiDg.l

ll ln,f panial d)xsh co.si'rs,'l
or. than n 1c$ p('ul,ls {,t rjrain p.r

5-girllon (1'r-l.l bat,lr. jl sill b. rvorlh
rou. shilr ro.h.ck 1lN pH. \ou edn dD

so silh fll paprrs ,,r I pll rt{rfr \
cool.d surple,,1\o!f \von drould rcg
ist, f a rll b.ti!.fn i 2 rrd ;.6.

ll lI. r.cipc rulls ft,r Iorh granrs

al f(qL'ir(: nrashing and gfaiDs ihal
.an bP slfPped. ix all thc gruirs
t)gelh.r in thc Drasl'. Th, p s ro nrpd
ro slecp sunp 0t rhf Smins rnd nash
oLh*s s{t)sralel\r nlihough )ou ca! il

Dat ,rliLlktrt ttotp Beautll ct d (
lcast in th. Sapt(ttl)er 2Ot/.7 issut.

BREW SOMETHING FOR HERⅢ …
DO γOU R[ALLY THINK SHE WANTS A STOυ P

SURPRl∫ [HER WiTH Aヽ ハ′HITE ZINFANDEL …
OR A(ABERNET _OR A CHARDONNAY …

NEXrrTIMESHE ASKS YOU TO

,TART YOυ R OWN WiNETOpAY W!TH ONEOF
BREW КIN`∫ PR[“ luM wlNEMAК lN`pRO● uCTS

TO FINp TH[p:Al[R NEARl“ Y00(1[(К
FIND A R[TAIt:RON W― BR〔 WК ]ド

`COM ORCONTAく
T

oN[oF DRIW К〔N``〔 X(lU∫ IV〔 レ!ЯR[DυTOR`
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Drew Avis has gone to great lengths to brew
ye€r round in his sometimes frigid home in
Ontario. He has your basic big setup,
complete with propane burneF and convert-
sd keg brew kettles. But there are times, too
many by his account, when the outside
temperature prevenis him using the
big outdoor rig.

Readers of BYO may remember
Drew's Split Wort of Increased Gravity (SWIG)
method (BYO October 2002), where he
described a method to brew two different
be€rs at once using a simple setup. He
confesses that oart of the insoiration behind

Fl
I Nulu,1,,, 2'03 Hii\ \^ tr nsN

Merrickville . Ontario

KERMIT
Here is th€ basic setup pictured

in the laundry room/brewery Every

inch of space is utiliz€d with the

major appliances serving as stands

for the br6w kettles. In this particu-

lar setup, a GOTT picnic cooler

serves as the hot liquor tank (HLT).

It's perched atop the dryer along

with the control box. The convert-

ed keg with the green stripe is

being used as the mash/lauter tun,

while the other keg is the boiling

kettle. Depending on lhe size ofthe
mash, Drew may use the cool€r as

the mash/lauter tun and the green

striped keg as the HLT. The pump

that serves as the heart oI the sys-

tem is placed on an inverted pot

placed on the floor.

developing the SWIG method was a need to
brew during the colder Canadian months. In
keeping with that goal, Drew converted his
propane setup into a portable electric
brewery that he can set up in the laundry
room when needed, and tuck away when he's
not brewang.

He calls ths setup KERMII for
Kanadian Electric Becirculating Mash
lnfusion Technology. By adding a few
components, this rimsical system allows
Drew to brew in a limited space with many
of the components remaining from his
bigger setup.



Control Elgrrentr
With the help ol an dxperienced electn-
cian, Drsw put logethd a syslem whefe
the boiling keab temporature |s marn_

tained by h€ating 6lem6nis under control
ol a PID contoller. Included in this water
resistant boat box are the three man
components of th€ control sy$em: the
PlD, a solid stalo rclay (SSF), and an RID
lsmperature sensof. Tsmperatu€ mea-

suremsnts lrom lhe RTo in lh6 kettb ar€

relayed tothe PlDcontrollef, which triggor
the heating elements The PID provid€s

elect city io the heating €jements wh6n

an increas€ n temperatur€ B requrcd
The PID has manual and aulomalic set-
tlngs, atlowing the brewer to sei a targat
l€mp€raturo and lorget about it, or manu-
ally incr€as€ power to the hearer

Couplings .nd El.m.nt6
Water in the boiling k6ttle is heated by a pair ot 30o0_watl heatrng

€lements onginally d65ign€d for use in a homs hot water heater'

Drew uses lhis singl€ koitle in boih mashing and sparuing, with the pump

and plastic lubing carrying the hot wal€r to the HLT and mash lun
Drew somslimes places lhe mash/lauter lun on th€ second t|er
(the drv€r) a4d uses the pump lo send hol waler frcm the HLT lo the
mash/lauLerrun. Won |s rhe. runoti oy grav ly 'rom rt masdlauler tun

Grain Mill
Dr€w modifi€d his grain mill
by adding a motor lo mak€
gdnding tho glain an sasior
lask.The addilion of a wood-
sn bor io coll4t the grist is
a|so a common pracrce
used by many ol his club
memb€rs. what good is
spe€ding uP th€ grinding
proc€ss with a motor if
you end uP wasiing time
sweepng dust 3nd crushed

Chillsr
Seen here is a counteflow chilld. which is used to coolth€
hot wort prior to pitching ths yeasi Tho lube wiih'n a tube

dasion oi the chiller allows hol worl to lravel In on€ direc_

tion-wllhin an inner tube whiLe cold wat€r travels n th€

ooDosit€ di€ction in the outer tube. Boiling wod is quick-

ly cool€d io pilching temperatu€ and is nev€r oxposed to

;trdu nq thecoolhg process Dew burll thrs modelttased

on a dosiqn by lollow hometewer Pahicl Brchu

A Plac6 for Evorything
what's the use of having
a portabls oleclrc brew'
ery il you can1 stull t
in a box and move
it around? The chiller,
control box, and ral s
nest of wiring fit neatly
into a recycling lub
Brwing beer, s€ving the
€nvlronmenl, they afe

Che€rsl

Wrh milesot mulllcolor€d eloctricalwirc sslelv stuir€d insidethe box,lhe
svstem is rsadv lo monllor and modilv tempetature in lhe boiling kettle

lie PlD, a sl€al oa eBay, is seen on the righl Drew uses a digitalthoF
momele. as a backup lo lhe BrD mounled on the keg A pair ot odl€ts
bcared on the control box is us€d ror powering the pump and Dr€w s

slate-ot-the-art ventilalion syslem (a box ran poinied toward the balh

room). In a recent upgrade, Drew rcplaced ths stifi household electnc

wir6 wlth more flexible wirc for easi€r storage

R{,$ \i 
' 
in,\ Nu!rrtrLL.2|r!
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CONTROLLING

PID controllers
water or a propane burner.

The budget conscious

brewer can control the

won temperature by man-

ually adjusting the heater.

The epitome of automa-

tion, however, is a rig that

saves effort and adds

precisaon with a PID

controller (Proportional

Integral Derivative).

It you're thinking about

taking the next step and

automating your manually

controlled rig, then you'll

want to know how to get

shiny new PID controller

box. Unfortunately (and

despite what some

present-day equipment

makers would hav€ you

believe) PID tuning is an

art, not a science.

Exactly how does

changing the amount of B
I or D affect your system?

Luckily, you don't need to

De a rock€t sci€ntist

to understand the theory

behind PID and, much

more importanfly, make

that knowledge work in

your home brewery.

Among avid homebrewers,

the true equipment junkies

(you know who you are)

typically drive an automat-

ed system like a RIMS

(Becirculating /nfusion

Mash System) or a

HERMS (Heat Exchanger

Recirculating Mash

System). These brewing

rigs have pumps that cir-

culate the wort from the

mash tun, through a heat-

ing device and then back

to the tun, The heater is

usually either an eleclric

heater, coils immersed in the most us6 out of your

Nuvo'nher 2(X)3 ||hrilY0(k oNN
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For P s€tiings in p€ll)a.t, a smatter.umb€r wil incres* ri're p effEt. Starr wilh 50%
For P s€ttings nol in percenr, a tarc€r number wil incree lhe p effect. Starr wirh 2.0
For ' sFtl ngs n s{onds rn-ies, a terge. n,nFj wi inc€ase he I efecr Stan wlh O.fof I semngs m m nui€s per €pear, a smalter number wil inc.ease rhe I effect. si6rt with rh€ targ€st numb€r avairabb.ror D senings n secondshiade6. a targer number w r.lcrease rhe D effecr Stan whh O.
For Acrron sekhon based on HaVCmt

Use Heat for R|MS heaters run o'1 sotid siaie €tals thar €ndgize to add heat.
Us€ Heal for HERI/S if you ene.g,2e rhe sot6.oid vato€ to dir€d now Fto _6 coit.ror r\.0on serecr|on bas€d on €tav cornact
Use Noinaly Open {NO) rof B|MS h6ar* run on sotd star6 €lays thar €r€GEe lo add heat.

. _..- Us€ Nomatt Op€n {NO) tor HFBMS you onelgps Fp sdnodvatv6 ro d,;ct flow nto thecoir.
uycre nmes ror HtMs heaiers with so id staie €tays sholtd start at 1 mifule, and decEas€ for rnore p|€cis(xj.
Clcle tim6s for HEBMS sotabid varves shoutd s;d at S minur€6, Ort *t O"cr*"u ro r* tt * jO_{*"J".

Words to Live By
rJuL llrsl. whal exd{,lly is l,tD?

Sho.1 for /toporlionatJnrearat-
Dcrivoiivc. lhis rcrm dcscribcs rhc
algoriLhn's whirtr lhe lcmterrLurc ,1tr!
trollcr rscs. lb accurar.h.drscribe rhc
ivay PID works. w{i oood ro b. taniliar
with Lho n,llrtrliDg renns:

Process Variable Thc aspcct of ihc
pro,r'ss lo bc nr,nil,,fed and tunlroltcd
al a .orlain value. Also relhrred 10 as
tlre proccss. For this arti(tc. thc
llror:ess rs rour worl-s Lr)mpt)returc.

Set Point Thc desircd Laluc of lhc
tro.essr alsr, (xLlled sel. Hefe the slt is
four (.orts largcr lempcralure

E.ror 'lhe diilcr(lrc(i bcrwcen thc
proc.ss vatu. and thc spr poinl.

Finar Control Etement The dcvicc that
the rcnrrollcr sill rratriUrhtc ir, fujs.
or lowcf th. process value, ln othfr
words. lhc hoah. or rhc solcnoid vah.

Output Thc signat Irom lh. .onbol.r
t0 Lhc ffnd control clonrcrt.

lccordingto th.s. rorms, !he aurc
rurrtic roDlrollor 6our shiny Dcw b.rr)
measn.fs thr pro..ss v,rluc trlc \rofl s
tcmpcritturc|. comp4ros ii lo the s.r
Ithe lar8cl tcnrperalurc). dcrormircs
tlh atrx)tlit of (i}a ge requifcd and
adminishrs it 10 thc linal .onlrol eta-
xrcnt (lurns rho hear or o. (losns $c
hlpass srtcn0i(l valve).

Noi{. lbr ider I aurona.ed .onrrot in
lronre brclving, you ivant thc proccss to
fanp u! a'rd sl'wly sclllc in nr the s(jL
\lithoul oacrshooting and o!.rhearing
thc wort. Conlroltcrs luncd ro achicvc
Lhis are said lU be .rjtir:sllr danrpcd. tt
you re interested in the 1.chni(al
nspccl ol hoir that happcns. rcad on. tf
)1r jLrst wani tho prartical adlicc, skp
ahead ro Pxrling It All Inlo t)rs.ri|e,'

A Baief History of Automation
liquipneor L0 perf0rm aulonalic

.onftols of (hpmiral pro,:ess,s ranre
into usc shortly bclbrr \\brtd t\irr tt.

'lhe industry soon dcv.toped irs own
argot ol ncronyms to dcs.ribe rh|
cquipmentondi(s sclions_ Ihc order of
l', I and l) nrlle{ls su.(essilc wevcs of
inDovation to thcso conrrollers.

Gimme a "P"
onc of the carlicsl l.rms was pro-

portionrl lrond. Abbrcviarcd ro pB. it
makcs up th. _1" in l,lD. l.ooscly
dclincd. PU moans rhc amounr rhe ouL-

Put of lhc conl.rollcr w)uld changc 10

rrrnlerad a t:hnnge 0f ftc process.
I'xprcss.d as a po.cenrage, a t{t09r, r)ti
oqudls { gain o1 1.00. A smalcr t,ll
mrans grcaler rfar:lirtrr t0 r:}trtrg{r, so
PIl s aclions aro coLrnt.r-inruitire, (;sin

- dcfincd as outpul changc olcr inpDt
rhrnSe - h now fie protcffcd rcfln.

l'ure 1," controlaftidr. relcrred ro
as P only. is tllc simplcsl and mosr eas-
ily jDplurrutcd modc. Most carly con-
t.ollprs wor,, Prtrrlt, t)nc examplc oIp,
only control is a basic ofl/on rxrnfol
systcn. An clcctric hot waler heat.f
works by P{n\, oIYoD. Whcn rhe tem,
ptsrrLtufe drops b'tow rle setriltg on

Novenbdr 2001! ll o tr ylL I or\



thr) therm,)sLat (tho (rrnlrDller). lhc
hoar.r tuns on unlil lhc $aler ron-
pofalurc ex1:ccds Lhe scltir8 rnd thc
hetrter turns oll:'lhus, the tcmp.raturc
crcl.s abovc and bcloN ltLrl tre\cr
cxaclly on - ll!: s{x.

Gimme an "1"
Pl)nl.r_ (xrrlrol willhold lhP Pro.css

ilithin a narroiv range. bul nctct'
exactll on the scr. Sontc old operators
found that iflhey rcsel Lhe seL after the

.oDlroller hAd seilled ou1. thcy could

gct the tempcraturc cxactll' whcre il
wos nccded. This re-selling led tr)

thc Le.m reset. Ihls tas thc ncxt

retincncnl dc!clopcd for aulomtrli(
drt 

'llers - ilrlcgr{l (}nlr,rl, the l'
in l'll). lntcgral control tecps ratk of
thc crror (lhc dittur(\r) btrween
pnlcss an{l sctl and {x)mp{n'sdies by

rileakinS rh..D1pnt.
Imasi c dlal Jou are drilirg a crr

a( 45 mph. As hng l|s yoLr :Lre on I
lclcl road. vour spccd {ill sta} coD_

sta t. Bul if !)u slart up a hill si|llrrl
moving yorr lboi (the confollAr), lonr
car wil slow dorm on lhc asccnt and

spfld up on lhe desecrrl ln (rrtrrfol lhe_

ory, lhet hjll is a load fhango - a dis_

1r'rhancc in lhc condnions undcr $hiclt

Jour Proccss operulcs Thc r:sullirg
,trrngc in sprlal is faued 

'1 
dn!)l

lntcgral conlrcl comp.nsalcs lor thc
dr(tr)p ir ILrtrrlt (xrrlr,1s b) ltcepin{
tr{.k ofthe change in outpnl whcn th.
dislrrrbancc lirsl occurr.d and nnc_

grahrg drc cfror' itrtu thc cuuLrollcr\
llrni!rg !alufs. ll lhr) hill is sustainrld,

tonr lbot prosscs conslanllJ hardcf.

rddnrg addilnDal outpDl r(r bfiDg rhr:

sf(rrl ba(,k lo 45 Ph
-lhc intcgral action lill tlcntuaxl

gcl rhe proccss lu thc s(il ralur),

lli)we!er, if Lh0 pr{nrrss de(rid0s lo pef-

lersely chango in th. opposirc dircc'
fon to thc prcvious cltutgos tlou go

down Lhe hill), the arrn)unl ol inLegr{l

{rtii)n ihal \!as allP.iing th. oDlpnl

mrsi bc calccllcd ollr bcforc it cdr bc

rc-sct h th. righ( dirflitiur' This

ad\erse eft!1 is rau0d rvind{p Sk)\r

pro.esses sn.h rs lemp.fahtro control

aiir most alwa-r's advcrscly allicl.d bI
nrbgral a(lion. lntcgrul acliort causcs

ovcfslln)l rrnl rn, nrurli inlegral will

Gimm6 a "D"

'irrl! 
I'l .onrouen sould .r'rntF

allv .onqxcr wind up. But ilr ofdf ro

s!c.d up thc {rtnpPrtstrtntr trn(l keel
rhlr pin:ess as close lo irs sel (ahte as

possihlc. engiDccrs caD. uP wjth onc

finaliDprovcnnrDl: a rorlit nxle thaL

woukl p.e-adj"sr 1o l.ad cbang.c
l.ots go back to our car cxamplc

You are driling a1 45 Ph on tr lelel
rord. bul lou see a hiu coning \on
prpss thc accclcralor down so tliol you

spccd up boto!. retrching the hill: titr,
(rDpen\ate so eM(l\ rhat $hen lou
cr{$t rhe hill, you arc again going !ti;

mph. In othcr words. lou anticipaled a

situari n l}al tlould .hdngc \ol'r (ars
slend and you prc adjl$icd to ir'

Sirce th{r $a! y(u tdjustcd was a

funrri(n ol lime and thc rale at Nhich

the slope ol thc hill chongcd.
your ndjunment lvls a derilalilc
lhc D" ol l'll).

