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PUBLISHER’S FOREWORD
Can there be a special relationship between a plant and mankind? How is it that out of the billions of life forms on earth only an infinitesimally small number have a relationship with humanity? In the animal kingdom we have a special relationship with cows, dogs, cats, horses, and a few other animals that live close to us, with whom we share our lives and who in turn give us benefits. It would be hard to imagine living without these special and intimate relationships which have traveled with us since our earliest historic memories.
But what of the plant kingdom? Are there relationships so close and intimately tied to our own that human development as we know it could not have happened without their help? Trees give us wood to build, and cotton clothes us. Wheat, corn, and other grains feed us. Healing herbs are there to comfort us when we are sick, and numerous other plants are available to support and assist us in our human endeavor. However, there is only one plant helper used all over the world, since prehistory, that gives us food, clothing, building materials, fuel, medicine, and has the power to affect our consciousness, our imagination, and the way we see that world. That plant is hemp, Cannabis sativa.
Hemp appears on the world stage at the dawn of human experience. We find its seeds, rope, and cloth in the oldest tombs. In its role as healer, it is found in our earliest medical texts. We find hemp playing a key role in so many of modern history’s great moments. When Gutenberg’s presses started rolling, it was hemp paper that received the ink and spread the word of the Bible to an awakening Europe. When the urge to find a new world, a new way of living, gave rise to the age of discovery some 500 years ago, it was hemp that powered this urge, giving the explorers the sails and cordage needed to cross the oceans. When it came time to define this new world, its goals and aspirations, it was on hemp paper that the drafts of the United States Constitution and Declaration of Independence were written. As the young nation moved west it was hemp that covered the settlers’ wagons.
Even after being outlawed, this fugitive plant has returned to help us in times of special need. During World War II when supplies of raw fiber were cut off by the Japanese, hemp was reintroduced to the U.S. farmer to support the war effort, as the U.S. Department of Agriculture proclaimed “hemp for victory.” In the 1960s a movement of youth inspired by the ideals of peace and love burst on to the world stage challenging the social, economic, and religious order of the day. This movement of millions upon millions had no leaders, no ideology, no strategy for change, only a deep rooted sense of the hypocrisy of the “establishment’s materialistic world view” and a special relationship with a plant—a plant that has receptors in the human brain waiting to receive its biochemical messages. A message of respect for the earth, its plants and animals, for our bodies and the foods we eat, for cultures and people other than our own was heard and the sea of change it brought is still being played out today.
How extraordinary that hemp should once again appear, but this time in the role of environmentalist and healer. Today hemp offers us a very real and immediate solution to deforestation, the abuses of the petrochemical industry, and the destruction of our top soils as well as help in health care problems as diverse as glaucoma and A.I.D.S.
Only the arrogance of the modern mentality, worshipping at the altar of the church of progress, would reject and deny the history and virtues of hemp. Is it necessary to fear and outlaw this plant? Or are we really trying to outlaw a change in consciousness? Try as we may, a change in culture and consciousness is already happening—a change that is earth-honoring and embraces the healing, environmental, and spiritual qualities of this special relationship between hemp and humanity.
Ehud C. Sperling

