* One of the things that makes life at Dixon so inter-
esting is staying attuned to the diversity of the products
needed by our customers. We are constantly intrigued by
the sophistication of the industries we serve. Fire protec-
tion, construction, mining, chemicals and petroleum all
have their different requirements and methods of opera-
tions. Each has its own story waiting to be told.
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In this edition of BOSS, we would like to introduce you to
another area of our business—the dairy industry. We serv-
ice these folks with Bradford sanitary/hygienic couplers.
Moving milk from the cow to the kitchen table is a com-
plex process that requires dedicated professionals and
quality equipment. We are proud to make our contribution
to this effort. —R.L. Goodall



MILK IS PRODUCED IN EVERY COUNTRY
IN THE WORLD. ITS JOURNEY TO YOUR
REFRIGERATOR IS FAST AND FURIOUS.

BY DAVID HOLZEL



hen you pick up a bottle of milk from your super-
W market’s refrigerator, it should practically moo.

Two days before it was delivered to the store,
that milk was still in the cow.

Historically, milk’s perishability has made it among the
most local of industries, yet its easy conversion into other
foods makes it a significant item of international trade.

And new technologies are even expanding the distance
between cow and kitchen, says Ed Jesse, professor of dairy
economics at the University of Wisconsin, in the heart of
the United States’ dairy country. “The localized nature is a
bit of an artifact. Better transportation and longer shelf life
are changing that.”

The world’s cows produced 595 million tons (540 million
metric tons) of milk in 2004, according to the International
Dairy Federation. (Milk is measured by weight as well as
volume. A gallon of milk weighs 8.62 pounds and a liter
weighs 2.2 kg) The European Union is the top producer of
milk, followed by North America and Asia.

The process that takes raw milk and transforms it into a
beverage fit for drinking is pretty much the same the world
over, Jesse says. But that’s where the similarities end. Farm
size varies from a single cow to a herd of 3,000. And those
cows can produce anywhere from 22,000-24,000 (lbs.) per
cow per year, according to the International Dairy
Federation.

The cost of production varies, too—from $9 (U.S.) per
220 pounds (100 kg) of milk in Argentina to $79 (U.S.) for

the same amount in Switzerland.

MAKING MILK IN A HURRY

The milk that is produced from a cow is 101° F (38° C). It
travels through stainless steel pipes to refrigerated vats,
where it is cooled and stored between 36° F and 38° E
Sterile refrigerator tanker trucks then transport the raw
milk to the processing plant. These trucks hold 40,000-
50,000 pounds (18,140-22,680 kg) of milk, says Steve
Larson, managing editor of Hoard’s Dairyman Magazine,
published in Wisconsin.

“So any time you see one of those big shiny trucks driving
by, it'll contain 4,000 to 5,000 gallons [15,140-18,930 liters]
of milk,” he says.

After the truck pulls up to the plant, its load is tested for
acceptable levels of bacteria, as well as for fat and protein
content and contamination by antibiotics. The raw milk is
then pumped through chilled tubes into holding tanks,
called silos, which keep the milk below 40° F (4° C),
according to creamland.com.

The raw milk goes through a four-step process — clarifica-
tion, separation, pasteurization and homogenization—to
become the milk purchased at a local grocery store.

Clarification, performed in a centrifuge, removes bacteria,
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spores, dirt and other solids from the milk.

Separation can take place at the same time as clarifica-
tion. Centrifugal force separates the fat from the skim milk,
pulling the less dense fat globules (cream) to the center of
the centrifuge, and the denser skim milk to the edges, where
it is drained off.

Pasteurization extends the life of the milk by killing
harmful, but not all, microorganisms through exposure to
heat. Before Louis Pasteur developed the process in the
1860s, drinking contaminated milk often led to sickness or
death. Pasteurization involves either heating the milk to
145° F (62.8° C) for at least 30 minutes or to 161° F
(71.6° C) for at least 15 seconds.

The boxes of milk that don’t need refrigeration have been
completely sterilized through ultra-high temperature (UHT)
pasteurization. This process heats the milk to over 200° F
(93.3° C) for a few seconds.

Homogenization involves “passing the milk under pres-
sure through a very fine nozzle to evenly disperse the fat
globules in milk,” according to creamland.com. Without
being homogenized, the cream in a container of milk would
clump together. The proportion of cream reintroduced to
skim milk determines whether the final product becomes
1 percent, 2 percent, whole or other types of milk.