Putting it All Into Practice
\lhen 11)u d.p i,adl l0 lrn'o }our

l'll) conlrollcr. b. sur'c thar youl lig is

Iunelionirg $rrecllr". If it is lhis
mclh(d will n'suh in Sood Pll) tnning

Make snro lou h.vc PnPor end tr

pcncil at hand. plti5 I calculalo. il
Iou rc bad al nral}. an(l Inrle \rtrrr sel'

iings ihr tuhrr. hrcwing r.l.ron..
Lond up youf stst.u \vith lvrtci

Spl lh. gaii al around 15't ol lhc mar-
imrm nvailiblf. Disrbl. thc '1" and

''D' pa|Ls ol tour (ortlfollcr consulL

1hc rudnufu(xu.er's irtsr.!.1ioDs fi'r
yoor l'll) .,'nlroller: if the \!ay to dis_

ablr "1" and 'D" is nc'l clear. thcr scr

thrn t,,lhe hii{hesl nunrber {,lsc(o tls.

Som..ontrollors ha!. t cyclc rntc scl

ting. Iflours doos- sct it !o I ntntub
l-u.n on lhe PUdrP 8nd strrl rir(:r-

leting. lrut your conlrollcr in auto and

rapidlt raisc thr srt l0 dcgfccs fron)

its currcnl I( vel. Wrlrfi lhe rcspo se tf
y{,u sn, usinS lilMS, thc healer should

bav. turncd oD. II tou aro usiDg

HERMs, lho aulpu! should ha!(l
(tranj{ed the bypass solcnoid valve tr)

dirpcr warer lhrough tlrc llhllNls coil

If it did no1 do lhis. the uution is

.rr!fscd. o s0Drc rlDiLs. Lhis is

clunged bl using a posirn. or o.galilP
gain. on oth.r unir!, Ihcrc i! diroction
s.rlirrg $hielcver tou hrlc. (l)dnge it

so rhaL heai ls added whcn thc s.t is
rais.d. If thc l{tion \\us mrrr(t, did

the reqrpefalur. rxc.ed rhe ser ivhen

the tcmperalnr. stabililcd? lfnot, thcn

dox-blc lhc gairr raluc. clclc th. rcn-
lrolll)r 10 Danuul fien ix'rli to a rrlo and

lry the 10 degree raiso again. If it
cxcccdcd thc sc! lcnrpcralurc. thcn

hrh(i tho gairr ralue, briell|rltlf thP

.ontrr,ller n) manualthrn back 10 aulo

and mako anothcr 10_dcgrce irtcrcasc

h s1)1.. Did thc lemperslure e\rtx{ the

sd? ll nol, dolrble thc gain valur' lf il
did. halfc lhc last gaiD nrcrcasc

Repc,rl lhis prucedurc un1il thri |enr
peralure er.eeds lhf set by tilo
degr.os. Ihc idca hcrc is to slo$ll
ircreusc grir uulil th) rcsponse lerrds

rr) r)rrrshoot the sel bl nn amotrnt rhal
\on ar. uncomlbrrabLc rri r.

Now rcducc thc guir bY lulf thc

amou L ofll)0 hsL !e8se l)ul Llte_t-

and _l) serlings at aboltL 2t) minL'res

Thc rcsr iiDg gain, I aDd D will b! lcry
,:l se. As titrr brc$ futrri baL( bes,

gradllalll nvpnk rhc gain tp onlil rhc

olcrslloot al your tiiul rt$tt tuupcra_
Lurc is aL a lelcl !o0 .an loleral.

Nll iemperalnre srnsor is abotl
hallw&y dorr thc glair b.d If You ar.
lrersurilrg lvorL liquid i|] lhc ln!r' Lhor

!,tr, will filtl rhdr a higher setling is

ncccsslry 10 dhicvc spccilic nain
ldnp(N aLurc, Rrtnetrll,cr Lhe {)le
'luner's manrra: (;ain is goodr

A Final Word
Iton l expo.t lhc scttings lOf lour

llrervnrs budd)'s Sup,rf whir'Ban,t
'Ii rpr!\lali. Lr' \!ork tvith thP same

scttings as your lvlaxi-Tfoll 9000, and

\ice \crsa. E,reh rig hds diltercnl
resFnses and lim{r fonslaDls, so take

$irh r largc dosc ol salr aDY rc.onl
ncndations nrudc br" touf equipnrent
junkn'friend btsed on h(tr! his svstem

pe brmed. tlo v.ry suspicious ol sot_

tnrgs thal hrlo large duscs of l' and
-l) roil sDrrll d,'scs ,)l l)_. All.r all,

isn t ilne-tuningyour pnfsonal brolving
pro.css a largc ParL of tl. fun

varlhn t.ong hxs b??n a hom. breu'ct

Jbr I3 Wars. H.r'atks us a controtslts'

rltr\ Y. i(r\\ N!,rni'ltrr zlr|r
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Justin's CHEM Setup
N,4any of the components of the CHEM serup
were obtained from indusiral salvage yards
or conventional reiailers and later adapted for
brewing. The three half-barrel kegs that rnaKe

up the backbone of the system are mounteO

on a piece of kitchen countertop ihat has
been attached to a sturdy, portabte frame
made of wood, A large ceram c tile under
eacn burner protecls th€ countertop from
heat damage, and all brewing vessels are at
eye levelfor safety reasons. A singte propane
tank located under the counter provides gas

to burners located under the hot tiquor tank
(HLT; left) and the brew ketfle (right). Justin
plans to add a second tank so that both the
HLT and brew kettte will have an independent
propane source,

Justin Bruett has come a long way since his

first beer making experience earned him

banishment from the kitchen. He still brews,

but now uses an eye-popping, custom built

rig that he rolls out of lhe garage when need-

ed. Justin came up with his design for a half

barrel modified HER[,4S setup during a rnree

year stint at a California microbrewery He

calls his single tiered brewing system CHElvl,

Ior Circulating Heat Exchanged Mash.

Most RIMS systems have a separale

i\o\.n'bef 2003 ur n \d[ otr\

pump and heater to maintain the correcl

temperature of circulating wort during

mashing. This additional heating unit is

absent from the CHEI\.4 system, as rectrcutat-

ing wort flows through a coil of copper tubing

located within the hot liquor tank before

returning to the mash/lauter tun. Always look-

ing to improve his brewing system, Justin has

several upgrades planned and invites

readers to follow his progress at

http://just-brew-it.com.



Hot uquor Tank
The hot liquor tank is
ihe workhor$ of ih€
brswing system. H€r€,
watd ls hoal€d to use
in mashing, spa€ing,
to maintain tompsraturs
of the hoat €xchangs
unil, and for s€nilizing
many ol the bfewing
compon€nts. on the
right is one ol lhree
handmade sight glass-
ss, used to monalor

H€at tuchanger
within th€ HLT is a lorty loot
coil of %" copper tubing that
acts as a heai exchange
unit du.jng mashing. Du ng
the mash, wat€r is onc€ agah
added ro th€ HLT and h6at
is appll€d to onsurs that
clrculating worl €tulns 10
lh6 mash lun at th€
apprcp.ialo t€.np€ratu€.

Slglrt Gla3s
J$tin has Incorpo€t€d thr€€ sight
glassos into his s€tup. This particu-
lar homemadg devic€ allows him lo
visw th€ clarity of lhe hot laquid as rt
f€ci.culatss through th€ mash lun. A
s€cond sight gl6ss ldts hid monitor
th€ amounl ol grain passing frcm ihe
lauts tun ro lhe brcw kettle. The
third sight glass is located adjac€dt
to tho a€rallon unlt and tha hoat
oxchang€r, and is us€d to ch6ck
ae|ation and flow rat6 of coolsd
worl hoading to lhs lermentef.
A€ralion l€vel is €siimat€d by
noling lhe size and quanlily of
bubbles passins lhroush the
sight glass.

Hot wals| is pump€d lrom th€
HLT to lh6 mash iun and allow€d
to run through tho glaln b€d. A
quick disconnect valv€ insid€ th€
mash tun allows lor a "spay ball"
usod to p€-hsat lh8 tun dunng
mash-in. A €circulating h€ad can
also ba atlach€d and submeE6d
io avdd hot sid€ a6.aiion,

Wlth th6 asration unil r€mov€rl, you can sse ths
oxygen bottlo usd fo. a€ration, ths heat exchangsr
us€d in cooling the wo.t, and part ol ths water
filt.ation sysleln. A hosl of valvss, wh€n set
cor€clly, can s€nd warer or won jusl about
anywh€€. Eicoss cooling watef can sv€n b€ us€d
to wat€. nearby Planls,

Plumblng Ol.gr3m
ons way lo und€Btand how lh6 sysl€m works is to lollow
th6llow ol liquid frc.n 0r'6 br€wing v€ss€l to anoth€(. Fof
€xamol€, to fill the mash tun with hot walff lrom the HLT,
turn on ih6 purnp and open valvss numb€r'l and 4. To cool
lhe hot wort, op€n valv€s 5, 0, and E to s€nd the hot liquid
lrom ths brew keltle to the heat exchanger localed
undernedlh lhe counbnop.

Dumping lhe G'aln
You may hav6 wondsred
about rhe laru€, srainless st€€l
scoop attachsd to lhe top ol
rhe masMaulsr tun. At ihe
6nd of th€ lautar, Juslin
dlsconnoc|E lh6 mashlaulor
tun plumbing and swingE ths
entir€ ksttlo back on a pivot to
dump us€d gfains into the
trash. He3 made a sp€cial
squeeg€€ ihat mirrcrs the
shape of the kettle lo help

“
”
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Transfer water and wort

UY THOM CANNELL

Sumerians, Egyptians and even Sir lsaac Newton approved of gravity as an

inexhaustlble force for moving ihings from point 'A" to point "8 " So' why

would homebrewers want to contravene the forces o{ nature, pailicularly

when nature is free? Well, gravity works only "downh!ll" and pumps are a

labor-saving (and safe) way of moving liquids around your brewery.

Suncrians an(l XgDilans, brew€rs l.h.l Lhc: $ore. nro\i|H il lhis is callcd clcun'il) pla'f ((lll') opcration

$oull ha!,, lovod modern pumps to mov€ bocr aruund (s.| the I'rojc$s colunn ir thr) o{xobor 2002 Mdrch_

1he hrc\ house iEtead of bt.kets- Havfrg a puEp nlehns \pril 200:,} and Sc plem ber 2()0|| issnos ftlr nx,.c ,sos for

lou cou move liq ids lioh whcrc thel ere to whore you apuDp)$herrusingyoutDump.dwrlsens rethatdlc

santth6m,regardlcssolclc\alntrr'liahomobrowcrvnrprlandouqnrrtubingar:sc'ur{rlvconnccrcdbclbrt
punp6 ars nol onlv a (r leniencc. th.y catr a.ls0 yon shrt punrpilg (Als), prime your pulnp ilrcqrifcd J

incroase sdet\ lr.ause tho! ctinrirtalc thc need to lug Il J_Du !n llrtrping hol liquids. 
'nsure 

lhal the outpul

vcssts of hot $'arr or worl aroutd. lAnd,ifvouhavea en{l js se.urcd (and oL Pr)irrring in vour 'lirc'tion)
bad back or for som ,,thpr reasdn shouldD l b. lillintl \laking tln: 5125_phs 

'ommirm'nt 
10 puiJr^se a

hcaq tosds, they can keep lou brcwirg.l p nU is t sefiors .omnilmcnl 10 brcwing whethof vou
ar{l r e\facl hrcs'cr or thc nrost ad$anc.d all_gralr

Homebrew Applicaiiq.ts ltlMs'lllillNls brewcf Bul what pump ro uso? L(n liY()

lhcrc irc ! widc vertoty of uses for a pump in a gi\. rou a guiding hand

ho llrbreworr: ll' you halc I threo-ti6r browory - a lherc arc manv kirds ol putrrps and thcy tall into

bre$er! ivith a hol liquor tank (lllrl-) abow the mesl, nlo largo lalrrilics: l,r'silirc displac$ment pulltlrs and

nrn. rvhich ilsclfis ah,ve ihe kcttlc o pump can move ccntrifugel Pun'ps
rat€r flom srcund l.vtd lo tour HLtl lf yoor btowirg
vessel$ ar€ all on onc lev{i, o putrrp can movc water or Positive Displacement Pumps
lvort b€twson Deur - it ,:an pump hol Batff from yolll Positi\c displai:enrent ll'l)) puDPs. - whelher rhet

I|Iif to your sparge arm and sorl lion (lni Dash tun to nrole aliquid vid lanos, a disphragnr, s.rews. pistons,

rhe lettl€. A punp is also thc h.a.l' r)l rccitcrilating Hexrs, tubes or lobcs n!,ve Lhlir cargo in a similar

bomcbrert s]lst€ms such ss ltlMs srd fiERMS Puurps manner' Liquid flows i lrr lhe srrction (input) sidc as a

.anlb.ccbeerthrcu8hfilisrB-HsitngispumpnrcanscarillcxprndsinsiTe.l-hcliquidislhcrrislitfcedoutas
you cor cl(irln yotrr k€ttls and othor equlpnrc.t nithout thc r:rlillr gr)ws smrllcr (.^s Borl s'mpson might srv,

Bm',lu. r O\$ N.r"'i,, rirR E



In commaaral bewer6, pumps movs hquid lhrough
fix.d (immovable) pipes, Fr6quen y, p@tessional
brewers u* crover littings ro connst then pipes.

A lypical ass€mby ol stainless sieet tubes and ctear
sight glss. Every commeaid brew holse t,ve seen
r€atLires a sighr glass jusl after th6 countedtow chiter
and liltsi The red levd cont@ts inlet ot pure oxygen
and lhe sight glass 6hows th€ mix ot gas and won,

'''llcsc punrps bolh srrk aDd

blos._) lly lhcir dcsi$. l'l)
punrps rro sell:pri rilg.
l)cpendin,{ on thc acion .fthc
pmp. th+ oultul night bo
con(iruous or pulsn'9. lf your
outl't is for cnough from th.
pur.p. ihd pulscs willclcn oul

lfyou msirid ourput, a pos-
itivc displtrcenrcnt puhp rvill
try ro .ontinue to llow,
tucrcasing presstrre unlil
sonrerhing breoks. l.arge rlrn-
marcial brc\!cries (tpicallt
usc rhis lype ol punrp, os do
sonrc crall brcw.ries and
brewpuhs. Ncw BdSium
Drcwcry. lo pi.k otre exauplc,
hns mdry pcr.israllic prmps.
{lD a perisralrif punrp. rolarjng
rollcrs massage liquid
lhrough a ilcxible nrb{: situar.
ed around (hc rollor rolorl

Centrifugal Pumps
Snxtll browers arc mor.

likcly i') nse (rtrilugal
pun'ps. A c.ntritir8al pump
tuses an inlpcllcr insjd{r a

chambe. .allcd tlc rolutc.
with tho impoller ixtr)vc iDg
ils vckniily (spin) inlo p.es-
sum. lh0 sla[: of thc voluto
forcos thc liqui{t t0 disiJrugo
lronr tho purnp. $hilc ils
mmpting t0 i'ixrgiDo a riny ox-
drivcn water s1'eel. (hc

iDrprller firows liqlid otrl thr:
discharge. il docs not "bu.kc1
or'!up the liquid rnd lift thc

.\ basir: r:enlrifugal pump is
nol sclf,priming, but addirion,
d fcaturcs cAn be addcd to
make il so. S0mc pumps halo
a method of rir climirralion.
1:or oxanples. $e! ma! hrvo
a uhe thsl allows air 10 l.a!e,
bu1 .loses onfe th(! purnp is
prinod- olhers hele blmdo
lallcs lo allow rnanual air
bleading. Self-pritning pumps
can srart r liquid lore sucking
Lho oir olt of rho li e and
pulling liquid tion a sour(ts.
lior lnsknce, punrping waler
lrom a hot liq[or raDl r0 a

mash tun on lhc sunc lorcl. Nol hrving
li' stalt a siphon a.ii('n srx:king 170 "lr
(77 "(l) liqukl ca bc a good thilg for

Selt-prirDirg purnps arr. howovcr.
Iikoly to bc so righlly conslrn.ted thar
bils of browlng oratler , roagulaied
proleiri hops, grains - .an j ln lhc
pump. somc pumps olcrcomc rhis bI
using floxiblo vanrs

Oirecl Ddve
Most smallpumps trrc usually direrl

dri!e. Dirccl drive rneans thst rlc
motor shall is coDncctcd dirccrly rr' tle
irnpello.   few types of dirccl drilp
pumps donl likc to hAle Lhcir ourput
.oslri(1,r{i. l.ow or no noir can resuh i
the motor burning up. tlur reso.icting
oxrput to prcvcnr a sn'ck nrasl is i!
n.cessil! itr a nlMS (/lceir.trlati ,{
/nlusion Mashing systrim). l_Dnunatety,
rrx,sl di.cct drilc p mps a.c quiac
hAppy li) rutr r{lstricrcd. llowever, b(j
ubsolutcly ce.rain i'l rhis fcarurc
Nhouldyou dccidc to prrchase this kind
ofpunp (l uso tl s typc of pump, pur'
chasod from a homebrcs dcaler)

Magnetic Coupling
Another kird of oi'rtrilirgal pum|

' r(cs the impell.r ro (he moror with
m{gnetnr li,rce. Magncti.ally couplod
pumps a.e usually nor sclf-prlming;
lou must till (h.ir inlet lirrc snd punp-
hoLrse wirh . liquid bcforc appllilg
po{cr. Llosr brewcrs sur'.|lo probten'
.rDd simtly locato tlrir punrp beloi lhc
lowesl poi l in their slsrcn. tlq:ausc
magncli. purnps do Do( havo the morrtr,
phtsicaliy connaded ro ihe punp
itrrpelloa Lhet are nor har r(ld by
rcst.iding ou1pul - for insianrc tr

closod ball l'alvo or bl, dcbrisjammin{
llrc iIDprllcr. 11 this hrppens. tho 

'nag-noln: rllivc tr{ls us a clulch b prcvenr
ovcrloading rnd n'otor bunours

Psmp Materials
Vosr pumps ar{r coNtrucred k)

nrorc cornmcrcial flukls lit. wtrtor. oil.
(x)r.osivos, and othcr chenri.als. l\brr
is hedvif thm walcr (runofcan bc up
to 1.120+ s(i) and a{idic with a pU of
5.2. The prmp yotr sclecl should nor
inrxrrporsr0 rast iron. (arbon srcel,
nrbber, o. silin,rxr (u less rood grad{l

Nlroubf 2003 Bs,r !r i (n!\



lJuna-N rubbrx {,r lbod gr.rdc si]nl'n,
in punrp hons. cotrslru(li,nr. lhrna-)l
rubber cartnot, howrfer. h. clcrlcd or
sanirizctl wirl' b1ea.h. Sorrc ol tln so

nrat*ials gilr oft llu\ors. ollfrs Nill
nrn $irhsmnd thc Iear. on. good

.hoicc woukl lF a pntnp $i1h { stain-
lrss st,r'l nnpl.llcr aDd EPI)\I lr:lhtlen0
lTopylorc Diup Nlonomrrl. vitor or'

silicon{ elasl,,mers. \Iost punp \eals
arc mld. lloD groplirc aid rs0
l:l'l)\1 Thar js Lhc srrilary nornr.