INTRODUCTION
Hemp is happening. The last several years have rapidly trans formed the concept of a modern industrial hemp industry from fantasy to reality. The physical presence of hemp clothing, paper, building materials, and seed-oil products has made a huge impact on our collective imagination—perhaps even more so than information about the importance of hemp in the past that was the seed of hemp’s reemergence.
Since the 1930s there has been an effort to indoctrinate people with the belief that hemp is nothing more than a “devil weed with roots in hell.” But when they are shown a shirt that looks like linen and told it is made from the stalk of the same plant that produces marijuana, a profound shift in awareness begins. The realization occurs that hemp is not a deadly “drug” but simply a God-given plant, one with a long and distinguished history of service to mankind.
[image: image]
SEEDS, POWDER, PERFUME, CREAM, PAPER, AND FIBER—ALL MADE FROM HEMP. PHOTOGRAPH BY ANDRE GROSSMAN.
It is significant that this awareness is blossoming while a generation is still alive that remembers the pre-1937 world when hemp was grown on the family farm, that knows the texture and flavor of an old friend when they feel it or taste it. Old-time hemp farmers and their children are still around to attest to the existence—and the value—of industrial hemp.
The resurgence of marijuana use in the late 1960s and the 1970s sparked a 
deluge of research on all aspects of the hemp plant. The history of hemp clothing and paper merited a chapter or two in books, largely concerned with marijuana, by Ernest Abel, Alan Haney, and Benjamin Kutscheid. By the mid-1980s researchers Gatewood Galbraith, Barry Stull, Jack Frazier, and Jack Herer were focusing their efforts on the “other” uses of the hemp plant. Government documents, newspaper accounts, and personal testimony began to unravel a vast hidden history of hemp’s usefulness to mankind and the mysterious nature of government repression of the hemp plant. This hemp information soon spread to the still active pro-marijuana movement, revitalizing it with a new generation of environmental activists who were mainly concerned with ending deforestation and the use of pesticides by switching to sustainably grown hemp for paper and textiles.
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HEMP TWINE, UNCHANGED FOR MILLENIA. COURTESY 
OF INSTITUT FÜR ANGEWANDTE FORSCHUNG.
It was only a matter of time before American entrepreneurs tried importing products made from hemp. In 1987 the only hemp products available in the United States were Hungarian twine, a few specialty papers such as cigarette papers, and sterilized bird seed. In 1989 a group called Business Alliance for Commerce in Hemp (BACH) uncovered and published U.S. Customs hemp import codes, which specifically exclude the stalk and sterilized seed, making these imported items legal for trade. By the summer of 1989, the organization had produced several pieces of literature encouraging hemp entrepreneurs to get started in business and giving them the tools to do it. Education was a major part of early marketing strategy, and BACH fliers like “The Many Uses of Hemp” were spread far and wide by its representatives. The focus was on the environmental and economic advantages of hemp for fiber, food, and fuel.
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THE SOPHISTICATED SIDE OF HEMP. PHOTOGRAPH 
BY ANDRE GROSSMAN.
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THE BEGINNING OF THE HEMP RENAISSANCE. PHOTOGRAPH 
BY JEFF EICHEN.
A few items like hemp twine and sterile seeds were often shown or sold at community advocacy tables. Thousands of hand-crocheted bracelets, hats, and bags soon appeared. House of Hemp in Portland, Oregon, contracted to import 100 percent hemp canvas from China, to sell for upholstery fabric, carpet backing, and the like. Entrepreneurs quickly bought the fabric and began stitching hats, bags, and clothing from the sturdy cloth. Singer Willie Nelson got into the act in 1991, licensing his signature for a hemp-cotton shirt and speaking about hemp at his Farm Aid concerts. Tree-Free EcoPaper brought the first loads of hemp and cereal straw paper to the United States in September 1992.
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RICHARD DAVIS’S TRAVELING HEMP MUSEUM. PHOTOGRAPH BY 
BILL BRIDGES.
A healthy hemp-rally circuit gave hemp entrepreneurs a start, selling their wares while distributing literature at outdoor rallies across the country. The American Hemp Council, a community group started in Los Angeles, held quarterly rallies that drew up to ten thousand starting in late 1991, funding their efforts with sales of hemp-seed pancakes. This new breed of hemp rally joined forces with established pro-marijuana rallies like the Michigan Hash Bash, Madison Harvest Fest, and the Atlanta Pot Festival, and hemp vendors soon branched out to environmental fairs, craft fairs, and music festivals.
BACH had displays at sixty-seven Earth Day events in 1991. In 1992 more than twenty hemp companies were in business. Hemp’s success, quality, and ecological merits began to catch the attention of experienced manufacturers, designers, and retailers, and the “marijuana connection” diminished as a new professionalism emerged.  HempWorld, an industry trade journal, made its debut in December 1993. Founder Mari Kane vowed the publication would be a “capitalist tool,” devoid of pro-marijuana rhetoric. “After all the ideological and economic excesses of the past 12 years, the public is desperate for something solid to believe in,” Kane announced in her opening editor’s statement. “Hemp is fresh, hip yet earthy, environmentally friendly, more durable than cotton, and it has enough mystique to arouse the curiosity of the most jaded cynic.” The forty-two-page bimonthly publication has been an important networking and legitimizing tool for the fledgling industry.
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SKIN CREAM FROM HEMP-SEED OIL—ONE OF THE 
HEALTHIEST OILS KNOWN TO MAN. PHOTOGRAPH COURTESY OF 
DUPETIT NATURAL.
In late 1994 forty companies met in Arizona to form the Hemp Industries Association to promote hemp, set product standards, and bring hemp farming back to America. The organization is similar to trade organizations promoting cotton, wool, and linen, and it has recently opened an office in the heart of New York’s fashion world, at 42nd Street and Broadway.
Today there are more than three hundred hemp companies in the United States alone, importing, manufacturing, distributing, or retailing hundreds of products, from shoes and sandals to hemp-silk lingerie; hemp-seed oil shampoos, lip balms, and salves; handmade papers and copier-quality reams. By conservative estimates, hemp is a $15 million business domestically, and $50 million worldwide. The Real Goods catalog carries hemp, as do Patagonia and Sundance. Hemp is gaining more respectability every day, and big-time companies and designers like Converse, Ralph Lauren, and Calvin Klein are starting to dip their toes into hempen waters. Hemp retail stores have opened their doors in cities throughout the United States, Europe, Canada, and Australia. Many of these companies, as well as the Institute for Hemp, the Coalition for Hemp Awareness, and Hemp BC, also operate virtual stores on the Internet’s worldwide web.
The United States and Germany, where growing restrictions are harshest, have nurtured the most successful hemp businesses. German interest is attributed to a strong green movement. Hemp made an impressive presence in early 1995 at Germany’s Biofach, the world’s largest ecological-consumer-goods trade show. A four-day conference attended by scientists and industrialists from around the world discussed breeding, harvesting, and storage techniques; processing, retting, and finishing for paper pulp and fiber; hemp seeds for human nutrition, cosmetics, and detergents; building materials, fuel, and medical applications; and legal issues. Forty different hemp companies from nine countries participated on the trade-show floor. Some of the newer products seen were hemp particle board pressed and molded into bowls and dashboards, fiber-matting material similar to fiberglass for use as padding or insulation, hemp laces, hemp-oil detergent and cosmetics, and plastic from hemp cellulose to be marketed to skateboard manufacturers. At Biofach, American hemp entrepreneurs finally achieved a longed-for legitimacy as eco-businesses.
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HEMP FASHIONS. LEFT 
PHOTOGRAPH COURTESY OF CANNABIS IN BERLIN. 
RIGHT PHOTOGRAPH BY BILL BRIDGES.
Hemp Textiles
You may be wearing more hemp than you know. Designer Ralph Lauren recently revealed that he has been secretly using hemp fiber in his clothing lines since 1984. In a June 1995 article titled “World’s Oldest Fabric Is Now Its Newest,” the  New York Times “outed” Lauren and interviewed Calvin Klein, who said, “I believe that hemp is going to be the fiber of choice in both the home furnishings and fashion industries.” Hemp linen was featured in duvet covers, decorative pillows, and pillow shams in the fall 1995 C. K. Home Collection. Klein hinted that hemp would soon make an appearance in his clothing lines as well.
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THE HEMP SHOE, 
MADE BY ADIDAS. BOTH THE UPPER AND 
THE LACES ARE MADE WITH HEMP CANVAS. COURTESY OF ADIDAS 
AMERICA.
Hemp has been a utilitarian fabric for centuries, and it was natural that hemp clothing would be among the first products to hit today’s ecology-conscious fashion market. In only a few years, hemp fashions have skyrocketed from obscurity to notoriety. Many magazines have shown hemp fashions on their pages and  Rolling Stone listed hemp in its 1993 “hot” list. MTV, CNN, Fox, CBS, and ABC have all focused on the new looks.
Hemp isn’t just a trendy new fabric, however. It’s a classic. Hemp fiber bundles are up to fifteen feet long, while cotton fibers are a mere three-quarters of an inch, which reportedly gives hemp eight times the tensile strength and four times the durability of cotton. Hemp is machine washable and dryable. Although it will wrinkle like a natural linen, it also breathes like one. Hemp has a natural luster and takes dyes beautifully, due to its superior absorbency.
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Cannabis is the original and only
“true Hemp.” In the past century
especially, several other fiber
plants have assumed the generic
name “hemp”: Manila hemp is
also known as abaca (Musa textilis);
Sisal hemp is henequen
(Agave fourcroydes L.); New
Zealand hemp is Phormium
tenax; Mauritius hemp is Furcraea
foetida; deccan hemp is Hibiscus cannabinus; and Sunn
hemp is Crotolaria juncea. Jute
(Corchorus capsularis L.) also is
known as Indian hemp—not
to be confused with Cannabis indica, which used to be called
Indian hemp.2
Foreign-milled hempcotton
blends abound in hemp
fashions today. Though the
blend sacrifices strength (in
comparison to that offered
by a pure hemp product), it
offers the advantages of more
softness, better moisture wicking,
and a lower price. Several
companies have begun using
hemp-cotton twills as well as
100 percent hemp denim in
jeans. Hemp-silk blends have
recently been introduced
that combine softness and
strength.
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100% HEMP JEANS, BY ECOLUTION. 
PHOTOGRAPH BY ANDRE GROSSMAN.
Pure, 100 percent hemp
is nonetheless the way hemp
makes its appearance in designs
today, usually in its natural off-white
color (similar to organic cotton).
Chinese linen and the stiffer
and darker Hungarian and Russian
hemp fabrics abound in men’s,
women’s, and children’s wear, as
well as in accessories like hats, bags, and shoes. English hemp, some
of it mixed with recycled wool or
recycled cotton from blue jeans, is
also appearing. One enterprising
company, Pan World Traders, traveled
to Transylvania to purchase antique hemp linens one household at
a time. They hand-dyed and stitched
the fine fabric into caps, packs, neckties,
and handkerchiefs.
The hemp textile industry encompasses
manufacturers of all
sizes, from small cooperatives stitching
a few items to large factories, foreign and domestic, turning out
thousands of garments daily. For
example, Headcase turns out one
thousand hemp baseball caps a day.
Most items are still sold by catalog
or in hemp specialty stores, but
more and more they are seen as
just another fabric in boutiques
and department stores. This
move beyond a niche market
is critical for clothing. The vast
majority of consumers buy
their clothing in stores where
they can try the items on and
compare prices. Hemp’s higher
price can be offset by its superior
quality and styling and by
marketing it as an environmental
option.
Established enviro-wear companies
are starting to make use
of hemp. Used Rubber, a San
Francisco company making
bags, belts, and accessories
from recycled rubber, added
hemp as the first fabric in their
line when they discovered its
ecological advantages. Deja
Shoe, recipient of the United
Nations’ Fashion Industry and
the Environment Award for their
recycled-products shoes, introduced
a line of hempfabric
footwear in early 1995.
Bob Farentinos, former vicepresident
of environmental
affairs at Deja, said his technical
people call hemp fabric “bulletproof.”
“Hemp fulfills our mission
of using sustainably harvested plant
material in our shoes,” he said. “It’s
hard to beat hemp for all of its
advantages.”
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Many people imagine hemp looks like burlap. In fact, the strength and coarseness of a fabric depends on how the fiber is spun and woven. Hemp, like flax and other fibers, can be woven in many grades, from canvas to fine linen. With proper processing, hemp can be made softer than cotton. It is also more absorbent, making it an excellent choice for towels, diapers, and baby clothing. Upholstery fabric, table linens, casual clothing, and high-quality linen wear are all potential markets for hemp.
Industrial textiles and apparel now account for 59 percent of the United States’ imports and 21 percent of the United States’ trade deficit. The machinery no longer exists to spin long fibers like flax and hemp, but hemp can be extruded into rayon or shortened, like cotton, for existing machinery. Retooling would enable more types of weaves that take advantage of the longer fiber length hemp offers, and create an economic opportunity that should not be underestimated. During World War II, the cost of retooling for hemp was paid in just five years with rentals and profits.1
Because of limited cultivation, hemp fabrics on the market today are somewhat scarce. That situation is rapidly improving. Owen Sercus, a professor of fabric finishing at New York’s Fashion Institute of Technology, has been working with the Hemp Industries Association to establish testing and certification standards for hemp in the United States. Through his workshops, hemp entrepreneurs have learned to demand greater authenticity, quality, and consistency from their sources. A “True Hemp” certification label has been developed to assure customers that what they are getting is in fact high-quality  Cannabis sativa L.

Hemp Paper
Hemp’s biggest contribution to the world’s economy and ecology could well be as part of a return to plant-based papers. Half of all trees cut down are used to make paper, and deforestation is a serious environmental crisis, weakening our ecosystems, topsoil, and watersheds, as well as increasing the greenhouse effect. Trees have been used for paper only since the mid-1800s. Before then, paper was made from cloth rags and annual crops like papyrus and hemp. In addition, an estimated 1.5 billion tons of agricultural waste is produced annually, and this is waste that could be turned into paper, especially with the addition of a long fiber like hemp. With paper prices soaring and shortages abounding, now is the time to look at what are currently called “alternative” sources of paper pulp.
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LIVING TREE PAPER COMPANY’S HEMP PAPER MILL.
Hemp-paper prices in the 1990s have been quite a bit higher than tree-pulp paper, but comparable to other annual fiber papers like cotton. The major difficulty is that only a handful of domestic mills can handle the fiber. With investment capital for development costs and cooperation with the nonwood paper industry, hemp-paper suppliers are working to bring the cost of their product down and the quality up.

