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PREFACE

Most home winemaking books are written like cookbooks. They contain winemaking recipes and step by
dep directions, but little technical information is included. The goa of these books is to provide enough
information so the reader can make a successful batch of wine.  Enology textbooks are the other extreme.
They are very technica and can be difficult to comprehend without a background in chemistry and
microbiology. These books are intended to give professona winemakers the specidized backgrounds
needed to solve the wide variety of problems encountered in commercia wine production.

This book is an atempt to provide beginning home winemakers with basic “how to” ingructions as well as
providing an introduction to some of the more technical aspects of winemaking. However, the technical
materia has been concentrated in afew chapters, o readers can easily ignore much of the technica content
until an interest develops.

If you have a quantity of fresh grapes to convert into wine, read Chapter 1 and the first few pages of
Appendix A. This materid will give you enough information to start a successful grgpe wine fermentation.
Appendix A is written in a quas outline form, and it provides a brief description of the entire winemaking
process.

If you have some fresh fruit and wish to make wine before the fruit poils, read Chapter 21. Thisisa®sand
aone’ chapter, and successful fruit wines can be made from the information provided here. The first few
pages provide enough information to prepare the fruit and art fermentation. The rest of the chapter can
then be read a your leisure.

Chapters 1, 2, 3,4, 7, 8,9, 10, 12, 14, 15 and 17 provide general information on home winemaking.

These chapters discuss materids, facilities, equipment and basic processes. Much of this materid is basc
and should be of interest to most readers.

The materia presented in Chapters 5, 6, 11, 13 and 16 is a bit more advanced. These five chapters focus
mostly on “wha” and “why” rather than on “how.” Beginning winemakers may wish to skip these chapters
until they become more experienced.

Chapters 18 and 19 are case studies of making a red and white wine. These two chapters provide a
detailed chronology of the production of two typica wines.

Chapter 20 describes hot to make smal quantities of sparkling wine, and Chapter 22, contains practical
“how to” information of generd interest.

Chapter 23 describes sx common laboratory wine tests. The significance of the tests, materids, gpparatus
and procedures are discussed.

| hope you enjoy my little book on home winemaking.

Lum BEisenman
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Chapter 1

THE
WINEMAKING
PROCESS

Winemaking can be divided into four basc phases. The firg phase congdts of finding a source of high
quality fruit and making sure the grapes are harvested in an optimum condition. Buying smal quantities of
high qudlity fruit is not easy, and thisis the mogt difficult winemaking phase for home winemakers.

The second phase conddts of fermenting the grapes into wine.  Winemakers manage the fermentation by
controlling severa different fermentation parameters such as temperature, skin contact time, pressng
technique, etc.

During the third phase, the new wine is darified and sabilized. Winemakers darify wine by fining, racking
and filtration. Wine is stabilized by removing excessive protein and potassum hydrogen tartrate (potassum
bi-tartrate). These materids must be removed to prevent them from precipitating out of the wine later.

In the fourth phase of winemaking, the winemaker ages the wine. Most high quality wines are aged in bulk
and then for an additiond time in the bottle. Winemakers have an active role throughout the lengthy bulk
aging process. Wines are smelled, tasted and measured every few weeks, and any needed adjustments are
made promptly.

Except for the firgt phase, the other three winemaking phases overlap each other. New wine darts to
claiify toward the end of the fermentation period. Some tartrates precipitate out during primary
fermentation, and the wine becomes more stable.  Of course, wine is aging throughout the winemaking
process. Each phase makes a specific contribution to wine characterigtics, but the first phase has the
grestest influence on wine qudlity.

RED WINESAND WHITE WINES

High qudity, red wine grgpes have colorless juice. All of the red color is in the grgpe skins, and
winemakers must leave the juice in contact with the skins for a consderable time to extract the color. Red
wine is made by crushing the grapes and then fermenting the juice, the pulp, the skins and the seeds together
for severd days. Near the end of sugar fermentation, awine press is used to separate the liquid from the
solid maerids.

White wine is made by a different process. Firg the grapes are crushed and pressed immediately to
separate the juice from the solids. After pressing, the skins, sems and seeds are discarded, and the juiceis
cooled to alow temperature. Then the cold juice is dlowed to settle for several hours, and the clear juice



is decanted off the resdue before it is fermented. White wine is made by fermenting darified juice. These
are the fundamenta differences between making qudity, red wine and white wine. At firg glance, the two
winemaking processes may appear Smilar because severd steps are identical. Nevertheless, the steps are
done in a different sequence, and the sequence makes a large change in wine characterigtics. The two
processes are shown in Figure 1.

