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Note, you may be looking for a .pdf file, which claims to have design plans for some ‘world class’ still.  

Well, this still is ANYTHING other than world class. It is old, and a poor design.  Please look to other 

places for PROPER running stills. 

Here are some places to look: 

http://www.homedistiller.org/forum/viewforum.php?f=16   (pot still design ‘forum’) 

http://www.homedistiller.org/forum/viewtopic.php?t=19711 (designs thread) 

http://www.homedistiller.org/equip/designs   (Still design’s, many of them). 

http://wiki.homedistiller.org/Boka_Reflux_Still_-_How_To_Build  and the discussion thread: 

http://www.homedistiller.org/forum/viewtopic.php?t=20250   

NOTE, all information on www.homedistiller.org or the www.homedistiller.org/forum  forum’s is free, 

and there are wonderful still plans there.  They are MUCH better than the plans in this highly outdated 

document you were looking for. 
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i B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S Foreword  
The pages  that follow contain a step- by-step gui de to buildi ng a rel ati vel y sophisticated distillati on appar atus from commonl y available materi als, using simpl e tools , and at a cos t of under $100 USD .  

The infor mation contained on this  site is direc ted at anyone who may want to know mor e about the subj ect: s tudents, hobbyists , ti nkers, pure water enthusiasts,  survi vors, the curi ous , and perhaps  even 
amateur wine and beer  makers.  

Designing and buildi ng this appar atus is  the onl y subjec t of this manual. You will find that i t confines itself  sol el y to those areas. It  does not enter i nto the domains  of fer mentati on, recipes for making mash, 
beer, wi ne or any other  spirits . These areas  ar e covered in detail in other readil y avail abl e books  and numerous web sites.  

The site contai ns two separate design plans for  the stills. And while both can be used for a number  of dis tillati on tasks, it shoul d be recognized that their designs  have been opti mized for the task of 

separating ethyl alcohol fr om a water- based mi xture.  
Having sai d that, r emember that the real pur pose of this site is  to educate and i nform those of you who are i nteres ted i n this subjec t. It is  not to be constr ued i n any fashion as an encour agement to break 

the law.  
If you believe the l aw is i ncorrect, please take the ti me to contact your representati ves i n gover nment,  cast your vote at the polls , write newsl etters to the media, and in gener al, tr y to make the changes i n 

a leg al and democr atic manner.  
As a fi nal  wor d, if  you decide to build a still li ke this, you will be on your own. It  is di stributed WITHOUT AN Y WARRANTY; without even the implied warranty of MERCH ANTABILITY or F ITNESS FOR  A 

PART ICULAR PURPOSE.  

.  
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hapter  1  

Introduction  
Government R egu lations  

S  
o you’r e inter ested in buildi ng a still. In the US ( and many other countries) I guess you know that doing that is j ust not the politically correct thi ng to do. Even i f you ar e just a curious person and simpl y 

want to know what’s invol ved, you pr obabl y feel some reluctance about discussi ng the subj ect outsi de of your own tr usted circles .  
Ever yone should foll ow his or her own consci ence in these matters. Personall y, I  believe that some of these l aws are so poorl y thought out and i mplemented that they border on being ridicul ous .  

A case in point. In the U S, the government allows an indi vi dual to produce wine or beer for personal consumpti on by using a f er mentati on pr ocess to pr oduce an alcoholic bever age.  

It is also perfectl y legal  in the U .S. for that same indi vidual to buil d or buy and use a distill ation apparatus  for ei ther personal or commerci al use.  
Never theless, the gover nment makes i t illegal for  the i ndi vidual to refi ne the leg ally pr oduced beer or  wine with that apparatus  and, i n the process, pr oduce another perfectl y legal  beverage.  

Without much r eflection, it is  easy to see that such laws  ar e fl awed.  
Fortunatel y, it  is not illegal  to expr ess these opi nions. That fr eedom also extends  to writi ng about such thi ngs as alcohol distillati on (legal  or not), and the use and manufac tur e of equi pment to accomplish 

this i n the home. B  U I  L D  I N G A H  

O M E D I S T I  L L  A T I O N A P P A R A T  U S So, as  long as your consci ence allows, at least i n the U S, you are not doing anythi ng wrong by reading this i nfor mation and there is al so nothing i lleg al 
about buil ding a s till.  