Home-grown Housing and Industrial Products
The cannabis hemp stalk is a prolific and sustainable source of excellent building materials and manufactured goods. It is possible to build, for example, a car body or a house almost entirely out of hemp, and then use hemp-seed oil products to paint and seal the finished products and power the car.
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One of the promising hemp companies of the 1990s is Living Tree Paper Company in Eugene, Oregon, which markets Tradition BondTM, an American made tree-free hemp paper, the first hemp content paper to be milled (starting in early 1995) in the U.S. on a commercial basis. By using a blend of hemp, esparto-grass, agricultural by-products, and postconsumer waste, Living Tree offers a paper which does not use trees, relieves already overburdened landfills, and is significantly better for the environment than recycled paper, which usually contains less than 10 percent postconsumer waste.
EPA guidelines for labeling a product recycled call for using only 10 percent “reclaimed” precon-sumer waste such as mill broke, the scraps of paper that are trimmed off in the mill and reused anyway as standard operating procedure. Thus, a “recycled” paper may be made of 90 percent virgin-wood pulp. Postconsumer waste includes newspapers, magazines, cardboard, and so forth, which require de-inking before they can be repulped; this filthy process actually produces more pollution than does the manufacture of virgin paper. Wood pulp produces one-third paper and two-thirds waste. One hundred tons of paper made from virgin-wood fiber produces about five tons of sludge, some of which can be used as fertilizer. One hundred tons of paper made from postconsumer waste generates about forty tons of toxic sludge, which must be disposed of.
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The technology exists to switch to hemp composites or to add hemp to current processes without retooling. The challenge: to grow the fifteen hundred tons per day of raw material.
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The pioneering C&S Specialty Builders Supply in Harrisburg, Oregon, produces superlative composite fiberboard from hemp. The medium density fiber (MDF) composite boards are 250 percent stronger than wood MDF composite board, and 300 percent more elastic. The product was developed in conjunction with Washington State University’s wood-research center.
After a lengthy and detailed survey of the plant kingdom and extensive historical research about the uses of plants in civilization, C&S Specialty Builders Supply concluded that the absolute best alternative to wood in construction products is hemp. In fact, they believe hemp has the potential to be vastly superior to wood for everything from lumber to plywood to particle board. Additionally they think hemp cores have great potential to make glues for composite construction products.
“I think that if we don’t do it [grow hemp] there is a good chance that in ten years there will be no forests left on the temperate region of the Earth,” says company co-founder David Seber. “The overriding issue about the forests is not about trees, and it’s not even about wood, it’s about fiber, and how our culture uses fiber. . . . Not only do we have the solution to the forests, we have the only really viable concept of what sustainability is about. We’re saying you don’t take a two-hundred- to five-hundred-year-old plant—namely a tree—to make a house that lasts fifty years. You take a plant that takes one hundred days to grow to make a house that lasts fifty years. That gives you sustainability.” Seber’s partner, William Conde, adds, “The way to fix the forest is to use advanced composites from annual fibers like hemp. Anything you can make out of a tree you can make out of hemp. We can leave the forest alone and everyone can go back to work.”
[image: image]

In general, the longer the fiber used, the stronger the end product is in relation to its weight. A cannabis plant can top fifteen feet, with its bark fiber bundles running virtually this entire length. That gives hemp bast exceptional strength when combined with resin binders to manufacture high-density composite materials. The Ford Motor Company investigated the possibility of using hemp in cars in 1929, and sent officials to visit the successful hemp farm of Albert Fraleigh in Alberta, Canada, before cultivating a two hundred acre crop. In the December 1941 issue of  Popular Mechanics Henry Ford proudly displayed, after twelve years of research, the first automobile “grown from the soil” with a plastic body made from 70 percent hemp, wheat straw, and sisal with 30 percent hemp resin binder. The only steel in the car body was its welded tubular frame. The vehicle weighed a third less than its steel counterparts but demonstrated ten times the impact strength.
Medium density fiber (MDF) is a cellulosic composite comparable in strength to the wood of trees. It is used for building, cabinetry, furniture, and other carpentry and woodworking applications. Prototype hemp MDF boards surpassed their tree-based counterparts. One Dutch company grows its own hemp and is beginning to produce composite boards for housing as well as items like salad bowls and wall clocks.
Isochanvre, a French company, has already built about 250 hemp houses. It uses a patented, nontoxic method to process stalk into insulation materials and a lightweight substitute for concrete. Pulp used for its insulation is treated with a fire retardant and used either loose or still in the bag to fill and insulate spaces within walls and ceilings. The building material uses hemp chips coated with a mineral binder that is mixed with water and lime and can be cast in molds or applied with a trough. The organic material calcifies and hardens into a stable mass that is insulative of both sound and temperature. The fossilized hemp stalk retains some flexibility and when dry only weighs one-seventh as much as conventional concrete. One hectare of hemp produces about sixty cubic meters of Isochanvre—enough to build and insulate a 135-squaremeter (1300-square-foot) house. Construction material now costs $215.50 per cubic meter and insulation $263.48. That’s about $14,000 for the house. The company could bring down the cost of the product by growing or contracting their own hemp, but the federal monopoly on hemp farming prevents it.
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THE ORIGINAL PAPER SOURCE RETURNS. PHOTOGRAPH 
BY BILL BRIDGES.
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AN ISOCHANVRE HOUSE IN 
FRANCE. PHOTOGRAPH COURTESY OF HEMPWORLD.
Farther north, in Germany, where no hemp farming is allowed, imported stalks are carbon-treated, packed into place, and used for loose underfloors. The bituminized material is slightly sticky and compresses to fit the contours of the lower surface. It creates an insulated and level surface for finishing the floor.
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HEMP-SEED OIL PERFUME. COURTESY 
OF DUPETIT NATURAL.
The full potential to combine hemp stalks with extrusion technology to make plastics remains largely unexplored. Greenhouse, a company based in Frankfurt, Germany, takes the finer particles of hemp pulp to make a rigid plastic-like compound that is biodegradable. The material breaks back down into hemicellulose through exposure to water. The company plans to add a good sealant and manufacture cannabis skateboards. One viable source for such a sealant is the hemp-seed oil, which can be polymerized or made into polyurethane for a wide variety of finishes. Field-operating units are also capable of using the oil for plasticized products from foam rubber to polyconcrete—twice as strong as conventional concrete but slightly flexible. Plastic plumbing is another possibility. Can hemp fiber optics be far behind?
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The Marihuana Tax Act
The 1937 Marihuana Tax Act was poses. While theoretically a means the death blow to legal hemp of generating revenue, the bill was farming in America. Rebuffed in its in reality designed to crush the attempts to get hemp classified as hemp industry—imagine a $1.00 a narcotic, the Federal Bureau of per ounce tax on corn or cotton Narcotics resorted to an indirect during the Great Depression. The assault on the plant. It pushed bill put many companies out of through congress a bill taxing hemp business and shifted the status of at the rate of $1.00 per ounce for hemp from a legal domestic crop industrial and medical purposes and to an illegal imported one. $100.00 per ounce for other purposes.
While theoretically a means
of generating revenue, the bill was
in reality designed to crush the
hemp industry—imagine a $1.00
per ounce tax on corn or cotton
during the Great Depression. The
bill put many companies out of
business and shifted the status of
hemp from a legal domestic crop
to an illegal imported one.
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Seed-Oil Products
Yet another usable and potentially profitable component of the hemp plant is its seed. Before the Marihuana Tax Act of 1937, hemp-seed oil was used as a lamp oil, in paints as a drying oil, and as a varnish for wood. Printing inks were another use. At least one publisher has printed with a hemp-soy ink on hemp paper. The oil makes an excellent emollient for skin and hair, opening up the personal-care products industry to hemp-seed massage oil, salves, lip balms, body creme, shampoo, and creme rinse.
Health experts have been speaking for decades about the need for unsaturated fats in our diets, namely the fatty acids called linoleic (LA, or omega 6), and linolenic (LNA, or omega 3). Hemp seeds are treasure troves of these nutrients. They contain at least 30 percent oil, mostly LA and LNA in the optimum three-to-one ratio. Flax oil, a comparable product, is a $6 million industry. Currently hemp-seed oil is two to three times more expensive than flax oil, but has more applications because of its superior taste, such as hemp cheese and “hempeh” burgers. Some analysts believe that, if hemp were cultivated in the United States, hemp-seed oil would be as inexpensive as corn oil.
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ALL-NATURAL HEMP-SEED OIL SOAP. COURTESY 
OF ARTHA.
The biggest stumbling block to marketing hemp-seed products is the government requirement to sterilize the seeds. This lessens their freshness and nutritional content. Furthermore, all imported nuts and seeds must be fumigated with methyl bromide, which is not popular with environmentally conscious health-food consumers. No traces have been found to date on imported seed because the chemical is extremely volatile, but at best it is an ozone-depleter. Some companies have begun pressing oil from unsterilized seed in Chile, but the cost of refrigerated transportation is just as high as the cost to domestically press the oil.
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NUTRITIOUS HEMP-SEED OIL. COURTESY 
OF OHIO HEMPERY.

Hemp’s Future
The products on the market today are but a small demonstration of the potential of hemp’s usefulness for paper, fiber, food, fuel, and countless other products. Hemp is recommended for reclaiming deforested, marginal, and heavymetal–contaminated lands, and the coming century will doubtless see a huge need for this kind of reclamation. Since hemp was suppressed just at the time when machinery would have taken hemp into the industrial age, there has never been the opportunity to take advantage of hemp as a natural resource in modern times.
Although the grassroots entrepreneurs who started the hemp revival recognize the need for involvement from larger companies to achieve the ultimate goal of domestic cultivation, they express hope that the “little guys” whose profits fund activist and education activities won’t be swallowed up by corporate interests. They envision hemp as part of a move toward a more sustainable, decentralized, farm-based economy that excludes the kind of dehumanizing and wasteful monopolization of industries past. Of course, these goals cannot be achieved without establishing localized cultivation.
Some within the industry have been critical of the “fad” hemp products that are on the market. They worry that the focus on hemp fashions instead of on more urgently needed commodities like paper and building products creates a risk that the industry will simply be a flash in the pan. Others have been critical of some members of the U.S. hemp industry for mixing hemp with the marijuana-legalization issue. Many of the products on the market feature a “hemp” leaf that most people associate with marijuana. The controversy surrounding the plant has actually worked to the hemp industry’s advantage in generating publicity about its products. Network TV may not carry stories about flax or cotton, but hemp is a hot news item. Still, the contention rises that con-tinuing to link the issues slows progress toward restoring industrial hemp.
Most hemp activists’ overwhelming interest is in ecological issues, and they’re tired of being accused of advancing hemp simply so they can “get stoned.” With the United States in such urgent need of drug-law reform, however, it is difficult not to speak out about the injustice of marijuana laws, particularly in light of the mounting evidence for industrial-conspiracy theories along with information about marijuana’s role in medicine and spirituality. More urgent, perhaps, is the economic argument. With prisons becoming the nation’s number-one growth industry, the resources to develop clean, green technologies likely won’t be found until the end of the War on Drugs. Furthermore, it is the drug-enforcement bureaucracy that is, time after time, mixing the issues. Although marijuana and hemp are one and the same species, they are quite different in character when bred for industrial versus medical or social consumption. With a better understanding of mankind’s relationship with plant hallucinogens will come the tolerant and reasoned atmosphere under which a hemp industry will flourish.
While the European Economic Community, Canada, China, and the former Soviet Union develop hemp-seed lines and new technologies and markets, U.S. policy- makers continue to feed the political pork barrel of “zero tolerance.” Nevertheless, the coalition for industrial hemp is getting stronger every day, encompassing farmers, financiers, and multinational industrialists, as well as enthusiastic young entrepreneurs. The U.S. Department of Agriculture developed hybrid seed lines in the early 1900s that, by their reports, produce greater yields than hemp grown anywhere else. It is only a matter of time before the U.S. also will take advantage of hemp, once described by the framers of the U.S. Constitution, Gouverneur Morris and Thomas Jefferson, as being “of first necessity . . . to the wealth and protection of the country.”
Ellen Komp and Chris Conrad