Twu malrfials are li'lorilcs Iirr
Ir.dl n'sisranl pirnrp (unslrrr.lion.
sriLinlcss stoel rnd pollsultbnc.
Pol]sulfinre is l('ss crDcnsi\.. but slaiD-

loss s1{$l is nrorc crtlurir'$ rrril mor.
clipcnsi\'. I-oDk li)r fu ps ralfd as

''lbod grrde of NSlira d. or USI)I
ftrpd ftr ibod produ.lion. Ho$c\rr, b.
r\larc lhal ll)csc frlirils rrder onll n)

lbc irp.ll(r. ru lhf seal

Tcnrp,,rarure raring is .rilicd iI
sflecling !o'rr lunrD. lt nru\r bc rared

1. withsland l!'iling Natcr (212 'F/ lo0
'(i). \lan! tunp lruusilgs are rarod

ro 150 190 '| (()()-sn '(l and arc
rhfr.lofu lcss e\t.nsir.. Do,r'L be

r()nptid 1,, sa!. l0% nrrd l('sr rhP

slole inlrsuncnt in )rrr lirst

Pow€r and Head
Hohrpo$,'r is not rcrlll aD issue

ir choosirg a tump \losl afc powcr.d
b\ elerrric motors \rfll ur ef / l'ors.-
t!trlcr Wlul is inpoftunl is th. r.la-
lnDship b.h\oon flo( rat. lorPr.sscd
ir ghll,,ns or lit.rs plf, minulc {,r honr)
rnd thc disr{oce abo\. lhe lump h c r

dcli!er i(s payli,^d. lhis is 0allcd h.ad.
rread is also thc _shut',,1L]'ciAhr._

rhA disl.lD.c ubole llf prlnp whcn i1

no longu deli\nrs liqtid. Bctbtl. Pur-
chusi.g !a)ur tump. nr0asuf,i lirtn l',w-
esl poinr in I-'our srsLInr. ltli(allt lhc

tlmp itsclt, n) llie |ighesl 10 cilculale

tuur neprls. lir inslilDc.. a Punp oral
|a\c a shuoll hciglll ,'f 12.1 lecl (:j 7
nl and dcli\ef 7.2 Anllons per nrirtutc

127.2i lirclvrirul(, i!b.n rhc oullcr is
oDll l2 il,Jrs (:liU nrorl abolp thc

irlet. In quir.d h.ad ,Ilsu nrust includc
all sonfccs ol pr,issurc drop dor!.
ltrcan lrom r|e pumt \ozzlcs. sntall
lilxis an(l line l.ngr! all (DLribulc to
l,'ad. (:alculalirrg lh(i head can ho ditli
cult. Just |o be safp, add a l.w t(lrL ro

lour hcad ro a..ouDr lbr llcse lhings.
l;1o\! rat. urd lPad arc in$rscl]_

pruportn[a]r the nearer lonr Dutlot is

to the puorps shutoll hcighl. lh less

lh ll,)$. lirr oranpl,,. jl r"ouf hnving
lr.. or sculPrure measurcs l2
lict fronr r b,nhm-nroDtcd puorp L,)

rhe lip,n dr. hot liquor rrrk ar lbc
t,)n. rhcr..ould br a problcD. Il
thc dislan.c sorP rl-(2..r nr). D0

The lns and outs
r\!r(lter consklcratiotr \he.

sel,!1ing you. pumP is l.h. Ix:alir)n 01

rh. inlcl aDd outlol, rrrl hrs ihct con

Dcft to Iour h'scs. Nlost Purup h0uses

ha\r lhp inl.l 180'oppositl Inf dntlel

scotr lsham of Harper's Erew Pub and R€sttlurant lransrers a

molasses-i.iLsed siolt nto a conical termenier Ava etyolII
rngs permt h m ro redtr€t the ilow a.oLnd ihe brewery. Here

lhe I rst b( ol wort is spiled Inlo dra ns lni santizinq lllids
have rur olt oi the lranslerllbe

A commofcal one horsepower pump wilh a cenler moufted
net. Unikewilh mosl homebrewenes, thevesselsand prpes n

a oommercia brewery never move. This plmp s moLnled on
whees so t can be moved around lhc brcwhouse and used lor
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Ln!plnipsthqu'.kdiscofreclj No1. tta. o. rhe ou1 e: ilr !evc)sjd.3b.iss.ppe:
lsed lvh e at rhe 

'nrel 
s Lte a grrden hose .dapler !1as ctroser . e!.k n s.on.e.ts art: very

rrandy. h!t !o!.x I f eed 1o use nrof..ttenl of 1o lre I f !a.r jg an.t san til on
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cua l:aliJ1 1 r !1rr.'ro al
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www.abqbrew.c0m.

rId cair bf rnar,!l in!)ll_ in.r.[r,rrli
orrifr t)Lrmps hric lri,s rtr!!ntrl
din{rr\ iD 1[" ff,,,) ol t]1. l!Dt li,'Li\r.
\l1isi L.5 souf,r.d Il rt)s ha\i

'i nrr. j)i1,,. Llx.frd 1rrt.fudl iIlrlr
a r(l .r 1l.rs. ]l0rglL sr)rDr' lra\f
,-rfdrr h.w rhfea(li Ir 5D.,)rh
njfli.,,s Irrr)lc5\i,,nrl hfe$i,rs p(,iif
"Lr fl,^.f ljl r !s. $Ii! h nN
rl,n.rdlt\s.,rnlr r,trs

hLrirll\ $ilh trr fLt'\fr lillinN\ rfr
roIsi.lr'r rb \ nro1,f\tnusi\r' rc rrr'
r!, liLtirigs thfrrrell,s lrst|r(L ol

,l.\cf litrnts\. r!rr\idcr iini rlriir l di\
r\!irff. ho$r\rf rIr I

llrrc p,'s. r,.nl .L an rj,r trlntrnL rirl
nrr\ riI bf salilrr\ (.)Iir k f0r !rLrl
llLLiDgs ha\r \r)fi,,{s r,r(l .mrif,,\ hr
$r,ft Lli lridf in riLrl s!ppor1

\ \rricr\ ril rtIit l, dis.,nn111\ lrl
I rlur srrLDlt,ss sr,rl or rrrhsLrlfolL trr,,
.\r rlr r 1ir,! lrL)rDr Irr\r \roftss nt I
fri sonrhl. ,rfiff .\lrL Jou l qlirkl\
d's'.\r'r rhrr fnnrl'( af' rnosl \allrrbL,
(rief \rru (rrL .hxrgc rh.ir Is,rlLri(lh
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lr!trrr or fenfilirgal Dunrp \ill rvork ir)
a homcbf$lcrt: If tou rrun:hdsc totrr
pump fronr a homphrci! slore. lhcl
trill b. rwarc of iirc nccds of holln!
br'c$crs. (li thc slore sfrvcs b,)th homc
br(x\efs and s.in.mal.rs. makc surc

iou spe.ili lh. pudrp is for b.$\in,{.
\\rincmakrrs don l frrluirc high.(fm-
poratur{r ortnlrilitiPs )

rf!,)u hu! your p{orp liom a hard-
tvarc nor. or iDdusrrial s u pplt .rtrl(8,

bp sure tr) .onsidor aI Iour rcquirc-
menrs - Iou nccd a food grsdc funrp
tbarcunbr used on liquids up 1.215 "f
(l{}2 "(;). lhe pump sholrld bc ablc 10

wirhstand oulpul resrri(iir)n (bc

"d.!d-headed l dnd handlc small
amounrs of solids (g.ai! bitsl

Thon (.aaaell aritcs the t ojKts col
umr i,t edch issu? oI BYO.

Here is my liomcbrewng putrrp wth tho
cover removed. Bolh Inlel and oluet are

eqlipped wilh / (13 mm) NPT and garde.
hose connectors. one of each was Lsed lo

The mpeler (the spnner . lhe mddle)
ard the voute (the space the lmpeller
res d.-.s n)are cle y seen once lhe pumps
.ov6f is removsd. Nore rhat thc roior is off-

l:ln-re\ingr hrilinghol lllting is dan.
gcrous as lvcll a5 paiilul ll toudonl
us. quick dis(ruu1 lluirgs, I'e sure ro

instrll n,lrain thlv. bphrp rhe pDmp.

{)rn li dis.onn.cG mal hN. iutomali(
shutoil rahes: Lhesc qun,kl\ fli,!.1 $ilh
rrrlinarr l)n,wing debris. lbnl pur
.h^se ihis lind olQl). Ilost pol]sullonu
qui.k discoi,)erts lllc kirtd I use -h\. r .ross'shaprd .pnler snpporl
l h.se. 1oo- flog casilt. l.ikc os(

b$\\.r5- I rr us.d a drill l,) rcn!,!('

l\rmps ar. atailablc in roitagct
Irom t2 \'DC 10 10S \i\C. tou sh)uld
huw tro pnn)lpflr findifg,trr'nriled to

tdur voltagc. $ash do'vn durt motofs
,rrc c\trcnrll .onutron rrd th,i onh
lrpe uscd ir nr'st cotrrrner.isl sellings.
S.rre lrlnrD frohrs, howcv.f, arc not
in rhc l.asl \! or rcsislant. ll r"ou us(i

rbis rtTe of pump- thP\ slurld b.
shirldcd Iionr \rle. ind (,trr, ind th.
nrrror srionld hc used on r groundcd

Aronnd thlrlr irnnr-uptiv. {(;fll cifcui(

Selecting a Pump
liirhcr tr positilc displdcuD'rnl

Ask Your Dealer
wwwbetter-bottle.com

sales@betterbottle.com

Horne Brewers

Home Wine Makers
Better― BottlesハRE better

Unbreakable and tough
Taste- and Odor-free
Plasticizer-lree

lmpermeable to air

Non-porous surlaces

Incredibly light weight

Easily sanitized

Versatile

I J.( c s:. n rtr plrls

FDfuNSF approved

Wide mouthed

And much more

謡■

800-435‐4585
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MARK BR00KS
Brewsry overview
Mark has managed to pack a
lot of equipment into a rela-

tively small brewery. Against
the farwall in the center is the
mash tun; to the right are
three 1000-L i264-gallon)
stainless tanks for fermenta-
tion and lagering. On the left
is his insulated boiting k€ttte,

which began its life as a milk

cooler on a dairy farm some
thirty years ago. Three 25-kw

Propane burners within the
brew keltle are used to heat
the wori to boiling. By using

Propane burners, Mark can
adjust the color and tastes of
his beer by letting some of
the wort caramelize,

Regular readers may remember the profile ol
Mark and his brewery that appeared earlier

this year (Homebrew Nation, May-June

2003). We now return to the Sogne Fjord

region of Norway to get a second look at

Mark's brewery. Some components are worth

a second look, others are gracing the
pages of ByO for the tirst time. Mark's

earliest efforts at beer brewing involved his

borrowing an ancient "yeast log" from a local

church to serve as a starter culture. Using this

relic and a 1,200 year old recipe, Mark and a

friend managed to produce something potent

enough to inflict a nasty hangover on several

classmates. In the years since that early

,nI ''',,'""".*"', ,'

Laerdal . Norway

brewing adventure, he has constructed

a nearly all-stainless, 1000-L (264 gallon)

capacity brewery. [.4any of the components of
Mark's brewery are cast offs from dairies and

other food service facilities. Ever the crafty

brewer, Mark traded the promise of future

beer Jor materials and services. By his

account (see www.Brooks.no), Mark used his

homemade beer to barter lor various

equipment. delivery and welding services.

welding supplies, and even a pair of
1000-L (264-gallon) high pressure tanks. His

careful design and hard work is paying ofi.

N4ark has certainly constructed an impressive

brewery, which is sure to make you drool.



Se€n h€re is th6 800'L (211-gallo.) brcwlng v€ssel that Matk uses as a
mash tun. An auxiliary tank, locat€d just to the ight ol the mashtun, us6s
elechic heallng gl€rnentsand digital themostat to gan€rate and contrcla
1 20 'C (248 'F) mixtur€ ot water and glycol This minure is then circulat-
sd undd pGssure thrcugh a sleam jacket locat€d on tho exterior ol lhe
mash lun. A s€cond pumo claifieslhe wori at mash out, as it draws the
hot wort frcm the bottom of the lank and gently €tuns it to the top of the
mash tun throlgh a circular manitold with slottod holes on top. Also seen
herc is the integral€d sti d which mixes gmin and water during the

This 1000-L (264-gallon) double-wallod tank is the site ol
orjmarv l6.mentation. Femenlation tskes place within the
oonfines oi the inner chamber whi e the outer chamber a ds
in temp€raturs rsgulatlon- Temperalure senso6 within the
f€rmentsr relav informaiion to a PIO controller, which can
then act vate asolenoid valve r66ulting in thellow of coolod
watsr throughout th€ outer chamber In short, when you

have a f€rmenter like this in your home browery, you know
you're on the way lo making a lot of good beer.

wort Colloctor and Hop Back
Th€ wort coll€ctor and the hop back a€
both nifly p€ic€s ot equipment lo hav€ in
your brcwery Th6y are locat€d betws€n
the boiling kettlo and the plate hsat
exohangBi Using a hop baok allows the
tewer to intrcduco ir€3h hop aroma ai
the end ol the boil- Frcm here. the hot
wort is pumped lhrough lhe heat
exchanger lor coo||ng.

Three Pr€ssuro Tankr
The large slssl tanks
s66n here are used in lhe
production ot the lin'
sh6d product frcm lhe
cooled wort. As primary
fermenlation slarts to
slow, b€6r is PumPed
llom the tank on ihe nght
(fermented to lh6 soc-
ondary loment€r (upp6r
letl). Th€ s€condary f€r-
menler and bright bs6r
tank use Mylar bser hn-
€rs. This keeps the b€r
in a sleil€ environmsni
and lets you move the
b6er with air pressure,Pbre Host Exchang€r

This used hest sxchange( whLch

was anolher valuabls find at a
oca dairy ls used to coolth€ hot
worl prior io lermentation. won
from the boiling keiile also
passos ihrough a lilter at lhis
lime. This nll€r allows MaA to
llrthff clairy hs wort as it heads

Like many hohe brcweG and comme|Eial
beer mak€rs, Mark aeralgs the oooled wort
prjor to fermentalion. using a homemad€
a€rator, st€rile oxygen bubblss through a
slalnl€ss sl€el air stone and into th6 cool6d
won. Saturaling the wort with oxygon is
nscessary to produoe a healthy, vigorclsly
grcwing ysast cultu6. An additional b€ne-
lir flom vigorcus aelation is the removal of
some of the cold lrub as t r ses lo the iop
of lhe lerm€nter and ovorllows the tank.

Mark poses, mssh paddle in hand. with his brcw€ry. His
k6nle is to the lefl and the mash tun on the right Wilh all
ths be6r he's prcmised io p&d€ In the dairy industry
around Norway, that paddle must get a lot ol use.

