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Notice To Readers
Manufacture, possession, use, and distribution of LSD

are all serious crimes under Federal drug laws. It is ille-
gal to possess, use, extract, or distribute lysergic acid
amides—LSD's natural cousins from the plant world.

Solvents used to make extracts documented in this
book are hazardous. Do not attempt these procedures.
Not only can you land in jail, you can cause an explosion
and inhale toxic fumes.

Psychedelic exploration presents its own inherent
dangers. Psychedelic trips may not always be pleasant
experiences. Lysergic acid amides and their plant sources
can have unpleasant side effects and involve serious risks
for pregnant women. Furthermore, tripping can change
the way people think and how they choose to live, thereby
challenging present lifestyle and personal status quo.

This material is presented as historical novelty and
archive of certain underground culture and alchemical
practices. The purpose of this book is not to advocate
tripping, but to describe it for those who have a need to
know or who are merely curious.

Ours is a free society and we are allowed to read about
and discuss—even fantasize about—illicit matters. How-
ever, carrying out procedures documented in this book is
risky to your health and to your freedom—and just plain
stupid. The author and publisher urge readers to be smart
and not to run afoul of the law. The author and publisher
make no warranties of any kind, including accuracy, with
respect to the information in this book and assume no
responsibility for Readers who disregard this notice.
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INTRODUCTION

Acid—known to scientists as "LSD-25"—is one
of the most powerful mind-altering substances
known to humankind. It requires only a few
millionths of a gram to generate spectacular effects.
Plants containing LSD-like compounds were revered
in earlier civilizations as tools for contacting the gods
directly. Yet in our modern technological society,
which can produce these compounds in pure form,
these substances are illegal.

There are some who believe that acid is inherently
harmful, while others view it as a powerful tool for
personal growth and development. Acid is not
physically habit-forming, even though Federal law
classifies it along with highly addictive substances.

This book is not a debate about whether LSD
should be made legal. The purpose of this book is to
document acid's chemistry and effects as part of an
archive of an influential underground culture.

ix



The first three chapters discuss the acid
experience and the factors that contribute to its nature
and effects. Although many aspects of psychedelics
remain mysterious, researchers know what can make
a trip good or bad. The next several chapters discuss
the drug's impact on the areas of life profoundly
affected by its use: psychology, creativity, and
spirituality. Bad trips, their causes, and the means by
which trippers avoid or deal with them, along with
the practice of covert dosing—which almost
inevitably generates bad trips—are covered in the
next two chapters, followed by a detailed summary
of the legal status of LSD in the United States.

The remaining chapters provide information on
LSD chemistry—the complex, hazardous, and often
illegal processes by which acid is produced. This
sequence of chapters describes the process by which
the fungus ergot, a natural source of chemicals from
which acid can be made, can be harvested and turned
into LSD.

Psychedelics indelibly marked American culture
in the 1960s. LSD transformed thousands of lives. Acid
Trips And Chemistry documents this fascinating and
important chemical.

—Cam Cloud

x



1
THE ACID EXPERIENCE

LSD profoundly affects virtually every arena
and dimension of human experience. The psy-
chedelic experience alters perception of one's

body and of the world. It awakens memory, stimu-
lates emotion and creativity, and alters thinking pat-
terns. Acid also opens doors to the realm of mystical
and spiritual experience.

Enough has been written about the psychedelic
experience to fill an entire library—but almost all at-
tempts to describe the nature of a trip agree: a trip is
almost impossible to describe! Aldous Huxley, for
instance, called the psychedelic experience "inef-
fable," which means that it is fundamentally beyond
words. Imagine, for instance, trying to describe an
orgasm to people who have never had one. No mat-
ter how well you describe it, they still won't really
know what the experience is like—until they've had
it for themselves.

Furthermore, every acid trip is unique. The world
of psychedelic experience is full of surprises for even
the most experienced tripper. People who have used
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LSD many times still have trips that are astonishingly
different from any they've had before. It's as if every
time you went to open your closet you found a whole
new wardrobe—maybe even a whole new world—
on the other side of the closet door.

Personal And Universal
The word "psychedelic" means revealing or

"making manifest" the psyche, which is a Greek word
meaning mind, soul, or self—the essence of a person's
individuality. The LSD experience is thus a highly
personal, individual matter. An acid trip can open a
new way of life for one person, while another may
come away with little but confusion or a residue of
bad feelings.

What Are Psychedelics?

"Psychedelics" are substances with the ability
to expand human awareness beyond our normal
modes of perception. The family of psychedelics in-
cludes plants, such as psilocybin mushrooms, that
have been used in "shamanistic" settings for thou-
sands of years, as well as recently developed syn-
thetic compounds like LSD and ecstasy.

Psychedelics may be the most amazing sub-
stances known to humanity. Some are so potent that
just 1/10,000th of a gram can send one on a jour-
ney beyond time and space, beyond life and death.
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Here the psychedelic voyager can unlock and expe-
rience the collective evolutionary consciousness of
billions of years past and an infinite future. He can
transcend the body, the personality, and view his
mind from undreamed-of perspectives. He can ex-
perience supersensory and extrasensory perception,
choose from an infinite variety of "realities," and
permanently change his experience of life.

—D. M. Turner
The Essential Psychedelic Guide

The experience is so all encompassing and pro-
found that the very idea of even trying to describe
"the acid experience" seems ludicrous. Yet this is not
entirely the case, for there are several identifiable,
almost universal themes and phenomena that arise
in psychedelic trips. These may occur because, just
as there are aspects of every individual that make that
person unique, there are also dimensions of being that
are common to the structure of the human psyche
and therefore part of what it is to be human.

One example might be the shared storehouse of
images that Carl Jung called "the collective uncon-
scious." Descriptions of acid trips resemble accounts
of people who explore consciousness in ways that
do not involve psychedelic drugs—visionaries, mys-
tics, artists, yogis, shamans, and people who have un-
dergone deep experiential psychotherapy.
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Opening The Doors Of Perception
The enormous, cascading changes in sensory per-

ception that are catalyzed by LSD are perhaps the
most widely celebrated and discussed aspect of the
drug's effects. Acid amplifies all of the senses—vi-
sion, taste, touch, hearing, and smell—generating a
richness, detail, depth, subtlety, and intensity in the
sensory world that can be both rewarding and over-
whelming. Everything appears to move: trees
breathe, walls ripple, normally dull surfaces start to
sparkle and vibrate. Minute details in the light, shad-
ing, texture, and microstructures of objects—facets
that are there but pass unnoticed—become apparent
and endlessly fascinating.

Sound On Acid
Ordinarily we hear just isolated sounds: the

rings of a telephone, the sound of somebody's words.
But when you turn on with LSD, the organ of Corti
in your inner ear becomes a trembling membrane
seething with tattoos of sound waves. The vibra-
tions seem to penetrate deep inside you, swell and
burst there. You hear one note of a Bach sonata,
and it hangs there, glittering, pulsating, for an end-
less length of time, while you slowly orbit around
it. Then hundreds of years later, comes the second
note of the sonata, and again, for hundreds of years,
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you slowly drift around the two notes, observing
the harmony and the discords, and reflecting on the
history of music.

—Timothy Leary
The Politics Of Ecstasy

The oscillations, reverberations, and overtones in
sound open up sonic dimensions previously unheard.
It is this sensory amplification that makes good mu-
sic, good art, and lovely natural landscapes so im-
portant to the trip setting.

Synesthesia
One of the most commonly encountered aspects

of acid-altered sensory perception is the phenomenon
of synesthesia. This term refers to the crossing-over of
sensory modalities, as if one invades or merges with
the other. Colors may seem to emit auditory tones,
sounds may seem to have color, odors may take on
qualities of color or sound. Music may become a
moving, roiling inner landscape unfolding before the
inner eye.

In an interview that appears in his book The Poli-
tics Of Ecstasy, Timothy Leary vividly describes syn-
esthesia: "When your nervous system is turned- on
with LSD, and all the wires are flashing, the senses
begin to overlap and merge. You not only hear but
see the music emerging from the speaker system-
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like dancing particles, like squirming curls of tooth-
paste. You actually see the sound in multilayered pat-
terns while you're hearing it. At the same time, you
are the sound, you are the note, you are the string of
the violin or the piano. And every one of your or-
gans is pulsating and having orgasms in rhythm with
it."

A psychedelics-influenced portait of Timothy
Leary, a founder of the '60s psychedelic movement.

Time Dilation
A remarkably pronounced perceptual effect of

LSD occurs in connection with the tripper's percep-
tion of time, the passage of which seems to slow down
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tremendously. Marijuana is well-known for a similar
effect, but acid's action on the sense of time is expo-
nentially more pronounced. A few minutes may seem
like hours, even days. At the peak of a trip catalyzed
by a sufficiently large dose of acid, it may seem as if
time has stopped completely, leading to intimations
of timelessness or eternity.

An Infinity Of Time

Two hours after taking the drug, I felt I had been
under its influence for thousands of years. The re-
mainder of my life on the planet Earth seemed to
stretch ahead into infinity, and at the same time I
felt infinitely old. When I tried to play the guitar,
every quarter note seemed to linger for a month.

—Solomon H. Snyder
Drugs And The Brain

The effect Snyder describes is called "time dila-
tion." It may be one of the roots of the overall sen-
sory amplification caused by LSD. It's as if people
under the influence of acid have time to perceive, no-
tice, and appreciate practically microscopic details,
subtleties, and processes occurring within sensory
impressions that normally pass by too quickly to reg-
ister in their awareness. Expanded time may thus be
like enhancing all of the senses with a microscope.
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Visuals
Acid has rich visual effects, but it is not a "hallu-

cinogen," a misleading term sometimes applied to
acid. A hallucinogen is a drug that causes hallucina-
tions, and hallucinations are things heard or seen that
aren't really there and can't be distinguished from
reality. Such occurrences under the influence of LSD
are actually very rare.

A person under the influence of a strong dose of
acid commonly perceives strikingly detailed, thor-
oughly articulated, luminescent visual impressions
with eyes closed. These images are often transcen-
dentally beautiful but sometimes terrifying, and
range in content from abstract geometric forms to
buildings, landscapes, and people and other life
forms. Such phenomena are called "eidetic imagery"
by scientists and "closed-eye visuals" by many trip-
pers. Because they occur only with the eyes closed,
there's no issue of mistaking these images for reality,
and therefore they don't qualify as "hallucinations."

Among the visual phenomena commonly in-
duced by LSD, the one that comes closest to "halluci-
nation" is the perception with the eyes open of rich,
translucent, tapestry-like, highly ordered patterns
which are often moving and sometimes geometric.
These patterns appear on surfaces, especially large
blank expanses like white walls, almost as if they were
decorating them like wallpaper. Sometimes these vi-
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suals appear to be radiating from just beneath the sur-
faces on which they appear. Trippers commonly re-
fer to this visual effect simply as "patterns," and, as
these visuals are easily distinguished from reality,
they don't qualify as hallucinations either.

"Trails" are another well-known, LSD-generated
visual phenomenon. These are sequences of irides-
cent, repetitive multiple afterimages left by objects
moving across the visual field, almost like the rip-
pling wake left by an object zooming across the sur-
face of a lake. This effect has become almost synony-
mous among many trippers with LSD itself; they
sometimes wish each other good acid trips with the
phrase, "Happy Trails!"

Free Association
LSD loosens thinking from proscribed, habitual

patterns, opening the gates of the mind to an aston-
ishing wealth of associations and images. Normal,
linear, rational, step-by-step thinking, associated with
the functions of the left side of the brain, gives way
to the pattern-oriented, intuitive, imaginative, and
holistic kind of thinking associated with the functions
of the right side of the brain. LSD facilitates the cog-
nitive process psychologists call "free association,"
allowing one thought to lead to another in a series of
links that are more novel than those in the usual
course of thought. New, sometimes startling, ideas
flood the mind.
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Experiments performed by linguists in 1994 dem-
onstrated that people under the influence of psilocy-
bin, which is a psychedelic drug very similar to LSD,
recognize subtle connections in meaning between
pairs of words more quickly and readily than nor-
mal subjects. This psychedelic effect is probably why
people tripping on acid are often fond of speaking in
puns, poetry, and wordplay.

Sometimes during the peak of the trip, thought
processes become so complex, organic, and vivid that
they go beyond words entirely. People find them-
selves thinking without words, a phenomenon that
is very unusual except in altered states of conscious-
ness. Normal, waking consciousness is so tied to lan-
guage as to prompt many philosophers and thinkers
to say that our minds are trapped in a "prison of
words." The language-transcending aspect of acid
experience is part of the reason why trips are so diffi-
cult—sometimes impossible—to describe in words,
and is related to the connection between tripping and
mystical, spiritual, and meditative experiences, which
are also described by people who have them as be-
ing "beyond words."
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STAGES OF A TRIP

An acid trip runs a course of about eight to
twelve hours. Higher dosages push the length
of the experience towards the twelve hour

mark, whereas when lower dosages are taken the ex-
perience is over in about eight hours or less. Acid
trips have several distinct and identifiable stages: la-
tency, coming on, peak, plateau, and coming down.

Latency
Latency is the time between when the acid is

taken, called "dropping," and when its first effects
are felt. First effects are usually felt about twenty
minutes to an hour after the drug has been ingested.
Higher doses are associated with the shorter end of
this range, whereas lower doses are associated with
the longer end. When small amounts are taken (for
instance, fifty micrograms or less), it may be even
more than an hour before effects are felt. Large doses
in liquid form absorbed under the tongue or through
the skin can sometimes be felt in ten or fifteen min-
utes. Apparently, the body assimilates acid in this
form a bit faster than when an LSD-impregnated pill
or piece of paper is swallowed.
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Coming On
"Coming on" refers to the first effects felt and the

steady increase and unfolding of effects that proceeds
thereafter until the trip reaches its "peak." Coming
on usually commences twenty to forty-five minutes
after the acid has been taken and continues with the
acceleration of effects until an hour and a half or two
hours after ingestion, so the coming on period itself
generally takes about forty-five minutes to an hour.

Initial coming on is often marked by a sense of
alertness and stimulation and sometimes by vague
feelings of restlessness and unease. When coming on,
people report a variety of sensations, including slight
chills or nausea, tension, tingling, and a faint metal-
lic taste in the mouth. Usually these early sensations
disappear as the trip progresses. Sharpening of the
senses is one sign that the acid is coming on. Colors
and contrasts become more vivid, and sounds seem
louder and more richly textured, hinting at the sen-
sory and perceptual explosion that is to come. A sure
sign that acid is beginning to take effect is that the
passage of time seems to slow down radically—a phe-
nomenon called "expanded time", where one may
feel as if an hour has passed when actually only a
few minutes have transpired.
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A Trip Begins
At first, the only notable difference was the ap-

pearance of a slight purplish fringe around the ob-
jects in my vicinity. Next, every object I focused on
began to seem amusingly quaint. The rooftops and
facades of houses reminded me of the gingerbread
house in 'Hansel and Gretel,' which observation
caused me to giggle uncontrollably. As I became
more and more entranced by these and other visual
sensations, the giggly feeling gradually changed to
awe. I looked at the faces of the people around me
and noticed details of their physiognomy that had
never struck me before. Each pore in my compan-
ions' skin was now visible, and every facial expres-
sion was laden with significance. As I looked on
each person's face I empathized with the exact emo-
tion I thought I saw expressed. At that point, the
distortions became more extreme.

—Solomon H. Snyder
Drugs And The Brain

Sometimes trippers experience alarming physi-
ological sensations towards the beginning of a trip.
Some people feel that their hearts have stopped beat-
ing, for example, or that they can no longer breathe
properly. Such sensations are misinterpretations due
to altered perception. Just as one begins to perceive
the outer world differently, perception of internal
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physiological processes is altered in ways that can be
disturbing to inexperienced trippers. Even though it
may feel as if one's body has gone haywire, there is
no record of anyone suffering a heart attack or respi-
ratory failure as a result of the ingestion of LSD.

After these initial sensations, coming on is char-
acterized by rapid, steady building and unfolding of
the perceptual, cognitive, creative, psychological, and
spiritual effects of acid.

Peaking
One and a half to two hours after the acid has

been taken, the drug's effects stabilize at their great-
est level for another hour or two. This period of the
acid trip is called the "peak." Because of the slowing
down of the sense of the passage of time caused by
LSD, the peak often seems to last an eternity, the pas-
sage of an entire lifetime unto itself. Sometimes it is
as if one is suspended in a timeless, eternal void.