1
THE ENVIRONMENT AND HEMP HUSBANDRY
Say you are the United States government. You are presiding over a runaway technological freight train heading for the brink of environmental collapse. More and more of your scientists are sounding the alarm: heavy reliance on fossil fuels is causing soaring pollution levels and increasingly acidic rain. Your forests are disappearing at an alarming rate to serve the housing and paper industries, leaving behind vast tracts of eroding soil. Farmlands that have not eroded are so overused and contaminated with pesticides and insecticides from cotton and other crops that farmers must add as much as forty times the fertilizer they did a century ago to get the same yield. And the runoff from this soil is contributing to the degradation of your water supply.
You’re in trouble, United States.
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A HEMP PLANT IS BORN. PHOTOGRAPHS BY 
RICHARDSON, WOODS, AND BOGART.
What you need is a new industry, one that can fill the needs now met by fossil fuels and virgin timber; one that can be worked sustainably without polluting soil, air, or water; one that is self-sufficient and local, neither exploiting nor dependent on foreign countries. This industry would need to employ those citizens previously employed by the petrochemical, timber, and cotton industries.
Say a plant is identified that miraculously fits this bill—and even cleans contaminated soil. Would you quickly put programs into place to encourage the cultivation of the plant and its attendant industry?
That’s not what the U.S. government did. Instead, they made the plant illegal.
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(1) TOP OF MALE PLANT, IN FLOWER; (2)
TOP OF FEMALE PLANT, IN FRUIT; (3) SEEDLING; 
(4) LEAFLET FROM LARGE, 11-PARTED LEAF; 
(5) PORTION OF A STAMINATE INFLORESCENCE, WITH BUDS AND MATURE 
MALE FLOWER; (6) FEMALE FLOWERS, WITH STIGMAS PROTRUDING 
FROM HAIRY BRACT; (7) FRUIT ENCLOSED IN PERSISTENT HAIRY 
BRACT; (8) FRUIT, LATERAL VIEW; (9) FRUIT, END VIEW; (10) 
GLANDULAR HAIR WITH MULTI-CELLULAR 
STALK; (11) GLANDULAR HAIR WITH SHORT, ONE-CELLED 
INVISIBLE STALK; (12) NON-GLANDULAR HAIR CONTAINING A 
CYSTOLITH. ILLUSTRATION BY E. W. SMITH.
The plant in the above situation, of course, is hemp. Cannabis sativa. And the situation does not apply to the United States alone. Every industrialized nation faces environmental degradation and has potential salvation at hand in the form of this plant. All hemp is illegal in the United States, even hemp bred to not produce significant amounts of THC, the psychoactive chemical in hemp. In the words of environmental activist Andy Kerr, “Your lungs will fail before your brain attains any high from smoking industrial hemp.”1 Why the U.S. fails to distinguish between industrial hemp and psychoactive marijuana, when so many other countries are already growing hemp, is a provocative question. But if one subscribes to the “trickle up” theory of governmental enlightenment—that not until nearly everyone in the country understands an issue will government begin to catch on—then it becomes clear that the first step must be dissemination of information. What’s so wonderful about hemp? Glad you asked.
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HEMP FIBER, AS SEEN THROUGH AN ELECTRON MICROSCOPE. 
COURTESY OF INSTITUT FÜR ANGEWANDTE 
FORSCHUNG.
Hemp: A Renewable Resource
Although eternal growth is one of the central concepts of the United States and our economy, our land is finite. Like trust fund babies, we inherited a vast “savings deposit” of natural resources built up over millenia. This savings deposit only produces so much a year; if we withdraw too much of the resources without putting anything back in, we begin chipping away at the capital. If this continues, one day we’ll find the planet has gone bankrupt.
In the past, farmers were careful with their land. They lived on it, and often it had been in their family for ages, so they were sure to sustain it for future generations by nourishing the soil and not depleting it. This sustainable agriculture largely ended with the modernization of farms and industry. Once we no longer lived on the farms or in the forests we lost the incentive to preserve them, and a once-in-a-billion-years spending spree on natural resources began which continues to this day. Our capital dwindles daily, and the need for sustainable agriculture grows.
Sustainable, ecological agriculture requires a revival of traditional multiple-crop cultivation using modern equipment and methods of harvesting and processing. Hemp, grown for fiber, is arguably the best choice for this purpose. Because hemp is easily biodegradable, its disposal presents no problems of waste management. The plant requires relatively little fertilizer in comparison with other fiber crops, and, having few natural predators, it needs little or no treatment with pesticides.
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Almost every part of the hemp plant can be used by industry: the grain-like seed, strong fiber, and woody inner core known as the hurd. Hemp is a low-maintenance crop that can be grown in most climates, it does not deplete the soil of nutrients, and its deep root system can help to prevent erosion. It yields four times more fiber per acre than trees do, and it absorbs heavy-metal contaminants from soil, gradually purifying the earth. Since hemp plants grow 6 to 16 feet tall in 110 days, hemp is its own mulch; it shades out weeds and reduces the use of costly herbicides. Hemp yields three to eight tons of dry stalk per acre, depending on climate and variety. After hemp is harvested, the field is left virtually weed-free for the next crop. This last fact alone will save farmers thousands of dollars while improving water quality. Sustainable or organic growers can fertilize their hemp crops with biofertilizers such as compost, manures, and biosolids, and by planting nitrogen-fixing crops such as peas, beans, or clovers in rotation with hemp. Hemp tops and leaves, when returned to the field, add fertility to the soil.
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PESTICIDES AND HERBICIDES HAVE REACHED CRITICAL 
LEVELS OF CONTAMINATION IN MANY PARTS OF THE WORLD.
Hemp benefits the environment and the rural economy while providing a sustainable alternative source of fiber for paper, textiles, and other purposes.
ROTTEN COTTON
Much of the groundwater tested in agricultural regions around the world has been contaminated by runoff from pesticides, herbicides, and fertilizers. Already 15,000 lakes in the United States are so contaminated that  nothing can live in them. The potential health hazards from pesticides do not apply to wildlife alone. Tom Mount, in his book  World Medicine, says that “farmers in the corn belt have the highest incidence of leukemia, prostate, and pancreatic cancer deaths,” attributable to the “introduction of chlorinated hydrocarbon pesticides in 1945.” Farmers trusted the chemical companies’ claims that the pesticides were harmless to humans, and perhaps they felt they had no choice but to use these chemicals given the realities of supporting their farms and families.
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CLEARCUTTING, A PRACTICE THAT RUINS LAND AND 
WILDLIFE HABITAT FOR CENTURIES.
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Much of the fiber for textiles currently
comes from cotton. So what?
Here’s what:
	The Wall Street Journal has reported
that many Asian cotton farmers
use up to seven times the directed
amount of pesticides for their
crops.
	In the United States, about half the
pesticides used today are sprayed
on cotton plants.
	In 1993, two hundred and fifty
thousand tons of pesticides were
used to grow cotton worldwide.
These pesticides wash into streams
and rivers, destroying ecosystems
and poisoning human water supplies.
	The June 1994 issue of National
Geographic states that “in California
alone some 6000 tons of
pesticides and defoliants are used
on cotton in a single year.”
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The pesticide king is cotton. Cotton is adapted to a wide range of uses, and it spins easily, but the environmental costs of cotton cultivation are incalculable. Cotton is grown on 3 percent of the earth’s best arable land and uses a whopping 26 percent of the world’s pesticides. It is a demanding crop that requires heavy irrigation and consumes more than 7 percent of the fertilizer used annually. It exhausts the soil, but is widely grown by developing countries desperate for a cash crop to repay international debts. Meanwhile, food crops are neglected, people go hungry, and the country’s natural resources are destroyed. The large-scale monoculture of cotton around the Aral Sea in Russia has caused the sea to shrink as water is diverted from its tributary rivers, and the regional climate has changed accordingly. Many species of life have become extinct in that area, and the human population suffers from malnutrition and abnormally high levels of birth defects. Other areas in Africa, India, and the Americas suffer the same fate.2
With few insect enemies and little competition from weeds, hemp is a much better candidate than cotton to produce a high-quality, sustainable, and organically grown fiber.
TREE-FREE ALTERNATIVE
Deforestation is perhaps the most severe threat to the long-term health of the planet. 27,000 species of life go extinct every year, due largely to the 296 million acres (120 million hectares) of forest we have destroyed in the past twenty years. Already in North America we have lost 97 percent of the mature forest that greeted European settlers in the seventeenth century.3 In addition to being primary habitat for the majority of life forms, forests are also vital to conserving the soil and to maintaining our air by removing carbon dioxide and returning oxygen. As our forests disappear, the delicate web of life frays closer to the breaking point.
Our demand for the products we now derive from wood—primarily paper, building supplies, and fuel—is increasing. America uses as much wood, by weight, as it uses metals, plastics, and cement combined. About 40 percent of the trees we destroy are used to make paper products such as wrapping and tissue paper. Some paper companies plant fast-growing eucalyptus trees after clearing the land and call that reforestation. The fallen eucalyptus leaves poison the soil so that nothing can grow there for many years after the trees are harvested. The replanting practices of logging companies are a poor substitute for natural forest because biodiversity is destroyed. Wildlife populations are much lower in tree plantations than in true forests. It is imperative that we move to a sustainable fiber to take wood’s place.
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BOARDS AND CONTAINERS FROM HEMP HURDS. PHOTOGRAPH 
COURTESY OF INSTITUT FÜR ANGEWANDTE 
FORSCHUNG.
THE HOUSE THAT HEMP BUILT
As any afficionado of antique furniture or old houses will tell you, they don’t make wood the way they used to. This is simply a function of time: the three-hundred-year-old trees we took from the original forests were strong through competition; they could only grow incrementally as they competed for light and water, and their wood was dense because of that. Compared to old-growth trees, a twelve-year-old spruce in a tree farm is nothing but a glorified weed; it has freedom to grow tall very quickly, and its wood is weak.
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Hurds
The broken pieces of the woody core of hemp are called “hurds.” They are a 
valuable commodity with many uses, including paper pulp, fiberboard, Isochanvre, 
planting substrate, nonwoven uses, biofilters, and animal bedding. Hurds are 50 
percent more absorbent than wood chips, and they rapidly degrade in a compost 
heap. Hurds can be used for pulp paper, as feedstock for chemical products such 
as cellophane and rayon, and in many industrial materials.
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PHOTOGRAPH BY MARI KANE.