And while i t is hoped that the still will be used for l egitimate pur poses , al ways keep i n mind that  if you deci de to buil d and use the still to produce ethyl  alcohol then, i n the U.S. and many other ar eas of the 
world,  you will most likel y be breaking the l aw.  
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hapter  2  

W here To Start?   
Information Sources  

I  
t doesn’ t take long after making the decisi on to buil d a s till to recognize that there ar e a lot of thi ngs to be consi der ed. A visit  to the libr ar y, and some r eading about the distillation process  is a good pl ace to 

start .  

However,  many people find it  easi er to l ear n by direct invol vement rather than r eading, and many others have lit tle access  to larg e libr aries. Hopefully, this g uide will be of some use to both these groups .  
Some might consi der starting with the Inter net. Initi al searches will turn up thousands of hits  on the subj ects of moonshini ng, distillation, s tills, spirits,  whiskey, reflux r ati o, unit operations etc .  

Unfortunatel y, there isn’t  a whole lot  of reall y g ood i nformati on about buildi ng a first  class personal s till out there. Sur e, there ar e lots of commercial distill ers, beer and wi ne eq uipment suppliers , discussion 
groups , moonshini ng stories , book sellers , discussion groups, a  

nd lots of chemistr y i nformati on on the web, but onl y a couple of quality publications on amateur di stillati on and still constr ucti on. Ther e are some good ones though. B  U I  L D I N G A H O M E D I  S T I  L 
L A T I  O N A P P A R  A T U  S One of the bes t, r eferences to s tart  with is fr om Gert Strand’s  company in Sweden. His  web si te offers  the “Home Distillation H andbook”.  The book has been translated 

from Swedish to English and written under the pseudonym of Ol a N orrman. It is  availabl e on li ne for small fee i n PDF for mat. The web URL is:  

http: //www.par tyman.sa./  
The Partyman websit e is  a first cl ass  source of liquor essences, fermentation, and fi ne German i nstrumentation equi pment useful i n alcoholic  beverage measurements.  

Ola N orrman’s book takes  you step by step through ever y procedure invol ved in the process of producing a variety of spirit drinks , including gui dance i n the construc tion of an appropriate still.  
Another  good source can be found i n Dr. John Stone’s book “M aking Gin and Vodka”.  It  can be ordered at ht tp://www.gin- vodka.com. Dr . Stone concentr ates on pr oduci ng pure alcohol spirits ( Vodka and 

Gin), but the book discusses i n detail  the constr ucti on of a mul ti-stag e distillati on appar atus, much li ke a scaled down commercial  facility might use. It  is ver y complete i n describing ever y phase of 
produci ng and r efini ng alcohol , and provi des many first ha 

nd insights i nto this process .  

For the mor e technicall y i nclined, the web sur fer shoul d r ead M.T . Tham's Introduction to Distillati on tutorial at :  
http: //lori en.ncl .ac .uk/ming/distil/distil0.htm For those of you who si mpl y want a still,  and not all the wor k of doing it  yourself, you will enj oy the Still Life at http:/ /stillife.com, and Ray Toms Moonshi ne 

Suppli es at http://moonshi ne.co.nz /.  
The Uni versity at Akr on offers an excell ent slide presentati on of dis tillati on theor y at:  http:/ /ull.chemistr y.uakr on.edu/chemsep/distill ation/  

For the engineeri ng students among us, you might fi nd Andrew Slol eys' distillation and petrol eum refi ning homepag e a good start.  You will fi nd i t at:  ht tp://asl oley.home.mindspring.com  

Pur due U ni versi ty also has an excellent paper on distill ation at: http:/ /www.agcom.purdue.edu/AgCom/Pubs/AE/AE-117.html  
10 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S And fi nall y, for the bes t about the art, science, and fol kl ore about di stilling checkout Tony Ackl and’s "H ome Distillation of Alcohol” 

at:   
http: //www.geociti es.com/ki wi_distiller  

These sites and books  will give you a good starting background for those things  you are about to undertake. Cer tai nl y there are many others that may be even more appr opri ate. But for the most part, 

these pr ovide an excellent foundation for constr ucti ng a high quality apparatus that will deli ver q uality spirits in a safe manner.  
And so, ar med with this infor mati on, and a bit of common sense, we can beg i n the task by addr essi ng the mos t i mportant questi on.  