With higher doses trippers often want to set aside
all outward activity and "go within" during the peak
of an acid trip. At this point the psyche is extremely
sensitive, open, and vulnerable. During this intense
period, many trippers prefer to remain relatively
motionless and silent in a comfortable sitting or ly-
ing position, perhaps breathing deeply, often spend-
ing long periods of time with their eyes closed.
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It is most often during the peak of the trip that
intense mystical, oceanic, and spiritual experiences
or deep psychological breakthroughs and insights
happen. Out-of-body experiences can occur at higher
doses. Sometimes the sense of having a discrete, sepa-
rate physical body becomes lost in the myriad of on-
rushing sensations as one dissolves into interpenetrat-
ing waves and fields of energy and light.

What occurs during the peak of a trip generally
dictates the mood and tenor of the remainder of the
experience, as well as the nature of the trip's impact
on a person's life. For a first-time user, the way a peak
is experienced dictates, to a great extent, that person's
overall impressions of and attitude towards acid.

Plateau
After a peak of one to two hours, one emerges

onto a plateau in which effects are diminished but
still very intense; the intensity maintains a more or
less steady level for about three to four hours. Dur-
ing the plateau, trippers may discuss their experi-
ences of the peak with one another or communicate
insights or novel perspectives arising from their
present altered state of consciousness. Many trippers
feel that this is a good time for writing, producing
artwork, or other creative engagement.
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Coming Down
Five to seven hours after ingesting the LSD, one

enters a period of two or three hours during which
the effects diminish steadily and rapidly. It is this
point of reentry at which, according to Timothy Leary,
the nervous system is open to new "imprints," creat-
ing the possibility of fundamental shifts in the sense
of identity and in the way one approaches the world.

Coming down is a time when trippers eat, move
around, get a little exercise, or record their experi-
ences in a journal. Eight to twelve hours after the acid
was taken, one's perceptual processes and state of
consciousness have usually returned to "normal"—
although one's internal perspective and understand-
ing of the nature of reality may be forever altered.

After Effects
Pure LSD, which has no known physiological

toxicity, doesn't create a "hangover" like alcohol, ec-
stasy, and so many other widely used psychoactive
drugs. One might be tired after an LSD experience
just as one might be tired after a hike, outing, or any
other type of "trip."

Insomnia
Insomnia often occurs after an LSD experience.

A mild, over-the-counter sleeping aid is sometimes
used to help induce sleep. In other cases, people have
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been known to use antihistamines to promote sleep.
Some people consume a small amount of alcoholic
beverage to "smooth the jitters." Where as none of
these drugs have negative interactions with LSD, it
is dangerous to mix alcohol and tranquilizers to-
gether.

Afterglow
A profound LSD experience can change a person's

attitude and perspective on life forever. Whether or
not this happens, an eventful trip, just like any other
significant experience, is likely to effect how a per-
son thinks and feels for some days or weeks thereaf-
ter. For instance, after a spiritual or mystical LSD ex-
perience, one is likely to continue having spiritual
feelings after the trip is over. If a person has had a
creative breakthrough on LSD, he or she may con-
tinue to be more productively creative, especially so
in the days immediately following the trip. Similarly,
if one had a disturbing or frightening LSD experi-
ence, such feelings may linger, like a bad "aftertaste."
These lingering effects aren't the same as "flash-
backs," however, the existence of which turns out to
be largely a myth.

Experienced trippers recommend planning in
advance so that the day after a trip is free from major
responsibility like having to travel or go to work. This
practice has several advantages. First, it provides a
chance to rest before reentering daily life, allowing a
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full day for recovery from any insomnia or exhaus-
tion that might have occurred as a result of the trip.
Second, it provides a time period in which one can
integrate the trip—write about it, think about it, talk
about it, contemplate its ramifications, extend new
insights, examine one's own life and behavior from
the fresh vantage points gained, and perhaps think
about making some changes. Like other intense ex-
periences, an acid trip calls for a certain amount of
this kind of "processing" if full advantage is to be
taken of the opportunities for personal change and
fresh perspective that it offers—or to minimize strain,
confusion, and any residue of negative feelings if the
experience has been difficult or challenging. Third,
having the day off after an acid trip gives one time to
bask in the pleasant "afterglow" that occurs after a
rewarding trip, in which all the world seems fresh,
bright, and new.

In his autobiography
LSD: My Problem Child, Albert
Hofmann, the Swiss chemist
who discovered acid, de-
scribes the afterglow in which
he found himself immersed
the morning after his second
trip—the first occasion upon
which any human being ever
intentionally ingested LSD.
He awakened the next morn-

The world's first tripper, LSD
discoverer Albert Hofmann
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ing "refreshed, with a clear head, though still some-
what tired physically. A sensation of well-being and
renewed life flowed through me. Breakfast tasted
delicious and gave me extraordinary pleasure. When
I later walked out into the garden, in which the sun
shone now after a spring rain, everything glistened
and sparkled in a fresh light. The world was as if
newly created. All my senses vibrated in a condition
of highest sensitivity, which persisted for the entire
day."
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DOSE, SET, AND SETTING

Like the universal themes arising in psyche-
delic experiences and the stages through
which acid trips progress, the basic factors

that influence the nature of all trips are the same. The
three key variables that shape acid trips are dose, set,
and setting.

The Makings Of A Trip
In their research into psychedelics at Harvard

University in the early 1960s, graduate student Ralph
Metzner and professors Timothy Leary and Richard
Alpert—who later became famous in his mystic per-
sona as "Ram Dass"—elucidated three crucial factors
that influence the nature of any given session with a
psychedelic substance: dose, set, and setting. These
three influences come into play whenever any psy-
choactive substance—any drug that changes a
person's state of mind—is used, but they are espe-
cially crucial for experiences involving the subclass
of psychoactive substances known as psychedelics,
the "mind-manifesting" chemicals, of which acid is
the most famous, that have the potential to produce
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Timothy Leary was among the first researchers to realize the
importance of dose, set, and setting on the trip experience.
Variances in dose, set, and setting can cause profound changes
in the experience of a trip.

visionary experience. Since these Harvard findings
were first published, the "dose, set, and setting" ap-
proach to understanding the effects of psychoactive
substances has become a cornerstone of psychophar-
macology—the study of drugs affecting the mind.
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Dose
Dosage is the amount of LSD ingested. Acid is so

strong that dosages are measured in millionths of a
gram, technically known as "micrograms" but often
called "mikes" in underground parlance.

It is common knowledge that the amount one
takes of a psychoactive drug affects the experience.
Alcohol, another drug commonly used to alter men-
tal state, serves as a good example. A little alcohol is
calming and relaxing in effect, slowing a person down
slightly. A little more alcohol is even more relaxing,
to the point that both speech and movements may be
slower and somewhat uncoordinated. Enough alco-
hol relaxes and slows a person down so much that
he or she becomes very slow and uncoordinated, or
"falling down drunk." A little more alcohol and the
person just passes right out, and a sufficient amount
can even induce coma or fatality.

Acid and other psychedelics, however, are dif-
ferent in terms of how changes in dosage affect the
experience. The effects of these drugs vary widely at
different dosage levels, so much so that different dos-
age ranges are experienced as if they were almost
completely different drugs. A very tiny amount of
acid, sometimes called a "walking dose," functions
as a mild stimulant, making the person more ener-
getic, responsive, and alert. Slightly higher doses
yield a dreamy psychoactive effect that has been com-
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pared to potent hashish. Raise the dose a bit more
and the experience of the world begins to shift in a
more fundamental way. Increase the dose yet more,
and the world that is experienced becomes another
world entirely.

Many trippers report that there is a "leveling off"
effect at about five hundred micrograms, with no dis-
cernible difference in effects between dosages above
this level—although there are some users who dis-
pute this oft-repeated observation. No physiological
overdose threat is posed even by dosages many, many
times greater than those usually used for tripping.

Set
"Set" refers to the state of mind of the tripper, as

in "mind-set." Set arises from the combination of the
person's psychological make-up and life experience
with current circumstances and whatever preoccu-
pations and concerns may be operating at the mo-
ment. Expectations are a particularly crucial aspect
of set, including both anticipations of a particular
psychedelic session as well as beliefs and preconcep-
tions about the psychedelic experience in general.

The understanding of set can be broadened to
include repressed or forgotten life events and buried
memories—the veiled realms Freud referred to as the
"unconscious"—as well as the spiritual and mystical
territories of the inner psyche, experiences of which
often emerge in acid trips.
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Setting
"Setting" is the environment in which a trip is

conducted. The familiarity, pleasantness, safety, and
cleanliness of the environment are all factors condu-
cive to positive, enjoyable, fruitful experiences. The
presence of aesthetically pleasing and interesting vi-
sual stimulation, such as crafts and works of art, is
considered an important contribution to a trip's set-
ting. Availability and selection of music can play a
profound shaping role in the nature and course of a
trip.

Placidity and serenity of setting are factors espe-
cially important to first-time users. Beginners usu-
ally prefer beautiful countryside areas or at least
pleasing natural outdoor environments. More expe-
rienced users may drop in more challenging, chaotic
situations such as rock concerts and raves.

The interpersonal environment is also part of set-
ting. Under the influence of LSD, one becomes espe-
cially sensitive to the nature, undercurrents, and nu-
ances of interpersonal interaction. Whom a person
trips with can have an enormous effect on a trip, just
as whom a person travels with is an important factor
in the quality of a vacation. Sophisticated trippers
generally choose the company of warm, loving,
trusted, familiar friends who are usually experienced
at tripping themselves—and they rarely, if ever, trip
alone.
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Impact Of Dose, Set, And Setting
Dose, set, and setting are not the only factors that

come into play in determining the outcome of an acid
trip. Individual biochemistry, neurobiology, and other
physiological and health-related issues also play a
role in influencing how a particular person experi-
ences LSD. These influences, however, are difficult
to calculate because the biological mechanisms by
which acid exerts its effects are still very mysterious.

Even more elusive, less definable ingredients—
like chance, luck, serendipity, coincidence, and the
"meaningful coincidence" that Carl Jung called
"synchronicity"—are also constituents of the acid
experience. After all, many aspects of acid trips re-
main impossible to predict even when dose, set, and
setting are fully taken into account.

On the other hand, the importance of dose, set,
and setting cannot be overemphasized. Savvy trip-
pers are careful to know in advance the dosage of the
acid that they take—if not in the chemist's "micro-
grams," then at least in comparison to dosage levels
that they have used before. Before tripping, they usu-
ally inventory themselves for stresses or unresolved
concerns—matters of set that might make an acid
trip more challenging, and choose to trip only if they
feel prepared to deal with these issues should they
arise. Furthermore, they trip only if an appropriate
setting is available.
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Most "bad trips" and difficulties with acid expe-
riences can be traced to mistakes, mishaps, and over-
sights regarding dose, set, setting, or some combina-
tion thereof. Many naive people have suffered the
consequences of approaching acid as if it were like
other, more familiar psychoactive drugs—such as
alcohol, marijuana, or tranquilizers—whose effects
are more consistent and predictable and don't vary
as radically according to dose, set, and setting. The
fear and confusion surrounding acid in many sectors
of society result to a great extent from insufficient
understanding of the importance of these factors or
carelessness in attending to them. If the sage and
simple precautions of Leary, Metzner, and Alpert re-
garding dose, set, and setting had been more closely
heeded as acid spread through the population, the
reputation and understanding of this drug in our
culture might have been different.



4

PSYCHOLOGICAL EFFECTS

The range of psychological and emotional
qualities evoked by acid can achieve a kind
of profundity found only in the deepest

realms of human experience. Among acid's most fre-
quently encountered and extensively discussed ef-
fects are vastly intensified emotional sensation, re-
awakening of old memories, and a blossoming of in-
terpersonal openness that can lead to deep bonding
between people who explore the psychedelic depths
together. In his book Food Of The Gods, ethnobotanist
Terence McKenna writes that LSD counteracts val-
ues "based on a dominator hierarchy accustomed to
suppressing consciousness and awareness." During
the 1950s and early 1960s, when scientific research
into this unique, exciting, and mysterious new drug
was galloping along in many different directions,
acid's psychological and emotional impact generated
a great deal of enthusiasm among psychotherapists
due to its potential to serve as a tool for deepening
and accelerating emotional healing and growth.
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Today's leading psychedelic scientist, Terence McKenna. LSD
can aid psychotherapy by removing social masks or dissolving
emotional blocks and distance between patient and therapist.

Intensity Of Feeling
The effects of LSD are associated with heightened

emotional excitement, awareness, sensitivity, and re-
sponsiveness. Both negative and positive emotions—
from exquisite rapture to abysmal terror—and the
physical sensations associated with them are ampli-
fied. The vast range of feeling catalyzed by acid and
other psychedelics is one reason that Aldous Huxley
entitled one of his books about psychedelics Heaven
And Hell.
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The emotional amplification experienced during
trips generally tends to be introspective in expres-
sion. The kind of melodramatic emotional "acting
out" often associated with the use of other mind-ac-
tive drugs like alcohol, speed, and cocaine is not com-
monly connected with acid.

Forgotten Memories
Long forgotten, buried, or repressed memories

and impressions often bubble up into consciousness
in vivid detail under the influence of LSD. These
qualities led Timothy Leary to quip that, while some
people fear that psychedelics might be associated
with "short term memory loss," it is clear that these
drugs do induce "long term memory gain."

The emergence of memory under the influence
of acid can be far more vivid than ordinary recollec-
tion. French psychiatrist Jean Delay called this kind
of acid experience a reviviscence—meaning a re-liv-
ing—as opposed to just a reminiscence, or remember-
ing. The re-awakening of memory that occurs on acid
can include difficult childhood experiences and emo-
tionally traumatic events of the kind that, according
to many psychologists, people tend to repress—of-
ten to the detriment of their mental health.
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Bonding And Connectednesss
Another psychological aspect of the acid experi-

ence is a loosening or suspension of the "subject-ob-
ject dichotomy" or "I-Thou barrier," leading to a sense
of oneness with other people and the world. At higher
dosages there may be a sensation of merging with
the universe, of being mystically "one with every-
thing."

Such experiences create a deep sense of bonding
between people who trip together, who sometimes
feel as if they have seen deeply into each other's souls.
A sense of telepathic contact between individuals and
between people and their pets is also common. Some
people even feel that they can communicate with
plants and trees when they trip.

The dissolution of interpersonal boundaries and
barriers during tripping led Timothy Leary to issue a
word of caution emphasizing the significance of one's
choice of tripping partners. In The Politics Of Ecstasy,
he stated: "You must be very careful to take it only
with someone you know really well. Deep and last-
ing neurological imprints, profound emotional bonds,
can develop as a result of an LSD session—bonds that
can last a lifetime. You must remember that in taking
LSD with someone else, you are voluntarily relin-
quishing all of your personality defenses and open-
ing yourself up in a very vulnerable manner."
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Acid In Psychotherapy
Because of its psychological effects—intensity of

feeling, recall of forgotten memories, and interper-
sonal bonding—LSD once enjoyed an international
heyday of exploration as an adjunct to psychotherapy.
Aside from military experimentation investigating its
potential as a weapon or agent of mind control, the
drug's possible role in psychotherapy provided the
primary context in which acid was used, researched,
explored, and understood during the 1950s and early
1960s—before it escaped from the hands of research-
ers and clinicians and spread like wildfire through
the youth populations of the United States and Eu-
rope.

It was the psychotherapeutic potential of
psychedelics—the possibility of bringing about real,
lasting personality and behavior change—that origi-
nally motivated interest in these chemicals on the part
of Timothy Leary and other researchers at Harvard.
Leary was frustrated with the limited success of stan-
dard techniques of analysis and therapy in bringing
about any consistent or lasting benefit to patients.
Leary and the Harvard group soon shifted focus,
however, becoming fascinated instead with acid's
potential for catalyzing ecstatic and mystical experi-
ences.
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Acid's Therapeutic Assets
It's easy to see why psychotherapists would be

motivated to experiment with conducting therapy
sessions while their clients (and sometimes the thera-
pists themselves) were tripping on acid. Three im-
pediments to progress in psychotherapy are "emo-
tional numbness"—a lack of emotional self-aware-
ness and expression; inability to remember forma-
tive events and life periods; and mistrust or other in-
securities that cause the client to keep emotional dis-
tance between himself and his therapist. Many psy-
chotherapists saw acid's psychological effects as well-
suited to weakening—even dissolving—these im-
pediments. The heightening of emotional sensation
under acid creates an opportunity to increase the
client's emotional self-awareness and expression. Re-
pressed memories of traumatic events become more
accessible to psychotherapeutic treatment. The dis-
solution of interpersonal barriers enables increased
trust, responsiveness, and suggestibility on the part
of the client, enhancing his rapport with his thera-
pist and thereby accelerating the therapeutic process.