Sr arYorIo\\ \oremher 2003



By COLIN KAMINSKI

BREヽ〃ING and
tre Speed of Light
WHEN L00KING
tor consistoncl in brcwing. one ol .he
lardi)st drnrgs lo a.hie!{i is a r:pro
ducible s1artug ,{rari!r variations in
n ll gap, mash tenperaturc, nrash
ftn:krcss. rvatcr pll and waL* sdlts a.U

play an ir portalrt rolc in hitring { (x)n-

sislant sl8r{ing gravilt: Onc problem
with mcasuring wo ,iravily du.ing
the spargc or boil $ith a hydri)rflc1c.is
thc need tr) qunrkly coola sampl.large
enough lbr your hldmmclor. I qas
!sjD,{ a onc-liter flask in an nie wutrr
barh whM a friund suggestcd rrying a
retiactomoler I lhougbl thi! would })o

lhe nEgit bulct be.ause I onl! ne,,ded
a couple 0f drops of {o ro make ir
wor!. I qua,kly nlud out drat lhile
rcIroclomcrcrs are \ fr\ {x)nlenicnr,
lhe! rcquirc a lcs mathcmatical (rtr
recrions in order to b{, lccuratc.

Rcliactonel€rs are r0s1 0l1cn
used in browing to oblain qui(k rrea-
sures ol Lhe spocilic gralty of unie.-
mcnhd wom. lvirh a liuie nrore cllbrr.
howcver, you caD obrain inlorfilr(ion
about le.menlod worts in.hrding
tnding tho aklDr)l lc!(l iI lour bcer
a lhe original gra\irt fronr a finisltcd
becrl l}c malh iDlolvcd .An be rtral,
lenging. but rhere aro solhvare
progrdns available that will do thc

|orrunrlel! I fouDd lbcrc wpre
many people brfore rrrc rhar had done
all ot thc hornowork in ordrr to Drakc
Ihis a rxtrrvonicnt iDsrument 1o use-

Jcilloy l)onolan of Sousalito Br.wing
Conpany has \lritlen a wondmlul

program cnllcd l,rolvarl' thtrr - along
\!rlh numr).ous othcr.hings - inludes
a rotiachnelcr calculalor lbr irroilers.
I usc this program all oflhe !imc. Louis
Bonhan I$ also searchcd rhe pn)lc+
sionallirerature ud disscn)inatcd a lo.
of irlbrmation on refrarlr)r orrl ro thc
h0tinrbretling communitr

What is a Refractometer?
A Brix rclracrom.tcr is an optical

rnslrLr|nenL thrt measures the sucnrse
conccnlration ir a su.rosc and waicr
solutio! os a lirnc.ion of rhe indcx oi
rcira.ri,,n oI lllc solution lhe kind
01 llrir relrriX',me1er tl)a1 mosl
browers usc does not rrntain rn!
clertnDi(i c0mponcn$.

llcfracti,nr is {hat nlakcs a pcncjl
look bcntwhen it is dipped in ! gluss of
rvat$ al an anglc. Thc ind.x ofrcfra*
lion is 1e(hDkalll th(| fttio olthc speed
oI light in a va.uum dnidrd by the
spe',d ollight ir tho samplc. Il is eqDal
ro thf iilc or thc nnglc ol incidcnce
Itlc anglc ihal rhe li8h1 cntcrs thc
satcrl ditided bJ lhn sine of r}c trnglc
ol rclra,lion (1bc dcgrcc ro s'hi.h the
lighr appcars heni) ol a bcan of lighl
h tquarior fbrm it isr tU = sjn(t)/sidrl

ll !,u were 1l} slick a pencil in a
sc .s or glasses l,)ldilg ilcrcasingtr-
(xrccrrratcd suSar $alcr, )ou lvould
sc(! Lhc pcncil apparently berl 10 d
gr.rle. dcgrco as rhc sugar conrenl
ros. A relrd(xonr)rof n)akcs this mea-
surcncnl \fry easl aDd ron\crls thc
ind'rx 01 rcliaction ro llrix. whir:h is
equal 1r, porcc l sucrose. the
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roliacloneter uses thc sa ple 10 bend

lighl, pf{iecling a linc onto a reticulc
made up ol lirxN rnd nDmbos. ollolv.
ing us lo mea$ure olthe angle nr which

A rofacloDcle. k,oks likc a littlc
toloscope. Y(nr lifl a window and place

u drop offluid iDsido, \iaiL :10 s.conds
t0 allow the r{rf xometcr 10 bccome

thcrnrall! .lablc (also lefti'rg thc sam-
ple sprcad a$oss the plale unilirrmly)
thcn rcad lhc result in llrix. Brix crn
bc approiinalell conlertcd 10 specilic

{rulily (sti) by a sinplc equation:

SG=l+(0.004xllrix)

Vost pcoplc jusl remembcr thc
mulljpl! b! fi'ur nrlo. Takc i]rc Brir
re dnr8, mulriplyby 4 md tlis willgivc
xou speciiic gralil] in'grari{ points."
For example, if you rcad I I B x. nul-
lipll.iog that bt 4 l-iclds 44. \rhirt' i:or-
responds ro a specilic 8ra!ily of 1.0+4.

,\ slightlt more accuratc conver-

SG = 1.000019 + t{r.0{)38656l3fBrix)
+ 0.0000 129642 5(llrix)
+ 0.0000000J 701 12 8(Brix)l

Lsirg this formula, a Brix .cuding
of l1 yields a sl.cilic grrlity ot 1.04:i

Choosing a Refractometer
-lhere arc man) t.lpes ,'f rcfrac'

tnmerers Thc typ{) brcwcrs nsc is rhc

rype iiuit growcrs usc 1l} mcasuro the

sugu coil:enfation in liuiL Lo see if it
is rlpe. It DsuallyDcasures 0 to ll{} llrix
ll l){)0 to L120 SCI rnd this is a useful

range t(, homcbre$ing applicafirrs. It
is ifirforlanl not to g.1 onp thal mea-

s1aes bnttcrv lcid ur some othcr chcm'
ical soluli'nr as n wiu require uruail-
ablc equations to corvefl lo Brix and

will likcl!_ messure drc $rong range ot

Rcfrr(lometers nre a\ uilable $'th
or withoui automoltu remperaturc
compcnsation (AI(l). .{lc is a nicc lu-
ury, but nol .c.essary ilyou usc a !em-
pernture compcnsaliun ch3rt. (ln sin'
ple.efractomclers, AIC is done opti-
calll it is not an electronic c bct.)
The] cosL anywhere from $75 1o $3{}0

dcpending on quality Bnd lealufes as
,w.U as counk! of origin. I halc used

thc less ,)rp{,nsi!c models rvith g'xrd

rcsulrs. sincc dre sanrrle has a !cr\
small tnnss (trnpared i'iih thc rcftd,!
tonrrrcr, il is oDll thc lempr.alrre of
th) relra.tomckrr thst is ihponanl jI
gclrinS an accurate roading.

Using a Refractometer
trsjng a rctrrfl,rneler is vcry sirD-

plc. You ralibraie Ib. roliacronct.r bI
clcrnin{ |he wirdo\r and pla.ing a
da'p of dislillcd or lto ilalor on thc
glass. Cluse ll'c .o!.r and nt*c sure

lhc glass has no dry spols or air bnb'
bles. \lail :i0 scconds. Hold the refrac
lometcr lc!cl wiLh thl window poirllcd
towrrd a lighl sourcc and louk inlo lhe
eycpiece lhc nctcr will sl"rw a linc
belscen blue {nd clear 'l-his linc will

.(tr(,spond wilh a scale ,trt rhe sid. oI
thc !i.'vir1g scrcc'r. lhis js whcrc the
.cadhg is tdlen.'lh.n adjus! thf c!li'
br'trddr screw until thu mclcr reads {r

Ilrix. oncc rhe nrerer is.alibratcd.
clcan tho wind,)w, !la.o a drop or two

ol tho saorple on the ivirdoir !.d read

the wlue through the Otepierc.

Temperature Calibration
IfyoD r.e usjng a nrodcl wilb AlC,

you 1:5n slmply usc rhe rcrding you

ha!o. Iflou do nDt halc 
^TC, 

Lhen you

musl use a cbart included Nith (ltc

reliocrom0trf ro get thc conrpcnsared
readlng. \itr' simplt usc lhi) ho'bicnl
Lcnrleralur. and lle f,!di.g to 8ct a
\ahr. that lnuslb,! add.d or subtractod
froDr lhc rudin{ to m.*c lirc (i)mpen-

sari(rr. I)o.or us. rnt letr'peraturc
rxrrrc.rions wl0!,r!libraiing your
reliaclonetl'r Instead, .nsurc Orar rhe

calilra&rn is mado wbon the meter is

at the corrccl tdnperaturF.68'F
l2O'Cl Ib. nDst n'fters.

Understanding the Reading
lf a sample is sinpll su.rDsc and

\Latcr. ]'ou .an lake a rcliactomcrer
rc{ding dire.ily II, horvri,er, you aro

Fstingilort Nhi,:h is moslh mallosc

一
２
一
“
∽
つ
０
０
０
し
ヽ
」
一
´
の
中
■
“
⇒
０
い
０
」
０
工
ヽ

∽
∝
¨
´
一
〓

´

，
¨
〓

´
´

¨
●

，
い
」
一
“
つ
８

０
」
０
工
ヽ

)ou must makc a correcti(rr rhal I

{:dll wo.r.allbralioo.

Wort Calibration
llcasurcmcnts of lhc spe(rilic gra!'

iiy of wo using r refra.lomcto will
nol agrce silh rhe ncasrlrcrtrenlr ol
grality using a hydloncl.cr. Erix
felrarlomer.rs arc mcanl [0 measurc
the porccnlage 0l suSar in a purc
sucrosc soluli0n. since wort is nol sinF
ply sugar and $'aicr, you uccd lo make

nNFtr Yd i 0h No!c6b.r 20or E
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Where do you want to retire?
wwww-barleymill.org

3 smau correciion because ol tha non-

sugar componenls ol lhe wort. The cor
rection I'actor ls diffcrenl for difTerent

bre.we.ies. Bcors ftat are vcn dark or
have a very high slrrling gravity may
also require a difre.ent corrcction fac-
t{,r. To cslculaie your correrlion value.
mcasure the specific grality with tou-r
refreclometer 'lhen fhill tl sample of
your worl md measure the gravily with
a hydrometei Convcrl the hyd.oneter
rcdding to Brlx rsing rhc €quaiion: Brix

= (SG-1),{).004. Then dilide the.cading
of th6 refraiitometrr by your artual
hydromet€r reading. Youshould have a
numb0r belwcon l.O2 snd 1.06. Ii yo

do this for several worts and alerage
lhem, you will get a numbor thar you
(an uso for yol]I brewery. ProMash
dofaults to 1.04 and this is lhe numbcr
I use. Onco you hrve this nurnber,
dilide oU of your subsequcnr lcfrac'
hmeter readings by your $librulion
number to ge1 the actual rcading. Fo.

'rx8mplc, 
iI your reading is 14.6 Brix

then your correctcd reading is 14.04
Brix (14.6/1.04=14.04J. Thon, w€ can

':oDvcrt 
ih€ measur€ment in Brix to

specilir g.avity.
Once you !c calibrat€d your refruc-

|omeror md meaur€d your wort co.-
rccljon lactor, you can oblain a mea-
suremenl of you spocific gravity quick'
ly, wiihout having to cool cnough wori
lor a hy&ometer sample. Y)u car use

the refraclometer to nreasure the g.av-
ity oI yoUI wort during run-olf to h€lp
you 10 decido whon lo slop sparging.
Likewise, you car quickly oblain tour
8llavily anylime duri4 the boil 10

dcternine il you necd to keep boiling
your bsrlelvine or if adding w&ter to
your best bitte. is in ord€r.

With careful use, a 0 30 tlrix
refra{:romerc. is p.ecise to within
0.2 .lj.:t Brix. ds such. it is less prccisc
than a good hyd.omcter. Ho{cve., il
r:an Provide a quick measur€me,rt of
gravily lo wihin obour one "gralily
poinl at timcs wholl cooling ih€ woll
for a hydromete. samplc would take

Measurement ot ABV
This is whcre i1 slarls 1o gct com-

plicarcd. Fo.tunately l-ouis Bonllun did
a gleal. job ot researching thls rcfiod

DRiVE QUALiFIED TRAFFiC
TO YOUR WEBSITE

For The Busy Ho‖ day Season.¨

Advertise on BYO.COM

Over 250,000 page vlews
each month mean yOur web banner w‖
be seen by thousands of home
brewers each month
Ca‖ today fOr detals

(802)362-3981 or go on-lne at
い′
"w byo comノ

advertising/onine himl

:T鞣
1    -  ― ―  ― ‐  ― ―   ~~
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tbf homlneNPf\. \nr n..d lo takc.r
ferrling irilh lhc &iraclotxct(ir ns wriL

as a htdr,'rn.l{ rld us, rhis .qnalior:

,\llv = l277.Et5l - ?;;.,rlt{jl +

0.995618ri\l + lJ 0052:j(llri\rr +

0.000(Jl il(llri\:r) 1 l5G/{).791

Li this cqralion. hix is iho Brir
r.ading o! tour rctia.ntnctcr rnd 5(i
is thc spfcific gravit) feading iiom

lf r_orl trl rhis, il is itnpofldnl l(l

lal. verl ,:arclul feadings. l)pgas th0

sanrr)le in . blend.r or bI Pournrg jL

berw..n tso glflsscs ulLil it do'is nin

lbatrr. \fuko tuur feading ar as.lose l.
(1r1 .| 120 !{i) as possible I1 )our
hrdromfl$ is calibralr\l in llri\, L'\.
thc l,ng i)nnrla t ciled na'lict to

.onven ir to sG. This rqurtiol liLs vir'!
r{cll t{ith drc datd U)inls \leasur.'
nrerL {rt .\lJV ran be m^de tn $ithir
{r.il% if Jou arc carcful.

Apparerri and Real Extracl
What )our hldronxner re{ds is t!'l

nppurent 1\fa.t (Alil ol!rrrbi$n lhf
r.al rxrrn.r llilll is rhe a.lual Pcrccnt
ag. of srg.rr urlcrxrcotcd. You (iarr

Drlrsu.p lhis b! lalin,! lh0 r.li..mmP_
lpr fcrding and c.n!.rlnrg i11. rctiac'
tir. indcx witlt this equrlion:

lll = 1.:l:l:102 + () 1,12719i1(llrix) +

0.0000057!11i7(Brir')

Ihen )ou nn..l lo Plug lhc rctiac-
tiv. ind.x (RIl jrlo llris oquatiotr:

Illr = 19.1.;9115 + l29 8lSlll +

Rlt{10.E3 l5(Rl) . 790.1J7321

I likf lo know rhc llli as I lind it
corfelarcs bcticr sith lhc Pcrci\cd
stlo.llcss Lhu lhc ]\l If you wtrril

r{, lird,,trr rhe gra\n} ol a lcrmenting
!!or'1 and you hrv. Prcliousll
mcllsucd thc OC. \ou cnn tdkc n

rcturctonr,,r.r rcadjn,{ trr)rr jusr a

(!rulle ot rlrcps,)l i'rnhnting bcer and

pnr rhe suhs nrto an lquaiioD tD g.r
rl1( spc.ilio g.o!it! ol thc b(!)r' 1l'is
hrs lhc {dranlage ol Nllnvins (or to

find il lermrlnlalion is comllcle silh_
or't haling to Aathef dorgf ror a

hfromctd rcadi'rg

ll is rlso possible tr) fiDd lhc srnrl-
ing gralily ol l| lfnrlnted bi!'. SA!_

\ou ha\e a botl1. of sinmcl Surith! lP.\
and !ou:trc l,,okirg li,r t1'c sra.ling

ljla\i11. \ou car! lalf I re{i^.rorn.tor
f(ading rnd phrg rh. rah,( into let
{n,,rlrPr tbrnol (l use PruVash t')

nrrkc lbcsc t\!o falrohri,'rs.J
I would highh fcconrmcDd t

r.lia.tom.rc. ils a \ul lo l..ad $ofl
griliit quicklr whilc sparging and

h)iling - and moasurirg tlte .1r|\ of
your llnishcd bcci !thile th. oqurtions
(an br daunring al lirsl. llq crn lf
nndcrtokon Lt anlone wiLh a lit.le high

sr|ool rdth. :\llPriatireh
l.e$in'{ soriware likc I'i)N{ash or
mrke a rprcadsh.cl lo sollf thetrr.

Colin Kuninski rp.antlg bccanc the

.rtnst?f ltr.r'er at Dotakrtn ,loes
th (u,pub rt i\upa. Culif.rni .

", , * rr.. "', E



Mike White has realized the dream of college

students everywhere; he,s found a way to

receive academic credits for brewing beer.

During the spring semester at Oklahoma

State University, this engineer somenow

managed to convince his instructor that con-

structing a brewery was a suitable project for

an advanced research course. The goal of his

research project was to design and build a

recirculating infusion mash system (RllVS)

where temperature is controlled through an

Mike's computer-controlted RIMS

Pictured here are the three main brewing vessets

used In won preparation. N4ike salvaged four

stainless steel Sanke kegs from a local scrapyard

in Oklahoma and used a Dremel rotary tool to

remove the tops of the kegs. To the left is the

boiling kettje, on the righl is the hot liquor tank

iHLT), and the mash/lauter tun is in the center.

