droplets of cream (the oil).

Now two independent researchers
have discovered ways to use water-oil
mixtures as a fuel, which apparently
burns more efficiently and cleanly than
straight petroleum.

Eric C. Cottrell, a mechanical en-
gineer who has formed his own com-
pany, the Tymponic Corporation of
Plainview, N.Y., has prepared an ultra-
sonic fuel emulsifier that will mix water
and oil in a 1:3 ratio for use in the
campus heating plant at Adelphi Uni-
versity. No major changes in the heat-
ing plant burners will be required and
the school expects to realize a 20 per-
cent saving in fuel cost, while producing
less pollution. Cottrell also runs his
car on a mixture with 19 percent water
—increasing mileage by one third.

Meanwhile, the head of the Univer-
sity of Oklahoma’s aerospace, mechan-
ical and nuclear engineering depart-
ment, Walter J. Ewbank, has prepared
a water-gasoline mixture system for
trucks, which is undergoing a four-
month test at a nearby Postal Service
facility. Ewbank says no engine ad-
justment is needed so long as the emul-
sion does not contain more than 15
percent water. The Postal Service
trucks, however, which will use a 30
percent water mixture, will need some
carburetor modification.

The principle of operation in both
cases is using the water to “spread out”
or increase the surface area of oil drop-
lets. Just as a newspaper burns faster
when fanned out than when rolled
tightly, because of greater area exposed,
so do the tiny oil droplets, created by
interspersing droplets of water, burn
more quickly. The water also helps
transfer heat within the burning mix-
ture, again speeding the reaction time.
Faster burning in this case means more
complete burning, and therefore fewer
pollutants, which are usually the prod-
ucts of incomplete combustion.

Cottrell says ultrasonic fuel emulsi-
fiers or “reactors” could be made for
home use for between $100 and $200. O

Lane/ESN
“Ladies and gentlemen, due to circum-
stances beyond our control the talk on
the energy crisis will be cancelled.”
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Gay liberation
at the APA

I know not whether laws be right,
Or whether laws be wrong;

All that we know who lie in gaol
Is that the wall is strong . . .

So wrote Oscar Wilde in 1898 after
spending two years at hard labor in
Reading Gaol—where he was sent be-
cause he was a homosexual. But the
laws and walls that held him are slowly
tumbling down. Last year the American
Psychological Association removed ho-
mosexuality from its “abnormal psychol-
ogy” category. Last week the Amer-
ican Psychiatric Association’s board of
trustees voted to remove homosexuality
from its Diagnostic and Statistical Man-
ual of Mental Disorders (the official
nomenclature followed by all medical
groups in North America).

The change came after years of de-
bate and under pressure from several
gay liberation groups that have been
demonstrating at the APA’s annual meet-
ings. Groups such as the National Gay
Task Force charged that “the diagnosis
of homosexuality as an illness has been
the cornerstone of oppression for a
tenth of our population.” This labeling,
they say, forced many young women
and men to think of themselves as
freaks. It has burdened their families
and friends with fear and guilt. It has
been used as a tool of discrimination
in the private sector, and in the civil
service, military, immigration and nat-
uralization service, health services and
adoption and child-custody courts. It
is, they go on, the rationale for per-
petuating the sodomy laws of 43 states.

But all of this is going to stop, feel
the optimistic representatives of the gay
movement who were present when the
APA announced its change. “A psychi-
atric turnaround,” “the greatest gay vic-
tory,” “a major socio-historic change”
and an “instant cure for 20 million
gays,” they said.

What the APA actually did was re-
place the term “homosexuality” with
“sexual orientation disturbance.” This
category, says the APa, is for individuals
whose sexual interests are directed pri-
marily toward- people of the same sex
and who are either bothered by, in con-
flict with, or wish to change their sex-
ual orientations. The ApA does not say
that homosexuality is normal, but it
does say that it is a form of sexual be-
havior and like other forms of sexual
behavior, not a psychiatric disorder.

In addition, said the APA, homosex-
uality per se implies no impairment in
judgment, stability, reliability or general
social or vocational capabilities; and,
therefore, there should be no public or
private discrimination against homosex-
uals in such areas as employment, hous-

Nancy M. Tucker
Gay demonstrations force a change.

ing, public accommodations or licens-
ing. The APa board of trustees also said
that it supports and urges the repeal of
all legislation making criminal offenses
of sexual acts performed by consenting
adults in private.