Large Doses Versus Small
Before acid was made illegal, more than 40,000

people received it in conjunction with psychotherapy.
The therapeutic approach varied widely. The hus-
band-and-wife team of Robert Masters and Jean
Houston, authors of Varieties Of Psychedelic Experience,
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pioneered "psycholytic therapy," in which small
doses and relatively large numbers of sessions were
used, a technique similar to that employed by the
famous European LSD therapist Hanscarl Leuner.
Stanislav Grof, a Czech psychiatrist who supervised
thousands of LSD therapy sessions in Prague and
later emigrated to America, used large doses and rela-
tively few sessions. In his therapeutic research, Grof
was struck by the frequent emergence of experiences
completely outside the domain of traditional theo-
ries and accounts of analysis and therapy. These ex-
periences, he observed, were often especially benefi-
cial to patients. Such phenomena led Grof to develop
a new, expansive "transpersonal" model of the lay-
ers of the human psyche and the kind of experiences
that happen in therapy. Grof's research is summa-
rized in his book LSD Psychotherapy.

Terminally III Patients
Studies conducted in the • 1960s with terminally

ill patients showed that many people facing death
demonstrated profoundly transformed approaches to
their situation after having a psychedelic experience.
Their feelings about death often changed from fear
and regret to acceptance of death as an inevitable and
potentially beautiful stage of the passage through life.
Patients' attitudes changed from depression, apathy
and anguish to sensitivity, poignancy, and deep re-
gard for others. They reported feeling at one with the
universe, loving life for itself, and having an im-
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proved quality of life for the time they had left. In
the mid-1990s, the United States government again
began permitting limited research on the effects of
LSD among terminally ill people.

Therapeutic Successes
The most conclusive and encouraging research

results come from studies in the treatment of alco-
holism. Bill Wilson, founder of Alcoholics Anony-
mous, tried LSD and was very excited about its po-
tential. In 1961, he wrote: "Though LSD and some
kindred alkaloids have had an amazingly bad press,
there seems to be no doubt of their immense and
growing value."

Leary and his Harvard associates conducted a
successful psychedelic therapy program with alco-
holics, and even went into prisons where they tripped
on psilocybin with prisoners in a program designed
to reduce the criminal "recidivism rate"—the percent-
age of prisoners that end up back in prison after be-
ing released. This program was very successful, al-
though Leary later commented that he wasn't sure
whether he and his colleagues had assisted the in-
mates in giving up criminality or just in becoming
smarter, more effective criminals who didn't get
caught anymore.

Therapists working with psychedelically-assisted
therapy tended to agree that it was more successful
among motivated people with "neurosis" or "adjust-
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ment problems" than among people suffering from
full-blown psychoses or other major mental disor-
ders. Limited research among people diagnosed with
schizophrenia suggested that acid could worsen their
conditions—but only for a few days or weeks after a
trip.

Psychological research with acid was halted by
government restrictions before any consensus
emerged as to the most effective and appropriate
means of using acid in psychotherapy. Just about all
the therapists and researchers who have explored
psychedelics in therapy agreed that acid promised
to be a powerful addition to the psychotherapist's
bag of tricks. While it is no longer legal to use it in
this capacity in the United States, in the 1990s Swit-
zerland—the country in which LSD was discovered—
sanctioned the use of acid and other psychedelics in
therapy.
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ACID AND CREATIVITY

Testimonials to the stimulating impact of the
psychedelic experience on creativity abound.
At least nine major scientific studies were con-

ducted on the subject of acid and creativity before
acid was made illegal. Frank Barron, the psycholo-
gist who "turned on" Timothy Leary, specialized in
the area of psychedelics and creativity. Findings of
fascinating studies conducted in the 1950s are sum-
marized in psychologist Charles Tart's classic book,
Altered States Of Consciousness.

Kachina Paintings
The effects of acid on creativity were examined

in a unique, celebrated experiment of the 1950s con-
ducted by Los Angeles psychiatrist and LSD re-
searcher Oscar Janiger, cousin of the world-renowned
Beat poet and psychedelic exponent Allen Ginsberg.
Janiger, known as "Oz"—as in "The Wizard of Oz"—
to clients and friends, used acid in psychoanalysis
sessions, one of which was immortalized in the best-
selling diaries of his patient, the famous erotic novel-
ist Anais Nin.
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In Janiger's creativity experiments, painters were
presented with a Kachina doll. Kachina dolls are de-
pictions of spirits crafted and used ritually by Na-
tive American Indians of the Hopi tribe. The artists
were asked to create one painting of the Kachina doll
prior to taking acid and a second rendering while
under its influence.

Carl Hertel, an art history professor at Pitzer Col-
lege in Claremont, California, undertook a stylistic
assessment of the two hundred and fifty paintings
that were produced over the seven years of Janiger's
experiment. He found significant changes in artistic
style. Artists who used a representational style be-
fore taking LSD became more expressionistic when
under the influence. Other changes involved the size
of the image relative to the doll, movement, alteration
of the relationship between foreground and back-
ground, greater intensity of color and light, simplifi-
cation, symbolic and abstract depiction, and fragmen-
tation, disorganization, and distortion.

Artists judged their LSD productions to be more
interesting than and aesthetically superior to their
usual material. Most of the artists in the study incor-
porated acid-influenced stylistic changes into their
subsequent work, which they felt now integrated new
levels of meaning. In the late 1980s, the Kachina doll
paintings became the basis of a fascinating art exhibit.
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Creative Uses Of LSD
Terence McKenna, in Food Of The Gods, calls

psychedelics "enzymes that synergize the human
imagination." Because of the changes in thought pro-
cesses that acid induces, many people have reported
experiences in which breakthroughs to previously in-
soluble problems have occurred. Architect Kyosho
Izumi's LSD-inspired design for the ideal mental
hospital won him a commendation for outstanding
achievement from the American Psychiatric Associa-
tion. His plan has been used in the construction of
several mental health care facilities.

Because LSD boosts creativity, often literally allowing trippers
to see new solutions to problems, Terence McKenna calls acid
an "enzyme" for the human imagination.
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Herman Kahn, a civil defense planner for the
Department of Defense, used acid to contemplate
complexities of bombing strategy. Ralph Abraham,
professor of mathematics at the University of Cali-
fornia at Santa Cruz, is a pioneer of the new "chaos
mathematics" that includes the equations used to
generate the swirling fractal images so popular
among people enthused about psychedelics.
Abraham has publicly attested to using acid for in-
sight in developing this revolutionary new branch
of mathematics.

Writers sometimes report that acid trips have
helped them break through writer's block. For ex-
ample, a European man who became a successful
novelist claimed that he had never been able to com-
plete a manuscript before his first trip.

The San Francisco Sound
The famous "San Francisco Sound" that revolu-

tionized rock and roll music in the late 1960s—pio-
neered by such famous bands as the Grateful Dead
and the Jefferson Airplane—can be viewed as an out-
come of acid's impact on creativity. The San Fran-
cisco scene in which the new musical idiom origi-
nated was literally drenched with LSD. Musicians
were using it—lots of it. Their audiences were using
it—lots of it. Often both musicians and audience were
high on acid—lots of it—during performances and
concerts. It's no surprise, then, that when the new
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sound spread outside of San Francisco, it came to be
known as "acid rock" for the connection between its
development and the use of LSD.

Before acid caught on in the San Francisco music
scene, rock and roll music had been based on very
simple blues-based structures and rhythms. When
acid hit the scene, live improvisation, previously ab-
sent from rock and roll, became popular. New com-
positions and improvisations began to incorporate
the complex, subtle harmonics of jazz, the structural
geometry of classical music, the intertwining coun-
terpoint melodies of baroque, and electric and elec-
tronic textures from—well, outer space. The new
songs were longer, more complicated, and featured
far greater range and contrast of mood than the
simple, straightforward tunes that had preceded
them. Many musicians were very open with the press
and fans about their use of acid, testifying enthusias-
tically to its role in the creative process. Rock music
has never been the same since.

Acid House
In the late 1980s and early 1990s, the acid experi-

ence once again came to play an influential role in
popular music—but the new sonic psychedelia was
disco-based dance music instead of rock and roll. A
form of electronic dance music called "Acid House"
was born in Chicago and made its way to the United
Kingdom, where it burgeoned into a massive popu-
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lar youth movement centered around "raves," huge
all-night indoor and outdoor dance parties with psy-
chedelic light shows. In the 1990s, raves spread to
the United States and across the world.

Acid House music was at first more closely asso-
ciated with MDMA—popularly known as "Ec-
stasy"—than LSD. In fact, the word "Acid" in "Acid
House" referred originally not to LSD, but to the
Chicago practice of "acid burn," by which small bits
or "samples" of other music would be incorporated
into a song or performance. But acid soon became as
popular as Ecstasy at raves. And, according to a story
circulated in the underground, an African American
disc jockey widely credited as one of the inventors of
Acid House claimed that the inspiration for the new
form of dance music came to him on an acid trip.

As the Acid House movement grew and spread,
the new music spawned dozens of sub-genres, includ-
ing "Techno," "Jungle," and "Drum and Bass." The
"Ambient" and "Trance" varieties—the latter largely
developed at internationally-attended, acid-fueled
dance parties on the island of Goa in India—show a
particularly strong psychedelic influence and are
widely associated with the use of acid and acid-in-
fused artwork and decor.
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Set And Creativity
Acid's potential to stimulate creativity—like all

other facets of psychedelic experience—is closely
connected with dose, set, and setting. One study, for
instance, concluded that acid inspires and enhances
creativity only among people already concerned
about creativity to begin with. This finding reflects
the important role of mental set in shaping the LSD
experience and its outcome. Concern about creativ-
ity was part of the set of those who reported creative
stimulation from the use of acid, and, predictably, the
nature and results of their trips reflected this quality.

Significantly, no artists reported that use of acid
diminished creativity!
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SPIRITUAL EXPERIENCES

People who take acid report experiences that
transcend ordinary reality into powerful spiri-
tual awakenings. LSD journeys have made

mystics, religious converts, and spiritual practitioners
out of many, many trippers.

Psychedelics like acid have a long history of in-
volvement with spiritual or religious experiences and
practices. Organic psychedelics such as psilocybin
mushrooms and ayahuasca have been used in initia-
tions, healing practices, and religious ceremonies by
tribal shamans the world over since before the dawn
of history. A major scholarly thesis put forth by Albert
Hofmann, the discoverer of acid, and Gordon
Wasson, the discoverer of the psychoactive proper-
ties of psilocybin mushrooms, holds that an LSD-like
chemical was a key component of the "Mysteries of
Eleusis," the ancient Greek initiation rite in which
Socrates, Aristotle, Plato, and other founders of Clas-
sical civilization participated. To this day, the Native
American Church—with the legal sanction of the
United States Government under the auspices of free-
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dom of religion—maintains the practice of using the
psychedelic peyote cactus in a transformative ritual
called the "vision-quest."

Aldous Huxley referred to psychedelics as a "gra-
tuitous grace," meaning that psychedelics, while not
necessary for spiritual progress, could nonetheless
be very helpful. The connection between psychedelics
and spiritual experience has resulted in the coining
of a new term, "entheogen," for LSD and other psy-
chedelic substances. This word, popularized largely
by ethnobotanical researcher Jonathan Ott, means
roughly "generating an inner experience of God,
gods, or divinity."

Feeling Like The Young Buddha
Still completely ripped on LSD, my newborn

self relished in the comfort of the forest floor. I feel
I'm in the arms of the Divine Mother. Beautiful
colors and patterns nourish my mind as content-
ment drenches me to the core. The forest is alive
with the joyful tunes of merriment. The sun is smil-
ing through the trees, and cotton ball clouds drift
carelessly across the sky.

Missing heavily, and feeling like the young Bud-
dha, I sit up and ponder the radical transformation
that just took place. Having broken through the
material plane, I passed beyond the level of con-
sciousness, and entered the Void, where time and
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space don't exist. Eliminating my lower self, I ex-
perienced the highest state of Being, the point where
Nothingness and awareness become one."

—John Walker
To Seed The New Planet

Personal Growth
Many psychotherapists think that acid's poten-

tial to catalyze religious or spiritual experiences is its
greatest therapeutic asset. Therapists familiar with
such awakenings generally believe that they can heal
the wounded psyche more powerfully than any other
type of experience or therapeutic process. Before psy-
chological work with acid was all but wiped out by
legal constrictions, the connection between
psychedelics and spiritual opening was a driving
component of enthusiasm among psychotherapists
for it's potential to assist their efforts.

The Miracle At Marsh Chapel
As research and experimentation progressed

through the 1950s and early '60s, fascination with the
mystical or religious character of tripping rapidly
overtook interest in its psychotherapeutic, aesthetic,
and other potentials. For example, the research into
psychedelics conducted by Timothy Leary and his
colleagues at Harvard University began with a psy-
chological focus—reflecting their mental set as pro-



46 	 ACID TRIPS AND CHEMISTRY

fessors in psychology—but soon became dominated
by exploration of the spiritual depths of the psyche-
delic experience.

While at Harvard, Leary and his colleagues per-
formed a classic experiment investigating the rela-
tionship between psychedelic and religious experi-
ences. On one Good Friday they conducted a "double
blind" experiment in which students of divinity were
given, in a religious setting, psilocybin or a placebo.
Ninety per cent of those taking the psilocybin re-
ported an intense religious experience, as compared
to only ten percent of those who took the placebo.

This experiment, the basis of a doctoral disserta-
tion by psychedelic theologian Walter Pahnke, has
come to be known as "the Miracle at Marsh Chapel"
after the location at which it was conducted. In the
1990s, psychedelic researcher Rick Doblin followed
up on the Marsh Chapel experiment, finding that the
spiritual experiences of many of the participants had
lasting, life-changing value.

Acid Explosion
The spiritual quality of LSD was foremost in pro-

pelling the tripping explosion of the 1960s and has
fueled underground acid experimentation ever since.
In the 1990s, DEA Administrator Thomas A.
Constantine acknowledged this important facet of
acid's appeal in language clearly reflecting his own
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bias on the subject: "In the early 1960s, d-lysergic acid
diethylamide (LSD) emerged as a drug of abuse
within a small group of individuals who were at-
tracted to the drug's alleged mystical properties."

My Spiritual Awakening
Once upon a time, many years ago, on a sunny

afternoon in the garden of a Cuernavaca villa, I ate
seven of the so-called sacred mushrooms which had
been given to me by a scientist from the University
of Mexico. During the next five hours, I was whirled
through an experience which could be described in
many extravagant metaphors but which was, above
all and without question, the deepest religious ex-
perience of my life.

I have repeated this biochemical and (to me) sac-
ramental ritual several hundred times, and almost
every time I have been awed by religious revela-
tions as shattering as the first experience.

—Timothy Leary
The Politics Of Ecstasy

Acid And The New Age
The widespread use of LSD in the 1960s played a

crucial role in catalyzing the proliferation of alterna-
tive spiritual forms and practices that have swept
Western society. After experimenting with acid, many
people developed a spiritual connection with nature,
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a phenomenon that has contributed to a contempo-
rary renaissance of nature-based, pantheistic religions
and ways of life like Neo-paganism, tribalism, and
witchcraft—as well as to the growth of environmen-
talism. Spiritual awakenings catalyzed by LSD led
many to become activists for nuclear disarmament
and world peace. Many trippers became interested
in Eastern religions and spiritual practices such as
Hinduism, Yoga, Buddhism, and Taoism. Others
tuned into occultism, Gnosticism, and other Western
mystical traditions.

In the 1960s and early 1970s, droves of acidheads
were inspired by their trips to seek out mystical lit-
erature, which in turn compelled them to seek living
adepts and teachers of various mystical and spiritual
traditions. The Beatles briefly apprenticed themselves
to the Maharishi Mahesh Yogi, the world-famous
exponent of Transcendental Meditation. Poet and
psychedelic enthusiast Allen Ginsberg became a Bud-
dhist, while pioneering Czech LSD researcher
Stanislav Grof became a student of Siddha Yoga's
Swami Muktananda. Thousands became students of
Swami Prabhupada, head of the International Soci-
ety for Krishna Consciousness, members of which are
popularly known as "Hare Krishnas." In the late
1960s, Swami Prabhupada responded to interest on
the part of psychedelic youth by establishing a cen-
ter in San Francisco, the planetary hub of acid ex-
perimentation—and journalistic exposes published
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in the 1980s alleged that acid was still being used
widely in the upper echelons of the Hare Krishna
movement.