The boiling keitle has a pair of 5SOO-watt

(240 volt) heating elements while two j2oo-watt

(120 volt) elements in the HLT. Alt heatng

elements are actually operated at 120 volts,

reducing required electricity and minimizing

chances of scorching the wort.

automated control system. A secondary goal

was, of course, to produce some fine

homebrew. Mike started brewing just a lew

years ago. One of his first batches was a

memorable brew he simply refers to as

"Nasty Ass Ale." With his new brewing

system, the days of ,,nasty', beer are long

gone. He pul his modest woodworking skills

and experience in electrical engrneering

to the test in constructing his computer

controlled RIMS brewery
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The advantaae.l Lsn! a
Fll"ls sys:elr s i'i: ,;.r1 !
. aried b! re. r. r a1flr t
thfo!!lh ll e nach . r,rr
1!r I qurd.lrawr rrcr :"c
bottom ol the masl! aLir-af

r.rn s reili reo to li. i..r .t
lhen an D.aselcra Tnr.s.
IrooLrc n! ;' ccrf-A. !1.n
Fo. best esu ls r,.rr
tenrocratr'. sl o! d rJe

dra.la nec bt e ll'cr -5 ,!
an rrd-ependent rieatrrg

er A Pumtr c fcr ites lr e
lt(ifl tl_ro{ llr rh. . r'.
heatL, q eLerr-cnt S.f!! :
bciorc a rd afler 'h-. FIMS
neal ,! c e,iefl m.i,i,i
the 1ar!et tcr.p.,crA1rtre

Solid State Felay Bot
're pcratur.," se.sor. ocJtcd . the hre,r r! lessrs a,(l
_ the tILMS crc!t corl rua ! ser. lemncratrrr dal!
to the ADO hoard b! tay oi tle co"lro nlcrlacc
\'rnc. idd no ia heal rs nc.ded. the Ai) O noara dtrecl!

lr-"ai ng c enr.rts L. be .c1 lated.
I.np-.ral!re! lr'{]h,ar rhi. llr. tar(jet :emp.ret!rr
!! po.rpt ihe Al)lo hoard to a-Aa{:i vate r.atng
e ef..l. s rrce ll.e AD (l boarc Ltsc I .a fot han.lc th.
riea! r.la!t. oad reede.l lo po\!e.1r! rreal f! e -Pmen1.
r (rn]r.ls ti. e enrc rts lrvollfr . so d stalo re ay. saie y
ru.kea frihLn ths nrst ol *rcs.re lhD soLJ slale reay
rr a.! lrazafdols 12rl !oi afd 210 vori conloctoris, and
, 3m2 ta. to kc.p 1r ngs coo

System Sensors anrl Controls
Abovc th-- rnre-" Drer,r! lcsses are rrc !rro!s compoie.rs
.t t,. c.rr,r. srster A. a.aLoa dqi. .put oltput IAOIO
.o.tro boar.l lo allohal ca f 'non 

tor af(l a.ll rsl

mnsr tenrp.ra:!ie !sr-!l a PC fp!t 10 the ADO boarc .on-.s
rrod il .oflro rne,lace oo.rd ard oltpLit to the 'realeis pass4s

thfoLrgh a so d slale reay Tlrr !too! tradr-acl box pclued orr llr-c .]t
s a s( tclL bor vrhclr . os. mafla co.no or ulrrirs
qhts and a, rcat fu 6enrenls

The Brains of rhe System
The oriened !rhn. box io
tlie .lt cofta,rs tlr. 5c c
slale rca! 10'te rgrt i e
rhc co )tro rrlerta.e bond
ind rhe co.rp!1ef cPLl
The srall !ra! b.r rn l|c
,ofeorolna s. 12!.1
.ompLrrcr poler srFF!

ir!mps ano rh. co-1 o

control Interface Eoard
rne lor '.olJqe o!lp!r lrom ihe ADO corrto board
uafnot tfglic lilc so d state Flay 50 arr an+r rer n

tlrs co.rr'o nterlace J.Li boosis tlie s!lrral ndcator
ohts sqnn rirorr the rea! rs a.1ve, aic rr-ap n

tfo!b eshootng the 5ysletrr

Old Fridges Never Die
1.1 ke rlscJed a se.ond
h.rd Tr.ilcre af.l encased
I . rel oa( lo make th s
5ea!lii! (eleralor A hoP
dr ed b.tw..,) tirc lreezer
a.c the ma..omp.nrrenl
drrd af added faf lecp
Lotir se.rl ons at irorril
r0 -F lhe r.i'9. arors
naf comFartmc.t car
.is , 't !p 1. sr a lallof
k.!s ( r le the io'mer
ireezer Drof!es spa(:e ror

ゝ
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Tec hniqur,

Story by Don l\/lillion

A sinde nrfusion mslsh is a Dash ldlh
onlY onf rest. us ally b{tw.ID
l 5(Fl58'l j (65-70'C), for tho .on!rr-
$ion r'f sbrchos into sugar A rcst h
sinply a span of tiDre durlngwhir'b thc
Drash sits at a (mlalalcly) coostanr ten-
perarurc. Step nashing is e m&sh prc-
gram in which Iou rcsl at mulriplc
touporatures, rlartiug at lowel 1en'-
p,,ratues and moving higher. In srcp
ma6hlng, dillorent enzymes arc
allowod to work rl or D.ar th€lr mari-
orum rate al ea.h slrp. Doil]g mulriplc
stepr in(rooscs lbc .oml'lexitv of tho
mashing fro(:ess dDd rauscs rh. breN
drt to tokc longfr H0wevcr. st.p
mashing is a or0 rradiri,nral Drsh
program li,r sonf st!lcs of be,,r, for
cMnrplc Amerifan hgcrs. ln addilnn.
slep urshiDg (an inllucrf, mash and
worr chara(xedstics such as lanterlllil-
i[ and lfrmenlabalirt.

Step mashing: step by step
Malt contains cnr)'mes. Il a barli.\

gr3in was nol malted ard lhcn
mashed, these r)rzr ros lvoutd .ataltz.
roacrions rhat t!, il allow thc barl.t
Hfai|l10 gron into a barlc\ plant. lThis
assun'cs tMt environm.nlat (trxlidurs
wcrc suitablts and thr barlcl graiD $a\
not llnn a stcrilc hybri(l.l Ditlcr.nr
cn/ymes are nx,st ndi\a $irbin difftf,-
cnr lcmprrarnros ald pll .argcs {tr'5
inlr'Icsring to nore in passilg thar lh.
oplinral tcnrpcratures lbr trtan! ol
lhcsc cnTvn'es occur jn ranSes tiir l!r-
sidc ol lh. rnnge thdr liri g ba ct fr.r
onflnrntel19.) tsnrymcs also have r loll
porarrrre at whi(l) rhct d.nalure
( unu\cl and stop workilgl. lhe
.,enatLrri g procoss is firr trx)s1 pru
lcurs pernanent. Oncc tho 

'nash 
is

l'catcd b.yond ihe dondluriDg poinl lbr
a parlituhr cnzrn.. .oolin{ 1Ic Dusb
will nor re-acLivar. thal .nrlnrc. Thot
is wh).$,c slr't) Iro|lr r}c loq.sr trrn-
pernrurc 10 tho highest.

l)ve. timc, lrcwcrs halp.nrpl0t'cd
v.rious resls i'r 1}cir mashi,s.
(lncidortall.!. hrprving ru\ls dilir on

Step Mashing
Multiple rests yield more mash control

lhe e\a.t uppcr and ktr\cr.rlgcs rn
lhcsc nrsLs. Hosclcr. morp itrrpofrarl
lr,.nzlm.s dol r nlad b..\ing tprrs -
s,nn, nclitilv ol lhesc r./rmrs is lbnnd
orrside lhcse rug.s ) rl.re-s a quirk
rDdo$n ol dilI| re.tr rcsts:

.\ r'.sl in the 95-104'F (35-40 "(:l
(.nrr)cralurc rirnge is.allfd ln a(id
r.st. ll.srs in this raD8. fan rfrivatc
Lhc ('nrynrp pIy1asr!, if it is lres.nt.
llo\!c\cr, in nran! modelr Dnlts. il is
dcstn)vcd duriDg kilning. Nl(rtr pftr
s.nt. phtl{sr dcrs to slorrl}. produce
N(:id ord losan tbe trl r)l th{, mash
I ntbnunarcl). iL rrra) trk. 2,:J horB Lo

do so lhnse drts, conrn!.r.irl brew-
pr s hav. mostl) ahaid{[cd rh. acid
rcsl ir hlor ol diroct addili,tr, ,'lacids.
including - i| rh. .ase 0f
R.irthcilsgcbol-obser! a nl bre$ cfies
acids 

'ierivcd 
ll.om sour Drrshfs.

,\ resr in thc l0.l 122'1, (.tt)-50'o
rangf a.li!al( s lhc cnzlmc bcta gll|-
(ianusc. Bcta'gln.anasc brcaks dot!n
the c(rnpourds lbc'la ghr.anst that (ad
causc a mash L0 bc gummy so. a rcst

Equalion | - Correct temp€rature for strikewater at mash-in

? a1+[43 x 0.3422 \ @1-B2J]
I $nkawater= 

-

A4 x 8.3

Given:
B1=desi€d temperarura off.si rcst (.0
B2=temperalurc of dry grist ('F)
B3=we sht of grsr (rbs.)
B4=volme oi slrike waler dssired lgats.)

Equation 2 - Boosting tempe€ture to the next rest

81 -82) 
^ 

tl0.2 x B3\+Ba x 4l
VOIUme hts )=

212-81
Grven:
B1=d€sired temperatue oi n6x1rcst ('F)
B2=cutrent temperalure or mash ('F)
B3=w6iSht ot srisl (bs.) (sam€ as 83 in Fig. 1)
B4=c!(enr volme or warer . mash (gats.)

in rrtis range is osctul if rouic trslng
malls lh{t Driglt guD up th. rush or jl

tou hale cn(,rnlorcd houbles durillg
lauli ring. If rcsting in this rabg,,.
brcwcrs tlill usrally rest lbr
l5 30 minutes.

Proi.ln r63t in p€ace

Ilisro calhi rcsls in or aronnd Lhc

beta-glucnnas. rangp s1trr tialled lh.
prol.i'r rAI. l kr cnrlmcs.arbi)x!p|li
tidasc and ondop.ptidasc worc rhonghi
l,r bc !cli\c ir th. mash wilhin this
range. (:inlerUvcly. rh.sc i,nlturcs
$rrc callcd pr,,hascs ur prclcolr-lii
enzthes bec.rusc thcr d,rgr'rdc pro-
tcins. 'lhpsr rlals, ntosr cornm.nrial
brewcrs do n.t belifle sigdficant pr(ts
rein dcgr datn o.(ursin iiashes hcld
in this raI{e. And. n)ost modefl nrulls
havc all lh. ncra.ssrfy prorcin modifi
fali(D a'r'omplishcd during rnlltrg.

'luo {rrzynics - alfha umylasc
and beia arnll$e dcgrnd. rhP large
s1r(h nolccllos lbund i mrhcd bl|n
grains irlo si'rrplcr sugars. B'ru anr)-
lases ,'!linral lenrpcrarure ranX. is
l:10 149,| (60-65 "C). Brra aDrytase

N0\rtrrbrr 200:l RRr\ \trLr rr\\



aIIarIs l1l. , rd ,,f naffh nr,lfful.5
llrf pfirnrf\ !ro{11,,L)i h.1r !Dr\lase
rfd0n 0r srarch is nrrlt(^. \lthu
ror\las. i5 Dr.st {rLi\e Nl 1i.l 14,? "F

rnr i? (lr rrrl cs* ftiall) flir"'\
hrgc !lrflli molrcul,,s br,) snrll,f

Thr'!srnl lcmt)r'frluff li)r r \irAn'
lr!lusion nirsh lills bri$.rr rh. !p1

n,. rU,gfs l,if litsrr rmthwr uill
alpha r,,!rla\' \ fcsl irL LI'ls fanrr.
$hirtr |{t.ll! lasts .1J-')o nrinnt.\. is

oli.n f lcd r srrriafllll .lion lsuArf
ntrking r ffst. Ilrfsc ,rrzin\ $r'fk
0\1f r bford farigf rl r'nrPr!alur'rs
arrlr r.sl b,,l$eeri lhe .t)lnnur! fu'gts
ol {t.| \!ill r.sI I in sordf r.li\il] ti)f
hr'rh Sinc.lhsr trff llir,pn7\tlcs llr!t
lrodu(. lhe srgrr rhal i\ |atrLir,il ll,f
l lreilrrioD. a rr5l sou!\\hen in rh.
frrigf i,l lh.st r.\\0 rrrr\ rrir\ rs lh. orl)
,,nf rhat is dl)!,lur,'! n'll!ir.d

\ rrsr ii rh. bcta rlx\h!, fa,iAc

fn,.nngcs l)igLl\ 1en,! nr.blf sofr
ard r lisll l!'dip(1. d\ lastirH rpi,f.
(.,i,trrrscl: \kippi,rt th" llerr'r'nt libc
rr.3. rDd rsLirg r)rrl1 in th', alPlrd-

ardrh\r..i irr'Ir!lr{ i. lrss llr
n!!rtrIlf $,'fr rnd r lL,lifFl)odifd
h.pr S,r. d.prudirg rn rhe r.{ulls \,,u
iliur1, toL ori rr{ .u(| sorrr\!lrIr'
$irl,i,r rlrts ring. ol l)urL,,1 rlrr {arfha-
fiti..ririn .r1) x!)s. r)r dI rc|.frLlc s1r'ps

l.irirllt, frising Il)f l(,Dr!cfrture 1rl

ll! nri\h ah.\c th srrrhrLr li, arirnr

f|cl ,lnnn,! \ ll) l{,8'l i;n'C)
sr,,fs , !r\lr' afli\ili nDd i\ .{ll'{1
rrrrn {Lrr lliis l,.rtrLrfriL rn rna! lr'l

nrr flaiDrd durin! la!lrri.g. \ Drr5lr

0Lrr is rrl fr{tnih.l. brt i1 |r,rts arrrl

LIin\ rho q.rr lo nrnlc lnurefirrt taci,!-
ll rls. d.a.li\tr|l)s lIe \rLr fhar l1Q1i,itr

o'z\nrfs \{r rh.\ $rnr'r friDr. !r.l iolr)
p[\ l lhr mr{h co,nr du|iD{ I' Lrlrring

Get with the program
\ r,i,\rr Prngrr.r.i,' Df \' n \rrl

t)lf | .r .{aDpLc. r trvo slrrt nrash ilith
i nsr ir L1( lrrra !lu.aNs. tDgf lol
,n!,d l)t a sr ln rh. sr,.huilitialir)rr
nrgr i\ liifl\ .,rD!!rL \ll,rnarrl\
l)n $r'f(.air r.s1rr f\rr'\ slr'|l (lerail.d

crflipr rSo!r'f\fI Ira\li nr al our!d

l0-1 'F 1.10 ( I anrl sLowl! rinip up lrr
l.ls 'l r;o "( ) r lhr lrfrr'liN nlrl(lrn\'
Ir.ks ol th. rrtrir(l of tDqsib lili.s .l

Beer
Dispensel

Keg beer wLhout a keg!Just PRESS,POuR&EN」 OYl
Easier to(11 than bottios‐ No pumps or C02 syslems

いo10s225 galons oib98r TWO uPむ
"`perectfOr ono 5 0a fementerPalented se Finflatng PoSSure Pouch mainlains carbonat on and iroshness

Porlsct dispsns€ without disturbing 5€diment.

Simpl€ to \is€ - Easy to carry'F;ts in'fridg€'
ld€al lor padios, picnics end holiday6.

Ask tor th6 Pt 'rl ,ptj'' B€€r Disp€nser at your local homebr€w supply

shop and at your lavorit€ crafl brewer.