IN THE VINEYARD

It has often been said that wine quadlity is made in the vineyard, and
few experienced winemakers disagree with this datement. The RED WINE PROCESS
soil, climate, the viticulture and al other aspects of the vineyard
environment contribute to the qudity of the wine. Even if the Crush ¢ Fe”‘.‘e”‘ ;
. . . . Press 6 Claify 8
winemaker does a pefect job, the qudity of the starting grapes Stabilize & Age
adways determines the potentia qudity of the wine. Grape qudity Bottle
is extremdy important. Many winemakers fed that when a grape
growing problem develops, the difficulty must be recognized and WHITE WINE PROCESS
promptly resolved to assure fruit quality. Consequently, both
professonad and amateur winemakers prefer to grow their own (S:;:ISQ 2 If;renisem ﬁ
grapes. Then they have complete control over the vineyards. Claify & Stabilize %D
Age 8 Bottle
FERMENTATION
Figurel. Red winesand white

wineare produced using

Two different fermentations occur in most red wines, and these : : )
different winemaking processes.

same fermentations are often encouraged in heavier styled white
wines like Chardonnay or Sauvignon Blanc. In addition, a variety
of yeast and bacteria can grow in wine, and many of these
microorganisms can cause other fermentations.

Primary Fermentation

Converson of the two mgor grape sugars (glucose and fructose) into ethyl acohol is cadled primary
fermentation. Yeast in the wine produce enzymes, and the enzymes convert the sugars into acohal.
Converting grgpe sugars into acohol is not a smple process. Many deps ae involved in this
transformation, and the yeast must produce severd different enzymes.

Malolactic Fer mentation

Madlic acid in the grapes is converted into lactic acid during the secondary fermentation. The necessary
enzymes are produced by bacteria rather than by yeast. Severd different types of bacteria can produce
malolactic (ML) fermentation, and these bacteria are called lactic bacteria. Lactic acid is weaker than maic
acid, so mdolactic fermentation reduces the overdl acidity of the wine. In addition, some byproducts
produced during the ML fermentation can make a positive contribution to the complexity of the wine.

Other Fermentations



Depending upon the winemaking conditions, severd other fermentations can and often do occur in wine.
Some bacteria can ferment the glyceral in the wine into lactic and acetic acids. The natura grape sugars can
be transformed into lactic and acetic acid by other types of bacteria A few species of bacteria can ferment
the tartaric acid in the wine into lactic acid, acetic acid and carbon dioxide gas. Vinegar bacteria can
convert the acohol into acetic acid. Then the same bacteria convert the acetic acid into water and carbon
dioxide gas. These other transformations can produce materias that detract from wine quality. Sometimes,
these undesirable fermentations can be devadtating, and when such fermentations occur, wine is often cdled
diseased or sick.

During the fermentation phase, the primary function of the winemaker is to make sure that the primary and
secondary fermentations take place in a controlled and judicious way. Making sure the unwanted
fermentations do not occur is aso important, so thewineis measured, smelled and tasted often.

CLARIFICATION & STABILIZATION

At the end of the primary fermentation, the new wine contains many spent yeast cdlls, severd different types
of bacterig, tartrate crystds, smal fragments of grape tissue, bits of dirt, etc. All these particles interact with
light that passes through the new wine. The particles absorb or scatter the light, and they give the wine an
opaque, turbid appearance.

Gravity will dowly pull most of these particles down to the bottom of the wine container. Then the
winemaker can decant the clear wine off the sediment. The larger Szed particles may settle out in aday or
two, but smaler particles may take severd weeks to fdl. Some suspended materid may be so smdl it
never completely settles out of the wine. After gravity has removed most of the impurities from the wine, the
winemaker may add a “fining” materia to help the settling process.  Alternatively, most commercid
winemakerswould chooseto filter the wine and mechanically remove the remaining particles.

At this stage of its evolution, the wine may be clear and bright, but the wine probably is not completely
gable. In other words, the wine may not remain in a clear condition over an extended time. Mot wines
contain excessve amounts of protein and potassum hydrogen tartrate. When wine is stored under certain
conditions, the protein and the tartrate can precipitate out of the wine and produce a haze or a sediment.
Any white or blush wine will probably be atotal loss if ether of these materids precipitates after the wine
has been bottled. Wine stability is very important to the winemaker because of the protein and tartrate
problems.

Severd techniques have been developed to remove excessve amounts of protein and tartrate from wine,
and these procedures are part of the norma winemaking process. After the excess protein and tartrate
materias have been removed, the wine will be chemicaly stable. Then the winemaker can continue 21the
winemaking process with reasonable assurance that the wine will remain clear and bright after it has been
bottled.

WINE AGING

Odors in the wine that came directly from the grapes are caled wine aroma. Bouquet is the term used for
the odors in the wine produced by the winemaking process, and winemakers use the term “nose” when



referring to both the aroma and the bouquet components.
Aroma

Wine aromas come from the grapes. Aromas do not result from the winemaking process. Cabernet
Sauvignon wine smdls like Cabernet Sauvignon because of specific aromatic materids in that particular
variety of grape. The grassy aroma, S0 characterigtic of Sauvignon Blanc wine, is a consequence of the
grape variety, not the winemaking process.