As the impact of the 1960s acid explosion spread
across society, dozens, perhaps hundreds, of Eastern
and alternative spiritual movements—as well as new
political perspectives—took root in the fertile soil of
acid-altered
consciousness.
These seeds
have now blos-
somed into the
highly visible,
persistent fea-
ture of modern
culture known
as the New Age
movement.

In Hindu and Buddhist symbolism, mandalas
represent the unity of the universe. Many trippers
turned to Eastern religions to better understand
their experiences. (Reprinted with permission
from Amazing Dope Tales by Stephen Gaskin.)

A Joyous Cosmology
Foremost among the exponents of the relation-

ship between psychedelic and mystical experience
was British-born philosopher and former minister
Alan Watts, who was already one of the Western
world's most notable popularizers of Eastern reli-
gious thought by the time he began experimenting
with psychedelics. The Joyous Cosmology, his poetic
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account drawn from several trips, celebrates the mys-
tical dimensions of the acid experience. Watts advo-
cated a kind of "graduation" from acid in which spiri-
tual aspirants would eventually set the drug aside
and focus on developing and applying the insights
they had derived from their trips in their daily lives.
"When you get the message," he said, "hang up the
phone."

Ram Dass's Journey
A classic acid-inspired spiritual journey was that

of psychologist Richard Alpert, a key figure in the
psilocybin and LSD research conducted at Harvard
University in the early 1960s. With Timothy Leary
and graduate student Ralph Metzner, Alpert coau-
thored The Psychedelic Experience, which, as an explo-
ration of the resonances between LSD trips and the
realms of spirit described in an ancient Buddhist
manual called The Tibetan Book Of The Dead, was an
important early literary reflection on the connection
between acid and spiritual experience.

In the late 1960s, in search of a spiritual teacher
and inspired by his many acid trips, Alpert traveled
to India, where he became a student of the Hindu
guru Neem Karoli Baba, who gave Alpert the spiri-
tual name "Ram Dass," meaning "servant of God."
Early in his relationship with Neem Karoli Baba,
Alpert gave the Indian holy man a huge dose of LSD,
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which the Baba called "yogi medicine." As far as
Alpert could tell, the guru was completely unaffected
by it! Alpert took this as a sign of the depth of the
yogi's spiritual attainment.

Alpert's transition from acid psychologist to
Hindu mystic—from "Dr. Richard Alpert" of Harvard
to "Ram Dass"—is recounted in his classic book, Be
Here Now, which launched his career as one of the
major proponents of Hinduism, meditation, and other
Eastern religious ideas and practices in the modern
West. In the early 1990s, Ram Dass publicly revealed
that he continued to drop acid every few years as a
form of spiritual self-examination.

Dose, Set, And Setting
Acid's ability to catalyze religious and spiritual

awakening—like all other aspects of acid experi-
ence—is related to dosage, set, and setting. Higher
dosages seem to be much more closely associated
with spiritual experiences than lower ones. Religious
settings also play an important role in bringing about
religious trips, and people who already have religious
inclinations—in other words, a religious mental set—
are more likely to have spiritually-charged acid trips
than people who lack such tendencies.

The world-famous scholar of religion Huston
Smith reviewed the entire body of research on
psychedelics and spiritual experience and reached
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some astonishing conclusions. Psychedelic drugs,
according to Smith, produce religious experiences
completely indistinguishable from those that take
place spontaneously without psychedelics. One-
fourth to one-third of the general population will have
such an experience when given acid, even if the re-
searcher or therapist supervising the trip makes no
effort to guide it in a spiritual direction. Three quar-
ters of those with previous religious inclinations
will have religious experiences when given
psychedelics—and if the setting is religious in char-
acter, this ratio soars to nine out of ten.

Smith's authoritative statements firmly establish
the entheogenic properties of LSD and other
psychedelics. His conclusions also highlight the im-
portance of set and setting in bringing these quali-
ties to the forefront of the experience.



BAD TRIPS

Aldous Huxley hit the nail on the head in
Heaven And Hell, his literary exploration of
psychedelic experience, when he wrote: "vi-

sionary experience is not always blissful. It is some-
times terrible. There is Hell as well as Heaven."

The psychedelic experience revealed its hellish
flipside when acid began to be used widely outside
the context of supervised research and psycho-
therapy. Some people started having "freak-outs,"
"bummers," or "bad trips"—unpleasant, frightening,
and occasionally utterly harrowing experiences from
which it could take a long time to fully recover.

Timothy Leary poignantly described a particular
type of acid hell that he once experienced himself:
"You can find yourself feeling that you've lived most
of your life in a universe completely of your own,
not really touching and harmonizing with the flow
of the people and the energies around you. It seems
to you that everyone else, and every other organism
in creation, is in beatific communion, and only you
are isolated. Every action around you fits perfectly
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into this paranoid mosaic. Every glance, every look
of boredom, every sound, every smile becomes a con-
firmation of the fact that everyone knows that you
are the only one in the universe that's not swinging
lovingly and gracefully with the rest of the cosmic
dance."

Most bad trips, of course, can be traced to issues
concerning dosage, set, and setting. These factors play
as central a role in the occurrence of bad trips as they
do in generating creative breakthroughs and ecstatic
experiences.

Public Fear
In the mid-1960s—after a decade of largely posi-

tive journalistic coverage of LSD—the endless search
for compelling news copy led to gleeful exploitation
of the bummer phenomenon. Bummers were repeat-
edly portrayed in the most sensationalistic horror-
movie terms. The apocalyptic bad trip became the
source of widespread fear of acid and has served as
the centerpiece of law enforcement's campaign
against the drug ever since.

Albert Hofmann, the discoverer of LSD, said that
the fear that came to surround acid in society during
this time was generated by misuse of the drug: "They
did not use it the right way, and they did not have
the right conditions. So, they were not adequately
prepared for it. It is such a delicate and deep experi-
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ence, if used the right way. But remember, the more
powerful the instrument, the more chance of dam-
age occurring if it is not used properly. And back at
that time, there were unfortunately many occasions
where psychedelics were not treated with proper re-
spect, and used in the wrong way, and consequently
caused injury. So the psychedelics came to be feared."

Tripping: A Risk
There are risks involved whenever you take LSD.

Nobody should take LSD unless he knows he's go-
ing into the unknown. He's laying his blue chips
on the line. He's tampering with that most delicate
and sacred of all instruments, the human brain.

Life is a series of risks. We insist only that the
person who goes into it knows that it's a risk, knows
what's involved, and we insist also that we have
the right to take that risk. No paternalistic society
and no paternalistic profession like medicine has
the right to prevent us from taking that risk.

—Timothy Leary
Turn On, Tune In, Drop Out

Bummers In Acid Therapy
The very same qualities that once made LSD such

an exciting tool for psychotherapists—intensity of
emotion and emergence of traumatic memory—can
lead to bad trips. "Bummers" as such, however, were
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virtually unknown in the more than ten years of psy-
chotherapeutic experimentation that preceded LSD's
dissemination into the population at large. The ab-
sence of bummers during the period of therapeutic
research and use is connected to the fact that settings
for the sessions were carefully chosen and included
the presence of a doctor, therapist, or researcher—
usually a person with personal experience in trip-
ping—who elicited trust and confidence from the
person taking the acid. Conditions like these tend to
minimize the occurrence of bad trips.

Most of the therapists conducting LSD research
in the 1950s and early 1960s were skilled at guiding
confrontations with difficult feelings and memories
towards positive conclusions, leaving patients feel-
ing relieved and empowered by having courageously
encountered and at least partially dispensed with
some source of fear or anxiety. This kind of process is
the essence of much psychotherapy, and many thera-
pists found that with LSD they could complete it in a
few hours compared to dozens or hundreds of ses-
sions without it. Since the patient usually finished
the trip feeling lightened up, refreshed, and unbur-
dened, nobody thought to call such sessions "bad
trips"—no matter how difficult certain portions of
the experience might have been.

Without skillfully arranged settings and the
guide's supportive influence, however, people tak-
ing acid "recreationally" who encountered difficult
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territories were at a disadvantage in reaching a posi-
tive resolution—often feeling bad until the trip was
over and sometimes for a long while afterward. Af-
ter all, what the hell are you supposed to do if you
start freaking out in a crowded, loud rock concert
when there's nobody around who can comfortably
talk you down?

Albert Hofmann Bums Out
With the increasing depth of inebriation, every-

thing became yet stranger. Weird, cold, foolish, de-
serted, in a dull light, were the places I traversed
when I closed my eyes. Emptied of all meaning, the
environment also seemed ghostlike to me whenever
I opened my eyes and tried to cling to the outer
world. The total emptiness threatened to drag me
down into absolute nothingness. Fear of death seized
me, and illimitable longing to return to the living
creation, to the reality of the world of men. After
timeless fear I slowly returned to the room.

—Albert Hofmann
LSD: My Problem Child

Adulterants And Other Drugs
Bummers are often attributed to "bad acid,"

which usually means acid that has been mixed with
other psychoactive substances like amphetamine or
with toxins like strychnine. Chemical analyses per-
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Despite common assumptions, most
street acid, such as the blotter acid
shown above, is relatively pure.

formed on samples of
underground acid
over several decades,
however, show a re-
markably high degree
of purity—especially
for a "street" drug.
These findings indi-
cate that, contrary to
widespread belief,
bad acid is generally
not the culprit when a
bummer occurs.

Mixing acid with other drugs, however, can cause
bummers. Most trippers who experiment in this area
find that acid generally mixes well with some drugs
but not with others. Many acid enthusiasts enjoy
smoking cannabis while tripping, a combination
sometimes called "gilding the lily." The practice of
"candyflipping"—combining acid with MDMA or
"Ecstasy"—has become popular at raves.

Mixing acid with stimulants, on the other hand,
is usually considered to be a recipe for a bad trip.
The side effects of speed and cocaine, for instance,
often include jittery feelings, overstimulation, anxi-
ety, and difficult, moody "come-downs"—sensations
that can be vastly magnified by the sensory amplifi-
cation of LSD.
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Negative Realities
"Insight" is one of the words most commonly

associated with psychedelic experiences. Insight—
breakthroughs in perception, awareness, and under-
standing—is prized as one of the Holy Grails of the
psychedelic quest. But the achievement of insight is
by no means always a pleasant experience.

In The Doors Of Perception and again in Heaven
And Hell, Aldous Huxley says that psychedelics turn
off the nervous system's "reducing valve," a kind of
"screen" that filters out information unnecessary to
survival or effective functioning. In other words, trip-
pers perceives things—both internal and external—
that people normally shut out.

This vast influx of new perceptions can lead to
aesthetic rapture, even mystical bliss. But it can also
lead to sudden, shattering awareness of unpleasant,
previously unseen truths about oneself, one's life, and
the world—accurate negative perceptions which can,
in turn, lead to bad trips.

There is a great deal of unpleasant, even hellish
reality to which people remain blind in order to fo-
cus on the necessities of daily existence. As the re-
ducing valve of normal consciousness is suspended
and the floodgates of insight are opened by LSD, the
tripper may be overwhelmed by new awareness of
negative aspects of reality that his perceptual filters
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have previously kept hidden. He may become aghast
at the true depth of the horrors of war, poverty, and
social injustice, or be vividly presented with previ-
ously unseen faults, foibles, and failures of his own.
The less the tripper has dealt with these negative re-
alities in his life, the more devastating these insights
can be.

Experiences of this kind have led some trippers
to engage in social activism or to undertake new ef-
forts at personal change. For others, however, psy-
chedelic insight into the negative underside of real-
ity has been nothing more than a bad trip.

A Trip Goes Awry

The acid effects distract me. I look at Toni and
she seems transformed. A small dark mole on her
lower cheek, near the corner of her mouth, flashes a
vortex of blazing color: red, blue, violet, green. Her
lips are too full, her mouth too wide. All those teeth.
Row upon row upon row, like a shark. Why have I
never noticed that predatory mouth before? She
frightens me. Her neck elongates; her body com-
presses; her breasts move about like restless cats be-
neath her familiar red sweater, which itself has taken
on an ominous, threatening purplish tinge. To es-
cape her I glance toward the window. A pattern of
cracks that I have never been aware of before runs
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through the soiled panes. In a moment, surely, the
shattered window will implode and shower us with
fiery fragments of glass. The building across the
street is unnaturally squat today. There is menace
in its altered form. The ceiling is coming toward
me, too. I hear muffled drumbeats overhead—the
footsteps of my upstairs neighbor, I tell myself—
and I imagine cannibals preparing their dinner. Is
this what tripping is like? Is this what the young of
our nation have been doing to themselves, volun-
tarily, even eagerly, for the sake of amusement?

. . .This is a bad trip. This is a very bad trip.

—Robert Silverberg
Dying Inside

Tripping Is Not For Everyone
Even the most enthusiastic trippers agree that

acid isn't for everyone, and they emphasize this is-
sue when discussing the occurrence of bad trips. In
The Politics Of Ecstasy, Timothy Leary describes the
tiny minority of people he had encountered whose
trips were so bad that they were still disturbed two
or three weeks later: "All of these [people] had been
in a mental hospital before, and they were people who
could not commit themselves to any stable relation-
ship. And all of these people had nothing going in
their lives. They were drifting or floating, with no
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home or family or any roots, no stable, ongoing life
situation to return to. It's dangerous to take a trip if
you have no internal trust and no external place to
turn to."

Leary goes on to emphasize the problems that
tripping presents for highly anxious people. He
noted, "In any thousand people, or perhaps hundred,
there's a professional full-time worrier. Now when
this person takes LSD, he's going to wonder if he's
going crazy, he's going to worry that he's insane, he's
going to worry about brain damage, he's going to
worry about controlling it. Worriers, of course, are
people who want to have everything under control.
And life is not under control. Life is a spontaneous,
undisciplined, unsupervised event. Your worrying
person is going to lay his worrying machinery on
LSD."

Government Causes Bummers
The cultural and sociopolitical baggage that sur-

rounds LSD—which was to a great extent generated
by bad trips in the first place—actually fosters the
occurrence of bummers. One aspect of set that can
cause bad trips, especially among novice trippers, is
fear of the psychedelic experience itself. In other
words, a person can have a bad trip simply because
he or she is afraid of having one.
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The government and the media have done much
to encourage just this kind of fear. Furthermore, the
fact that the government has made tripping illegal
can be an additional source of paranoia or discom-
fort during a trip. The decision to be a tripper doesn't
make a person immune to having their trip poisoned
by such influences. In other words, the government
itself has contributed to many acid bummers.

Avoiding Bummers
Trippers generally recommend careful attention

to dosage, set, and setting as the best way to avoid
bummers. Timothy Leary succinctly summarized fac-
tors that are especially important in avoiding bum-
mers when large doses are used. Returning to The
Politics Of Ecstasy, he said: "Everyone, normal or neu-
rotic, experiences some fear and confusion during the
high-dose LSD session. The outcome and duration
of this confusion depends upon your environment
and your traveling companions. That's why it's tre-
mendously important that the LSD session be con-
ducted in a protected place, that the person be pre-
pared and that he have an experienced and under-
standing guide to support and shield him from in-
trusion and interruption. When unprepared people
take LSD in bad surroundings, and when there is no
one present who has the skill and courage to guide
them through it, then paranoid episodes are pos-
sible."
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Handling Bummers
Many trippers have developed skill at resolving

difficult trips among friends, acquaintances, and even
fellow trippers encountered randomly on the street
or at a concert. In case of bad reactions, the tripper's
companions remove disturbing influences and get the
person to a safe, comforting environment in which
stimulation is reduced while reassuring him or her
in a soothing manner. If trippers fear losing their san-
ity, as LSD inventor Albert Hofmann did in his first
experience, companions remind them that the expe-
rience is caused by the LSD and is a temporary con-
dition that will end in few hours. Companions of a
tripper experiencing odd bodily sensations will point
out that the body is actually functioning normally.
Companions may also gently suggest that the trip-
per pay attention to something positive and beauti-
ful in the environment, like a flower or a tree.

Adverse reactions can be neutralized to some
degree with tranquilizers. For instance, Valium® can
be used to alleviate anxiety. When admitted to hos-
pital emergency rooms, people having bad trips are
often treated with Stelazine®, Thorazine®, or other
major tranquilizers. If it is necessary to take the per-
son to an unpleasant setting such as a clinic or the
emergency wards of a hospital in order to obtain such
medication, however, fear and other upsetting feel-
ings can be magnified. Most people experienced with
acid recommend calm, supportive talking as the best
method for reducing panic.
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Fewer Bummers
In recent years there has been a very low inci-

dence of hospital emergency room admissions involv-
ing LSD. This means there has been a decrease in the
frequency of serious bummers despite the fact that
tripping is still widespread.