‘Catch 22’
of psychopharmacology

Statistics suggest that anxiety is on
the rise in most parts of the world,
thanks to one war after another; ter-
rorist murders, bombings, muggings and
knifings; drastic shortages in food, fuel,
lumber, paper and other products;
blacks versus whites, young versus old;
a decaying moral and physical environ-
ment. . The poet W. H. Auden
appropriately dubbed the twentieth
century the “Age of Anxiety.”

An upsurge in anxiety is also re-
flected in the rapid rise in the use of
antianxiety drugs (minor tranquilizers)
over the past eight years, as Barry Black-
well reported in the Sept. 24 JOURNAL
OF THE AMERICAN MEDICAL ASSOCIA-
TION. In 1972 minor tranquilizers were
prescribed by physicians 144 million
times, accounting for about six percent
of national drug use. Over 70 million
prescriptions were written for two of
the most popular tranquilizers, at an
estimated cost of $200 million. Black-
well is a member of the University of
Cincinnati College of Medicine’s psy-
chosomatic unit, one of the few such
units in the United States. Psychoso-
matic medicine deals with psychological
conflicts and how they relate to bodily
symptoms and diseases. It’s a hairy busi-
ness since psyche and soma, as any
good mystic or physician knows, are
intricately intertwined.

Blackwell concluded in his JAMA ar-
ticle that while minor tranquilizers are
being appropriately used for anxiety, or
for anxiety mixed with depression, such
drugs tend to be overused. But Black-
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well could not pick out the villains of
overuse and decided to conduct an-
other study to do so.

Over a six-month period, 80 patients
in a hospital were told that if they felt
anxious, all they had to do was speak
to a nurse, and if she thought it was
appropriate, she would give them some
medicine for anxiety. Blackwell meas-
ured the anxiety in these patients, then
derived a drug-seeking index, which
was simply the number of requests they
made divided by the number of days
spent in the ward. So if a patient made
three requests and stayed in the hos-
pital three days, he or she had an index
of three over three, which was one. In
that way Blackwell was able to tell who
had high drug-seeking indexes and who
had low drug-seeking indexes.

His findings, which are in press with
the ARCHIVES OF GENERAL PSYCHIATRY,
are that, generally speaking, women
sought drugs more than men, whites
sought drugs more than blacks, but all
the patients’ requests for anxiety drugs
closely related to their levels of anxiety.

In other words, the patients did not use
excessive amounts of anxiety drugs al-
though the drugs were made freely
available to them. If these findings are
put in the context of Blackwell’s earlier
findings, it is the physician who is the
major contributor to overprescribing,
not the patient.

What happens, the Cincinnati psy-
chiatrist explained to SCIENCE NEWs,
is that many physicians are short of
time, see that patients are anxious yet
have no apparent physical cause for
their anxiety and prescribe minor tran-
quilizers for them. Everything that hap-
pens then—the patients’ expectation
that a drug will efface anxiety, the
effects of reassurance from the physi-
cian and the tendency of a patient to
get better becausé his or her lifestyle
has changed—all that gets attributed to
anxiety drugs, first by patients, but ul-
timately by physicians.

Says Blackwell, “The more you do it,
the more it works, and the more you do
it. I call that the ‘Catch 22" of psycho-
pharmacology.” ]

Is the universe a vacuum-fluctuation zero?

“Nothing from nothing is still noth-
ing,” runs an old schoolchild’s sub-
traction rule. Cosmologists who believe
in the big-bang origin of the universe
have the opposite problem, that of get-
ting something from nothing. In the
big-bang picture there was a zero point
of time. Before time zero, nothing
existed; after time zero, the universe
existed.

There is a basic law of physics that
says you can’t get away with this: the
law of conservation of matter-energy.
According to the law matter and en-
ergy can be transmuted into each other,
but the total amount of matter and
energy remains the same. Matter-energy
can neither be created nor destroyed.
But the big bang would create it out
of nothing.