Bouquet

The formation of wine bouquet is a more complicated process. Wine bouquet is a result of the winemaking
process. Wine bouquet is produced by the yeast, bacteria, barrds, winemaking procedures, etc. Some
bouquet components are prevaent soon after the completion of fermentation, but these components
decrease in intengty with time.  Other bouquet components may require severd years to develop fully.
Byproducts produced by the yeast contribute to the fresh, fruity nose so typica of white table wines such as
Gewurztraminer, Rieding and Chenin Blanc. However, these odor components are short-lived. They often
disappear in less than a year or so. Consequently, these types of wines are best consumed when they are
young, and the nose is il fresh and fruity.

Bouquet components decrease, remain constant or increase in intendgty as the wine ages. Byproducts
produced by lactic bacteria can give wines a lasting buttery attribute. Wines stored in oak barrels dowly
accumulate vanillin and other substances from the wood. Wine acids react with dcohols to produce volatile
eders, and during bulk storage, oxidation dowly changes many wine ingredients.  All these different
materids contribute to the bouquet of the wine.

After the wine is bottled, oxygen is no longer avallable, and a different type of aging begins to take place.
Winemakers cdl these transformations reduction reactions because they take place without oxygen.
Reduction aging is responsible for the changes that produce bottle bouquet. This is the bouquet that
develops after a wine has been in the bottle for sometime. Asawine ages, the aroma gradually decreases,
and the wine becomes less and less varieta in character.  Wine becomes more vinous as the aroma
decreases, and the bouquet increases. When wines are blind tasted, wine experts sometimes have trouble
digtinguishing old Zinfandel wines from old Cabernet Sauvignon wines.

SUMMARY

Winemaking can be divided into four mgor seps. Firs, grapes are harvested in optimum condition.
Second, the grapes are fermented. 1n the third step, the new wine is clarified and stabilized. Inthelast step,
the wine is aged to enhance its sensory qudities. Each of the four steps contributes to the qudity of the
finished wine. However, basic wine qudity is determined in the first step.

The potentid quaity of any wine is established when the grapes are sdected and harvested. Once the fruit
is harvested, the winemaker attempits to redize the potentia qudity by carefully guiding the wine through the
other three winemaking steps. Making high quality wine from poor quaity grapes isimpossible, but making
poor qudity wine from high qudity grapesisvery essy.



The winemaking process may take a few months, or it can extend for severd years. During this time many
procedures and operations are performed, so winemakers keep accurate records of the procedures used to
make each wine. This record documents the winemaking details starting from severa weeks before the
grapes were harvested until the wineis bottled.



Chapter 2

HOME
WINEMAKING
COSTS

A great ded of expengve equipment is not required to make 50 gdlonsof wine. Grape crushers and wine
presses can be rented by the day for a few dollars each. Used barrels can be purchased for less than fifty
dollars, and the deposit on a 15-gdlon beer keg is about fifteen dollars. Each year, home winemakers
ferment large quantities of red wine in new 32-galon pladtic trash cans. Much of the equipment needed to
produce small quantities of wine can be found around the home.

FRUIT QUANTITY

Wine is measured by the case, and a case contains approximately 2.4 gdlons of wine. Estimating just how
much wine can be made from aton of grapes is difficult. The amount depends upon the grape variety, the
equipment used and the winemaking methods employed. Professona winemakers often get 160 to 180
galons of wine per ton of grapes. Home winemakers working with small basket presses are doing well to
get 150 gdlons of wine per ton of fruit. One hundred and fifty gallons represent about 62 cases of wine.

GRAPE PRICES

Wine grapes are bought and sold by

the ton. The price of aton of grapes 1994 1995 1996 1997
will depend upon the grape variety,

the location of the vineyard and upon Chardonnay $600 $600 $900 $1000
supply and demand. In 1994, Napa | g yignon Bl. $450 $450 $700  $800
Valley Cebernet Sawignon grapes | pieging $400  $400 $500  $600
sold for about $1200 a ton. Chenin Blanc $400 $425 $600  $650
Temecula Cabernet sold for ground Cabernet $600 $625 $900 $1000
$600, and Cabernet grown in the | yeriop $650 $650 $900 $1100
Bakersfidld area sold for less than Zirfandd $400 $350 $500  $600
$500 aton. Representative prices for | arignane $225 $250 $250  $300
md invz’]ledl{e_semguz‘vgzlgaii Tablel. Representative pricesfor Temeculawine grapes.

shown in Table 1.  When home
winemakers purchase fruit in 100
pound quantities, they often pay a premium price, and grapes purchased by the pound often cost three or
four times the per ton price.