This reassuring trend has been attributed to two
factors. The first factor is dosage. Serious bummers
are associated with high doses of acid, and the po-
tency of the average hit of acid dropped markedly in
the 1970s, remaining relatively low ever since. The
second factor is that, as time has passed, the popula-
tion of people who trip have increased their skill at
avoiding and handling bummers.
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COVERT DOSING

Timothy Leary articulated two "command-
,/ 	 ments" about tripping, the only really hard-

and-fast rules about the subject that he ever
put forth. The first commandment upholds the right
of every individual to alter his or her own conscious-
ness—using drugs to do so if he or she so chooses—
without interference from others. The second com-
mandment is: "Thou shalt not alter the conscious-
ness of thy fellow man without his knowledge and
consent"—an admonishment against slipping acid or
other psychedelics to a person who isn't expecting to
get dosed.

Many people, of course, take exception to Leary's
first commandment. But the consequences that can
occur when his second commandment is violated
make it a rule that any sensitive person can agree
with.

Guaranteed Bummer
Ingesting acid unwittingly is a set-up for a bad

trip. The victim of an accidental or surreptitious dose
may never figure out what's causing the radical
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changes in perception that are taking place—espe-
cially if he or she is inexperienced with the effects of
LSD—and descend into confusion, attributing the
experience to the eruption of psychosis or believing
that the world itself is somehow shifting or chang-
ing, all familiarity melting away into chaos.

If the victim figures out what's going on, the first
reaction is likely to be the shock of having been vio-
lated, the sense of having one's own will and self-
sovereignty stolen away. Such a mental set hardly
bodes well for a good trip, as these feelings may be-
come central themes of the entire experience.

Acid As A Weapon
Certain echelons of the acid underground still

have a kind of psychedelic "Wild West" flavor. In
these circles, the covert administration of a huge dose
of acid has sometimes been performed as a form of
retribution against an individual who ripped others
off in a drug deal or otherwise committed a serious
violation of the outlaw code. This practice is some-
times referred to as "spinning" the victim.

Acid, especially in a liquid form as shown, can easily be given to
unsuspecting people, but the practice is highly unethical and causes
a guaranteed bummer. No one should ever be given LSD without
first being informed and consenting.
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An Unwelcome Surprise
Covert dosing also sometimes occurs for other

reasons. Young, naive, inexperienced, or just plain
thoughtless trippers sometimes think that sneaking
someone else a dose of acid is some kind of favor—
like leaving an unexpected gift or staging a surprise
party for another person's brain cells. Although the
motivations in such cases are relatively innocent, re-
sults of such behavior usually range from unpleas-
ant to catastrophic for the person who gets dosed.

An Accidental Awakening
At least one famous case of possible covert dos-

ing produced results that the "victim" considered
beneficial. Psychologist Art Kleps is the author of the
Boohoo Bible, a surreal psychedelic religious tract that
is the central text of a bizarre, eccentric, but light-
hearted cult called the Neo-American Church. Kleps
is the guru of this loose-knit, obscure organization,
which employs acid as its primary sacrament.

Kleps lived at Millbrook, the experimental psy-
chedelic research community in rural upstate New
York that Timothy Leary and his colleagues set up
when they were booted out of Harvard University
for their acid experiments. Kleps relates this period
of his life in a wacky and entertaining book called
Millbrook, which recounts an incident that Kleps at-
tributes to Leary and colleagues slipping acid into
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his wine. Alone in his Millbrook bedroom after fin-
ishing his drink, Kleps had a mystical episode closely
resembling the descriptions in Hindu texts of the clas-
sic yogic Kundalini experience. The latent cosmic
generative energy, known to Eastern mystics as the
Kundalini-shakti, suddenly erupted and sprang forth
from the base of Kleps' spine, filling his body with
electric force and his mind with visions and ecsta-
sies. This episode was a major spiritual turning point
that changed the course of Kleps' life.

Kleps assumed that the Millbrook honchos had
dosed his wine with a boatload of acid, and was ac-
tually almost grateful to them because of the nature
of the experience that ensued. According to Kleps,
however, Leary and cohorts denied any responsibil-
ity for the incident—without appearing even re-
motely defensive about the accusation. Considering
the innocent character of their reaction—as well as
Leary's profoundly spiritual approach to
psychedelics and his strong moral stance against slip-
ping acid to people without their knowledge—it
seems likely that this denial was truthful.

Nobody knows what really caused Kleps'
Kundalini awakening. While someone may well have
slipped him acid—if not Leary and his close associ-
ates—the ancient texts of Yoga do claim that
Kundalini activation can occur spontaneously in
those who are specially blessed.
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Government Pranks
The practice of dosing other people without their

foreknowledge has occurred in no situation with
greater frequency than in secret government experi-
mentation with acid as a weapon and an agent of
mind-control. The book Acid Dreams, by Martin A.
Lee and Bruce Shlain, documents these experiments
and relates an abundance of anecdotes about covert
dosing. The government even set up a phony brothel
in Northern California in which agents posing as
prostitutes slipped acid into their client's drinks,
while the results were observed from behind a two-
way mirror.

Agents and administrators at the intelligence
agencies became so enthused and power-drunk with
their potent and intriguing new pharmacological tool
that many of them lost control, stepping well out-
side the bounds of the experiments for which the
government supplied the acid. In fact, they actually
started slipping large doses of the powerful psyche-
delic into each other's coffee at agency offices dur-
ing work hours. The victim would often display bi-
zarre, senseless, or self-destructive behavior—one
even jumped out of a window.

While the extreme behavior that resulted from
these office pranks has sometimes been used within
government circles to support the belief that acid it-
self is uncontrollably dangerous, the abusive and
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frightening nature of the circumstances makes the
victims' reactions easy to understand. As conspiracy
writer Robert Anton Wilson put it with characteris-
tic wit and irony, "they either didn't know what was
happening to them, they thought they were losing
their minds, and they jumped out the window. Or,
they did realize what was happening, that the intel-
ligence agency of their own government was covertly
giving them mind-altering drugs...and they jumped
out of the window."

Tragedy And Torture
Back in the 1950s, one African American soldier

suspected of treasonous activity was held and inter-
rogated—in fact, tortured—by authorities after hav-
ing been slipped a large dose of acid that the govern-
ment agents apparently hoped would function as a
truth serum. Not only did the man turn out to be in-
nocent, but after this terrifying experience he was
intensely anxious and severely dysfunctional for the
rest of his life. Decades later, when he found out that
the government had given him acid, he took his case
to the media.

The Acid Credo
Acid is well-known for its connection to spiritual

experiences, which in turn often lead to a Buddhist-
like belief in nonviolence and gentle respect for all
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living things. Despite the fact that this kind of paci-
fistic ethic is prevalent in the acid underground, the
patently violent act of dosing people with acid with-
out their prior knowledge or consent still sometimes
occurs. However, this practice represents a serious
infringement of the ethical credo of serious, thought-
ful trippers, who view it as a violation of both mind
and body—a kind of brain-rape. And those who ap-
proach acid from a spiritual perspective consider this
act an unconscionable abuse of a holy sacrament.
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ACID LAW

One hundred years ago, there were no drug
laws in the United States. Pleasure drugs were
not prohibited and medicines weren't regu-

lated. In fact, interference in such matters conflicted
directly with the government's proper role as it was
described by the nation's founders, especially Tho-
mas Jefferson. Nonetheless, in the early 1900s, the
United States government began passing laws exer-
cising control in these areas.

History Of Drug Law
The first drug laws were directed at smoked

opium products. While opium in tincture form was
a cornerstone of the practice medicine throughout the
Western world at this time, the practice of smoking
opium—and opium's distinct smokable forms—were
characteristic of Oriental cultures, especially China.
The practice of smoking opium as a pleasure drug
had arrived in the United States by way of a large
influx of Oriental immigrants, many of whom were
brought in to build railroads.
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Racism
Because they targeted only drug practices and

products of specifically Oriental origin, the first drug
laws are believed to have reflected racist—or at least
nationalist—motives. Racial and other kinds of dis-
crimination have also been evident in the wording
of subsequent American drug control laws.

For instance, laws introduced in 1937 carefully
employed the Spanish word marijuana—used by
Mexican immigrants for the plant they smoked for
pleasure—instead of the term cannabis, used by doc-
tors who prescribed it as a medicine, or the word
hemp, by which the plant's industrially-used strains
were widely known. Since marijuana was at that time
a much more obscure word than either cannabis or
hemp, most citizens thought that the law was merely
preventing a decadent foreign scourge from spread-
ing through American society. They were unaware
that a beneficial medicine was being taken away from
them.

No More Drugs For Addicts
In 1914, the Harrison Narcotics Act instituted

government control of all non-medicinal—or "recre-
ational"—opium and cocaine. Furthermore, one par-
ticular medical use of these substances was also
banned by this legislation: the treatment of addicts.
Under the Harrison Narcotics Act, doctors who pre-
scribed opium to opium addicts could go to jail.
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Previous to this legislation, the practice of pre-
scribing addicts their drug of abuse had been quite
widespread in medicine. This approach—while simi-
lar to the modern practice of prescribing methadone
to heroin addicts—may seem to modern eyes ab-
surdly contradictory to the goal of actually treating
the problem.

But to many turn-of-the-century doctors, this
practice was just common sense. Getting the drug by
prescription from a pharmacy helped the addict mini-
mize the damage wreaked upon his or her health and
way of life. The addict was no longer subject to the
dangers, drain on time and money, questionable
product, and association with nefarious types neces-
sitated by dealing with the drug underworld. Medi-
cal supervision also provided the opportunity for the
physician to use his presence to guide the situation
towards a healthy resolution—hopefully, the patient's
liberation from addiction altogether.

Rise Of The AMA
Legions of doctors—unaccustomed to the notion

of government interference with the practice of heal-
ing—were outraged by the decision to criminalize
doctors for following a common course of treatment
that was often dictated by their best medical judg-
ment. Drug regulation thus inspired a collective mo-
bilization of American physicians to protect their pro-
fessional practice from control, corruption, and deg-
radation by political, social, and economic agendas.
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The vigilance galvanized in the medical commu-
nity by these developments was channeled largely
into the expansion and consolidation of the Ameri-
can Medical Association. Spurred into rapid growth
by the advent of government drug regulation, the
American Medical Association is now firmly estab-
lished as one of the world's most prominent and pow-
erful professional organizations.

Prohibition
The next major form of drug law was a Constitu-

tional amendment prohibiting alcohol passed in the
1920s. Prohibition was largely a response to the vast
and politically influential "temperance movement"
of the time.

Prohibition, however, was an utter failure. People
who wanted to drink just kept on drinking. Further-
more, organized crime underwent a tremendous
growth spurt in order to meet the huge new national
demand for black market alcoholic beverages. The
amendment prohibiting alcohol was soon repealed
for these reasons.

The Marijuana Tax Act
The Marijuana Tax Act controlling cannabis was

passed in 1937 over the objections of many doctors
aware of the plant's medical utility. Sponsored to a
great extent by wealthy lobbyists from the petroleum
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and paper industries, this law was viewed by many
as little more than an attempt to stamp out competi-
tive industries using hemp for fuel and paper. The
enormous manufacturing demands created by World
War II, however, prompted the United States Gov-
ernment to encourage the cultivation of hemp for a
few years despite the new law.

Acid Banned In The 1960s
Drug laws and bureaucratic regulation of medi-

cines have thrived, expanded, and proliferated since
World War II. In 1966 a law banning LSD was passed
because tripping was becoming a huge phenomenon
among youth and bummers were starting to capture
media attention. This law took effect in 1967.

Federal Controlled Substances Act
The Federal Controlled Substances Act of 1970

erased all previous drug laws and made new ones.
The purpose of this Act was to replace the disorga-
nized and inconsistent drug laws of the past with
systematic, consistent, and unified national legisla-
tion. This law, with some revisions, is still in effect.

The Controlled Substances Act classifies all con-
trolled substances into five legal categories called
"schedules," which are assigned the Roman numer-
als I-V. Crimes involving drugs in Schedule I are sub-
ject to the severest level of legal penalty. Penalties for
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drugs placed in Schedule II are somewhat less severe,
and so on, with the mildest restrictions and penalties
assigned to drugs placed in Schedule V.

Drugs are assigned to the different Schedules ac-
cording to their abuse potential and the presence or
absence of medical uses accepted within the United
States. Drugs considered to have the highest abuse
potential and no accepted medical uses are placed in
Schedule I. Drugs with very high abuse potential but
accepted medical use are placed in Schedule II, and
so on, with medically useful drugs featuring the low-
est abuse potential appearing in Schedule V.

Schedule (
LSD is placed among Schedule I drugs, which are

characterized by very high abuse potential and the
complete absence of medical applications accepted
in the United States. Since they have no accepted
medical uses, they are considered to be unsafe even
when used under medical supervision.

Along with acid in Schedule I are several other
"hallucinogenic" or psychedelic drugs, including
peyote, the sacred visionary cactus of indigenous
American peoples, and ibogaine, a plant psychedelic
from Africa now used around the world for its abil-
ity to bring many people's addictions to a complete
halt with only one treatment. Bufotenine—a chemi-
cal excreted by toads—is placed in Schedule I for its
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supposed hallucinogenic dangers, even though re-
cent research indicates that this substance has no psy-
choactive properties at all.

Heroin—an opiate originally disseminated as a
treatment for morphine withdrawal that unfortu-
nately turned out to be even more powerfully addic-
tive than morphine itself—keeps company with the
psychedelics in Schedule I. Cannabis—despite its
well-known medical uses and the fact that even Drug
Enforcement Agency Administrative Judge Francis
Young considers it "the safest therapeutic substance
known to man"—is also included in Schedule I.

Schedule II
Drugs in Schedule II are considered to have high

potential for abuse that can lead to severe physiologi-
cal or psychological dependence. However, these
drugs have medical uses accepted within the United
States. Schedule II features many opiates, including
morphine, codeine, fentanyl, Percodan®, and
Demerol®. It also includes PCP ("Angel Dust") and
the chemical precursor from which it is made. Co-
caine and coca leaves, the natural source of cocaine,
appear in Schedule II, along with amphetamine,
methamphetamine, barbiturates such as Phenobar-
bital®, and dronabinol (the synthetic form of THC,
one of the strongest active ingredients in cannabis).
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Schedule Ill
Drugs placed in Schedule III have medical uses

accepted within the United States and are considered
to have less abuse potential than drugs appearing in
Schedules I and II. According to the law, the abuse of
drugs in Schedule III may lead to low or moderate
physical dependence but strong psychological depen-
dence. Schedule III drugs include anabolic steroids,
which are abused by athletes to increase their muscle
power but are medically crucial for people with ad-
renal deficiencies and other health problems.

Schedule IV
Drugs placed in Schedule IV have medical uses

accepted within the United States and less abuse po-
tential than drugs placed in Schedules I through III.
The abuse of Schedule IV drugs, according to the leg-
islators, may lead to limited physical or psychologi-
cal dependence. Schedule IV drugs include the
widely prescribed minor tranquilizers of the benzo-
diazepine group such as Valium®, Xanax®, and
Ativan®.

Schedule V
Drugs placed in Schedule V have medical uses

accepted within the United States and are considered
to have less abuse potential than those in Schedules
I-IV. The abuse of these drugs, according to the legis-
lators, may lead to a limited physical or psychologi-
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cal dependence that is less severe than that associ-
ated with the drugs of Schedule IV. Drugs in Sched-
ule V include Bupenorphine®, a treatment for heroin
withdrawal; Lumodil®, a treatment for diarrhea; and
low concentrations of codeine, like those appearing
in cough syrup.

LSD And Related Compounds
As mentioned, LSD appears in Schedule I. The

possession, distribution, import, and export of LSD
are therefore felonies associated with the severest
level of penalties for drug crimes.

Manufacture of LSD and related compounds is
also illegal under the Controlled Substances Act. Fur-
thermore, possession of certain chemicals used in the
manufacture of LSD, including both solvents and
starting materials like ergotamine tartrate, is also il-
legal. Lysergic acid amides, which appear naturally
in morning glory and baby Hawaiian woodrose seeds
and can be used as starting materials in the manu-
facture of LSD, are classified in Schedule III. These
compounds have accepted medical uses, like the use
of methysergide in sub-psychedelic doses to treat
migraine headaches. The law classifies lysergic acid
amides as either depressants or stimulants despite
the fact that they have psychedelic effects in higher
doses.
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Possession of lysergic acid amides can be used in
court as evidence of intent to manufacture LSD, a very
serious crime. Anyone who extracts lysergic acid
amides from seeds therefore risks major legal prob-
lems.