QUO:N OrOnOunced・面ηD
401 Vio ot St

Oolden,C080401

Phone:(303)2798731

Fax:(303)278‐ 0033
hitp″www partyp o com

In the event of
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I..t nrqu".-

stcp conrbinitions is botiond rho scope

Step by step
onix, tou dcfid. on r0ur rnash

schcdule. the norL qucstion is ho$ lou
ac(rrlplishthn stel)s. (]tx) \!ay is sfth I
pro.ess kn01!r as a _do,rriLion.-

Dccoction mashirg inlolvcs boiling a

F,,rlion of thc mash (in.Itling rhc grjst)
and is con'pli( alrd .Dough 1l, nerd aD

a'xiclo ol its ,)w lS{c. tbr .x.nit,le,
"llublc Dipping:,\ ])olblc,Decodion
Icss"n, l.ebruary 2001L t,ir tlal rca
so't. *c ll fo.'rs on diffdrn1Drcrhods ol
inlusirrt drashing. in $hicl ron
in.rcasf the lrxnporatnrc bl apl)lliltg
dir-.ct hcar 10 rtx nrash run of b)
ndding lor liqlor to the mash. (Liquor
hcro mcans bre$it|g $ntcr.t

Stcp mashing is eas\ il lour nrasll
r!n (ian b. hcarcd dire(ith tbr
instrnff. if il is a conFrrll k.g or
Dclal koftlc 'lhese (: r bc eqoippf(l
$irh a talsr) botloD or mrnifold to allD$
rhch lo servo trr borh m$hing aod
laulc.irg. lltrrnatrlv, you crn mash in

'trre 
(1r)tahcr and.hcn translcf rh.

mash fi) a rrpudlu lantcr ton, Some
homcbrf\!crs masl iD llteir kctll., rhi:n
lrinslef thc rnash lo thrir lLutcr rtrn.
'llrin nrisl, Ian bc shff purnpcd
or l'.ou.an simpl! usc thc scoot'

llirher \ur. direcllr I.arinA 1lr
Daslr iun is as sinple Ds set|ing ii on
lhc s1{^o or propitne buflx{. rajsnrs
the lpmperrlut to a .ouple 0f degfecs
lrclo* ton. rnrgr't th{]l| rurDing ilorvn
lhe hcat. th. rcsidlalh, al i thr m.lal
rvill conrinuc t0 r{isc thc romlfrrturc
ol lhc lnash lbr a sh,rt tnnc alt.r !urn-

licm.mbPr thrl cnr! \s arr (lera-
lurcd il lh.r- gct roo hol and. onre
denrlur,,d. tlcy connor bf rrlrctj\arod.
lior thar reasrD, bf carcftl nol l0 r^cr-
shoot your targel lempcrarurcs lllisc
th. Lempcrarurc rlorlh. \i,ur rnl. ol
remlrralrre inoreasc should ,nnr bc a
!ir! dogrees per nr'rurc Chcck [h,
l(:tnpernturo l.equrnll! at difli'renl
poirls jlr Lhe nrash !o ensLrre $cr hcar-
ing sdrrirx eonstan.l! sith n nrlsh
paddlc or larHc. stufdy spoon rvill
Ielp kccp yonr hash lcnlpcralurP
unilitrnt.oncc lou reirtr lour trrger

h ttp : / / nw w. Gra p e andG ranary. com

BTewsbop θπ″みθⅥ陶多1!

Vlslt our onlinc slclre and calalog or ca‖ us

at l-800-695-9870 fora
free calalog and ordering. You'll be glad va didl
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E.ry
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remperaturc, an iDsulating ja.kcl fl'r
thc rnash tun (ian be helpltl tbr main-
taining thai tenpcralurc. This {m be
as simplc as a bla*ct n)ssed o!',. the
lun, or ir rtr,uld be a rLrsrom-fii insrlat'
ing tlrap. lf you nash .un *ill llt irl
your kilchcn orcn, a d il tb,) olen lem-
peralurc frn be LLrn'ed down low
en,rugl', seiijng tbc lun in ihc ovcn fi,r
rhe duralion of $c rcsl rvill dlso nain-
Ian 1t5 rcrDperarDre.

RIMS/HERMS
Arothrr nictlxtrl t)r stcp mashing

usiog dire.t headng is to usc !
Itccirculalirrg lnfusior l\1irsl sysl',m
(RIMSI or tr Heat Ilx,t'6nge lle.irnlal-
ig \lash syslem lllllltNls). Thcs,.)

slstems usc a pump tu t:rr.ulale worL

trom thc b0t1o ollh. mash tuD (cithcr
lrom undcr a lalsc botloD or lhrough ll
manilbkl), past hortirr,{ rtunents lr)

ruiso or olri|l1.i. t]re t(nnperarure and

rhcn ba.k onto thc top ofthc mash.

lfyour mssh tun cannot b€ heated
It you masb in an insnlatcd coolcr.

a plaslic bucket or ant' containcr Llxrl

can t bc dir,a:tlti bealerl. lhcn slepp'ng
u0 rre lcmpcrature requir'6s yotr to add
jusr thc dgl)t amounr of hor wrlcr ro

thc nush ro raise iis t.nnperalrre. A

drawbark ro this mothod is thal lour
mash bccoDrcs progrcssilclt lhiurcr $
tou add more ,rnd 

'nore 
waLcr

Nlany of ihe soltivarc pa.kagcs lbr
br.$ing llik. Provash and SUI)Sl

ircludc csl(:uldlt,rs 1,' hrlD you delPr-
mine tlhrr -Just thc righi amounl_ is

rnd the tbrmulas con b0 c$ily puL inLo

a sprcadshoct. Firsl you rrecd t,, del'rr-
nrnr lhe fi).r(|l.1 t{'mperarue fo. lhc
s.ike wabr $hcn doughi0g LL This
wil cstablish drc lenrprrrtlurc ol t,nrr
firsl rosL. lilurli,)n I shi)ws the lbrrnn-
la ntr lhat.al.ularion.

l)ncc tou !c doughcd-h lhc grails
and slirrcd drcm t!eU, cl'Nk the tcm-

0eralure lo make sure ilis.,orrcct. Thc
lbrmula will gct yon closo. lrul toul
mash m t cnd up slightlt hn orrold. lt
is a Sood idea 1,r havP some boiling
lldler and some i.e handy lbr quicklt
adjustjng tho lcmlcralurc up or dowr).

-lb rnisc thc nrsh t(:rrperalure ro

lhc next sLtslr, ]ou add a measucd
rmounl ol boiling Bar.r and srir it iD

目

AutOma●c Min
F・で,′″セ′

"|′
′
`%′
以た″′

方
`,"′
″s`・

Pneumafic
Capper $275

St. PaLs Conicals

CONVOl´ UTED Counter Flow S105
nsに st.。 l mosteffで:lnt wo● chlに ,

・ReFractometer w′ 71TC S55

・Moravian(Han五 )Malt aslow as S 38′ lb

・5 gnHon rccOndilioncd Kcgs S65′ 3$110′6
・ r7r`“″′″DiFFtscr and ULPA‐PLUS罰 !tcr

72 page catalog Stlll‐ 448‐4224  www.stpatS.com
5129899727   S30 1И ininun Om“ r   C“′tnで /11″ ろ

`″“
″′″‐ 47ta,壺崚 ,

!Lrtr \urrUn\ No\6mha 20o:l



wcll. Intrraln,r 2 shows thc fofrruia ibr
d...mrining hoK nruch h,)iling \rl(.
L,) add.1Icrc aF a couplc ol drings r,)

he r$rn ,,t abouL thc Iornrula in
Iquainnr 2 lrirsr. lhe llnal prnl or Ul'

ll,c linrnuh has tou di\iding h\ 212-
lt1. ll too lne at un rltitud. $hcrf
$or.r do0s nor boil ar 212'l rl|frt \ou
halr Lo ldiusr lhat. |of inqan.r, I no
near l)('n!e. ar ab,,ul i-t00 ll. oI
allitudo ($hcre $arrr br)ils 2o:J 'F).
sD ir x)r-' spfeadsh..t thc linal di\i\nrr
is br 2llil"ll L

1l!). rhis hmula \!0rks li,r u,,\
si, p !s llng as tor rdjusr all lhf \arl
ablcs litr iDstand. $hcn .l.pping
liom r- onr injtial dinr{li-lr ro tIr scc
ond fes!. 1hc lohnr. nl rlrrcr ir lhe
n,a\l' iB+l $ill bc Nhatc\ef ro!r srrikc
\laief $as rix rlx LIird rfst. rl!,trgh.

!.ru h 10 to add ronr inirlal srfjk(l
\tar* plus tlLe !olut)r. ofboiling sarer
lou addrd to 8e11o \our sc.ord rfd. in
oldcr lo dorerminr \orr rrfl-elt \ol-
umc ol sar.t: ljkofisc. 1ou hai.: tr)
(:hargf llre laluc nr B2 lbr rlt cuncnr

r.rlrrarurf rs 
'ou 

srcp uP. ru gcDcr
nl. \ou cu assump lhal lhe nrasll sill
hsr'onlt one.r t\\o dfgf..i.lnring a

r.rr \!hpn y'rr'rc n'ashilg iI an l'rsu-
hl(,d cool.r YoI mal_ li)!'ar[lhff
{lrgref ur t\!u rrxr'c il !ou nrnsh jn r
tlasrir burkrl. rf l0u 0pu, rbc rop
l0 nir and ch..k the lenit!,rarufe ltn,
lreqrcnt\- tlough. Iou nrat l.v'

This bdDgs Ip rhe qu,\ri,',, ol ho$
r1, inkl tlt boiliDg sarcr \h,'ILd lon
drrnt ir a I lhc $rt|r trlil stif qd.kll
or add ! or{l!. (n-ring as \',r {o? Tlic
s'r1r( mcth,)d.Dds ul in r nrofp rni-
li,rni r{rnprrrrufe. buL rrl,s longcr
n,rd fisls L.rsing nrore hpar \r\ t,eNon
rl pfflcrcncf is nr.lump ln all thc
\rl,r and \Lir qui.kh. Lur \har's
inrtonanr is $hrr $,,rks li'f \{,u.

,\r nrc.lioD.d lrclbr.. irl.ling warlr
prrsre\siteh lhiIs thc rrl|'5h. Th.
Ihn kncss of rhr m!sh. ,,\r! .inll\ at
rltr sa..hariftrlion srag.. rfip.rq rhr
Ipfrn, trtdbiliL\ ot (hc $on. (;.Dcrall]
qll{king, r rI fi,lr nasl, \i|kls mofe

linncrlrl)lt, \!ofL. ,\1n,. attcr sevefrl
additions dl bniling \r1ef. rhc nrrsh
run ma\ bcfDDr. o!cr-llll.d

'h!o $)luli,)ns t'\isl. Somc br.wors
!lfain sor! llorn rhe n'rslr, hoil tliur.
rn(l add iL brck 10 lriDg lhc mash up lr)
rhe np\t rrrnt'eratu.r sttp. INs is r.r
d.coction nrashing. sin.,.r, arr uDlt

l)r)ihrg lquid so.r nnd no1 anv oi rlii,
grisr. l)oinA lhir,Ior!rl\rf. rcquircs ron
ro sublracr tIr rolump ol rrr)rr thaL tou
(lfdi. lfo'll tLe prfrn\rs rolLrnrp irl
ordcr r, dfl, rn,i,,c h,)N ruucl, !ou hrv.
itr thc mrsh. Rhi{h rloLfr,,,iDc\ Irow
rDuch tou sbould add brck and rh, F
Iorc ho$ trrr'h y,,,, sh,rld drain -1|is

ir a cir.ulnf caL.rLarion rl,al ,rrl
re(loirc sornc e\pefir!,ntarion ro gIl
risht. Aninhrf aprmncl! is ro n'rsh irr a

lclrlc lh .nn h. dnlr'rl\ h.ared, l,ur
rrars{l r t0 r scprriLtr laurcr rlrn rnd
faisc rhe remrpratutrr \!1th Loilirrg

l)on ,rhllitrt also Itblr "Skepitu rs
,rkshnt! on paltti 2t, ol this issut

155T Ncw Bosto,l Sttet,・ Wol,um,MA(Rctail outict)
(300)523-5423(OlderS)。 7819338818(COnsulim

Visit our on‐ line catalog at:

ポヽニ

5 0dloor
In uad* l0
lllnrhrl

Ulor

lrrr
rehrl

い ■型 型 巾t



A Matter of Degrees
TemDerature measurement and control

B.owors long aAo tealizid the impor'
tant role t€mp€ft1u.6 pla!€ in brewnrg
b€er, and have laken stops io measu.il
and control it. l.ong bcfore the first
thcrmomeL|r w{s avAilablo. earll
b.ewers wcrc ablc to derermine fi.
readiness of the browing liquor bl
obsening deir r€tlectlon on thc sur'
facs of tho hoating liquid. When lhrl
could {o long(ir see lh.ir flice tho

weter wa$ hor enou3h

D€coc_ton mashing: early
tsmperalure cortrol in mashing

The standard slory is lhtrt the ear_

liesl decoction mashing s]st€ms aros(,

oul oflhe nccd lbr P.c(isc leup'r'dlur.
coDtrol nr re sbsdnre r,l insrn'ments.
\4rshirg sl ambient iemlevalurc ficrr
remoling 7, oi th. mash ndd boilhg il

bclor'c uldirg il l)4,:k. 3nd rcpearing

rhis three lim.r takcs thr nrrsll
through a scrics ol rcsls th{l rlrr.'
spond rou8hl! t{r lhf tcmPeranrr.
oprirra I'rr rhe !arious l,arl.,r .n zlmcs.

Seasonal brewing: earlY

temperature control in f€rm€ntation
!n lirropc br.wing had a scdson.

as warnt summx leDrperalur0s mado

thc lenn{nktn)n ol lager sl}lcs impos_

sibl. In (hc latc sprnrg. bccrs $ere
placod ir undr),{r)und ,,aves Pa.kcd
Nilb n:e .ur lro ' lakPs ro ko.p th.nr
frrsh 1|roughont lh. iong hot sumnxrf
'lho .arl.r hirtort .rl tle Lhirr{ sutes
witrcsscd nrant pi{r e.r businessmen

who thoughl ir n good idca to slrip

icc tion cold to wtr r (rlimal.s

Obviouslt l{,sses w,,re a hng. issLr0,

bur tr,d.! design.d and built cficc1i\o
inslllaied.ontai .B

The dse of refrigdration
1 1842. thn ,\mcficaD Physician

.lohn (iorric. rcspondntg to a trced to

cool sickfooms ir a |lorida hospifil,
designed ud boill an alr-cooling appa'
ralus for trcaring ydlolv1.!c. palielts
llis basic p.i'rciplt whnh ir'!'nv'rd
coDtprossins { t{as, crnning ir bt

surdirs ir lhro gh rrdiatiDg.oils. rr)d
rhen c\tanding it tu lowc. rhc

lcnpcnrure turLbe., is lhc.ne mosr

ollcn used in r.frigcrators todul.
(iiving np his !rodi(ul prrrlli(:s 1r)

fngage iu tinerl'nsnming.rporim.n'
tud(D wirl i(p making, hc was grutcd
lhr first t:S. palcnl lor nxatrani(al
rclrigortion in 1851.

Conlltnitrrial reftiScrnljon is

l)cliiaed to havc bccn ioilirt(ld bl sn

^mflican 
busirresspcrsin, Alexand.r

C. T\lirnriIg, in 1851, Shortl)- ahcF
w d. an Australiu. Jurr)s Harrisorr,

c)iaDriDed thri Ffrig.ral('rs used by

TwitlninF and irlrodLrit.l !8por .od'_

pression r.ifigoration Lo lhc brcwirrg
.nd mcatpacliug ildusrries. ltrewing
was tlni lifsl r(xivity in ihe norlhtrur
srdrfs to rre mc(hanical rclrigenti('t'
cxtoDsivell. bcginnirH t!ilh ar tbs'rp'
Liotl nra.line s.d bt S. UcbmaDn\
Sons llr.wing Comp r) iu Bu)kltrr,
\cw lbrk h 1E70. (itrn *.irl rfliis'
crulion \!as prim{rill dir.cred tt
bfeweri,rs in th. lri70s aDd by 1891.

n.arlt cvcry bre$crr was .qu4)l'etl
with rr)ffiSeraling ma.hin.s. lhis
pri)mpled 1b. spr.ad ol ltrgcf stth,
b.ors across the L'nir.d Slalcs as lhrr

IrunLicr nn,led $rcst In san lrran.isco
an dnomall dclclopcd. Popullritr ul

lagof slylc bcor oulsL|itrped lhe alril_
abilitr ot (mnrercial r.liigPrntion. hrrr

tl,, nal!fallt (ool.linlatf oflhc trorlh
prn (ialilhrnia coast bd to lhc dcvclop_

cnl otSt{ianr beers, wlifh are lagcrs

brc\!cd at ale tnmpcr.rturcs
ln moddn brcscri,ls, hetrtitrg and

.ooling Iln](trrnisB's ar| tighrly .on_

folled h] various conlrollcrs. ,\ ti'sr
srirp hsllrd! controllir)g lcnrpcralure
is lindiDg a lrry to Dersure il

What is temperatur€?
Iemp.ratuc is lcchnicalh d Pr0P'

.r1y thal d.lcrx)irns lIc direlrlion ther'
ral cno,t! $ill be transferr.tl NhcD

an,t'jsrr .on1.r.ts rnolb,if ohicct.
'l h.rmal .nogr. sponxrrxa)usl! .x'!os
Iioln oli(cts or higher lrmp.ranrre lo

obj.cls ol lowcr Lcmp|rnturi' ll,,lining
!(ltiperilure lhis $rt is nc.ossart lbr
,rhcmists and physicists Howe\cr '*
brcB.rs Nc c{n usc tr nnrc f,'lll{r'ial
dcfitriti(rt 0l lc,iP|ranrr. as a

nlasuro oi hoi! hol somcthiug js. .\
lhcrmonrotcr is. of @uAc. I deli|e
wbi{rh nleas!r.s t' mPerah'r..