PACKAGE COST

Table wine is a very perishable food product. Wine oxidizes quite easly, and wine is susceptible to attack
by avariety of microorganisms. If wine is going to be stored for any sgnificant time, it must be seded in ar
tight containers and stored in a cool, dark environment.

The standard package for quality wine consgts of a 750-milliliter glass bottle, a sandard 1 34 inch cork, a
capsule and an appropriate label to identify the contents. The costs of the fruit and the codts of the
package are the mgor out-of-pocket expenses for the home winemaker.

Glass

Glass bottles are packed in standard cardboard cartons, and the glass is clean and sterile when it leaves the
factory. Glass bottles are heavy, so shipping costs are high. Consequently, glass is normaly shipped in
truckload lots, and the quantities are quite large. Smaller commercid wineries often pool resources and buy
atruckload of bottles to reduce their glass costs. This is why the home winemaker seldom has access to
new glass. The average home winemaker redly has only two dternaives. The winemaker must ether
“wash his own” or rely on commercialy re-gerilized, used bottles. Commercid bottle washing enterprises
usudly charge $4.00 to $5.00 for a case of re-gerilized glass. Unfortunately, re-sterilized glass is usualy
hard to find, and sometimesiitisnot available a al. Ecovin has re-sterilized glass available for about $4.00
per case, but they are in the San Francisco Bay area, and shipping costs can be high.

Corks

Standard wine corks are sold in large seded polyethylene bags containing one thousand corks. The bags
are gas=d with sulfur dioxide, and the humidity in the bag is carefully controlled. The corks are serile until
the bag is opened. Dry corks taken from a new bag are soft and pliable, and they can be driven into a bottle
eadly. Unfortunately, corks dehydrate quickly and become hard after the bag is opened, and old, dry corks
are difficult to drive. Good qudity corks sdll for about $135 a bag.

Capsules

Capsules are purely decorative. Home winemakers generdly use “push on” or “heat shrink” plastic
capsules. Plagtic capsules are shipped by the manufacturer in large cardboard cartons that contain about
five thousand capsules.

Labes

All wine should have a label permanently attached to each bottle to identify the contents. Custom wine
labels are easy to make using a home computer, and very attractive labels can be made for a few cents
each. However, full color labds, printed on heavy weight papers, often cost more than twenty-five cents
each when they are produced in the smal numbers needed by most home winemakers.

REPRESENTATIVE WINE COST



The following example illustrates possble home winemaking costs. Please note that the cods given here
assume the grapes and most of the winemaking supplies are purchased in commercid quantities.
A ton of loca wine grapes might cost $600 and produce 62 cases of finished wine. Here, the cost of the
fruit needed to produce one case of wine would be $9.68. The cost of re-gterilized glass might be $5.00
per case, and corks might cost $1.50 per case. Label costs can range from less than $0.50 to more than
$3.00 per case. However, pleasing labels can be made on a home computer for less than $0.60 per dozen.
Plagtic capsules cost from $0.40 to $0.60 per case. The cost of miscellaneous winemaking materias like
acid, sulfite, etc. will depend upon the characteristics of the wine. An average cost of about $0.65 per case
isagood estimate.

Table 2 shows how per case wine
grapes. Note that the cost of the friit $400/T $600/T $800/T $1000/T
and the cost of the package is about

the same when $500 per ton grapes Fruit $6.45 $9.68 $12.90 $16.13
are crushed. When less expensive Glass  $500 $5.00 $500 $5.00
" ae used. the cogt of the Corks $150 $1.50 $150 $1.50
grepes a 3 Capsule  $0.42 $0.42 $0.42 $0.42
package is the mgor cost factor. If Labds  $0.60 $0.60 $0.60 $0.60
wash your own bottles were used in Misc. $0.65 $0.65 $0.65 $0.65
the above example, the per case
$Cae $1462  $17.85 $21.07 $24.30

cost would be $5.00 less than the
vaues shown. Obviously, these Table2. Typical per casewine cost.
esimates do not include the origind
cogt of winemaking equipment, and
they do not include the cost of
repairs, yearly maintenance, etc.

SUMMARY

Wineis very perishable, and table wine spoils quickly unlessitisseded in air tight containers. The standard
package for quality wine conssts of a 750-ml glass bottle, a 1 34 inch cork, a capsule and an appropriate
label. The cogt of homemade wine depends on the cost of the grapes and the cost of the package. The
cost of the fruit and the package are about equal when $600 per ton grapes are used, but the package cost
is dominant when expensive grapes are used. Home winemakers can reduce their winemaking codts by
purchasing grapes by the ton and supplies in commercid quantities. Washing used wine bottles is another
way to reduce home winemaking costs.