Seeds And The Law
Since it's illegal to possess lysergic acid amides,

it can also be illegal to possess plants—like the morn-
ing glory and baby Hawaiian woodrose vines—that
contain them. Possessing and using these plants for
gardening and decorative purposes, however, is
widely permitted by the authorities. After all, morn-
ing glory vines grow wild in many places and are
commonly cultivated in gardens all across the coun-
try because of their beautiful blossoms. Morning
glory and woodrose seeds are thus easily—and le-
gally—available from commercial seed companies.

The law makes a distinction between legal and
illegal possession of these plants on the basis of in-
tent. This means that it is illegal to possess these plants
with the intention of using them for their mind-al-
tering properties or extracting their psychoactive in-
gredients for personal ingestion or LSD manufacture.

Courts determine intent according to relevant
evidence. Ground-up seeds, for instance, can't be
used for horticultural purposes, but are used for in-
gestion or extraction. Possessing ground-up seeds can
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therefore be taken as evidence of illegal intent. The
presence, along with seeds, of chemical hardware, sol-
vents, and other substances used in extraction of ly-
sergic acid amides and LSD production can also be
taken as evidence of illegal intent.

Carrier Weight
Mandatory sentencing laws for drug cases base

punishment on the weight of the quantity of drug
seized. Weight-based sentencing has made the issue
of "carrier weight" an especially controversial aspect
of acid law. "Carrier weight" refers to the weight of
the blotter paper, liquid, or other material in which
the acid is held. In many acid cases, the weight of the
carrier has been added to the weight of the acid itself
to exponentially multiply the severity of the sentence.

Carrier weight has made many sentences for LSD
far greater than sentences for equivalent numbers of
doses of Schedule I substances that require no car-
rier. In other words, the sentence for ten doses of acid
on blotter paper could end up being greater than the
sentence for many more doses of heroin! Some people
convicted on acid charges have been sentenced to
over twenty years in Federal prison with no option
of parole for possessing only a few hundred hits of
acid—while convicted murderers are often eligible
for parole after only seven years.
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A benzene ring with a short tail.
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Analogs
As illustrated,

most psychedelics
have very similar
chemical structures.
This enables chemists
to develop new drugs
with similar effects
that are members of
the same chemical
"family" In 1986 the
Federal government
passed a revision to
the Controlled Sub-
stances Act called the
"Controlled Sub-
stance Analogs En-
forcement Act." This
law, sometimes called
the "Analogs Act" or
"designer drug bill,"
makes it illegal to
manufacture, possess,
or sell any substance
"substantially similar" in chemical structure or in psy-
choactive effect to an illegal substance. In other words,
when the court decides that the drug seized is "sub-
stantially similar" to acid, it can prosecute the of-
fender on the basis of laws about acid, even if the
chemical in question is a newly developed uncon-
trolled substance that nobody has ever heard of.
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This law is so all-encompassing and vague that it
can even be used to prosecute a person on the basis
of his or her motivation. In other words, a person can
be charged and sentenced for acid crimes if he or she
manufactures, possesses, or sells a substance with the
hope that it will have effects similar to those of LSD—
even if the substance turns out to be completely inef-
fectual.

Furthermore, a person who inaccurately repre-
sents the effects of a substance as being similar to
those of acid can also be prosecuted and punished as
if the substance were acid. In other words, a drug
dealer selling a substance that has no effects at all
can be charged and sentenced for acid crimes—as
long as there's evidence he told someone the sub-
stance was like acid.

Sentencing For Drug Crimes
Judges throughout the country are required to

follow the sentencing guidelines provided by the
Federal Controlled Substances Act. Complex calcu-
lation may be required for accurately determining the
minimum sentence attached to a drug crime because
factors besides the weight of the controlled substance
seized may be relevant. These factors include whether
or not weapons were seized along with drugs and
whether the person being sentenced has a record of
prior criminal offenses. A convicted person may be
able to get a sentence reduced by giving testimony
that is used to convict someone else.
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The Law Is Always Changing
The law is constantly in a state of change because

it is subject to redefinition and reinterpretation by
specific court decisions. Research into relevant court
cases is therefore necessary for keeping up with the
current implications of any law on the books.

Controlled Substances: Chemical And Legal Guide To
The Federal Drug Laws, by Alexander T. Shulgin, is an
unparalleled source of information about laws and
sentences that apply to LSD and other drugs as well
as the chemicals used in manufacturing them. Mari-
juana Law, by Richard Glen Boire, also provides a
wealth of information about drug law.
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PSYCHEDELIC SEEDS

Morning glory and baby Hawaiian woodrose
are vines whose seeds contain high concen-
trations of lysergic acid amides—organic sub-

stances similar in chemical structure to LSD. These
natural chemicals have psychoactive effects like those
of acid but are only about one percent as potent.

The Morning Glory Story
The morning glory vine

is native to Central America
and southern Mexico. His-
torical accounts of morning
glory potions go back to
1615 AD, when notes were
first published by Hernan-
dez, a Spanish physician,
describing the botany of the
New World. Subsequently,
however, knowledge of the
morning glory and its seed's
psychoactive powers was
lost for hundreds of years to

Morning glory seeds are a
natural source of a LSD-like
chemical compound.
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all but a few Indian tribes. During this time morning
glory plants have been used in Indian religious ritu-
als as an entheogen—a substance or plant with the
power to generate inner experiences of God, gods,
or divinity.

Morning glory's psychoactive powers came to
light again in 1959, when ethnobotanist Richard
Evans Schultes sent samples he found in Mexico to
Albert Hofmann, the Swiss chemist who first syn-
thesized LSD. Hofmann's study of these materials re-
vealed that the plant contained some of the same psy-
chedelically active alkaloids found in the rye molds
from which Hofmann derived LSD. Over the next
several years, word of this discovery filtered into the
psychedelic underground, and the practice of getting
high from morning glory seeds and extracts made

from them began to spread.

Native to India, baby
Hawaiian woodrose also
grows wild in the Hawaiian
Islands. Despite its name,
baby Hawaiian woodrose is
not a rose at all, but rather a
woody climbing vine with
violet flowers that thrives at
lower elevations in the drier
regions of Hawaii. Accounts
show that the indigenous
peoples of Hawaii used it
for entheogenic purposes.Seeds of the baby Hawaiian

woodrose are also entheogenic.
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The concentrations of active psychedelic ingredients
in baby Hawaiian woodrose seeds are much higher
than the concentrations found in morning glory
seeds.

Tripping On Seeds
Using morning glory and baby Hawaiian

woodrose seeds for tripping requires specialized
knowledge. First, the seeds themselves must be pre-
pared according one of several special procedures
before they can be ingested. Furthermore, commer-
cially-obtained seeds are usually treated with toxic
chemicals that must be removed before ingestion.
These procedures are discussed at length in my book,
The Little Book Of Acid.

The psychedelic effects of morning glory and
baby Hawaiian woodrose seeds take longer to kick
in than those of acid. It takes one and a half to two
hours for the trip to start. Because some of the active
ingredients in these seeds have tranquilizing effects,
seed trips are considered "mellow" in contrast to the
stimulating or "speedy" effects of actual LSD trips.
Otherwise the trips and the factors influencing them
are very similar to those for acid discussed earlier.

Side Effects
As with peyote trips, nausea and vomiting are

common among people who ingest morning glory
and baby Hawaiian woodrose seeds. These discom-
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forts dissipate in one to two hours as the trip sets in.
Some people feel invigorated afterwards, while oth-
ers suffer a kind of hangover of nausea, constipation,
vertigo, blurred vision, and inertia. The reader should
be cautioned that the lysergic acid amides contained
in these seeds can cause uterine contractions, present-
ing a serious danger if they are used by pregnant
women, who should not consume them under any
circumstances. Because, as previously mentioned,
these seeds are usually contaminated with chemical
toxins, chewing up morning glory seeds from the
packets sold in gaiden stores isn't a good idea either.

Cultivation
While commercial seeds treated with chemicals

are inappropriate for human consumption or extrac-
tion for starting materials, clean morning glory and
baby Hawaiian woodrose vines grown from commer-
cial stock to produce seeds are usually safe for trip-
ping. Baby Hawaiian woodrose grows best in tropi-
cal and semi-tropical climates, making most of North
America unsuitable for cultivating it. On the other
hand, morning glories have been easily cultivated
throughout the United States. The cultivation infor-
mation that follows applies to both morning glory
plants and baby Hawaiian woodrose plants in those
areas where they can grow.
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Active Strains
Concentrations of lysergic acid amides in morn-

ing glory seeds varies widely among the numerous
varieties available. Some have low concentrations.
Strains with substantial psychoactive content include
Blue Star, Flying Saucers, Heavenly Blue, Pearly
Gates, Summer Skies, and Wedding Bells.

Soil And Fertilizers
Soil conditions have tremendous impact on the

lysergic acid amides in morning glory and baby Ha-
waiian woodrose seed stock, with as much as fifteen-
to twenty-fold variation in concentration. The ideal
soil pH, or soil acidity, for producing seeds of high
potency is around 6.5. Growers usually use soil pH
test kits available at gardening supply outlets, which
also sell formulas for adjusting soil pH levels. Fertil-
izers high in nitrogen, low in potassium, and high in
phosphates tend to produce plants with seeds of high
lysergic acid amide content.

Planting
The cultivation process starts by soaking the seeds

in water overnight. As an alternative to soaking,
growers lightly nick the surface of the seeds with a
sharp blade before planting them. They plant seeds
in loosely-packed, light-textured soil, about one-half
inch deep and at least six inches apart, after the dan-
ger of frost has past. Growers use trellises to support
vines as they grow.
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Harvesting
The concentrations of lysergic acid amides in

morning glory seeds are highest when they are har-
vested in the fall at the end of the growing season.
Growers look for seeds that are dark and hard, which
indicates that they are ripe. Baby Hawaiian woodrose
plants produce two crops of seeds every year.

Psychedelic Underground Library, by Adam
Gottlieb, and my book, The Little Book Of Acid,
describe cultivation of morning glory and baby
Hawaiian woodrose plants in greater detail. Both
books describe hormone treatments that increase the
concentrations of lysergic acid amides in the seeds
harvested.
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ACID SYNTHESIS

LSD is one of the most potent psychoactive
drugs known, with effective doses measured
in millionths of a gram (micrograms). LSD is

so potent that a small amount yields many doses.
Since the discovery of LSD synthesis in the late 1930s,
many methodology advances have been developed
to increase yield.

Specialized Expertise
Synthesizing LSD is complex and requires a so-

phisticated knowledge of chemistry as well as the
right ingredients and laboratory hardware. It also
requires precise laboratory conditions. For instance,
certain stages involve light-sensitive chemicals and
are therefore performed under minimal, indirect light.
When a procedure calls for water, chemists know to
always use distilled. Because successful acid chem-
istry entails knowledge of many special details such
as these, amateur chemists should leave it to the pros.
The material that follows is provided as information
only and not as a how-to manual. Readers should
not attempt these procedures at home—or anywhere
else!
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Safety Issues
In addition to the technical and technological

know-how required, acid chemists prepare for the
dangers involved in synthesizing LSD. In addition
to the use of highly volatile, toxic, and potentially
explosive solvents, synthesizing LSD involves chemi-
cals so powerfully psychoactive that absorption of
minute quantities through the skin or by breathing
can cause a trip intense enough to be debilitating. In
fact, it was through this kind of accidental absorp-
tion that chemist Albert Hofmann discovered acid's
effects. Acid chemists don't take chances. Instead they
take needed precautions and wear protective gear.

Wei*
C313

The chemical structure of LSD (left) bears visible similarities
to that of the major psychoactive compounds found in baby
Hawaiian woodrose and morning glory plants (middle and
right). When interacting with any psycoactive chemicals,
chemists always take precautionary measures.

Michael Valentine Smith, in his book Psyche-
delic Chemistry, which details manufacture of psycho-
active drugs, warns foolhardy amateur chemists
about the many dangers involved in underground
drug manufacture: "Inexpert procedures can, among
other things, asphyxiate you, blow you up, set you
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(or your house) on fire, and, if the end product is im-
perfectly prepared, poison you and your friends." The
procedures described in the following chapters
should be conducted in a professional lab only—by
chemists who have special licenses permitting them
to work legally with the controlled substances in-
volved—and should never be attempted by amateur
or "underground" chemists.

Legal Issues
In addition to physical hazards involved in LSD

production, would-be LSD chemists risk running
afoul of the law. Supplies of some of the chemicals
used in manufacturing LSD are monitored by gov-
ernment authorities. People who attempt to buy them
can attract the attention of law enforcement. The pur-
chase of large quantities of morning glory or baby
Hawaiian woodrose seeds can arouse suspicion as
well. Getting caught with ergotamine tartrate and
lysergic acid amides, two starting materials used in
LSD synthesis, can have serious legal repercussions.
Possession of acid itself, of course, is a serious crime,
even more serious when the person possessing the
acid is suspected of manufacturing or intending to
distribute it. Chemists require special licenses from
the government to work legally with these chemi-
cals. Furthermore, solvents used in the processes of
extracting starting materials or making acid can give
off telltale odors that can bring the narcs to your door.
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General Information
This book provides general information about

issues and techniques involved in the extraction of
starting materials and synthesis of LSD. Technical
terms are explained when they appear. For instance,
the nature of a particular chemical may be discussed,
a piece of laboratory equipment described, or a par-
ticular process elucidated. Since the terms are usu-
ally explained only upon first appearance, it is use-
ful to scan a previous paragraph or chapter and check
the "Glossary of Chemical Terms" at the back of the
book. For those deeply interested in the chemistry of
LSD and its precursors (the word used by chemists
for the materials from which a chemical can be de-
rived), the information here provides conceptual
groundwork helpful in understanding the more tech-
nical presentations that appear in scientific books and
journals.

Fully explaining all of the terms and processes
involved in LSD synthesis, however, is beyond the
scope of this book. Reference texts found at univer-
sity and public libraries are a good next step for read-
ers interested in more detail about the basic processes
and tools of chemistry.
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ERGOT CULTURES

Chemist Albert Hofmann first created LSD by
combining a chemical called diethylamine with
lysergic acid, an alkaloid derived from a fun-

gus called ergot which grows on rye and other grains.
Chemicals related to lysergic acid also occur in sev-
eral other fungi.

This chapter discusses the history of humankind's
exposure to ergot and explains one method by which
ergot is cultivated. The next chapter reviews a method
by which chemists extract ergotamine tartrate, a start-
ing material used in the production of LSD, from er-
got cultures.

The Ergot Story
Ergot was occasionally used to induce uterine

contractions in childbirth from the 1600s to the 1800s.
However, the unpredictable consequences of its in-
gestion eventually limited ergot's use to combating
hemorrhages in the mother after delivery of the new-
born.



Ergot's effects have been observed for
centuries. Bread made from infected rye
caused outbreaks of "St Anthony's fire."
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Ergot's botanical name is Claviceps purpurea. His-
tory shows that consumption of grain infected with
ergot fungus caused many outbreaks of circulation
disorders. Mass ergot poisonings were once common
in Europe during extremely wet years. Outbreaks
affecting thousands of people have been recorded as
far back as the Middle Ages.

The connection between the ergot fungus and
these outbreaks was not recognized immediately,

however. Ergot poi-
sonings appeared in
two forms, one charac-
terized by convulsions
and another that led to
gangrene. Gangrene,
which usually occurs
in the extremities, is
the death of soft tissue
due to obstructed cir-
culation, which leads
to decomposition of
the tissue. In Europe,
gangrene from ergot
poisoning became
known as "Saint
Anthony's fire," after
the patron saint for
this affliction.
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During the 17th Century it was discovered that
bread made with moldy rye was the cause of St.
Anthony's Fire. With improvements in agriculture
and medicine, the disease was slowly erased from
society. The last major outbreak took place in Russia
during the late 1920s.

How Ergot Samples Are Obtained
Sometimes samples of ergot for cultivation, as

well as prepared culture media, are obtained from
biological laboratory supply houses. Ergot samples
are also acquired during visits to fields in which rye—
or any other grain that serves as host to the ergot fun-
gus—is growing. Ergot-bearing grains are identifi-
able by their black or dark purple color. Acid chem-
ists take extraordinary care to avoid infecting them
with other kinds of fungus or bacteria. They confirm
the identity of fungus samples by examining them
under a microscope and comparing their appearance
to the images of Claviceps purpurea in textbooks about
fungi.