Measutement of temPeratule
The lln:asuretrrent ol temp.ratrrr.

is rclalilel) fhrap and orsy thcsc d ys

with tht lvidc availabiliLt oftlern,,nr-
tc!s, It is sis(r ro undersrand Ih.
li )ihlir)ls {rl somr! ol thc morc
.ommonll a!ailablc thc.n'omct(!s
llowcv(rr lbr homcbr(vefs wishing tr)

huye bcttir d)nrol tcr thPir p.occss,

thc first decision iL honru brcw',f
shoul{i makc is wh.rt ufis l(r use \!h|n

'ncas!0r!g 
tcn'p'!raorre.
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Various temperature scaleg
Centigrade Sonclimcs knowr as
(lelsius {af1or Andcrs Colshrsj, this is a
mclric system tha( ossi$E a valuc of
zr:rc to lhe Iroczingpoint orpuni wrtcr
And 3 vrlue of 100 to the boiling poinl
ai soa level of pure watcr. Each unir
belwcon 0 and 10{r ls (allcd a dc,{rec.
F.hr€nheit SirU l|scd in the lr.s. to
m€3surc tenpcralure. Ir ossigns !al-
ucs for the hoiliog point 0f puc rqter
tr1 seo lcvel at 212" and the freeziDg
point ai 32'. I)e$ccs in Fohrenicit a.e
"smallor" as therc are 180 dogrecs
bcrwcon frcaziDg and boiling. com-
parcd lr' 100 in lhc c8c ot(:enrlgra{to.
Kelvin Used in ca.lculalioDs whcn con.
sidering tho properlies oftr physicel or
enginocring system. Alsohrte zen', r}c
theo.atical nrinimum is 0 K. Frcczing
point of pule warer is 273 K and cach
individual Kclvin rlogrcc is rhe strme as
a cenligradc do$oo, TK = T"c + 27t1.

{ln the Kelvin scsle, rhe syn$ol for
dcgrcc {') is not Dsed and the uril ilr{lf
(kclvirt is not capilalized.)

nsumer In ccntral Inrrope trnd drcre
forc in some tflditional Eu.opcan and
North 

^mcrican 
br€wffies t|lis scal. is

sLill used. Wolor licczcs at o dr,{rees
and boih at lt{) degrfts.

wp€s of thermometsrs
t. l-iquid cxpansion, in xhi.h
. liquid {often menrryl, ndnre. alco-
h0l exponds or coni.aiih insidc I

2. Eleclrical. in whn:h r changc in cloc-
trnd rcsislanco in a small .oil of w're
is mcasured. In(ludtjs lhornlorouplcs.
iD which the .ur.enl norlirg bclwccn
lwo diflercnt mctals ohanSes rchtivo

3. MerAllic expaDsion, ir which
diflcrenlial cxpansion of 1wo mc1lls
cnrNes a merul srfip ro bcnd tas in
a djal thnrmomclor)-

A1l thrce |}pcs aro comDonly uscd
in commo.cial and in honrc brencries.
Tl'c liquid in glass is p$haps rhe nr)sl
li tili& s il is rhc ti?c mosr otten

used around fic houso. In a commcr-
cial brewcry and in vour honrc brew-
ery the mx:u.acy of lhc m.r(arr! ir
glass thermometer is !trluallc. but thc
risk trssociatcd wiih osing it direclly to
m.asure Lhc bre\4 tenrporaturn makes
it nn unwisc choire. Thcse thormomc-
tcrs ue lh ogilc ard can cAsily break, so
ifyorr an, usinA il to mcasuro the tents
pcraturc of your nrash. your spargo
walcr. r_our kcttlc oryolrr fermcnhrion
then you risl .outamiraling rhe bat(ih
wilh ercuryshould nn rccidurr occur
Ol ru[se should this occur iha baklr
should be thrt'wn awry immcdiarely
and the mffcury contained a d safcly
disposcd ol il possiblc

'lhcrmometers nust [omo to the.-
mal cqdlibrium wirh the soluLion $cy
measure b€forc they rcad a.crrarcly-
With a merrur! Lhenno rcl{ir,lhis may
tako l5 20 scconds. lilecr.onn: thor,
momot(.irs wilh slim probcs {"rhor-
mopcns_) arc somcvhatoxpc sive, but
alow for quick lcnpcrntur. rnessure-

'nctrls, 
sonx) $,i1llil lhro! scconds
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Cslibration
I ad\oratc h tin8 a mPr.ury io

ghrss llormomor.r nDd usirtg il l0
check lh. acrurrq or ralihrdte rho

n)ore robusl rlofkada) lhfinlonct.rs
used ii the a.nrrl brl]!r'. si't)p\ hent

some $at.r ro lbe desird letrrlfratur.
rnngc u)d pul l,')lh thormomctrrs al a
poitrr .k,se 1o .a.h othcr in lh. liquitl-
liilhcr rdjusr lh0 bim(:tnl ,'r nlsisiancr
rl)ormooretcr rnlilit reads thc sanc as

lh. mercrrry in gLass thcrno xrer, 
'tr

nolo tho diller(xr$ rnrl rer 'mber lo
add or subtra.r it liom ftc rcading
whrn rsing thc lcss accurot,'thcr"
momctcr i\ ghss rhcrmomr)te. thal
(trrtnins a liqnid oth.r than Dr.rcury
may be more uscli and slightly salef,

bur brok glass is slill dangprinrs.
'lhermo.onpl.s afc lbuDd iD conr'

mcrcial brcwcrics silured irr nr.tal
housings or "thormorvells" in thc snlls
ol lanks or pipcs. BrcNcrs usf tbo (r)

noasurc the lcnrperutufl) of lIe liqukl

ir$idc lh{: tanl of pi0'rwork and ottcn

link lheir clcclrical oulpul Lo a

.onrrollcr of sonre kiid thal fan opcr)

or {:losc a !al!. or solcroid. -lhis ora\
allow a hrathg nridiun! su,ir rs sLeam.

or a coolh8 trrPdnrm such as iccd
\!trrer o. propylirnc gll(ol (Ioud gr{de
rnri-fr.czc) 10 llu$ Lhnrgh ja'rkois on

thc tank 10 lesl or .ool th. liquid
ir$ide. v(tro solhisticntod homc brcw-
itrg s]sl.ms mal irxorporate surh
dcliccs illLo thc 

'lesign

Io pr,rvious arti(ies se halc dis'
cussed al hngth hon lctnpcrature wiu
ntle.. thc vadous {,lnrrrrnial rrrd bi{!
chcrnical {on1}r'e) rcacrions i. thc
bfew lhe mash tc pdalufc is arl

iripo anl parl of dutcrmiuitrg lhr
bc.r's chuaclfl isli6 as ea(h enrymc

rcspoosiblc tirr thc dcgradatio'r ot Ur'i

maltcd barlet errdosptro malerial has

dillucnt oplinril iemperanrres and

!rr!ing the mash t('nlpcralurc rlill
fivor tho action ot orc cnzln!) ulcf
anothcr. for cxtrnrlle. in a sinSlc tem_

pirarure infusi('n mash inocasing thc

nrusl lenrptsrahrre from 14910 156'lr
(r5'{,9'(:} incrcascd thr beer\ lermi-
n,Il gravily from l.(X)li ti, ] lrl'l chang_

irg Lhe $trsorr'' properti.s ol thc bd'r.
'lhe thcrmomclcr uscd |() nrPrsur{r the

nash lcnrp$lture sl',nrl{i be a..o.atc
to at leasr 1 "lr. No nso in usi|g tho

nrral thprmomclor tbr thrt usk. Alsr),

thc temp.rarure iI a nrash slxtuld bo

ch(rked 11 r're than onc spot to

.Dsure that mash lcmpcrrlurr i\ uni.
lbnD. This is csprtialll imporlanl in

cdses wh{xe th. mash is not stirrcd.

The boil
\\ir1 boilin'{ is of sliShllY lcss

irnt,'trI,an.c shcn il coDrcs |o nrcrsur-
ing temp.ratuc in lbuL you (:an sce

otcthcr ili boiling or its not sinco

wrtrt is a t!.ak sugar solution - or Ilot
so lvcali in thc casc 0f sonre lon'f
bfcws I'vu tasled - it acl,ually hoils a

fcw degrees ahole the boiling poinl ol

!r-sle. l)t .oursc if rou !c brcwiDg al
ahitudc clcvaliorr. sry jrr Denler, tllrn
rllo boiling point r)l wor! is lowor lhan
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it is ot sea lcvol. 'lhp reartnrN thal
lcad lo prorcir ud 1ar)[in.oa$latid)
{ic rcmperatore dr:pordenr. as arc rhe
roeclioDs thal le{d h l)MS loldLiliza
Innr. so ii is wisc to boil lour rv'tr1
slighllv longor. (1,(rr ex&rplo. 2 Iours
mthcr than 90 mlnurcsl.

lhc q.rt musl bf ,u'11,d r0 thc
trppruprirlc rcmpcralLrrc for ftrrnrcnLa-
tion and mrinlaiued llcrc dcspitf rhe

lcasfs b0sr ellbrrs xr i'rfroase rhc
tempcrllurc of irs surronndings b]
givinU off heat duriDg 9o111h and
activc larmrntdtion. Agdn accuacy iD
oxrasurnrg fie lirmcntadon l{xnDefa-
turr is tet so a thcrnnnc.cr rhat .an
m.asrrrc arrurtrtel! wilhil I .F is

Oncc tlori is cootcd ro aronnd 140qlj (61) 1), il is susrlrpri])lc to *ort-
spoiling bacleria. \\hln trrcasuriug
(ntirg $or.t. bc suc 1o usr a .lpan.
sanitiled thcruronrLcr to avoid

Il is posdble 10 pu rrase good
qualrlt lrrnpcratuc reglllt)fs lhrr
can be used ir I .o )uefuial ifklgc or.

ftuzer rc croar. a.onsisLont lernpcfa-
luro feflnenhliun. lhc oDo I usr has a

dial ro.pt thf desired r(upcralu..
dnd ! binctal rhermomerf rhr gocs
in lIe r!idgc- -Ihc liidg. plugs inro il
and the contr0llcr plugs jlto th. *atl
Th. Iiidgc simplr nrrns ,!r dnd oIT lo
adjust the tonpcralurc as nc.dod

I ess sophistn:arpd NnIods in.ludc
usjlg dr phlsi.s of.laporarnrr ro rlrol
rarnrenrrtion {arbols or barrets.
linph\lrappins the (onLri)rc. in a Mr
lo*{'l and blosingair ov{r ir $irtr a fan
lntride. a degrcc or t\Lo of c.oljn{.
r'crmentalnrr lpnrpefalur. is vital lbr
consist.nct: Nhl.h is \}r frrDurcrci.rl
brpwcrs rcally Dccd ro tir.ns on renr.
peranrre (nrlfrn. \\lfl is cotlftrcd al
thc samo tcmpcrallrc elcrr rinre and
,:arelu11t coDLr.ulled during primar)
1 rmcnialirn, A snrlll ir'f|trsc in r.Dr
pcraluro can l.{{i lo, largl iIfn,{sc irr

sone ol thc mcraboln l,rrh$als t-east
nse, lrr insLancc onc cxperirrcnl
shoss incr.asing lernl{inrarioD rcm-
poralr're oi u iagcr baer lron 4rj to
i4'l:{8 ro l2 "(lJ alnr{,st rriplcd the
r)sLcr coDtcni oI th. bcer (|sters ufc
re\ponsible ft)f fruirr llarors.) \thfn
Dccr is subs.quenll\' a8r)d thc agcing
(uporalur is important in detc.nrin
ing the beer's nalor and clarily

lI Io! use a le||tperarurc-.on-
trullcd lcrn)cntation - such ss a r:ln)sl
licczer or herted box bc awarc rhat
rhc tcDpuahrre ol touf becr nut bc
dilT{}rclt thnn rhc tcmporatun, ,,f lhc
.hamb0r 'lhis is,,spccialll lr.Lr. .arl\
in l-crmcnratlon or sill high,gravitr
Ipnni!rhtions. Tontpcrnurre-s,'tlsi1i!r
srrips alllx'xl 1r' rubots arcnl vory
accualc. bul thev .an alea tou iJ thc
hr)tr1 ,'l thc lenrcntation is fansing
rvon lempPralure t0 grcatil .\ccod

)Drcn1hnrpcratur. in the rtamljfl,

st?ti. l,a.k.!: urit..s lhe Harrcl)ntlr
S.iencc .ohDnn tu ?a.h issuc o[Bto.

性li:鷲ξ鷺よ}瀧:|』ni軍き::津湯£常:
measured and packaged by our brewmasters

視出隈 窮iが1昴惚 I品「棚哨酬
―Premum lllait Extract

Crush€d & S€at6d Grahs
Grain Steping Bag

UV & Oxygen Seated Hops
Liv6 Yeasl Cultur6

Botuing Slgar & C.ps
Sl.Fby-Step lnstrucrrons

Som6 inc ud6 fru t, ho.6y etc

軋
800-279-7556
Secare Onヱ 互ne crder■ i■,

― ・annap。・
ishomebre=。 cOm

ヤ守ヤ守tAザT守
Homebrew Pro shOppe,inc.

WWW.Brewcat cOm
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Garboy Dryer
Upend your carboys and walk awaY

My lriond li,m llughcs nnd I were
judging at lhc \{bdd Erpo ol l}eor in
Irrankormurh. i\lifhigan rhis SpriD$.

Tom rdsed a glass nl palc gold and an

appropriatcly cloudy StYle l9lt,
Bclgian and F.e tt \!it lloer. lle rook tr

sdff, s tasle, scrtbbl.d some l){{es and

s&id Thom, Iuj made somothing
pretty trcat thal I think would moke tr

good Pf,rje.r for the maguziu,
It xasn l drc b0er lhat madc mc

pcrk up nr\ rarc, though driDkiog good

bfcr ahvays nrakcs conlcflrti0n bei_

rcr \o. To r's tr drrrn go,)d br.\Ycf anlL

n craltsnran as \!.ll I \as nrlrixuer!

and b.lwc.D lliglits ol sln,ig llclgtan

alc,larDbnl, i,rrl (ifrman ambor hgcrs

lsked him ro d.sc.ibc h's iruru\afirn. a

farhoy drying rrek. I sas sl'n'e left

olor 10" PVC pipe, irrsL pie..s ol scrap.

lnd lloughr I could dc sc n good $ar
tr) satily ulcnd mr- |r r)ts wh11e thcl

.|om had takcD 6" tdll ll;o n'm)

!i(\(cs of I0" didmitf l:Jos mmi I'v(l
pipe- driilixl \erl\ iiro the .ohrmn \lnh
s 4' (200 nrml hol. sa$. $cn corffPd

rh. nppfr cdgc with'r" ll:J nrml ruh_

brr hosr). 1h. holes donble rs barrdlcs

whilp proriding plcnt! ol air 1l(^\. h.
c\plairr.d bctw(!in i,rllAing assign_

nrcnts, "llie flrbbPt h.sc Prortdcs I

'lhis hanubrcu innoroti l nuots tJor tu
rp.n.l tuo &rlbls sinu|dn@uslJ utl
lmrc thqt unuttcn.lPd to dtll

l!.e soll bnnrp st('p rrd anli slid
soria.c r. rrrsufr: llrf rafDo! sra)s

uprigLl. I h!(,nl had anr_ Problcrts
will lhrnr l.ltcrir)g. lhf phoh) le
spnt.onlin.cd nr,, I \llrrld IresPnt
his ider rs r /rto lhiocl. wnn our

usurl Inodilifalions
Voditl\' this t,r\'" !rojr(:l/ YnP:

unlcss you $,trk in .olnmcrcial Plunrb_

i.ta rlrer. s nn wal to obtairr 10" P\(: ll
!o! ha!. accos5 t{r this nrrlefral lD.f
haps a subdi\isnn or indusrrlal c{n!
ple\ is bfin8 huill n.af lotrJ lou ruirl

be rble i') n.goliato { LoL of lw{r Ln

rellrnr tbf a (ouple ,)f slvfs lll loctl
plunbnrg sut)pl\ hotrr.. lho knxl 1l){t

Dnh wli,,lAaLes lo pllunl.fs. dDcsrr'r

elef sln.k rhis stulT dn\ iit(,rmed
De rhai aDl strap big r'trough to mtkc
njoint out 0l s sav.d.

po;ects

story and photos by Thorn Cannell

l rorkr tun h( usedto n,od auL ttu
ctlltrs of ttu tlltu a.n I lillht sattdn4l is

h\ahittittt tl.t)r.ssionsl' sLftr' hcnls
Itar"k 

^inkiny 
irsur.s LightJoitlts und

a tuooth. snu .li.t sa4arc

Tiii i,utpensi,," htct;ors thtt ntc 10'
itl tLie"t4( prarith e!.tll?nt srPPort
en(l dnLi(t.tt .[tt thc.att,olis

B,ri\ \ \ {).,\ \.\.lrnrr zrrrn



Poje.ts

Ae bdck uall b @Etruded uith a
udtikLl cleat (d@k) and tuo dedts
dttoched ot the bottom.

Whar to do? I liked tho id€& and
slartod combing home Htores, kirchen
and bath stores, and discount {oros
lbr a suilable 10' cylindel I examin€d
cardborrd concreto forms; they were
too llimsy. waelebaskers, which I was
sure would provid€ a solution, werc a
no-go. There was nor a (ylindrical
wastebask€t ro bs found. and nost
were woefuly thin. But ar Targer I
found lhe besl deal-clesning buckcls
that were €xactly 10" in lntorior dian-
eter, iad a wide lip, and cruld bc easi-
ly shap€d o. cut. They had walls rhin,
ner than I wanted, but havo proven 1o

be sdcquatoly srudy.
I wanted to be ablo to dry Lwo car,

boys Fimultaneously, oDd ro snsur€
Lhey could drain unstended. Who
wants k, stand around the brewhouse
for hou.s while warer drips? I atso
have a rambunctious mde AbFsinian
cat who wil undoubtodly junp a&,p
anytblng n€w and iDteresting. He.s
akeady defon€shat€d sevcral ohoice
vases, knocled over lamps and bbtcs,

a.nd psrches atop any open door he can
jump ro. t need€d a rcliablo, roolproof
m€ihod of secudng th€ carboys wl|lle
upcndcd and lulnereblc.