11 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S 12  
C 

hapter  3  
W hat Kind of Sti ll?  

Pot Sti lls  

P ot s tills wer e the earlies t ki nd of stills . They si mpl y had a pot to boil the fer mented mash in,  and an output tube that passed through something cooler ( air or water etc .) which condensed the vapors  
coming fr om the pot.  

The copper pot stills li ke the ones shown on the left are reputed to have been in use for over 500 years to make  some of the fines t Irish Whiskey in the world. Whil e the pot still is  enormousl y i nefficient, it 
is uniquel y si mpl e and easil y adapted for home dis tillati on of ever ythi ng from essences to whiskey and moonshi ne.  

Littl e has  reall y changed i n the design of the pot stills over the las t 2000 years .  

You won’ t fi nd much differ ence between the moonshine s till shown bel ow and the alembic pots used years i n Egypti an ti mes to make perfumes. B  U I  L D I N G A H O M E D I  S T I  L L A T I  O N A P P A 
R A T U S The problem wi th pot stills is that they don’ t do a g ood j ob at separ ating out exactl y what you want to distill as output. They are usuall y used to separ ate compounds whose boiling poi nts  dif fer  

by about 100º  C. When beer is  dis tilled, l ots of things come out, some good, some bad. And because there are no fine controls  on this kind of still, the output contains  a lot of i mpuriti es.  
Never theless, af ter each dis tillati on, you al ways g et a better output from that which you started with. So each ti me you re- distill the output i n a pot still,  it will come out a bit  purer.  But you l ose a littl e each 

time you re- distill. To make it r eall y pure, you have to distill it  so many ti mes  that you’ll end up with al mos t nothi ng lef t.  
Because each r e-distillation r equires  a completel y new setup, i t takes a l ot l ong er to produce a r easonabl y pure finished product usi ng pot stills.  I’ m told the fines t Ir ish distilleries  still use pot stills to make 

their whiskey. They take great pride in the fact that they tripl e distill the whiskey. The demand for this product was  so great, that they built huge pot s tills, some holdi ng over 30,000 i mperial  gallons of beer.  

In more moder n ti mes though, these hug e pot stills could not pr ovide nearl y enough distilling capacity to keep up wi th the de mand. And for that reason mos t of the distilled spirits today are produced wi th 
reflux stills that oper ate on a conti nuous basis.  

So, whil e it  is tempting to take the easy way out and build a simpl e pot still, i t reall y woul dn’t meet our g oal of  pr oduci ng  the ver y pures t spirits, i n the most efficient manner. To r each that goal you’ll have to 
think about a reflux still.  

13 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S 14  

Chapter   
4  

Reflux Sti lls  

The pot still was the onl y dis tillati on method known for almos t 2000 years. However, that all changed wi th the i ntr oducti on of the reflux column during the l ate 19

th 

centur y. That invention r evol uti onized the 

produc tion of many valuable petr oleum and chemical products  that we commonl y use today.  
Overview  

The refl ux still di ffers  from a pot still in that it employs  a column fit ted with i nternal tr ays or packing to pr ovide a l arg e surface ar ea insi de. This allows  the distill ate vapors fr om a boil er to rise up the col umn 

to the top wher e the vapors are condensed. The condensed liquid is then allowed to r un back down through the risi ng vapors. As the condensed liqui d cascades  back down through the trays  or packing, it 
becomes enriched by the risi ng vapors in the col umn. As the descending liqui d passes  down the column toward the boil er, a poi nt is  reached where the temper atures  become hot enough that the liquid 

boils agai n and the vapors  ag ain rise up the col umn. This process  is called a reflux cycl e.  
As this cycle conti nues , the mi xture i nsi de the tower is effecti vel y re- distilled many ti mes.  

The refl ux still is not a si ngle inventi on that just happened after  al most 2000 years of pot s till use. It  happened by a rapi d series of developments all wi thi n about a100 year span of histor y.  