Nutrient Formula
When cultivated in the proper nutrient solution,

originally microscopic quantities of this fungus grow
to produce very large amounts of the ergot alkaloids
used as starting materials in the production of LSD.
A mixture of the listed ingredients is a growing me-
dium for ergot that helps the fungus produce a high
yield of ergot alkaloids.
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Ergot Growing Medium

100 g 	 Sucrose
50 g 	 Chickpea (garbanzo) meal
1 g 	 Calcium nitrate
250 mg 	 Monopotassium phosphate
250 mg 	 Magnesium sulfate (also

known as "Epsom salts")
124 mg 	 Potassium chloride
100 mg 	 Ferrous sulfate
100 mg 	 Zinc sulfate
1 ml 	 Hoagland A-Z concentrate

Hoagland A-Z Concentrate
Hoagland A-Z concentrate, the last of the ingre-

dients, is a balanced combination of trace minerals
that is added to nutrient solutions. The presence of
these trace minerals is believed to increase the alka-
loid yield of ergot cultures.

Hoagland A-Z concentrate is prepared as two
separate solutions, named Solution A and Solution
B. The 1 ml of Hoagland A-Z concentrate in the nu-
trient formula is made from equal portions of well-
shaken solutions A and B, mixed together immedi-
ately before being added to the nutrient mix for use.
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SOLUTION A Formula

1g
1g
1g
11 g
7g
500 mg
1g
500 mg
500 mg
500 mg
1g
1g

Aluminum sulfate
Cobalt nitrate
Copper sulfate
Boric acid
Molybdenum chloride
Lithium chloride
Nickel sulfate
Potassium iodide
Potassium bromide
Stannous chloride
Titanium dioxide
Zinc sulfate

SOLUTION B Formula

100 mg
500 mg
100 mg
100 mg
100 mg
500 mg
500 mg
100 mg
500 mg
100 mg
100 mg
100 mg
100 mg
500 mg

Arsenic trioxide
Barium chloride
Bismuth nitrate
Cadmium chloride
Tungstic acid
Selenic acid
Molybdenum dioxide
Mercuric chloride
Potassium chromate
Potassium fluoride
Lead chloride
Rubidium sulfate
Vanadium chloride
Strontium sulfate

The ingredients for the formula used are
dissolved in 500 cc of distilled water.
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How The Nutrient Solution Is Made
All of the nutrients listed in the Solution A and

Solution B Formulas and the Hoagland A-Z concen-
trate are dissolved in 1 liter of distilled water, which
produces the nutrient solution acid chemists use as
the medium for cultivating ergot fungus.

PH Is Adjusted
The acid chemist adjusts the pH, or acidity, of the

culture medium until it gives a reading close to 4.
They test pH with pH papers, probably the most com-
mon tool of chemistry. They reduce acidity by add-
ing drops of a solution of ammonium hydroxide un-
til the desired level has been achieved. Ammonium
hydroxide is a compound formed by dissolving am-
monia in water. Alternatively, the chemist increases
the acidity of the medium by adding drops of a solu-
tion of citric acid, an acid derived from citrus fruits.

The Medium Is Sterilized
The culture medium is sterilized before it is in-

oculated, meaning infected with the fungus. The chem-
ist accomplishes sterilization by heating the container
holding the medium to 100 degrees C and maintain-
ing that temperature for thirty minutes.
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All Petri dishes and equipment which are to come
in contact with the medium or the fungus during the
inoculation procedure are similarly sterilized. After
sterilization, chemists let the medium cool to room
temperature before they inoculate it.

Inoculation
The sterilized medium is placed in covered but

not airtight Petri dishes. Then the sample of ergot is
placed in the medium.

Sterility is especially crucial when the medium is
being inoculated. Maintaining sterile conditions
throughout the process is key in cultivating the ergot
fungus. Cultures easily become host to vigorous bac-
terial or fungal strains that can overwhelm and kill
the ergot.

Before inoculation, chemist scrub their arms and
hands with disinfectant soap. They wear freshly
washed clothing that is simple in design to decrease
the danger of flaps or sleeves flopping into the cul-
ture medium and infecting it. They wear disposable
masks or clean bandannas over mouths and noses,
and surgical caps or shower caps to keep hair cov-
ered and out of the way.

Chemists are careful to keep the working space
where they do the inoculation free from dust and clut-
ter. They prevent drafts from entering the workroom
by closing windows and sealing doorjambs with
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cloth. No pets, insects, or other people are permitted
into the room. Right before inoculation, chemists
spray with disinfectant and wash the workbench.
They keep supplies within reach in an organized fash-
ion and maintain neatness while inoculating.

First Stage Of Cultivation
It takes about two weeks to grow the culture.

During this time the chemist maintains the tempera-
ture of the ergot samples at 27 degrees C. He main-
tains the pH at 4 by periodic testing and adjustment
with either ammonium hydroxide solution or with
citric acid. The culture is ripe when clusters of the
fungus grow on the surface of the medium.

Large-Scale Production
Chemists wanting large-scale production trans-

fer the ripe fungus to bigger containers. They often
use aerated culture jugs like that in the diagram,
which they construct out of ordinary gallon jugs.

Sterility at each step is of paramount importance.
The chemist keeps the same sterile conditions used
for inoculating the original samples when inoculat-
ing the gallon jugs.

Next, the chemist homogenizes the ergot cultures
and the media in which they are growing in a blender.
He fills the gallon jugs to three-quarters full with the
nutrient formula described, then inoculates the jugs
with the homogenized culture.



filter
(glass tube stuffed

with cotton)

1-gallon culture
jug with nutrient 1 part Clorox

9 parts water

rubber stoppers
/ rubber tubing

(injection point)
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Chemists can grow larger amounts of ergot fungus in a 1-gallon
jug using only a few other pieces of equipment. The culture is
constantly aerated to maintain proper growing conditions.

The chemist keeps the jugs out of bright light at
25 degrees C for ten days with constant aeration. Af-
ter ten days, two ounces of a solution of equal por-
tions water and ethanol is introduced into each cul-
ture jug through the injection point shown in the il-
lustration.

This procedure momentarily interrupts aeration
of the culture. As soon as ethanol solution has been
added, the chemists reconnects the glass tubing to
the rubber tubing at the injection point, and resumes
aeration.



106 	 ACID TRIPS AND CHEMISTRY

Growth of the culture in the gallon jugs is contin-
ued for fourteen more days. After the culture has been
growing in the gallon jug for a total of twenty-four
days, it is extracted to produce ergotamine tartrate, a
substance used as a starting material in the produc-
tion of LSD. The extraction of ergotamine tartrate
from ergot fungus cultures is described in the next
chapter.
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TARTRATE FROM ERGOT

This chapter discusses one method acid chem-
ists use to make ergotamine tartrate, which
can be used as a starting material in the manu-

facture of LSD. Ergotamine tartrate is made from er-
got fungus cultures. The chemists uses the fungus
culture for making starting materials after cultivat-
ing it for about twenty-four days. The next chapter
describes a process by which chemists make LSD
from these starting materials.

Readers are reminded that the possession of er-
gotamine tartrate is considered strong evidence of
intent to manufacture LSD, which is illegal under the
Federal Controlled Substances act and can land the
chemist in jail. Furthermore, the procedure described
in this chapter involves hazardous solvents and pow-
erful psychoactive chemicals and should never be
attempted—except by professional chemists work-
ing in licensed laboratories.



A microscopic view of ergot,
the fungus used to produce
ergotamine tartrate.
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Acidifying Ammonium Hydroxide
The chemist acidifies the fungus culture using

tartaric acid—an acid named
for its appearance in tartar
sauce—and homogenizes it in
a blender for about one hour.
Then the chemist adds ammo-
nium hydroxide, a basic com-
pound formed by dissolving
ammonia in water, to bring the
pH to 9.

Extraction
Extraction is a process in which one substance is

taken out of a mixture of substances. For instance, a
solid is often extracted from a mixture of solids by
using a solvent that dissolves the desired substance
but not the rest of the substances in the mixture. A
separator funnel is a laboratory apparatus used for
performing extractions in which the mixture and sol-
vent are combined, shaken, and then allowed to sepa-
rate.

The acid chemist performs an extraction in a sepa-
rator funnel, with benzene or a half-and-half mixture
of chloroform and isobutanol as the solvent. Benzene
is a chemical, derived from coal, from which a vast
number of derivatives, used in plastics, insecticides,
detergents, paints, and dyes, are made. Benzene is
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flammable and poisonous. Chloroform is a heavy,
very volatile sweet-tasting liquid that has a history
of use as an anesthetic. Inhaling chloroform fumes
lowers blood pressure, depresses respiration, and can
be fatal if too much is inhaled. Isobutanol is a form of
butyl alcohol.

Second Extraction & Vacuum Drying
The chemist performs a second extraction on the

benzene or chloroform/isobutanol solution produced
by the first extraction. For this extraction the chem-
ists uses tartaric acid in a solution of alcohol and
evaporates the resulting material under low vacuum
to dryness.

Chemists sometimes use vacuum to make the
volatile solvent evaporate away more quickly and
completely, leaving behind a residue of the desired
substance that had been dissolved in the solvent.
Chemists may also use vacuum to speed up a filter-
ing process. When chemists want to perform a pro-
cess under vacuum, the flask or container being used
has a small opening attached to a vacuum pump,
hand pump, or water pump to generate vacuum. A
water pump hooked up to a water faucet is commonly
used when low vacuum is all that is required. Some
chemists create low vacuum with running water and
a T-shaped fitting on the spigot to create suction. A
vacuum pump is required for high vacuum.
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Salt Versus Free Base
The two extractions have resulted in a tartrate salt

of the mixed ergot alkaloids, known as ergotamine
tartrate. Here, the ergot alkaloids have reacted with
the tartaric acid, binding into a salt form. This salt is
more stable than the free base material, the "loose"
form of the chemicals in which their molecules are
not bonded with other chemicals into a stabilizing
salt crystal. The free base forms of ergot alkaloids
decomposes quickly when exposed to light and air.

The next chapter describes a modern method of
LSD manufacture that uses ergotamine tartrate as its
starting material.
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The synthesis of LSD described in this chap-
ter uses ergotamine tartrate as a starting ma-
terial and somewhat upscale technology such

as magnetic stirring and column chromatography.

This route of synthesis is based on the published
synthesis for LSD developed by chemists F.N.
Johnson and I.E. Ary, which appeared in The Journal
Of Medicinal Chemistry.

Once again, the reader is cautioned that the pro-
cedure described in this chapter involves hazardous
solvents and powerful psychoactive chemicals, and
should never be attempted except by professional
chemists working in licensed laboratories.

Potassium Hydroxide Solution
The chemist makes a solution of 6.7 grams of

potassium hydroxide in 100 ml of water. Potassium
hydroxide is a chemical that comes in the form of
white or slightly yellow lumps or pellets. It is used
in paint and varnish removers, in the manufacture of
liquid soap, and in photoengraving and lithography.
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Potassium hydroxide is an extremely corrosive
chemical that can produce violent pain in the throat
when ingested. Chemists are careful to keep potas-
sium hydroxide in a tightly closed container and to
handle it only when wearing protective gloves.

Inert Atmosphere
The chemist places the solution of potassium hy-

droxide under an inert atmosphere and heats it to 75
degrees C. An inert atmosphere is a substitution of
the regular or "ambient" atmosphere with an "inert"
gas—one that will not participate in chemical reac-
tions—in a closed environment. Gasses commonly
used by chemists for inert atmospheres include ni-
trogen, argon, and helium. To create an inert atmo-
sphere, the ambient atmosphere is flushed out of the
flask by an inert gas entering the flask through a tube
from a gas tank.

How Starting Material Is Introduced
The chemist introduces ten grams of ergotamine

tartrate into the solution while it is being magneti-
cally stirred under an inert atmosphere. In magnetic
stirring, the chemist places a TeflonTm-coated mag-
net in the solution, which is placed on a special stir
plate that has a rotating magnet inside it. The inter-
action of magnetic forces between the two magnets
causes the TeflonTm-coated magnet to move about
rapidly, thus efficiently stirring the solution.
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It takes about an hour under these conditions for
the ergotamine tartrate to dissolve. As it does, the
mixture turns yellow. The chemist continues stirring
for an additional 3 hours.

Cooling And Acidifying
The chemist cools the mixture of ergotamine tar-

trate and potassium hydroxide in solution to about
10 °C by means of immersing the reaction flask in
which it is contained in an ice bath. It is then acidi-
fied to a pH of about 3.0 by adding approximately 60
ml of a 2.5 N solution sulfuric acid drop-by-drop.
White solids start to appear in the material as the
sulfuric acid is being added. In the parlance of chem-
ists, a number followed by the letter "N" (or the word
"Normal," for which it stands) is used to designate
the strength of a solution. Sulfuric acid is a danger-
ous chemical that splatters when poured into water
and can cause severe burns.

Filtering And Washing
The chemist allows the mixture to cool overnight,

after which he filters out the solids that have appeared
in it. Solid material accumulated through filtering is
called a "filter cake."

The chemists washes the filter cake with 10 ml of
ether. Washing is a process in which unwanted ma-
terials are removed by using a solvent in which they
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dissolve but which doesn't dissolve the desired ma-
terial. Chemists often perform washing while filter-
ing. Here, the substance used for washing is ether.
Ether is a solvent that, like chloroform, has a history
of use as an anesthetic. Ether is very volatile and
highly flammable and, when exposed to air and light,
tends to form highly explosive substances. While
ether is only mildly irritating to the skin and mucous
membranes, inhalation of high concentrations of
ether fumes can cause narcotic effects, including un-
consciousness and potentially death from respiratory
paralysis.

SusPension
The chemist makes the filter cake into a suspen-

sion in 50 ml of a solution of 15% ammonia in anhy-
drous ethanol. Ethanol, also known as ethyl alcohol
or just alcohol, is a solvent that is the active ingredi-
ent in alcoholic beverages. "Anhydrous" means that
the ethanol does not contain water. Chemists often
use "denatured" ethanol, which contains toxins
added to prevent people from consuming it as a bev-
erage. In a suspension, as in a solution, a solid is
added into a liquid. In a suspension, however, the
solid does not dissolve. Rather, a suspension consists
of finely divided particles of a solid in a liquid to form
a homogenous mixture like that produced by shak-
ing up clay in water.
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Decanting
The chemist stirs the suspension for one hour.

Then he separates the solids in the suspension from
the liquid by decantation. Decantation means pouring
off all clear liquid to leave any solids at the bottom of
the container as sediment. A suspension must be
allowed to settle before it is decanted. In this
procedure, the chemist pours off the clear liquid and
sets it aside to be used in a later step.

The Extraction Process Is Repeated
The chemist again suspends the solid left after

decantation. It is suspended in a solution of 15% am-
monia in ethanol. He stirs the suspension and allows
it to settle, then saves the liquid decanted off. This
step is thus a repetition of the extraction process.

Filtering And Evaporating
The chemist combines the two batches of liquid

produced by decantation. Then he filters the combi-
nation of the two to remove a small amount of un-
wanted solids. After filtering, the chemist evaporates
off clear liquid off under vacuum, leaving a residue
of solids.

Acidifying, Filtering, And Washing
The chemist dissolves the residue in 50 ml of a

solution of 1% ammonia in water. Then he acidifies
the solution thereby produced by the drop-by-drop
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addition of 2.5 N sulfuric acid, which causes solid
matter to precipitate out of the solution. Next the
chemist filters out the solid material and washes it
with ether until it is colorless.

Drying To Constant Weight
The chemist dries out this colorless material un-

der vacuum until it has achieved what chemists call
a "constant weight." As a material is being dried out,
its weight decreases progressively. When all the liq-
uid is finally gone, its weight becomes constant.
Chemists check for achievement of constant weight
to make sure that a material is fully dried out.

Lysergic Acid Hydrate
When fully dried, the material consists of 3.5

grams of lysergic acid hydrate. Lysergic acid hydrate
is lysergic acid in which the molecules have bonded
with molecules of water. Because lysergic acid hy-
drate is a light-sensitive material, the chemist stores
it in a dark, sealed container.

Chloroform Suspension
The chemist creates a suspension by putting 3.15

grams of the lysergic acid hydrate and 7.1 grams of
diethylamine into 150 ml of chloroform. Diethylamine
is an amine, a colorless, water-soluble substance (with
a fishy odor) formed by a reaction with ammonia.
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Chloroform is a heavy, very volatile, sweet-tasting
liquid that has a history of use as an anesthetic. In-
haling chloroform fumes lowers blood pressure, de-
presses respiration, and can be fatal. This danger is
one of the many reasons that these procedures should
be carried out only in a licensed lab by a certified
chemist.