Chapter 3

EQUIPMENT
AND
FACILITIES

Home made wines are usudly produced in five, fifteen, thirty, fifty, sxty or 160 gdlon quantities. Some of
these quantities may seem a bit strange but containers having these specific capacities are readily available.
Wine reacts with oxygen in the air. As the Sze of the container becomes smdler, producing high qudity wine
becomes more difficult because of oxidation problems. A one gdlon container is suitable for bulk storing
wine for only afew months. Five galon “water bottles’ are readily available, and they are popular with
home winemakers. However, water bottles are margina bulk wine containers because of their small sze.

Smadl quantities of wine can be made in the kitchen or on a bench in the garage, and little specid equipment
is needed. However, alarger work space and access to some winemaking equipment will be necessary
when fifty gallons of wine are made each year. When severd barrds of wine are produced each season,
specidized winemaking equipment, alarge work space and storage space for both bulk wine containers and
bottled wine will be needed.

FACILITIES

Winemaking requires two generd types of work space, and each type has different requirements. A crush
area is needed to recelve and process the grapes, and a cdllar area where the wines are fermented, aged
and bottled is necessary. In addition, some generad storage pace is dso needed to store winemaking
equipment and supplies. A separate area st adde for each specific function is the ided arrangement.

However, most winemakers have limited space available for winemaking, so compromises are often

necessary.

Experience shows that careful planning and a few minor modifications can greetly increase the efficiency of
any winemaking work space. For example, alarge fraction of the [abor in any winery is used to clean and
sanitize the equipment and the work space.  Sanitation is an ongoing effort in dl winemaking aress, and
cleaning operations are repeated often. Much time and effort can be saved by arranging the work areain a
way that optimizes the various cleaning procedures.

Crush Area

Crushing and pressing operations a any winery involve handling large quantities of materids. Grapes must
be moved into the crush area, and pomace must be removed from the crush area. Consequently, most
commercid wineries prefer to have their crush operations outsde the main facility to smplify handling the
large quantities of bulk materias.



Many home winemakers use their garages as temporary crush aress each season. The crusher is setup
near the front of the garage, and the grapes are unloaded from trucks or vans parked in the driveway.

Washing down the crusher and the press is aways necessary before any fruit can be processed. Then both
pieces of equipment must be washed again when the operation has been completed. A heavy duty hose with
an adjustable spray nozzle permanently ingtdled at the crush pad is a great convenience. Provide a hook or
other arrangement so the hose can be hung in a convenient place. Cleaning a smdl crusher or press will
generate large amounts of waste water so water disposa can be a problem. Most commercia crush pads
consst of a smooth finished concrete pad that incorporates alarge drain. Home winemakers often use their
garages or driveways as crush aress.

Pomace should be removed from the crush area promptly. Even sweet pomace will sour quickly on a hot
day, and it will atract fruit flies. Ants can become a terrible problem, and the entire crush area should be
carefully washed to remove dl traces of sugar when the crush operations are finished.

Célar Space

White wines are fermented, darified, stabilized, aged and bottled in the cdlar. Red wine is often fermented
in open containers placed outsde the cellar area. Cellar activities can generate a Sgnificant amount of lees,
and some way of digposng of liquid waste materid is needed in the cdllar. A good solution to the disposa
problem is a conveniently located sewer drain, a water faucet, a dedicated hose and a spray nozzle. A
centraly located floor drain equipped with alarge grate is agreat convenience.

Aging wine is mostly a passve operation, and it requires little more space than is necessary to hold the
gtorage containers. Five-gallon water bottles are about 10 inches in diameter and 20 inches high. Fifteen-
galon gainless sted beer kegs are roughly 15 inches in diameter and 23 inches high. 200-liter oak barrels
are aout 24 inches in diameter and 36 inches long. A popular 160-gdlon polyethylene storage tank
manufactured by Norwesco is 31 inches in diameter and 55 inches high. Double stacking or even triple
gacking barrels is possible. Nevertheless, most winemakers find stacked barrds difficult to handle and
clean.

Bottling wine requires a moderate amount of cellar space. A typicd bottling setup for an advanced home
winemaker or avery smal commercia winery might congst of asmadl transfer pump, afilter, a bottle rinser,
a bottle filler, a corker, alabding rack and a label paster. A large table or bench would be necessary to
hold the empty bottles, the bottle rinser, the filler and the full bottles. In addition, a second table or a smal
bench would be needed to hold the label pasting machine and the rack used to hold the bottles while the
labels are applied.

EQUIPMENT
Large wineries use a great ded of equipment in their winemaking operations, but smal wineries and home
winemakers frequently make due with a minimum of equipment. Basc crush equipment condsts of a

crusher and apress. The key pieces of cellar equipment are wine storage containers, pumps, filters, bottling
equipment and test equipment.  Severd pieces of common winemaking equipment are briefly discussed

10



beow.
Crusher

A hand crank crusher is probably the most practicd method of crushing for the average home winemaker.
Both single and double roller crushers work well. However, some crusher designs are easy to crank and
some are not. Operation of these little crushers is quite Smple. The crusher is placed on top of a suitable
container.  The hopper is filled with fruit, and the crank is turned. Clusters of grapes pass through the
rollers, and the crushed fruit and stems drop into the container. Having some way of clamping the crusher
on the container is very desirable. If the crusher dides or moves around, it will be more difficult to crank.