TIc basic conccpr r€msins Toms:
a cylindea venrilation holes and a sup-
porr lip. I add6d a "corner" lor each of
tlvo carboys and a wido ba8€ thut will
hold tho ont.6 appsratus. Construclion
begins aller you obtain rwo buckers or
any sturdy 10" cylindor. Why 10"?
Most s-gallon (20 tJ carboys are a bit
ov€r 10" (250 mmt in diamerer (6-z
gallon fermenbrs mea$Ie abour 11"
(280 nm) ln diameter and are firmly
and sslely supporrod by the smallc.

Si.p Onc. Cut % or L- pbaryood (rZ-20
nm) Into a b&se large cnough for rwo
carboys: 12'! 24" (1t05 x 610 mm) w l
sufice. l'd suggest not using any rype
otpn ticloboed o. man-made Eatonrl
as waler will iDoviiably warp and
desi.oy ir tuntess youi choson marodal
is specilically sold &s wsre.prooo. Even

What′sinYOUR Bccr?

BrewOrganic
&youwill know!

1躙躙辮蝙 0800Pwlm

l-800-7684409
「
or Oldcrs md inttrillatiOn
D:ttt L“ 1● 83[“6■9665

蝙 檄朧 1拶
Visil Our On-Line S.on !
F.d,r! en,4ridfiris &ffie
mpkr. sb.rdt o, otea [d!, hop6, r ad!iot!,qdr ht'd 4nd 

"rr.d 
|d! .<ri|d elG

|,n m'.. 8€riis F. d '@. D.t Ffu: €rin.d
oredc I F t ltrd. gM.dt* h.G rr rED D.3itrc

www.breworganic.com

彙

LISTERMANN'S
now offers (while it lasts)
―FREE SHIPPING‐

For c―ti1 0rdcrs ovcr S35 east oFthc Mlssissippi

Seen thc latest frOm our New Toy Dept?

Phills Pseudo Burton… un10n
Psystem fOrcarbOy
fcnncntations it's cO。1!

Check■ 0耐 ,
4ヽsit Our sitc at

LiSTERMANN.COM
Or ca‖ (513)731‐ 1130

LISTERMANN MFG.CO.,lNC.
1621 Dana Ave,Cincinnllti,CDH 45207
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plraood should bc scatcd and painted

r" p.crent cvcnlual tYarping and
dclaminalnrn- lt lou dont halc a

pow(ir saw, mosl honrc slores and lllm-
ber yards will cut 1,r size. oftcn lbr liee
il you visiL shan !h0!'rc trol bus!. |or
suppo.t, form a corrrur n,r each carboJ

by buildirg a bs(:k lhr tho basc. atrd a

Step Two: firl snothAr 24' x 24" lr8,k
&lrd s 12- x 24_ piccc lbr l[e 'l]" (lhe
a.lualsizc would bc 11 /, jfyou usc a

1" plywood bai:k. l)o fic ariltuncln,, il
will be dopcndcnl uu lhc thi( kness of
whatvcr plywr!trI You choosc.l

Stop Three: Cu1 rtr Pur(hAsc clcal

lDalcrial nrghty 1_ sqoarc Clcals will
pruvide a naiyscrcw surlaric ft,r the

back and 'l' You nrtd iwo cloats Ibr

lhc btr(.1, one for thc uPrighl'l

6lep Fou.: Oti lht: base, draw a liDe

detining the location and thickness of
rhc bflck watl puralltl lo lho rear edgc.

and dDoLhef linc rhal's perpendiiiular
1r, rh. r€ar cdge. l-his dofinPs thc posi_

tion of thr 'll llemenbcr to allow fttr

tlo T's lhk,knoss. l.ronsfer s'nrilar lincs

l(' ihe lvall sudaco; one lina dclinh'{
thc cleal. and a contcr littc{sl cqudl li)

i/otei Oncp all thc latoul lincs were
applieri ro rhe baso, $sll, dnd 1, t u.cd
a routcr 10 rcund olT a.y odgc that
would bc hsndled. .\ll sulaces werc

liglrly sandod. I also drilled a /"
hol. a( thc corners 'rf the wall and

rounded th€n. Al\lays weff ey0

and hcaring protaj1ion rnd lbllow
satcw proccdu.cs lbr your powcrlools
p&rftiulsrly mDt$s and tablc sows.

St€p Flv€: :'{uil and glL,c one clcal on

cilhff si(le of th. centc/T lirc on the

bar:k. hs caslcr to pul lhe ner:cssary

clcats on tho b&:k rnth€r tban thc

bss., and allach the back aDd l fro r

bencath (it's mudr rtsier) Pnldrlll
scrcws wilh r /,1 drill bit and countcr

llse o,lidning sqtta.c to ensure.ighl
ungtcs. Also, b. swe to meosve cdge'to'
& nter d,istancc s nccuratel!,

Since 1979, William's Brew-

ing has been the lcader in

direct home brewing
sales. We feature a huge

line of hoDre brcwing
equipment and suPPlics.

Our large web sile fca_

tures a coflprehcnslve
brewing qucslions dala_

base, so you can got Your
questiols answercd quickly

Request your frec catalog. or browsc our exlcnsivc'

web site (and get on our e-mail specials lisl). trnd find

out why we are thc leaderl

www.williamsbrewing. com
Free Cotslog Requests: 800-759_6026

SAB00 1‖口uSTRIES,I‖0
Homebrew Equipment

'Specialists'

Grcrt Brew-kcttl€s
like our new

'Univ€rssl Kettlc'

Crdt Kegs
'Brrnd Ne$'

or 'Likc New'

Grcrt
Equipm€nt...
Like lhc rmozing RIMS
'Bre$-Magic' Brcsing Slsl€m

ANP. . .
A :6EEEA4:-ALGBEIIT TDEAS TOO !

RRALYd B O\\ \D\cmlu 200J



Fojecrs

AU thc pi...s dtc dtlt .fu and clatupe.l
pnt b fidl duachnent. P.ed.ilting roill
ptetcnt sn?us.[ron spli ing the .kdts.

I is? a holc saa or saber snu to rut 4-
holes in lhe buckcr Jot rcntilorion.

si* ihe hcads or thc .hin (lcars \aill
likelt splil.

Step Sl* Aliadr thc long cleal ro s lall
odge ofthc "'1'" wilh glur and nails or
n$l purf scrcws- Let dry nemenrber
lo counte$ink the hodds of rhc s{f,Nvs
herc as w.ll to aloid splitting

Slep Seven: Allacb the wal) and rh. l'
to the b$c with rust prool *rrcws.
Scrow th6 walls clears from bencarhi
clamp thc wall, prc{lrill /.:" pilor hotcs
and.outcrsink. Do rhe samc ftr.rhe T
whcrc I mee(s thc wsll. Use a frarning
squu.c lo insurc thl|l ir's squdred. Bc

your cdg€-rorrcnler.
distances a(:(ura1ch,

St€p Eight Square up rhe't t!h$e il
meets the fronl of the bosc and sooDre
ii liom boncath, pr€-drillinS dtrd couD-
l$sirking. lfyou T is rhinner thdn /,"
you may want h use 4d (4 pcnny)
fiDishing nails raiher tL&n s.rcws.

sl€p Nine: Drill4" holes inlo the buck-
ot, two jusl below lhe top and a(foss
fro'n cach othcr. l)epcnding on the
stength4htuknoss oI tho cylirder you
nlay dril lwo mofc holos, cach 90"
from the odrers. If you do nol hslc a 4"
hole saw. draw & 4" circle on psper,
arrach lhe circle to your cylindcr, mark
lhe .llindcr ard cul each hole wir}l a
llaDd sa$ 0r saber uw. I purchascd a
4 hole sow and didn a elcn use iL
Culting thc thin buckct Mrh a saber
suw cquippcd wirh a 24 tpi blado was
just,rs fdt and nearlt ds A(:urs1e.

Step ten: lb complele dre projccl in
slyle, seal sll tho wooden su &ces rlitir
o penctrailng soalcf and opply a flnal
rr)al of vornish or painl. Upend a
.ouple ol carboys, altach a bDngee

'Ihom (.dnncll is n nustct o.ftrades and
udtes Proj.cts." in ?rcry issue ofAyo
When he s nat honttbrculing. he uirites
abott earc h. d lit:its.

hmerica's

卜θ♭by
l{ouse

W. -*,, " .o-pl"t" lin. J'"i"" *J b*"
-.Li",t .uppli". u,J 

"q,ip."nl

W" 
"1," """".J.".fi,,,"t "....J1"..J "*p

-oLinq .'ppli.. nnJ uq,4,...t

422O Stote Ro,le 43
Keni,ORl。 44240

330-678-6400
*.".*i<"h"b!e1,""*.--

C-*.6lle L-H 
"r th., i.t,.*Ji.. J

Lt"-r.h l-76 (Fnr # 33) -J Sl.h p.,t.43 h Fa.t

ro\.nbPr 200] ad!tr \irI O\\
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Ldst IELL

by Henry L. Lefevre

I used to hcrd tho {tualilr clgnrccring
fulrcdon ol r (rirtui,r b..\!Pryi can
planl. It was an r)\hrlcly lir.hnifrl
job, but off dut) rias iDrportaor lo rhp
peoplewho,xtrEumcd :nd i'rj,,!,,d lhc
tastc of ou. h.f. Sono pcople si plr
profsr camcd bc.r and rhe\ shor d bP

a.bto 1o d rk it wilhorl the inrpartcd
navor of alr'ltjinun. On. ol ,,ur
deparluent's misslons $as 10 lind I
can lining ul rlas rh,lrlef, nrorc
reliablo, and .apalrlc ul shioldin{ our
beer liom tlrt'can. l||f bcst crD..al-
ings don t bloed pl*ti.i1crs rhaL ilror
fero with Orc taslc ol lho br.$. [r$
beer ddnkerii likf ro holo thcir bH!.
tastlng mcr lli. or diluttd itirll
un.ufed poltrDer rhal $ns srippored ro

identi,:al. Ih. rhird is simitar b noL
quil,'rh. sanl'. lf I Lastc tcslcr ilils nr
idcrl.ili lvhi.h sampl,rs r rrcL rhat
Pfrs'Dr rcsulls gcl r{ccted lpstt,rs
ilbo g.r roo trra r n)i( rs nrc likctv lr)
bc drcppcd trom thc panel.

l\lPD I got irnohcd \ith rastr, parF
cls. the hfr:wert's nunrb.r onc s.recn
lcant ncod.d Io fhefk uuL ne$ hDps
anrl oLltcf cdtir{l rr\! nralr,rials.
'Ih.refor., 0ur frn coaling rcst.,N
$rilcd rnd $ait.d n0L kno$ing
whplher Lllcir.n.i! lin.rs w{'p 

'{ood.bad or rblstrxrl. \te rc.dcd somp sofr

otc ot tho bq,r lov,,rs workinS ilr
bfc$1y! tasrc l)aD,t.

Ik'Ncnl 1||fougir xroDlhs ot cpe.irl
LestiDg unril his llsrc buds had
bcptr srturatcd r th prelriunr b..r
and Q.librorcd to the r{ge 0t

Taste Tester Blues
lt℃ not a‖ fun and games forthe panel

l)nn{,ct thcn lionr rn alu'niDiTed Las(e.

\\ho tLould? $,. admnrislef.d s.rccn,
idgs ol rhc ,x[ lirurs ro ensrft rhrr
lh.l $orc up lr) par.

(:{n liucr sor..ninA inrul!.s coar"
nrg the insid{, of thc .ans. nrriltg thc
rlatiltg. shipping lhe.rns to the hret!-
.r! lr) bf fillcd. agnrg lhe bcer lbr a

spcfilied iinF and th.n ha\nr{ rhc
bluc-dlbon p,inel lesl ll). tdsle

'lhr) tnom.l ra|ef LcsL" bclpcd
climinalf (!,utitrgs lhar i)nn.d ar
itripulb.t barrier bcLw.o)r tho .an ard
th. l)eci Th.sc losrs h.lped, bur th.y
(ouldn l frrnpcrc wilh thc trir gular
trstc rcsls, wherc alifionAdos ma(le
sufe lhal rb. bc.r mot lln. acfcptod
hst. prollle. fasLr paDfls ipnd lr) us(l

pcrL.riu'. He Nuld tcll thr {liffor.nc.
belw0cD threP+Pek-0ld bcer md
five-week-old bccr mad{, rvith thc san{
ibrmulali0D. Hc aD{t thp qualit!
ussurancc !i.c I'rcsidcnL arrangr{l tol
us l" derclop orr own rongh-
scr0onrng ras!. Pancl.

0l)c. we had r)ur o!!n loslcfs
lrained, lhc) holped ..,duL. ihf
loatl on the erPcris. ()!r .$
r.rangemcnl also hclpcd speed up
lhe .an lircr accopla'!e proc.dures.
CaD coatings rbnt n dc the bccr
rnsr, skunkl or gnlp il an nhmlnunl
llalor w,,rc sucon.d an(l .qiccrod.
'lh. drrds rlrrc D.vor sub-
rriupd 10 bighcr authorir). For rbis,
thcy wero lhaDkful. [hDting 1,, bp ir on

'Iaslc lcstirg b.er inloltcs (mpl-
in8 tour pull.! Nilhour gptriDs slosh.d.
'lhke if rlc,1)lor. swn! th. he(lr, sniff
lhc liagran.e, anrl lakc a smatt sip.
You |lccd morc sol|:.ontn,l lhan.r woll
he.ding sheep. bu canl chug.s.luH.
rbu caDl gulp. You un'l cvcn ralc
r l{xrg swig il _\rou want tu sray

lhstts-tesLinF bccr is Dic. i{ork il
you oan g(t it. bur rh,,.ir)l' is domandnrg
in botl' \kill aDd lraining. I tiiled rorc
of th. qutlill(alirtr) tests ritn an!rrre
casL of Scatlln. As a trrtrLi.r ot lict, I

lhink I Dusl halc broken thf brdlcrv s
re.ord titr trnkirg wrD.g g,r.sscs.

I lor. tasri.g brtr liowclcr, | $ill
nelor makc I good tastc lestcr. Ncilh.r
n't lrSP tlor lry lastc buds htrr{j what ir
lakcs r,, qudifr lbr clcn a rough-
scrocn'ng rasr0 pan(r.
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Hl,lGE Website - www,morebeer.com
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How lb Brew

;ourmct Coffee Roasting Systems
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Ilasic Homcbrew Draft Setup
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Normaly S65 00

0″ Sale′ $5500

oide諄 Flt41

Filtering System
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♪ Food Glade Magnetic l)rive Pump

New 2.5 Gallon Keg

Nofmaly S74 96
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Big 7.r Gallon Stainless Steel
Welded Conical Fermenter

Tap-A-Draft Mini-Kegging System

?.. ".*tl Normarv s5e e5

Effif.t{ t},' nsa/ei $s4.esY,, \ .",^"1":[!f;i9

Wcldless Spigot

/- BE$ wLroo 52350

tl:* i{- ShdLess WL10r 54250

weldless Mash conversion For Keg

Bra$ !v1130 $4900 j*j-,--
sla nress wLi31 5/4.95 _!dS&**"

Vヽeldless Thcrmometcr
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Gifts That Keep Giving!
BЮw rour Own Subscl,lon    MAG200 S24 95

AHA Membeis1 0 AHA4 S38 00

8eei K1 0FThe Montl(6,C ub   BMC6 1199 00

G i Certicates(omett G FT― ■51 00 increments,

Holiday Sale!
These Sale items Available to

Readers of BYO Maga2ine:

Salo Ellds December 1 5tll,2003

AII[NI10N RCADERSI ●ヽ1 ‖uST,`。●Jo CoopOn c。 |。
`|●
mo o(

o`0,119t。
`'C●

1●,ヽ 0ヽ 00,SCO、 ●tヽ●|● ,●●,Enier lot,o o00C On o● |

ShO,,■ ,て力10■ the■eb、ねoャ■●。(cheCk o● 11● `■
●,oo,oO`J●

`ヽ

ぃ11-300-520■ 058 ond、 lol● Coo,on C00C"he● l oc ng,。 u o,o=,

●
`ヽ
工:ヽ O t‐●|●

“
ol● ヽ` |● ● イヽ ●●●||“ アヽ

…
・
‐ 。ヽ
"Ⅲ…

…

一一̈・一一̈一
五
い　
　
　
“

―

,t
nsed Coupon code hore when ch.chnq oulonrrne



Your Brewing f ust Got Easier!

Coopers Carbonation Drops are desiSned to make bortling a br€€ze for all levels of homebrewers.
Simply add one Coopers Carbonarion Drop to each | 2 oz bottle (2 d rops if usinS 22 oz botttes)

prior to filling. No more m€asuring, rackin8 or uneven carbonation lev€ls.

Available at Rne specialty retailers nationwide. Sug€st€d retail:92.99. For more information on
Coopers Carbonation Drops, visit us at www cascadiabrew..om.