Reflux
While stirred, the chemist heats the suspension

in a flask that has an apparatus called a reflux con-
denser fitted atop it. A reflux condenser provides a
vertical channel into which vapor from heating rises
to recondense and flow back into the flask. The up-
per part of a reflux condenser has a twisting tube that
runs cold water around (but not in) the area into
which the vapor rises, helping the vapor cool down
to recondense and then flow back down into the flask.
The contained back-and-forth flow so created—a pro-
cess called "reflux"—prevents loss of material
through vaporizing and prevents the solution from
boiling dry, thus giving the chemicals enough time
to react together. A reflux can also be used to per-
form certain extractions. The chemists simply heats
the suspension until reflux starts, then turns off the
heat.
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Phosphorous Oxychloride Is Added
While the reflux process is maintained through

residual heat, the chemist adds 3.4 grams of
phosphorous oxychloride over a two-minute period.
Phosphorous oxychloride is a strongly-fuming clear
liquid used as a chlorinating agent. Phosphorous
oxychloride is strongly irritating to the eyes, skin, and
mucous membranes. When its fumes are inhaled, it
can cause the heart to swell.

The chemist refluxes the mixture for another five
minutes, until everything has dissolved. Then he al-
lows it to cool to room temperature.

Washing, Filtering, And Evaporating
Next, the chemist washes the solution, adding it

into to 200 ml of 1 N ammonium hydroxide.

Using a separator funnel, the chemist then re-
separates the ammonium hydroxide solution and the
chloroform solution. He dries the chloroform solution
by pouring it over anhydrous magnesium sulfate, a
substance commonly used as a drying agent that is
also used in dyeing, printing, fertilizers, and
explosives. The magnesium sulfate sucks the liquid
out. The chemist filters the dried product and
evaporates any remaining solvents with a vacuum.
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Chromatographing
Now the chemist chromatographs the residue.

Chromatographing is a method of separating the
components of a mixture of substances by using a
solvent and a separating medium. First, the chemist
dissolves the mixture in the solvent. He passes the
solution produced through the separating medium,
which catches or traps substances from the mixture
in separate, distinct bands or spots called fractions.
Other substances may remain dissolved and pass all
the way through the separating medium, forming a
final fraction that exits the medium in solution.

In the technique known as paper chromatography,
the separating medium is a piece of paper. In column
chromatography, the separating medium is a column
of an inert substance called an alumina. In gas
chromatography, the vaporous constituents of a
mixture are pushed through a column of a porous
solid by a current of an inert gas.

The procedure described here uses column chro-
matography. The chemist uses a solvent made up of
a mixture of three parts benzene to one part chloro-
form. He dissolves the residue in the solvent and
pours it through the alumina. He removes unwanted
substances by passing the solution through the alu-
mina. The chemist uses the fraction that exits the alu-
mina in the next step.
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Volatile Substances Are Removed
The chemist removes the solvents from the frac-

tion with a "hard vacuum," which is strong vacuum
that requires a vacuum pump as opposed to a water
or hand pump. The chemist continues hard vacuum
until the residue achieves constant weight, indicat-
ing that all solvents have been fully evaporated off.

D-Tartaric Acid Is Added
The resulting solvent-free residue is the free base

of LSD. Because of the light-sensitive nature of LSD,
the chemist restricts ambient light for the remainder
of the synthetic process.

The chemist dissolves the free base LSD in 4 ml
of warm methanol per gram. Methanol is a solvent
also known as wood alcohol. Methanol is quite poi-
sonous and its toxic fumes are explosive. The chem-
ist adds d-tartaric acid, an unusual form of tartaric
acid sometimes found in small amounts during wine
making. He adds slightly less than a quarter gram of
d-tartaric acid for every gram of free base LSD. This
results in a clear, warm solution to which ether is
added drop-by-drop. The addition of ether makes the
solution cloudy. The chemist knows that enough ether
has been added when this cloudiness can no longer
be dispelled by stirring.
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Crystallizing And Purifying
Over time, the cloudiness in the solution trans-

forms itself into a suspension of finely-textured crys-
tals. This process of crystallization is sometimes ac-
celerated through a technique known as "seeding,"
in which the chemist places an already formed and
purified crystal into the solution that is crystallizing.
Then he leaves the solution overnight in a refrigera-
tor to complete the crystallizing process.

The crystals that form are LSD with whatever im-
purities are present. The chemist removes these crys-
tals from the solution by filtering. He washes the crys-
tals, first with cold methanol and then with an equal
mixture of methanol and ether, then dries it to a con-
stant weight. The chemist sometimes purifies it even
further by repeated recrystallizations using metha-
nol as the solvent. Recrystallization is a method of
purifying a material that has crystallized by dissolv-
ing it in a solvent and then allowing it to crystallize
out again. As LSD is repeatedly recrystallized with
methanol, it becomes progressively less soluble with
each crystallization until it is totally insoluble.

When performed well, this process produces
slightly over three grams of LSD—in the range of
thirty thousand mild doses! A highly purified, dry
LSD product emits small flashes of white light when
shaken in the dark.
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Acidify: To add an acid to a solution so that there is
an excess of acid present.

Acid: A substance that contains hydrogen which can
be replaced by a metal or a base. When dissolved in
water, an acid produces hydrogen ions in the solu-
tion. The strength of an acid is measured by its pH
value.

Alkyl chloride: A compound prepared from alcohols
by the action of sulfur dichloride oxide. Alkyl chlo-
rides are very reactive and are used in many organic
preparations.

Alkyl halide: An organic compound formed when
one hydrogen atom of an alkane is replaced by a halo-
gen.

Amide: An organic compound containing CONH 2 .
Amides are formed by dehydrating the ammonium
salt of a carboxylic acid. Amides are named from the
corresponding carboxylic acid; for instance, the amide
propanamide is formed from propanoic acid.
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Amine: An organic compound containing NH 2 .
Amines are colorless, water-soluble gases or liquids
with a strong fishy odor. They are formed by the re-
action between ammonia and an alkyl halide. When
dissolved in water, amines form weak bases which
form salts with inorganic acids.

Carboxylic acid: An organic compound containing
COOH. Carboxylic acids are formed from alcohols
by complete oxidation.

Chloroform: A highly refractive, nonflammable,
heavy, very volatile, sweet-tasting liquid used as a
solvent for fats, oils, rubber, alkaloids, waxes, and res-
ins. Chloroform is also used as a cleansing agent and
in fire extinguishers to lower the temperature of the
mixture. Chloroform is made from acetone and
bleaching powder by addition of sulfuric acid or by
carefully controlled chlorination of methane. Since
pure chloroform is light sensitive, reagent-grade chlo-
roform usually contains ethanol as a stabilizer. Chlo-
roform was once used as an anesthetic and as a cal-
mative, and has also been used in veterinary medi-
cine as an antispasmodic. Inhalation of large amounts
of chloroform vapor may cause hypotension, respiratory
and myocardial depression, and death. Chloroform causes
cancer in rats and mice.

Chromatographing: A method of separating a mix-
ture of solutes by using a solvent and a separating
medium. The solvent moves through the separating
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medium, which can be paper or a column of an inert
solid called an "alumina." In gas chromatography,
the volatile constituents of a mixture are passed
through a column of a porous solid by a current of
an inert gas.

Concentrate: To boil away liquid from a solution so
that the same amount of solid is dissolved in less sol-
vent. The concentration of the solution is then in-
creased.

Constant weight: Weight that doesn't vary. A dry
material that won't lose anything into or gain any-
thing from the external environment has achieved
constant weight.

Crystallization: The process of crystals forming in a
solution.

Decantation: To pour off a clear liquid, leaving any
sediment at the bottom of the vessel. Before decant-
ing liquid, any suspended material is allowed to settle
as a sediment.

Dehydrate: To remove water from a compound.

Diethylamine: An amine with two ethyl groups that
is used as a reagent. Diethylamine is combined with
lysergic acid to make LSD-25.

d-lysergic acid: The right-hand version of lysergic
acid.
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d-tartaric acid: An unusual form of tartaric acid found
in tartar sauce and wine dregs.

Eluent: The solvent used to separate the mixture in
column chromatography.

Elution: Using a solvent to separate a mixture in col-
umn chromatography.

Ergotamine: A substance contained in a grain mold
called "ergot." Ergotamine is used medically as a
vasoconstrictor, often for migraine headaches. Ergota-
mine darkens and decays upon exposure to light and
becomes solvent-free only after prolonged heating in
a high vacuum.

Ergotamine tartrate: The tartaric acid salt of
ergotamine. It can be used as a starting material in
the manufacture of LSD-25.

Extraction: The process of taking one substance from
a mixture of substances.

Ether (ethyl ether): A mobile, very volatile, highly
flammable liquid, the vapor of which is heavier than
air. Ether has a characteristic sweetish, pungent odor
that is more agreeable than that of chloroform. Under
the influence of light and air, ether tends to form explosive
peroxides, especially when evaporation to dryness is at-
tempted. Ether is mildly irritating to skin and mucous
membranes. Inhalation of high concentrations of ether
causes narcosis, unconsciousness, and sometimes death due
to respiratory paralysis.
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Evaporation: To heat a liquid so that it boils and vapor
is given off. This decreases the volume of the liquid.
A liquid can be evaporated to dryness, with all the
liquid changed to vapor and dissolved solids left as
a residue.

Evolve: To form bubbles of a gas and release the gas.
Evolution of gasses is steady, brisk, and rapid as the
quantity of the gas evolved is increased. This is a
stronger effect than either "forming" or "giving off"
a gas, and is strong enough that the vapor can be col-
lected. The term "evolve" is used only in reference to
actual chemical changes that produce a gas, not just
physical ones like vaporization from boiling.

Filter: To separate an insoluble solid from a liquid by
pouring through a filter in a funnel. The filter can be
filter paper (of varying degrees of fineness) or glass
wool.

Form: To form bubbles of a gas and release the gas.
This process can be caused by physical or chemical
changes. "Forming" a gas is a weaker effect than "giv-
ing off" or "evolving" a gas.

Free base: A molecule standing by itself without hav-
ing been combined as a salt with another molecule.

Give off: To form bubbles of a gas and release the
gas. Caused by either physical or chemical changes,
this is a stronger effect than "forming" a gas, but
weaker than "evolving" a gas.
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Hard vacuum: Extreme vacuum pressure created
using a vacuum pump.

Inert atmosphere: An atmosphere made by substi-
tuting the ambient atmosphere with an inert gas like
argon, nitrogen, or helium in a closed environment
such as a flask or reaction vessel.

Inert substance: A substance that doesn't readily re-
act with other substances, as in "an inert gas."

Lysergamides: Amides of lysergic acid also known
as "lysergic acid amides." Lysergamides, which ap-
pear naturally in high concentrations in the seeds of
the morning glory and baby Hawaiian woodrose
vines, can be used as starting materials in the pro-
duction of LSD-25. Federal law classifies different
lysergamides as either depressants or stimulants, and
subjects them to governmental control. Lysergamides
are placed in Schedule III by the Controlled Sub-
stances Act.

Lysergic acid: A monobasic acid extracted from er-
got alkaloids or synthesized.

Lysergic acid diethylamide (LSD, LSD -25): An
amide of lysergic acid created by combining lysergic
acid with diethylamine. This crystalline substance is
a potent psychedelic drug.

Lysergic acid hydrate: Lysergic acid with a molecule
of water.
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Magnesium sulfate (MgSO 4): A substance, also
known as "magsulfate," that is commonly used as a
drying agent. Magnesium sulfate is also used to
weigh cotton and silk, to increase the bleaching ac-
tion of chlorinated lime, to manufacture mother-of-
pearl and frosted papers, to fireproof fabrics, to dye
and print calicos, and in tanning leather. Magnesium
sulfate appears in fertilizers, explosives, matches, and
mineral water.

Magnetic stirring: Stirring a solution by putting a
magnet, called a "stir bar," into it and placing the flask
that contains the solution on top of a magnetized stir
plate that sets the magnet into motion.

Maleate or maleate salt: A salt formed by maleic acid,
a substance derived from apples.

Maleic acid: A white, strongly irritating crystalline
substance derived from apples that has a faint, acidu-
lous odor and a characteristic repulsive, astringent
taste. The many uses of maleic acid include: manu-
facturing artificial resins; dyeing and finishing wool,
cotton and silk; acting as a preservative for fats and
oils; and preparing the maleate salts of antihistamines
and similar drugs.

Methanol (MeOH): A flammable, poisonous, very
fluid liquid known variously as methyl alcohol,
carbinol, or wood alcohol. Methanol burns with a
non-luminous, bluish flame. Pure methanol has a
slightly alcoholic odor, but crude methanol may give
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off a repulsive, pungent odor. Methanol was origi-
nally obtained by the destructive distillation of wood
but is now usually synthesized from hydrogen and
carbon monoxide or carbon dioxide. It is also pro-
duced by oxidation of hydrocarbons.

Mole (mol): A unit of measure in chemistry, equal to
6.02 X 1023 molecules.

Mother liquor: The solution left after crystals have
formed.

Oxidation: 1) The addition of oxygen to an element
or compound. 2) The removal of hydrogen from a
compound. For example, hydrogen chloride is oxi-
dized to chlorine by the removal of hydrogen. 3) The
removal of electrons from an atom or ion. 4) An in-
crease of oxidation number of an element.

Phosphorous oxychloride (POC1 3): A colorless, clear,
strongly fuming liquid with a pungent odor.

Potassium hydroxide: A substance occurring in white
or slightly yellow lumps, rods, or pellets that rapidly
absorbs carbon dioxide. Potassium hydroxide is used
in the manufacture of liquid soap, in electroplating,
photoengraving, and lithography, as a mordant for
wood, and in mercerizing cotton. It appears in print-
ing inks, paint, and varnish removers. This extremely
corrosive substance can produce violent pain in the throat
and epigastrium when ingested. Chemists keep potassium
hydroxide in tightly closed containers and do not handle it
with their bare hands.
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Reagent: A substance used to detect or measure an-
other substance or to convert one substance into an-
other by means of causing a reaction.

Recrystallization: The process of forming crystals of
a substance then dissolving the crystals in a solvent
and crystallizing the substance again. Recrystalliza-
tion purifies the crystalline substance, removing un-
wanted materials.

Reflux: To make a liquid or gas flow back in the op-
posite direction from its original direction. Reflux is
usually performed in an apparatus called a "reflux
condensor."

Reflux condensor: A condensor fitted above a flask
so that the vapor formed by heating the flask is con-
densed and flows back into the flask. This action pre-
vents the flask from boiling dry and prevents the re-
actants from escaping from the flask, thus allowing
them enough time to react together.

Salt: A compound formed from an acid by replacing
hydrogen with a metal or an electropositive radical.

Seeding: The technique of putting a purified crystal
into a solution that needs to be crystallized in order
to expedite the crystallization process.

Slurry: A crude, viscous mixture of soluble and in-
soluble substances in a liquid.

Soft vacuum: Relatively light vacuum pressure gen-
erated by a hand or water pump.
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Solute: A substance dissolved in a solvent.

Sulfuric acid (H 2SO4): A clear, colorless, odorless, oily
and very corrosive liquid also known as "oil of vit-
riol." It absorbs water from air and many organic sub-
stances. Sulfuric acid is used in the manufacture of
fertilizers, explosives, dyestuffs, other acids, parch-
ment paper, and glue, as well as the purification of
petroleum. Sulfuric acid causes severe burns. Chemists
handle it with extreme caution, avoiding contact with the
skin, and keep containers with sulfuric acid tightly closed.
To avoid dangerous splattering, when chemists are dilut-
ing sulfuric acid, they add it to the diluting agent and not
the other way around.

Suspension: Finely divided particles of an insoluble
substance suspended in a liquid to form a homog-
enous mixture. For example, clay shaken up in wa-
ter forms a suspension. When a suspension is filtered,
the excess solid is collected as a residue.

Tartaric acid: A clear, colorless crystalline acid found
in vegetable tissues and fruit juices. Tartaric acid is
used in dyeing, photography, and medicine. It reacts
with ergotamine to form ergotamine tartrate.

Wash: The use of a solvent that doesn't dissolve the
desired material to get rid of unwanted materials and
impurities (usually starting materials and reaction
side products). Washing is generally performed while
filtering.
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