Stems can be easly removed by hand using the following technique. Put a clean, plastic milk crate on top of
a suitable container. Place a few pounds of crushed fruit in the bottom of the milk crate and make a
scrubbing motion with the hand. The crushed fruit will drop through the crate into the container. Discard
the stems from the crate and repesat the process. Severd hundred pounds of grapes can be destemmed
using this method.

A power crusher/stemmer will crush and separate the grapes from the sems in one fast, Smple operation.
The grapes are dumped in the fruit hopper, and the machine does the rest. Power crushers have capacities
ranging from about 1 ton to more than 50 tons of grapes per hour. Even the smalest machine will keep one
person busy filling the hopper. Unfortunately, power crushers are expensive. The smdlest machines cost
severd hundred dollars. Crusher/stemmers are an overkill for most home winemakers, but they can save a
tremendous amount of labor if awinemaker produces severd barrels of wine each year.

Press

Most home winemakers use a vertica basket press of some kind. These presses are made in a wide range
of szes and in severd different styles. Smdler presses can handle 10 to 20 pounds, and large presses hold
severd tons of grapes in each load. Smdler presses use a screw mechanism to generate the pressure.

Large basket presses often use hydraulic cylinders and dectric pumps to generate the pressure.  Some
homemade presses use a hydraulic automobile jack to produce the pressure.  Two manufacturers are
producing vertical basket presses specificaly for home winemakers that use an inflatable rubber bladder to

sgueeze the grapes.

Although small verticd basket presses are relatively inexpensive, they can produce high qudity juice when
used properly. The mgor disadvantage of any verticd press is the large amount of labor required. To
crumble the pomace cake, the press must be completely disassembled and the basket removed. After the
cake has been broken up, the basket must be reassembled and refilled to start a new press cycle. Severd
press cycles are usually required to produce dry pomace, so much labor is required.

Some ¥ compound basket presses can produce very high pressures. High press pressures can extract the
juice with a minimum amount of labor. However, high pressures can dso extract excessive amounts of
phenolic materials and produce harsh, hitter wines, S0 these presses must be used with care.

During the 1950's, many Cdifornia wineries replaced their vertical hydraulic presses with horizontal presses
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manufactured by Willmes, Vadin or other manufecturers. Horizontal presses offer a mgor advantage
because the pomace cake can be crumbled automatically by releasng the pressure and rotating the
horizonta basket. Horizonta presses are smple and easy to operate, and they save wineries a tremendous
amount of labor. The Vadin presses were made with fiberglass baskets and covers, so they were much
less expensive to produce than presses constructed of stainless sted.  Although horizontal screw presses are
no longer manufactured, many smal wineries continue to use one, two and six-ton Vadlin presses.

Modern commercia wine presses are controlled by computers, and they can be programmed to execute
very complicated press schedules automatically. Modern presses use an inflatable bag, tube or membrane.
After the press is loaded, the membrane is inflated and gently squeezes the grapes againg the basket to
extract the juice. These new presses are nearly sdlf-operating, and they only require atention when the
pressis being loaded or unloaded.

Bottle Filler

Filling wine bottles with a piece of hoseiseasy. The hoseisinsarted into the wine container, and the wine is
sphoned into the bottles. However, reducing wine oxidation is aways desrable, so wine bottles should
aways be filled from the bottom with a minimum of splashing and bubbling. Wand type bottle fillers are a
great improvement over a piece of hose. A ample wand filler conssts of a 16-inch length of rigid plastic
tubing fitted with a small plagtic valve at the bottom end, attached to the end of a Sphon tube. When the
wand is inserted in the empty bottle, the valve presses againg the bottom of the bottle, and the wine sartsto
flow. Wine flow automaticaly stops when the operator raisesthe tube. Smal diameter fillers often generate
excessve amounts of foam, so & inch diameter wand type fillers are generdly preferred.

Severd yles of gravity type battle fillers are avallable. Thesefillers have a smdl tank to hold the wine and
two or more siphon tubes to transfer the wine into the bottles. A float-valve mechanism is used to keep the
tank full. Operation of smdl multi-spout, gravity type fillers is smple. An empty wine bottle is placed on a
gpout. The machine fills the bottle to a preset level and automaticaly stops. Two, three, four and Six spout
machines are common, but gravity bottle fillers as large as 24 spouts are produced. Two, three and four
spout fillers are suitable for  home winemakers producing 50 or more galons of wine each year. Large
gravity fillers are used by smdler commercid wineries. Many gravity type fillers will fill a arate of about
two bottles per spout per minute. One person is kept quite busy removing and replacing bottles.