Once homogenization is completed, each type of milk goes
into a separate refrigerated storage tank before it is packaged.
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YAKETY YAK

If cow milk isn't to your taste, how about yak's
milk? Or milk of mare?

Milk production is found in all countries, accord-
ing to the International Dairy Federation. And while
cow's milk is preferred hooves down-it is seven
times more popular than its closest competitor, the
buffalo — numerous other animals continue to be
prized for their milk.

Almost half of all other types of milk are found
in Asia. Some 90 percent of buffalo milk is pro-
duced in India and Pakistan, for example.

Sheep and goats' milk is produced primarily in
Europe, where it is used in specialty products. And
according to CNN, small moose dairies exist in
Sweden and Russia. Camels, donkeys and reindeer
are also used for their milk.

And for those not watching their cholesterol: A
nice cold glass of seal’s milk is more than 50 per-
cent fat.

At the Borden milk processing plant in Houston, Texas,
an operator calls electronically to a particular storage tank
when it is time to package that type of milk. The liquid is
piped to a filler bowl, a stainless steel container with nozzles,
according to Howard Depoy, the plant’s manager.

“If we were filling cartons, the operator would insert the
carton flats into the machine,” he says.

One by one, the machine heats the bottom of each car-
ton, activating a resin that seals that side. The carton is
then conveyed under the nozzles, which shoot milk into the
container through the open top. Now filled, the carton
moves on. The top is heated using what Depoy calls “squeez-
ing jaws,” to seal the carton.

When plastic jugs are filled, they’re brought on overhead
conveyers to be filled from another part of the plant. “As
they exit the filler, the bottles are spun around and a cap is
automatically applied,” Depoy says.

Both types of containers are stamped with the packaging
and expiration dates, then put in cases and conveyed to a cool-

er set at 35° F (2° C). The cases of milk are loaded onto trucks
and hauled to market no more than two days later, he says.

CURDS AND WHEY
When the spider of nursery rhyme fame spoiled Little Miss

« Actuated valves - Sight flow

» Elbows

- Tees

«» Special fabrications

» Reducers

» Clamps

- Gauges

« Tubing

« IX nipples
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Muffet’s meal, she was seated on her tuffet and enjoying a
bowl of curds and whey. Today, curds and whey are better
known as cottage cheese—-made most simply by heating skim
milk at a low temperature until it begins to clump, or curdle,
and then refrigerating it. The clumps are the curds; the
remaining liquid is the whey.

(A tuffet is a low stool, by the way.)



All cheeses begin with curdled milk. The
variations in cheese are due to different kinds of
bacteria and molds used in production, the level of
fat content and the length of the aging process. It
takes 10 pounds of milk to make one pound (or 4.5
kg to make 0.45 kg) of cheese. Greece is the largest
cheese-consuming nation, according to the
International Milk Federation — 63 pounds (28.7 kg)
per capita.

is made by churning fresh cream, with an
80 percent fat content. Butter is most popular in
France, where 17 pounds (7.8 kg) are consumed
per capita.

is produced by bacterial fermentation. The United
States leads the way in yogurt consumption — 189 pounds
(85.8 kg) per capita.

is the fat separated out during the milk production
process. In addition to being the major component of butter,
it is also processed into heavy cream for whipping (35 per-
cent fat), cream for coffee (18 percent or 10 percent fat) and
other products.

has no relation to butter. It is generally
made from skim or low-fat milk which is fermented
with bacteria that convert milk sugars into lactic
acid. The lactic acid is what gives buttermilk its
sour taste and thick texture.

is made by the same process as but-
termilk, but uses cream instead of skim or low-

fat milk.

While some milk products are relatively perish-
able, others are fit for international trade.

Cheese is a well-known example. Some 1.5
million tons (1.37 million metric tons) were trad-
ed worldwide in 2003, according to the
International Dairy Federation.

But the most important product in the interna-

tional dairy trade is whole milk powder — an estimated 1.87
million tons (1.7 million metric tons) of it were bought and
sold in 2003. That year, the volume of skim milk powder
traded was 1.4 million tons (1.3 million metric tons).

Highly nutritious, universally consumed and capable of
transforming itself into a variety of foods, milk appears to be
the indispensable food. Improved transportation and tech-
nology will only make it more so. The cow already knows
what to do.

Dixon employee, Larry Ford, an ex-dairyman, contributed to this story.
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FACTS & FIGURES