With timber becoming scarcer and prices skyrocketing, some in the industry now believe that wood will become a rare commodity that should be used only where it can be directly seen or touched, and an alternative product must be developed. To this end, the composite-board industry has become one of the fastest-growing segments of the wood-products industry. Composite boards are processed fiber held together with resins. When made from trees the boards are weak, since the individual fibers of trees are at best three-quarters of an inch long, so the boards can only replace lumber where strength is not required. Hemp fibers, on the other hand, run virtually the entire length of the plant—up to fifteen feet—and have expanded the horizons of the composite-board industry.
The major components of the hemp stalk are the long primary bast fiber, the shorter secondary fiber (tow), cellulose, hemicellulose, and lignin. Each of these has a particular place in the cycle of production. The outer fiber contains 60 to 78 percent cellulose, while the inner pulp, or hurd, is 36 to 41 percent cellulose and 31 to 37 percent hemicellulose. Fiber, primarily from the outer bast, gives the composite hemp board strength and form. Cellulose, from the hurds, makes up the bulk. Lignin is an organic glue that can be extracted and used as a resin binder, replacing coventional binders that use formaldehyde.
Benefits of using hemp-based composites instead of trees include better resistance to fire, fungus, rodents, termites and other pests, in addition to the preservation of forests, stimulation of regional economies, and agricultural sustainability. Also, properly retted and stacked hemp can be stored for several years on end without significant deterioration, so the producer can take full advantage of changing markets.
To achieve a profitable economy of scale, a composite or fiberboard mill processes 1500 tons of raw material per day and operates 250 days a year. Its output is 375,000 tons of board per year. At six tons of dried stalk per acre that requires the seasonal output of 62,500 acres of hemp. (At $70 per ton, that pays the farmer $420 per acre.)
HEMP PAPER
Ever since hemp paper was invented by the Chinese about two thousand years ago, hemp has continued to be used for that purpose, and hemp textiles have been an essential source for rag paper. In a macabre instance, after World War II, the British paper manufacturer Robert Fletcher and Sons bought all the available Nazi concentration camp uniforms, which were made of hemp. Since then, the company has imported fiber from France because it is nearly impossible to obtain textiles that do not contain synthetic fibers, which ruin the paper-making machinery.
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WORLD PAPER COMSUMPTION, 1913–91,
AND RECYCLED PAPER CONSUMPTION, 1983–91. CHART 
COURTESY OF THE WORLDWATCH INSTITUTE.
At present, only two dozen paper mills, mostly in China and India, with two in Europe, use hemp as a fiber source. The estimated volume of world production is about 120,000 tons of hemp-fiber pulp per year. By comparison, a typical single wood pulp mill produces at least 250,000 tons of pulp per year. Most hemp-fiber pulp is used for cigarette papers, filter papers, tea bags, art papers, and paper money.
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WORLD WOOD CONSUMPTION, 1950–91. CHART 
COURTESY OF THE WORLDWATCH INSTITUTE.
Although the fiber content of cannabis is equal to or higher than most other competitive non-wood sources of paper pulp (such as sugarcane bagasse, retted flax, jute, bamboo, and cereal straws4), the qualities of hemp fiber are different from other pulp materials, and so require special beating and refining processing and equipment.
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Cancer Valley, U.S.A.
Probably the greatest damage from paper mills is in their use of chlorine bleach to treat the lignin in wood. All fiber contains lignin, the natural glue that cements plant cell walls together. It is essential to remove the lignin content from cellulose to produce soft, white paper; if there is too much residual lignin, the fiber is brown and hard to handle. Delignification is done with chlorine, a compound that is extremely volatile and easily combines with hydrocarbons to produce organo-chlorides, a toxic family of substances such as DDT and chlordane. Organochlorides do not easily break down, and so move from our waters up through the food chain, accumulating in ever greater numbers in our own bodies. Recent evidence has shown that organochlorides likely cause irretrievable genetic damage to our immune and hormonal systems.5 Dioxin, the chemical present in Agent Orange, is a by-product formed when pulp is treated with chlorine bleach. It is produced continuously by paper mills across the country. Communities near mills are reporting shockingly high levels of diseases, including cancer, nervous disorders, and liver damage. One area in Maine known to the locals as “Cancer Valley” has reported terrible rates of emphysema, asthma, lymphoma, lung cancer, leukemia, and aplastic anemia.6
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Announced in March 1994 in Frankfurt, Germany was the development of a closed-cycle ammonia-sulfite-alcohol (ASA) pulping process, which makes possible the production of hemp pulp without pollution. (Previously, as many as four chlorinations were necessary to delignify hemp cellulose.) The alcohol, water, and by-products from the process can be recovered for recycling or other applications. The selectivity and “soft” conditions of ASA-pulping enable bast fiber pulping to be separated into low-lignin long fibers and high-lignin short fibers. The ASA-pulping process makes possible the manufacture of hemp-hurd pulp equal in quality, 15 percent brighter, and much superior in yield to wood pulp. Another hemp-pulping technology developed in The Netherlands combines shear forces and small amounts of alkali and catalyst to remove more than 75 percent of the lignin from hemp fibers. (Conventional chemical methods remove only about 50 percent of the lignin.) Chemical-mechanical pulping makes possible the manufacture of hemp paper at a much lower cost than from wood.7 Hydrogen peroxide is another possible substitute for chlorine in the bleaching process.
Hemp is not the only non-tree source of fiber, but it is the best. While flax grows well in temperate climates (and has a cellulose content similar to that of hemp), the yield per acre is only about five hundred pounds, less than half that of hemp, and flax requires careful preparation of the soil. The Asian perennial ramie yields about 600 pounds per acre on well-drained land, but dry hot spells or cold snaps will kill the crop.
Jute produces a yield comparable with hemp, but it requires a warm humid climate, rich loam soil, and lots of rain during the growing season. Jute also exhausts the soil. Jute contains less cellulose than hemp, and is not well suited for papermaking because it does not bleach easily, and the bleached fibers disintegrate faster. Jute is cheap and plentiful and easy to spin, but it is the weakest and least durable of the major textile fibers.
After decades of research, the U.S. Department of Agriculture found the African hibiscus kenaf to be a superior fiber for paper-making. The yield of kenaf is low in cool climates, however; it can be cultivated in bulk only in countries where it is warm most of the year, and in the southern U.S. states of New Mexico, Texas, California, and Louisiana. More than any other competitive fiber plant, hemp grows well in many climates, including most of the United States, and requires the least input of fertilizer, insecticides, herbicides, and attention. This makes it ideal for both the small family farm and the huge agro-business.8

Hemp As an Energy Resource
The application of industrial hemp with the greatest economic and social potential is also the use that has generated the most debate: its role in the multi-trillion-dollar energy industry.
While there is no question that hemp has been used as an energy source for centuries, current discussions center on its potential as an energy crop. To understand this situation, we must first consider the technical issues of using hemp as an energy resource, then take a closer look at its applications and economic scope.
Virtually any plant or organic matter (biomass) can be converted to fuel. Fuels derived from vegetable matter are known as biofuels. A University of Hawaii study reported in 1990 that bio-mass gasification could provide up to 90 percent of that state’s energy needs.9 Biofuels have several critical advantages over fossil fuels:10
	Plants contain almost no sulfur or a number of the other contaminants which are common-ly found in petroleum and cause air pollution when burned as fuel. Sulfur is a major component in acid rain. 
 
	Local agricultural crops can be converted into fuel. This makes energy more accessible, creates community jobs, and helps stimulate regional economic independence and autonomy. 
 
	Plants use a chemical process known as photosynthesis to convert water and carbon dioxide (CO2) into carbohydrates and oxygen. Since CO2 
 is produced by burning fuel, biomass production essentially recycles this gas, the primary cause of global warming, back into a fuel source and thereby cleans the atmosphere. 
 