Larger wineries use automdtic, vacuum type bottle fillers. These large, multiple spout fillers are often
integrated into a complete high speed bottling line. Empty bottles are sparged with nitrogen gas, filled with
wine, corked under a vacuum and capsules and labels are gpplied. Completely packaged wine comes off
the bottling line, and much of the work is done autometicaly. Older bottling lines often run at rates of 10 to
40 bottles per minute, and older equipment requires the constant attention of several winery employees.
Modern bottling equipment runs at rates of 30 to 200 bottles per minute, and these high speed lines only
require one or two people for efficient operation. Modern high speed bottling equipment has reduced
winery labor cogts sgnificantly. However, these machines are extremey complicated and very expensive.

Transfer Pump

Pumps are used in wineries to move mug, lees, juice and wine. Wine contains significant amounts of acid,
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S0 any pump used for wine must be made of corroson resistant materids. A variety of pump syles are
produced to meet the requirements of different winery applications. Tranfer pumps are used to transfer
juice or wine for filtering and for bottling. Mogt transfer pumps are either rubber impdler “Jabsco” syle
pumps or centrifugd pumps.  Rubber impdler pumps are generdly preferred for moderate flow rate
gpplications when the pressure heads are higher. Centrifugd pumps are generdly preferred when large flow
rates against moderate pressure heads are needed.

Home winemakers use a variety of smal pumps. Capacities range from three to ten gadlons per minute. A
typica rubber impeller pump can ddiver five gdlons per minute, and it has a maximum pressure head of 30
pounds per square inch. Many of these little rubber impdler pumps are sdf priming, inexpensve and
provide good performance. They should not be run dry for extended periods, and their shaft sedls have a
limited service life. A lesky pump with aworn shaft sed will quickly oxidize the wine, o shaft seds on samall
pumps must be replaced often. These pumps sl for about $100.

Smadl, magneticaly coupled centrifugd pumps are quite suitable for generd use in any smdl winery. A
magneticaly coupled centrifugd pump does not have a shaft sed because the impeler shaft does not
penetrate the pump housing. The impdler is coupled to the drive motor by means of two powerful
permanent magnets. Magneticaly coupled pumps have advantages and disadvantages. They are more
expensve than direct coupled pumps. They are not saf priming, and sometimes getting these pumps darted
is difficult. On the other hand, magnetically coupled pumps have long, trouble free lives, and they do not
have shaft sealsto lesk ar and oxidize the wine.

Corker

Hand corking machines are made in a variety of styles, and prices range from a couple of dollars to severd
hundred dollars. An effective corking machine must be able to do two functions, and these two functions
must be separately. The cork must be compressed first, and then the cork must be driven into the bottle.

A good hand corker can drive dry corks without excessve effort. Well designed floor model corkers sl
for about $100 (1995). The better machines are solidly built and have a useful life greater than 100,000
corks. Some smdl, inexpensive corking machines sold a home winemaking shops are practicaly worthless.

STORAGE CONTAINERS

Cooperage is the generd term used for dl kinds of bulk wine storage containers.  Open containers with
draight Sdes are called vats. Closed wine storage vessels with straight sides are caled tanks. Curved
sded containers with a bulge in the center like the familiar barrel are caled casks. Casks range in size from
100 to more than 1000 gdlons. Depending upon size and proportions, casks are caled butts, pipes,
puncheons, ovals, etc.

The traditiond wood used to make wine containers is white oak, however, in Caifornia, redwood was
extensvey used for congtructing wine containers from about 1840 to 1950. Very large wine tanks have
been fabricated from reinforced concrete, and concrete storage containers were widely used in wineries
from the early 1900's until about 1950. A large bank of concrete tanks could il be seen at the old
Gdleano Winery in Mira Loma, CA in 1997. In recent years, dainless sted has become the materid of
choice for wine tanks, and severa manufacturers are now producing smdler sze tanks from high densty
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polyethylene.
Open Fermenters

Some smdl commercia wineries and most home winemakers use open containers for fermenting red wine.
Large amounts of carbon dioxide gas are generated during fermentation, and the wine becomes saturated
with carbon dioxide. The congtant evolution of gas prevents air from entering the wine, so oxidation isnot a
problem. When fermentation is complete, carbon dioxide gas is no longer produced, and the wine must
then be stored in sedled containersto protect it from oxygen intheair.

Open fermenters range in sze from 5 to 5000 gdlons. Small wineries sdldom use open fermenters larger
than a few hundred gdlons because it is very difficult to punch down the cap in a large vat by hand.
Stainless stedl, wood and polyethylene are the most suitable congtruction materids for red fermenters.
Small wineries often use polyethylene, haf ton fruit bins as temporary, red fermenters each crush season. A
55-gdlon polyethylene drum makes a good open fermenter when the top is removed. Thirty-galon, food
grade polyethylene containers with tight fitting lids are available a most home winemaking shops. Much
homemade red wine is fermented in 32-galon plagtic trash cans each year.