It all started wi th Edwar d Adam. B U I  L D  I N  G A H O M E D I S T I  L L  A T I O N A P P A R A T  U S Adam's St ill  
Edward Adam intr oduced an i ndus trial scal e still i n 1801 that featured two i ntermediate tanks  between the boiler and the final condenser.  

The still also pr ovided controls that all owed por tions of the distillate from both tanks  to be r e-circul ated back i nto the boil er for re- distillation. That is  a fundamental pr ocess i nvol ved i n all moder n r eflux 
distillati on operations.  

Ther e were some problems with this s till though, mai nl y because of the difficulty i n controlli ng the temperature of the doubli ng vessels . Also the bubbling of  vapors through the liquor cr eated too high a 
pressure in the tanks . N ever theless, the Adam s till was  quite success ful,  and provi ded great pr ofit to the i nventor for many years.  

Naturall y,  this  made it wi del y i mitated, and many improvements were incorporated i nto the basic  design ver y quickl y.   

Per haps the most well known of these designs  was C orty's Patent Si mplifi ed Distilling Apparatus which is shown below.  
Cort y’s Still   

Corty's apparatus i ncorporated the external doubl er vessels of the Adams still into a col umn str ucture l ocated on the s till h ead. The doubler tanks  now took the for m of thr ee water-cool ed plates built i nto 
the column.  

15 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S These plates are not unli ke those found i n modern refl ux distillation columns, and ser ved as i nternal condensing surfaces. This 

allowed the distill ate to cascade down insi de the still and mi x with the rising vapors from the boil er. With this arrangement, the pur est dis tillate for med on the top pl ate be for e bei ng dr awn off for coll ection.  
Another  feature of this s till was  that it  clai med to conser ve fuel because it operated under a parti al vacuum cr eated by the distill ate fl ow through the final condenser which was sealed fr om the air.  Perhaps 

this might have been the firs t pr actical use of a par tial vacuum dis tillati on.  
These two earl y i ndustri al er a s tills wer e i mportant s teps i n the advancement of dis tillati on technolog y primaril y because they incor por ated the concept of having part  of the distillate r eturned to the heati ng 

source for r e-dis tillati on, and they also pr ovided a means to allow the boiler vapors  to percolate through the parti all y condensed alcohol as it  was  returni ng to the boil er.  
That fl ow is call ed refl ux. It  is the hall mar k of the still and it  pr oduces a much pur er pr oduc t with a si ngle distillation run than the pot still. The next most i mportant development came with the C ellier-

Blumenthal still.   

Cellier-B lumenthal Still   
This s till incorporated almos t all of the gener al pri ncipl es of the stills currentl y i n use today. I ts most i mpor tant feature  is that it  was designed to oper ate continuousl y. That is to say that once i n operation, 

the materi al to be dis tilled is enter ed conti nuousl y at one part  of  the appar atus, and an appr opriate amount of distillate i s recovered continuousl y as output.  The conti nuous operation concept pr ovided an 
enor mous i mprovement in both time and energ y cos ts over  pr evious still designs .  

The still also incorporated an over head condenser with a r eflux hol ding tank. This  device allowed the distill ate to be collected there and then split i nto a reflux stream g oing back to the column or another 

stream goi ng to the coll ecti on of the output.   
Per haps more importantl y, the desig n all owed more rigorous sci entific examinati on with the pri ncipl es of Ther modynamics  developed during that era.  

16 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S B atch D isti llation  
While continuous  dis tillati on methods provi de the vol ume output demanded by industr y, the pr actice is  not well suited to our i nteres ts. We j ust want to separate on occasion, a single compound fr om a 

liquid mi xture wi th a small scal e s till. That’s  called batch distill ation.  
Batch dis tillati on stills operate in a completel y dif fer ent way than do the continuous  operati on stills,  and much of the data derived fr om the theoretical  models  used to opti mize a still running under 

equilibrium ar e not directl y applicable to the design of a batch still.  