	Harvesting plants does not require mining, strip-mining, or drilling and will not cause oil spills, so biomass production is better for the environment. 
 
	Annual farm crops are sustainable fuel sources; they are renewed or replenished by a new crop each year, rather than being steadily drained or depleted, as are fossil fuels. 
 
	It is possible to use agricultural, industrial, and municipal waste products as a raw material for fuel, thus reducing the solid waste that would otherwise present a disposal problem.

On the negative side of biofuels:
	Annual crops are harvested seasonally rather than year-round.
	Biomass is relatively bulky, which requires compaction and adds to storage and shipping costs. 
 
	Considerable capital would need to be invested in the development of pyrolysis and incineration facilities. 
 
	Plants require additional processing to be concentrated to the condition of fossil fuels. 
 

All in all, the benefits of biofuel greatly outweigh its disadvantages. And once the feed stock has been converted into fuel, it fits right into the entire currently existing infrastructure of distribution and use: tankers, freight cars, pipelines, storage facilities, and so on. As time goes by, more and more of the energy industry is realizing that biomass is not just an option—it is the future.
Biomass can be processed into a wide variety of liquid, solid, and gaseous fuels, which in turn can be used to produce electricity. One aspect that makes biomass particularly attractive is that the necessary technology already exists. The existing infrastructure can process, store, and transport biofuels with relatively little adaptation or modification.
Reliance on biofuels actually produces a significant economic gain from an ecological point of view, because the exploration, drilling, extraction, processing, and transportation of fossil fuels have all been eliminated and the end product is a cleaner-burning fuel. The main reason that fossil fuels seem to have a price advantage is that the cost of repairing the environmental damage is ignored. Why? Because the petrochemical energy producers know that it is cost-prohibitive to clean up after themselves, and their government allies simply let them off the hook. Similarly, the cost of military defense of oil fields is left out of the equation. At the same time, these companies get large tax breaks in the form of oil-depletion allowances on private holdings and subsidized access to publicly owned energy reserves. In short, the real costs are passed on to taxpayers without their knowledge or consent.
As the availability and quality of fossil fuels continues to deteriorate over the coming years, the price of energy will rise. As taxpayers learn more about the corporate welfare being doled out to multinational energy companies, they will demand that the government reduce or eliminate these handouts. The combined effect of these changes will be a more level field of competition, with greater economic and environmental incentives to switch over to biofuels. And that does not even take into consideration the health-care savings afforded by living in a cleaner environment.
Research into the potential for using enzymes to extract hydrogen from plant carbohydrates promises a very clean fuel (when hydrogen burns, its only by-product is H2O—water!), but the process is expensive, and the technical infrastructure to use hydrogen effectively is not yet ready for mass production. Until that hurdle is cleared, the most practical approach seems to be to convert hemp and other biomass into conventional fuels.
In 1992, after studies at a pilot plant originally engineered for converting coal into gas, General Electric reported that biomass is a feasible fuel source. Researchers found that woody biomass had about half the heat value of an equal weight of coal and one-sixth that of natural gas, but they speculated that the real cost of electricity generated from biofuels would be lower due to savings in pollution-control systems. GE analyst Gene Kimura expressed concern that, due to concerns over global deforestation, biofuels would be politically viable only in conjunction with “some sort of forest management.”
Why not leave the forests out of the equation and use an annual farm crop as a biofuel source? In that case, the best option is hemp. There are two major sources of biofuel to be derived from hemp: the seed oil and the stalk. We will consider each of these in turn.
HEMP SEED AS AN ENERGY SOURCE
Vegetable oils are superior to petroleum on several counts, and hemp seed produces one of nature’s finest oils. It is also easily converted into diesel fuel. Since the oil is not intended for human consumption, rancid oil can be used. Chemical extraction processes can increase the overall oil yield to 40 percent of the seed volume. This fuel oil has traditionally been thinned and used in lamps, as well as for cooking and heating.
An average hemp seed harvest is twenty to thirty bushels per acre, each bushel weighing forty-four pounds. This leaves us with a range of 880 to 1320 pounds per acre, for an average of 1100 pounds per acre. (These figures are conservative. A study of feral hemp in Illinois arrived at a much higher seed yield estimate of four tons per acre, roughly eight times greater than the figures described here.11)
If 35 percent of this weight is oil, the output is 385 pounds. Hemp-seed oil weighs about 8 pounds per gallon. This means a typical acre should yield about 48 gallons of seed oil (compared to 60 from safflower or sunflower), plus 715 pounds of seed cake, plus several tons of stalk. (An acre of seed hemp will produce less stalk weight and a lower quality fiber than will a fiber crop. Depending on the demand and the quality of the product, the seed cake and stalk can also be marketed as separate products or converted into fuel as described below.)
Hemp-seed oil has burning qualities and viscosity ratings similar to number-two heating oil. It is substantially thicker than processed liquid fuel and benefits from the addition of a small amount of methanol. This produces a premium oxygenated liquid fuel with a similar boiling range and viscosity to petroleum diesel fuel. Without this modification, hemp oil, like any vegetable oil, would cause excessive injector deposits. Once processed, however, this hybridized fuel source produces full engine power with reduced carbon monoxide and 75 percent less soot and particulates.
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COURTESY OF JOHN ROULAC.
The critical issue here is not whether or not it is possible to produce energy this way, but whether other uses for the crop might be more profitable. For now at least the nutritional, lubricant, and fabrication value of the seed and its oil are more lucrative than the production of 50 gallons of fuel per acre. If, however, such fuel were to be used by farmers to run equipment, that self-sufficiency would reduce the overall cost of production and increase farm profitability.
HEMP STALK AS AN ENERGY SOURCE
On a yield-per-acre basis, including the hemp stalks as fuel is much more productive than limiting such development to the seed oil. Hemp roots and leafy matter enrich, aerate, and loosen the soil when left to preserve its vitality. Hemp’s woody stalk can be removed and baled or bundled and burned directly for heat and to power boilers that generate electricity. The cellulose and hemicellulose in the core can be enzymatically or bacteriologically broken down into starches that can, in turn, be fermented into alcohol fuels or further digested into methanol, ethanol, or methane gas. Pioneered by the ancient Egyptians, pyrolysis can produce charcoal, noncondensable gases, acetic acid, acetone, methanol, and condensable organic liquids known as pyrolytic fuel oil. The technology can work with everything from fifty-five gallon drums to large processing plants.
With yields of five to ten tons of dried stalk per acre, energy farming could be a profitable en terprise.12 Using the conservative, five-ton figure, we can extrapolate: Converting five tons of stalk will produce five hundred gallons of methanol per acre. At a whole sale rate of sixty cents per gallon, this comes to three hundred dollars gross per acre, slightly more than commonly grown crops like wheat or corn. On the other hand, buying those same five hundred gallons of fuel would cost the farmer about six hundred dollars. It therefore essentially doubles the value of the crop for the grower to use that fuel to off set the expenses of farming rather than to sell it at wholesale and then buy fuel on the retail market.
This seems to suggest cooperative development of small to mid-sized regional biomass conversion units, to which the growers bring raw or partially processed hemp for conversion in exchange for a steady supply of fuel. This could be done in conjunction with a de cortication or other such facility so that the hemp crop is sorted, processed, and shipped out as value-added materials to the appropriate end user. That would afford farmers their highest profit potential, provide manufacturers with ready-to-use materials, and lower transportation costs by eliminating initial bulk and later disposal costs of unwanted by-products.
One analysis predicts higher energy returns if producer gas is made through thermal gasification of the stalks.13 Other options are hydrolization, diffraction, or various distillation processes.

Hemp As an Energy Crop
For hemp to provide all of the energy required by a country like the United States (or even a large percentage of it) would require millions of acres dedicated to hemp production. While some researchers consider the necessary scale of production unfeasible,14 others contend that meeting U.S. demands for oil and gas would require intensive cultivation of only about 6 percent of the land area of the forty-eight contiguous states, or just over 116 million acres.15 That land mass currently includes 422.2 million acres of cropland, 129 million acres of pasture, and 401.7 million acres of rangeland (this discounts all federal lands, urban development, and 393.9 million acres of rural forest). That means that just about 21 percent of these combined lands would have to be energy farms to supply the liquid fuel need for any given year.
This will be mitigated to some extent by the energy conversion of agricultural by-products (for example, manure, wheat straw, or whey from cheese) and urban solid waste (two tons of packaging waste produce about a ton of heating oil, but garbage also has additional contaminants to be removed). The Institute for Local Self-Reliance estimates 347.5 million tons of recoverable biomaterial waste is generated per year in the United States, the output equivalent of about 70 million acres of hemp.16
If about half of that could be recovered, it still leaves about 81 million acres of raw biomass to be grown each year, roughly 20 percent of available cropland. About 15 percent of cropland is now kept out of production, in part as fallow land to maintain soil viability and in part to keep the food supply down and keep prices up at a profitable level for the farmer. Hemp can be grown to rebuild soil or to eliminate weeds and soil pathogens, however, and since it would be used as fuel, it would not compete directly with other crops. Therefore, if two-thirds of that fallow land were used for energy farming, that would give America energy independence based on only 10 percent of current cropland being used for biofuels, or 42 million acres. This amount could also be divided between cropland and pasture so as to leave more land available for food production. This does not take into account use of undeveloped urban areas in vacant lots and industrial areas, which could also be used.
The bottom line is that it can be done, given the political will and economic investment, but it won’t happen overnight. Growing hemp as an energy crop is a viable, long-term fuel alternative for the United States, which consumes about 60 percent of the planet’s annual energy production. Hemp biofuels are even more practical for geographic areas that are less energy-intensive than North America.
From a global perspective, it has been argued that hemp is the superlative biomass crop (better than corn or trees, for instance) when sustainable ecological criteria are applied. Such criteria would require the following:
	Eliminate all chemical pesticides, herbicides, fertilizers, 
and other toxins.
	Limit cultivation to natural, 
organic processes.
	Include marginal land areas as well as prime farm land.
	Include rotational crops to maintain soil fertility and control pathogens.
	Factor in the water intake to crop output.
	Include all energy costs of cultivation and conversion.
	Eliminate all subsidies and environmental waivers.
	Include all costs of environmental repairs related to the production of the energy (such as air pollution, soil depletion, and chemical runoff).17


Energy As a Hemp By-product
The last time hemp was grown on a large scale in the United States, during World War II, on-site combustion of just 20 percent of waste materials was sufficient to power hemp-processing mills, with half of the energy produced being excess which was sold back to the power companies by the War Hemp Industries Corporation.18 Theoretically, the remaining 80 percent could also be converted into energy and sold.
One deterrent to using hemp as a biofuel is that it is so valuable for its other uses. In the course of processing hemp into fiber or cellulosic pulp, however, a significant amount of waste is produced that has value as an energy-feed stock. If a manufacturer has an integrated system that utilizes all parts of the plant, this approach becomes a moot point because there is no waste.