Some cosmologists get around the
difficulty by postulating that the uni-
verse’s existence is eternal; it alter-
nately expands and contracts like a bel-
lows and goes on doing this for all
eternity. The problem with this pro-
posal as Edward P. Tryon of Hunter
College of the City University of New
York points out in the Dec. 14 NATURE
is that “there is . . . no known mech-
anism by which, the universe might
bounce back from a contraction.”

To solve the dilemma Tryon suggests
that the universe is indeed a violation
of the law of conservation of matter-
energy, but one that happens to be
sanctioned by the laws of quantum
mechanics, a so-called vacuum fluctua-
tion. It happens in theoretical quantum
mechanics that a group of particles,
say a photon, a positron and an electron
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may appear spontaneously out of a
perfect vacuum. This is a violation of
the conservation of matter-energy, but
it is permitted by a basic principle of
quantum mechanics, the Heisenberg
uncertainty principle, so long as the
particles in question annihilate each
other and return to nothing in a very
short time, usually a time too short for
their existence to be noted.

The uncertainty principle describes a
basic fact of life in the microscopic
world: When we try to measure some-
thing, we change what we measure.
For example, we see the position of
an object by recording on the retinas
of our eyes the photons reflected from
the object. Bouncing photons off a brick
wall does not affect the wall much, but
if we try to see electrons with photons
we find that in the collision the elec-
trons are dealt a blow that makes them
recoil, changing their velocities. Heis-
enberg’s principle says that there is
therefore a reciprocal uncertainty in
the velocity and position of an object.
The uncertainty of position is inversely
proportional to the uncertainty of
velocity. (The constant of proportion-
ality is Planck’s constant.) The closer
we know the position, the more un-
certain we are about the velocity, and
vice versa. A similar reciprocal uncer-
tainty appears in the case of a fluctua-
tion in the energy of some event and
the time that fluctuation lasts. Thus a
vacuum fluctuation of the sort de-
scribed can occur provided that the
cnergy change (from the zero of the
perfect vacuum) lasts no longer than
the uncertainty principle allows. The

bigger the energy involved, the shorter
the time.

Tryon proposes that the universe is
a fluctuation of the vacuum, “the vac-
uum of some larger space in which our
universe is embedded.”

Granted therefore that quantum
mechanics allows vacuum fluctuations
to exist, for the universe to be one
requires it to satisfy some rather strin-
gent criteria. In a certain metaphysical
sense it must be nothing from nothing
to yield nothing. It must add up to zero
with regard to electric charge (the total
positive must equal the total negative),
and it must add up to zero with regard
to matter and antimatter (equal
amounts of each). There is a good
chance that the universe satisfies these
two conditions. In fact most cosmol-
ogists start out by assuming that it
does. But there is a still more serious
problem: the time and energy relation
in the uncertainty principle.

The universe has been around for a
long time, something like ten billion
years. To be a vacuum fluctuation that
satisfies the uncertainty principle, it
would have to have very little matter-
energy. But it seems to have a lot.

In his NATURE article Tryon shows
how to get around this. If we can
equate the positive energy residing in
the rest masses of the objects in the
universe with the negative potential
energy latent in the gravitational forces
that exist among the various bodies,
we can arrive at a universe with a net
matter-energy content of zero, a uni-
verse that can exist indefinitely accord-
ing to the uncertainty principle. Tryon
shows that the equation works if the
universe is closed, that is, if it has
enough mass so that the gravitational
forces will eventually halt its expansion
and bring about a contraction.

All well and good, Tryon can pro-
vide us with a zero-energy universe,
and it may fit the observations we
make. But why should we be in just
this one out of the endless number of
possible vacuum fluctuations that might
occur, and why should it be such a big
one since vacuum fluctuations are by
their nature likely to be microscopic?
Tryon’s basic answer is that it is “sim-
ply one of those things which happen
from time to time.” And then he elab-
orates just a little:

“. ... any universe in which sentient
beings find themselves is necessarily
hospitable to sentient beings. I da not
claim that universes like ours occur
frequently, merely that the expected
frequency is non-zero. Vacuum fluctu-
ations on the scale of our universe are
probably quite rare. The logic of the sit-
uation dictates, however, that observers
always find themselves in universes ca-
pable of generating life, and such uni-
verses are impressively large.” O
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