Closed Containers

White and blush wines are dways fermented in closed containers, and most commercia wineries ferment
their red wines in closed tanks. When closed containers are used, the large volumes of carbon dioxide gas
produced during fermentation must be vented, so winemakers sed closed tanks with fermentation locks until
al dgns of fermentation have stopped. Fermentation locks come in severd Szes and styles Most small
fermentation locks contain a liquid trap of some sort. The trap lets the carbon dioxide gas escape while
preventing ar from entering the tank.

Five-gdlon water bottles are readily available, and they are popular wine storage containers. Water bottles
are the containers most often used by beginning home winemakers. They have both advantages and
disadvantages. Glass is a smooth vitreous materid. It can be cleaned easly, and glass can be completdy
derilized. Glassistrangparent, so fermentation progressis easy to monitor visudly.

Five gdlon water bottles are generaly too smdl for serious winemaking because of the oxidetion problem.
However, a few water bottles are handy for storing leftovers. Glass containers are heavy, and some
winemakers find it difficult to move a full carboy. Glass is both dick and fragile. Handling heavy glass
bottles with wet hands can be quite dangerous. Another negative factor is the high cost of glass. In 1997,
the price of anew glass water bottle was about $15.00. That amounts to $3.00 per gallon.

Polyethylene has become a recognized “food grade’” materia, and polyethylene drums are widely used for
shipping liquid food products. Wine can be safely stored for extended periods in heavy waled containers
made of dense polyethylene, and severd firms are now producing polyethylene tanks in a variety of
standard sizes and shapes specifically for use as wine storage containers.

Used poly drums are available in 20, 30, 40 and 55 galon szes, and they make excdlent wine storage

containers. Wine storage containers made of dense polyethylene have advantages and disadvantages. They
are light weight, so polyethylene drums can be handled and stored easily. Best of dl, they are inexpensive.

14



New poly drums sdll for about $1.00 per galon, and good used drums are often available for afew dollars
each. However, polyethylene has a porous micro-gructure, and it is a difficult materid to clean completely.

Used polyethylene drums can retain odors for extremey long times. Some odors can contaminate wine, o
secondhand drums must be selected with care. This odor problem is the mgor disadvantage of using used
polyethylene containers for storing wine.

Most winemakers agree that stainless sted is the best materia for fabricating large wine storage tanks. A
polished, food grade surface made of dtainless sted is easy to clean and derilize. Properly designed
danless tanks are inert, and they are completely tight. Unfortunatdy, stainless sed is an expensve materid.
The cogt of alarge sze tank (10,000 gdlons) is two or three dollars a gdlon. Smaller size tanks (500
galons) cost severd dollars a gdlon. Nevertheless, stainless sted tanks give many years of trouble free
service, and when properly maintained, they last dmogt indefinitedly. Home winemakers often use surplus
stainless beer kegs for wine storage containers. The deposit for a 15-gallon beer keg is about $15. Fifteen
dollarsisadollar per galon of storage capacity, and finding aless expensive wine container is difficult.

BARRELS

Oak barrds have been used for storing wine for hundreds of years. Standard wine barrels come in two
gzes, 200 liters (52 gds) and 225 liters (59 gals). Oak wood imparts a spicy, vanillin flavor that is desirable
in most red wines, and this oak character is obtained by storing wine in oak barrels for an extended time.
After abarre isfour or five yearsold, it no longer produces the desirable flavors, and wineries must replace
ther barrds from time to time. A few wineries replace dl of their barrels each year, but most wineries
replace 20 to 30 percent of their barrels each year. In 1997, new French barrels cost about $600 each and
American barrels cost about $200. Obvioudy, the annud barre replacement is a consderable expense
when wineries use many barrdsin their wine aging program.

Beddes their high cogt, oak barrels have severa other disadvantages. Barrels are heavy, difficult to handle
and hard to clean. An empty barrd weighs dmost 100 pounds, and a barrd full of wine weighs about 600
pounds. With alittle practice, empty barrels can be moved by hand without much difficulty. However, this
is not so with a full barrd, and moving a barrd full of wine more than a short distance by hand is seldom
feasble. Wineries place full barrels on pdlets, and then the pdlets are moved with a fork lift. Oak barrels
are prone to attack by wood-borers unless the wood is treated with a specid preservative. Barrels are
difficult to stack by hand even when specidly built racks are used. Eventudly, any oak barrd will lesk.

Oak chips can be added to wine to impart desirable oak flavors, and many wineries use oak chipsto flavor
their lesser quaity wines because of the high cost of new barrdls. Some winemakers put the oak chipsin a
nylon mesh bag and then suspend the bag in th