Hemp’s Practical Fuel Potential
All things considered, it appears that hemp does have good potential as a biofuel resource. In most cases, the value of the crop’s fiber and seed will be greater than the value of energy it would produce. But waste produced at any point in the chain of production can be converted into fuel and utilized to offset the cost of buying energy.
By using hemp as a fuel source, energy companies may achieve significant savings in the installation and operation of pollution-control equipment. Companies already operating with other fuels could use hemp or hemp waste as a seasonal supplement to reduce overall operating costs and extend the available supply of other fuel sources.
Hemp biomass would be especially important to Third World nations and people living in areas where other energy sources are scarce, or in communities that are so poor that the cost of fuel limits the ability to develop the local economy.
Neither hemp nor any other energy source is likely to become the only such resource used on a global level. The human family will continue to rely on a variety of fuel sources, including conservation and cogeneration to meet its energy needs. Hemp’s ultimate role in the overall scheme of things will be determined by a wide range of regional and geopolitical factors, many of which are only now beginning to emerge. It would be shortsighted for society and industry to neglect the crop’s energy potential.

Modern Hemp Husbandry
Early in the twentieth century, the U.S. Department of Agriculture encouraged domestic hemp production and in 1913 published its classic report “Hemp” by botanist Lyster H. Dewey.19 Although the American hemp industry was virtually destroyed by the Marihuana Tax Act of 1937, farmers in China, India, Russia, Romania, Hungary, and France have continued to grow hemp for fiber. The U.N. Food and Agriculture Organization (FAO) reported that 260,000 hectares of hemp were cultivated in 1992. Cultivars have been developed that produce less than the legal limit of 0.3 percent THC, thus enabling the development of a fiber market without diversions for drug use.20
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A MODERN HEMP FARM IN SPAIN. 
PHOTOGRAPH COURTESY OF LIVING TREE 
PAPER COMPANY.
Meanwhile, the French hemp industry is developing under the aegis of a group of associations: Federation Nationale des Productions de Chanvre (FNPC), dedicated to agronomical research; and Comite Economique Agricole de la Production du Chanvre (CEAPC) and Cooperative Centrale des Producteurs de Semences de Chanvre (CCPSC), both concerned with marketing hemp products. The three associations are directed by Jean-Paul Mathieu, and FNPC agronomist Olivier Beherec has bred several varieties of hemp suited for the European farming climate.
Britain lifted its ban on industrial hemp cultivation in February 1993 “to allow U.K. farmers to gain a share of the market currently occupied by our E.C. partners.” A coalition of farmers calling itself Hemcore, Ltd. immediately and successfully grew six hundred hectares (fifteen hundred acres) of hemp in East Anglia. The hemp contained no more than 0.3 percent THC, and all the fields were required to be invisible from the road. The primary local use for the fiber is for livestock bedding, because it is extremely absorbent and composts easily. Any surplus has a ready market at paper mills and with foreign traders.
For the first time since 1937 Canadian farmers began to plant hemp for fiber in spring 1994. Alexander Sumach of the Hemp Futures Study Group congratulated the nation in the Globe and Mail:
We are delighted to learn of the rebirth of the Canadian Hemp Industry. Farmer Joe Stroebel and engineer Geof Kime planted 20 hectares . . . with plump, innocent government approved hempseed from the finest European pedigrees. . . . It arrived not a minute too soon. The real treat is that Canadians actually beat Americans to this great prize. As the North American Free-Trade Agreement pretty well wiped out the last of a once-thriving Canadian textile industry, we should be glad that hemp is being planted. . . . There is nothing in NAFTA or the General Agreement on Tariffs and Trade about hemp. There is nothing to stop a great industry from taking off from Canadian soil. . . . The Americans will never get it together within the decade to grow hemp. Their laws will never admit that cannabis has any redeeming qualities.21
SOIL AND WATER
About twenty hours of labor per acre are required to produce a crop of hemp. This includes plowing, disking, harrowing, seeding, and rolling the acreage, then reaping, bundling, spreading, picking up, breaking, hackling, baling, and transporting the hemp.
Hemp loosens, mellows, and shades the soil, and the fallen foliage forms a mulch that preserves moisture and bacteria in the soil. The root system penetrates deeply, and it decays quickly after the harvest. Up to two-thirds of the organic matter returns to the soil if hemp is field-retted (see below). Land is easier to plow after hemp than after small grains or corn. Hemp depletes some humus, but nonetheless is easier on the land than any other crops except legumes such as alfalfa and clover.
During World War II, the German government published The Humorous Hemp Primer to educate farmers about hemp and encourage its cultivation. The primer recommended moor land:
He who grows hemp in the moor is carrying on true moor-culture since the options are quite limited: the moor farmer grows potatoes, cabbage, and some grains as well as corn. Little else can grow here. . . . Here the mighty hemp plant enters as saviour of the moor lands. It grows quick and large and helps cultivate the land. Most any crop is happy to alternate with hemp, since hemp’s shady umbrella forces weeds to their knees. It keeps the moor ground dark, clean, and healthy. Also the moor’s tendency to late rust doesn’t bother hemp a bit. . . .Even virgin soil in the marsh can yield weak hemp production. However, when properly drained, hemp performance is quickly improved. In short, marsh values are increased by sowing hemp!22
CULTIVATION
Hemp makes a perfect rotation crop with more traditional crops, enabling farmers to begin growing hemp without sacrificing their main source of income. The German  Humorous Hemp Primer says that “hemp does well following almost any crop: It grows well after fruits, corn, vegetables, grasses and grains.” Shady hemp is also an excellent preceding crop, according to the primer, because “its tall, wide, dense growth strangles weeds. After hemp, all grains grow well and without problems. Also, fruits which follow hemp bring larger crops, as do grasses, delicate and tender when they lie down in hemp’s bed. In short, anything sown in hemp’s fields will bring rich harvest and much money.”
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Bee keepers use hemp as a pollen insulator; no other plant is so efficient as a hedge against unwanted pollination.
[image: image]