Fortunatel y, the r eflux column can be used with either batch or  conti nuous distillation operations, and it can be scaled up or down to meet ei ther industrial  or home distill ation needs.  
17 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S 18  

Chapter   
5  

Distil lation Purit y Considerations  

Fiction  and  Fact  
Befor e we get into the details of what makes a dis tillate pur e, it's i mportant to address some myths and tall tal es about peopl e bei ng poisoned or g oing blind as a r esul t of drinki ng improperl y distilled 

alcohol.  
Always  remember that distillation is simpl y a separ ati on and purification process. N either the fermentation of sugars contained in the mash nor the distillation  of the alcoho l resulting  from that 

process can produce any toxic amounts of poisons. That includes the oft en-cit ed methanol, and it doesn't matter  how well  the sti ll is built,  or how poorly the distil lation it self is conducted.  
Most i nstances of methanol poisoni ng attributed to i mproper distillation r esul ted fr om people drinki ng denatur ed alcohol .  

Denatured alcohol arises  as  an attempt on the government’s par t, to preser ve tax revenues applied to alcoholic bever ages . To insur e this,  laws  wer e passed i n the U.S. mandati ng that all ethyl alcohol not 

produced for bever ages be deli ber atel y poisoned to r ender it unfit for drinki ng. The pr ocess is  call ed denaturing. A common d enaturi ng pr actice is to add methyl  alcohol,  a poison, or other noxi ous 
ingredi ents to the alcohol and r ender it undrinkable.  

The government does not tax the pr oducti on of denatured ethyl alcohol , but closel y contr ols how it is  done.  
Unfortunatel y, that onl y makes denatur ed alcohol cheap. It  does not prevent some fr om dri nking it , or u sing it  to fortify other beverag es, or worse, tr yi ng to purify it by distillation. B  U I  L D I N G A H O M E 

D I S T I L L  A T I O N A P P A R A T  U S That is not to say the government is r uthless  and insensiti ve to the tragedy that results  from the deliberate misuse of these reg ulati ons. The illeg al moonshi ne 
operations have a terrible histor y i n this r egard.  

Moonshine and D isti llate Purit y  

To cite an example, duri ng the American prohibiti on period, huge q uantiti es of beverage alcohol were pr oduced on a dail y basis  by hundr eds  of thousands of small ( many i ndi vi dual) distilleri es, usi ng 
equipment that was  unbelievabl y cr ude, and which was  operated under  filthy conditi ons of sanitation. In the interest of high pr oducti on, many of these small moonshi ne operati ons woul d add all sorts of 

noxi ous chemicals to impr ove the taste, appear ance and pr oof of the spirit and thereby compensate for the hasty methods  used i n produc tion. C ommon l ye, a corrosi ve al kali,  was  often used to disguise 
the proof of the spirits,  an ften pr esent. Someti mes fertilizer and manure wer e 

added to the mash to speed fermentation.  

As bad as this  may seem, the legiti mate commercial  mar ket had its share of bad news in this  department too.  

Drugstore Moonshine  
In another epi demic , during this  same era, it was  es timated between 35,000 and 50,000 peopl e were afflicted by a "Jake Leg" mal ady that caused par al ysis of the victi m’s l egs and feet.  The cause was 

traced to a chemical called tri orthocreysl phosphate. This  chemical was an ingredient of a popul ar dr ugstore over the counter  tonic . In r eality the tonic  was a ti ncture of Jamaica Ginger.  The " Jake" was 
about 90% alcohol. Wood alcohol ( methanol) was also added to it to mask the strong ginger  taste.  

The effect was  pr edic table, but it was l egal,  and ther e were high pr ofits  to be made. Some thi ngs never change, and that's wh y we are so concerned with the purity of the spirits  that are produced by the 
stills in this  manual.   

19 B U I L D  I N  G A H O M E D I S T I L L  A T I O N A P P A R A T  U S What's i n a Pur e Spirit  

Distillate purity is al ways  dir ectl y r elated to the contents of the mash. A chemical anal ysis  of the typical distillate ( excl udi ng water and ethyl alcohol) produced when a batch of molasses  based beer br eaks 
down as foll ows:  

Organic acids  0.152 %  

Est ers  0.071  

Aldehydes  0.015  

Furfurol  0.00019  

Higher Alcohols  0.412  

Nitrogenous Substances  0.0006  
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