The USDA Farmers’ Bulletin No. 1935 affirmed that “old pastures plowed up [in the fall] are well suited for hemp culture. Fields previously cropped to soybeans, alfalfa, and clover are excellent for hemp. A good rotation is to follow corn with hemp, and in Kentucky a fall cereal may follow the hemp.”
Narrow crop rotation increases the incidence of diseases and soil pathogens, resulting in lower yields and the need for increased use of soil fumigants and other biocides. The introduction of hemp as a new crop into the cycle of rotations can help solve such problems. This high-yield crop improves soil structure, suppresses weeds, and is nearly free of diseases and pests. In ordinary schemes of crop rotation, hemp can occupy the same place as oats or beans. Hemp seems to be an excellent green manure for wheat.
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HEMP AND CORN: A PERFECT ROTATION. PHOTOGRAPH COURTESY OF SWIHTCO.
As a companion plant, cannabis protects against the white cabbage butterfly and guards potatoes from late blight by  Phytophtora infestans. Beans grown together with hemp will not become infested with brown spot. Hemp is effective against infestation of asters by  Fusarium, protects sugar beets from turnip fleas, and guards peas from pea aphids  (Acyrthosiphon pisum). Weevils are not likely to become established in granaries where hemp has been dried.
With the dangers of cigarette smoking becoming more and more apparent, the tobacco industry is in the beginning of what promises to be a steep decline, and there is a strong interest among tobacco farmers in the cultivation of hemp. There are some obstacles facing potential hemp farmers; it’s an unfamiliar crop, and most hemp markets are still in their infancy. The majority of hemp grown today still relies on plentiful labor rather than mechanized harvesting equipment, so industrial countries will need to invest in the design of new farm machinery before large-scale plantings will be cost-efficient.23 But the main tobacco belt across the southestern U.S. is so ideal a climate for hemp that the tobacco farmer hesitant to make a change would do well to heed the words of hemp farmer John Bordley, recorded for posterity in 1799:
My hemp never suffered materially from drought but once, and that of a sowing in May. . . . If the ground be good and well prepared, no crop is more certain than Hemp sowed in time and when the soil is moist. But, how uncertain is the tobacco crop! Failure of plants from frost, drought, or fly; want of seasonable weather for planting; web-worm, hornworm; buttening low, for want of rain; curling or frenching, from too much rain; house-burning or funking whilst curing; frost before housed; heating in bulk or in the hogshead; inspection, culling, &c. Cultivating tobacco cleans, but exposes the soil to exhalation and washing away. It is only about a month that it shelters the ground: but Hemp shades it from May ‘till about the first of August. . . .
A planter gaining 20 hogsheads of tobacco from 20 acres of ground, value 800 dollars, might expect 12,000 or 16,000 lbs. of Hemp from the same ground, value 1,000 or 1,200 dollars. But, if the income from Hemp should be a fourth less than from the tobacco crop, yet I would, on several accounts, prefer the hemp culture.
Hemp cultivation presents only a few common problems. When hemp is cultivated for seed, Canada thistles may appear in dense stands and must be spudded out while the hemp is only a few inches high—but Canada thistle and quack grass can be completely eradicated by one crop of hemp. Seedling hemp may be attacked by cutworms and white grubs, especially after a spring plowing. Wild morning glory and bindweed vines will climb up hemp stalks. Hemp is sorely bothered by parasitic broomrape (Orobanche ramosa), a very short plant with yellowish leaves and dull purple flowers. Broomrape roots are parasitic on the roots of hemp, killing plants before they mature. Broomrape can be controlled by diligent crop rotation and clean seeds.
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Electro-Culture
The application of electricity, magnetism, monochrome light, and sound can greatly stimulate the growth of plants. This little-known technology, called electro-culture, can accelerate growth rates, increase yields, improve crop quality, protect plants from diseases, insects, and frost, and reduce the requirements for fertilizer and pesticides. Two Soviet researchers reported that “under the influence of the electric current, the numerical proportions between hemp plants of different sexes was changed by comparison with the control to give an increased number of female plants by 20–25 percent, in connection with a reduction in the intensity of the oxidative processes in the plant tissues.” Reports that the characteristics acquired by the plants in electrically treated soil are transmitted by inheritance to the third generation are particularly interesting.24
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RETTING
Previous to this century the greatest obstacle to large-scale hemp farming was the labor involved in separating the highly fibrous bast (outer bark) from the hurds. This was accomplished by retting. Retting is the partial rotting of hemp stalks to enable the bast fibers to separate from the hurds. Dew-retting (or field-retting) is accomplished by spreading stalks on the ground to be exposed to rain and dew. In some parts of China and Japan, hemp fiber is prepared by soaking the stalks for one or two days, then steaming the stalks for three hours, then peeling off the fiber and scraping it to remove the outer skin. The resulting product is a stiff ribbon that is not well suited for spinning.
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UNTIL THIS CENTURY, RETTING WA S THE ONLY MEANS 
FOR SEPARATING THE OUTER FIBER OF HEMP FROM THE INNER PULP. PHOTOGRAPHS 
FROM USDA FARMERS’ BULLETIN NO. 
1935.
When retting is complete, the stalks are dried and sorted by grades, then crushed in a manual hemp-break, a wooden press of intersecting boards that break the stalks so the hurds can be removed.
An acre of hemp yields an average of fifteen thousand pounds of green stalks. After drying and curing in shocks, the stalks weigh about five tons. After retting and drying, the stalks weigh about three tons, and they yield about 750 pounds of long, rough fiber. The yield of hurds is about 2.5 tons per acre.

Hemp Technology
THE SCHLICHTEN DECORTICATOR
Hundreds of hemp-processing machines have been patented since Thomas Jefferson recorded his invention of an improved hemp-break (see chapter 5), but only the decorticator perfected by George W. Schlichten worked efficiently enough to meet the needs of the industry. The Schlichten decorticator could strip the fiber from nearly any plant, leaving the pulp (or hurds) behind. The machine promised to revolutionize the hemp industry by completely eliminating the need for retting.
As described in Schlicten’s U.S. Patent #1,308,376 (1 July 1915), “the fiber produced is at once ready and suitable for carding or combing without any further treatment such as degumming or retting, and leaving the fiber soft, pliant, adhesive and in its unimpaired natural strength and color.” In 1916, after eighteen years of development and a four-hundredthousand-dollar investment, Schlichten tested the market for the “sliver” of hemp fiber his machine produced. He sold his entire first batch to a spinning mill owned by John D. Rockefeller and was paid a record premium of one hundred dollars a ton. Afterward the mill offered to buy the exclusive rights to the invention, and at a higher price than Schlichten had wanted, but he declined the offer.
Field-dried stalks are introduced to the Schlichten decorticator on a corrugated feed table or through revolving disks that serve to keep the stalks separated and straight. The stalks pass through fluted crushing and denting rollers, then through splitting and spreading rollers. The stalks then pass between a series of primary and secondary breaker rollers. Next, a high-speed rotating coarse comber begins to clean the fiber and degums it by separating the nonfibrous products, along with the short “tow” fibers. Corrugated softening rolls then soften the fiber and hold it in position for another series of combing and softening rollers. Finally, an endless slatted carrier eliminates any remaining small waste particles and delivers the fiber in an endless, folded “sliver” that is ready to be hanked and baled, and is prepared for any application.25
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THE SCHLICTEN DECORTICATOR.
Schlicten’s decorticator came to the attention of industrialist Henry H. Timken (inventor of the roller bearing), who was impressed by its possibilities. Timken arranged to meet Schlichten in February 1917 to secure the rights to the machine, and offered him the use of one hundred acres of his ranchland in Imperial Valley, California, to grow a crop of hemp to test on the decorticator. Timken also tried to interest newspaper magnate Edward W. Scripps and his associate Milton McRae in the idea of making newsprint from hemp hurds.
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In 1916, the United States Department
of Agriculture published
Bulletin No. 404: “Hemp Hurds As
Paper-Making Material,” written
by Lyster H. Dewey and Jason L.
Merrill and printed on hemp paper.
George Schlichten, who had recently
invented a hemp decorticator, provided
Merrill, a paper-plant chemist,
with hemp hurds. Merrill conducted
hundreds of experiments to develop
the prototype process for production
of hemp-hurd paper. Eventually he
produced a product that got a nod
of approval from experienced paper
makers.
Even in 1916, Dewey and Merrill’s
report sounded a warning that has
become familiar in the late twentieth century: “There appears to be little
doubt that under the present system
of forest use and consumption the
present supply can not withstand the
demands placed upon it. By the time
improved methods of forestry have
established an equilibrium between
production and consumption, the
price of wood pulp may be such that
a knowledge of other available raw
materials may be imperative.” The
report determined that every tract
of 10,000 acres that was devoted
to hemp raising would, on a year-by-year basis, be equivalent to a
sustained pulp-producing capacity
of 40,500 acres of average pulpwood
lands.
[image: image]

In 1914 the circulation of daily newspapers had increased to more than 28 million copies and supplying newsprint was an increasing concern. Schlicten had investigated many kinds of plants for possible use in making paper, including corn and cotton. He found that hemp hurds could be made into a paper of higher grade than ordinary news stock.
Letters and interviews in the Scripps Collection at Ohio University Archives in Athens record the negotiations over the enormous potential of the decorticator. In one interview Schlichten, speaking on hemp-hurds paper stock, said, “The time will come when wood cannot be used for paper any more. It will be too expensive or forbidden. We have got to look for something that can be produced annually. . . . It takes twelve years before you have an acre grown into spruce; in twelve months I have a harvest of fifty tons produced. . . . It is actually a crime to chop down trees to get a small percentage of paper.”
Schlichten’s 1917 bumper crop of 14- to 16-foot-tall hemp attracted national attention and coverage from the major newsreel companies. Unfortunately for America and the world at large, the economic impact of World War I, high taxes, and other considerations deterred Scripps, McRae, and Timken from financing the Schlichten decorticator. Despite this setback, Schlichten persevered with his marvelous machine and it was rediscovered by the industry in 1937 and given the public attention it deserved, albeit too late. The Marihuana Tax Act of 1937 effectively aborted the renaissance of the hemp industry. Schlichten died a ruined man, and America’s future was tragically altered.
RECENT DEVELOPMENTS
In the 1990s several developments and innovations in hemp-fiber processing have emerged that make it all the more eco-friendly. The new technologies produce high yields of standard-quality fiber at competitive prices for industrial purposes. The high-tensile strength of hemp fiber makes it suitable as a low-density reinforcing material in applications such as fiberglass. The absorptive properties, temperature stability, and biodegradability can be modified by pretreatments such as drying, carbonizing, impregnation, and mineralization.
For example, the German company Ecco Gleittechnik has developed Iso-Hanf, a hemp fleece impregnated with sodium silicate and borate for fire resistance. The use of Iso-Hanf to reinforce concrete increases its flexibility by 30 percent. The drying characteristics and strength of mortar also are improved by Iso-Hanf. Its use in paint increases viscosity and resistance to detergents, and reduces the number of microfissures.26
C&S Specialty Builders Supply and Xylem Inc. have developed a prototype “Xylanizer,” using steam explosion to reduce the hemp plant to cellulose, hemicellulose, and lignin, eliminating the need for retting or decortication.
[image: image]
THE STEAM-EXPLOSION PROCESS: THE MARRIAGE OF 
HIGH-TECH SCIENCE AND AN ANCIENT PLANT. PHOTOGRAPH 
COURTESY OF INSTITUT FÜR ANGEWANDTE 
FORSCHUNG.
These and other modern applications for hemp have given us the potential to change our vision of the future. A world now beckons around the corner where soil is being purified, forests are slowly marching back, the air is cleaner, and farmers are going back to their farms. If this sounds impossible, that only shows how far we have fallen, how jaded we’ve become. A clean environment and healthy jobs is no pipe dream, it is the base on which our collective sanity rests. We had it for millenia, now we’ve lost it. Hemp is the first and biggest step to getting it back.
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