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LETTERS

Hazards of Chemical Carcinogens
and Mutagens

As pointed out in recent letters (26
Jan., p. 329; 11 May, p. 542; 13 July,
p. 109), the lack of control of even
the most potent of carcinogens is rather
surprising, especially in view of the
present degree of sophisticated control,
at both the national and international
levels, of ionizing radiation and radio-
isotopes (I). A recent laboratory inci-
dent with a potent carcinogen illustrates
very well the reason for my concern.

In the course of our experiments, it
was deemed necessary to have a supply
of N-nitrosomethylurea (NMU), and
we accordingly ordered 100 grams from
a chemical supply company in this
area. The container was an ordinary
glass reagent bottle with no special
warning of the hazardous nature of the
contents on the label. The material was
shipped to us via United Parcel and
processed in a completely routine man-
ner by our receiving department. Again,
there were no labels on the carton in-
dicating the hazardous nature of the

chemical, precautions in handling or
storage, or what to do in case of a
spill. Since NMU is not only a carcino-
gen, and a very potent one, but also is
a mutagen and teratogen, it is thus a
triple threat (2), biologically speaking.
Experienced users of this material gen-
erally keep it under refrigeration, but
since we had not had previous experi-
ence and instructions given for its use
did not indicate the necessity for keep-
ing it refrigerated, it was simply placed
on the shelf in the laboratory. A few
weeks later we were greatly dismayed
upon entering the laboratory to dis-
cover that sufficient pressure had built
up in the bottle to blow the lid off and
distribute most of the contents of the
bottle over a considerable area of the
laboratory. Fortunately, no one was
present at the time of the accident, as
it occurred on a weekend. After discov-
ering the accident, the laboratory was
sealed temporarily, and a committee was
appointed to formulate procedures for
cleaning up the laboratory in the safest
possible manner and for making recom-
mendations to prevent future occur-
rences of this kind.

The day after discovery of the acci-

dent, a phone call was made to the
chief chemist of the company selling
the material to warn him of the acci-
dent, and later a letter was sent giving
more details of what had happened in
the hopes of preventing a similar acci-
dent there or elsewhere.

The possible hazards to employees of
the chemical company, those involved
in the distribution, or laboratory per-
sonnel are obvious (2, 3). Surely it is
time that some organized effort be made
to more adequately label such hazardous
materials and to better control the con-
ditions under which they are packaged
and distributed. Regulations concern-
ing use and disposal would also seem
desirable. Physical carcinogens and mu-
tagens have rigorous handling codes.
Why none for equally potent chemical
substances that are at least as hazardous
in terms of their biological effect?

A. H. SparRrOW
Biology Department,
Brookhaven National Laboratory,
Upton, New York 11973
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Inspiration

We were “inspired” by John Wor-
rall’s letter (26 Jan., p. 329), in which
he talks of the “hissing” of trees dis-
turbed by dissecting needles. A few years
earlier we had stumbled upon this
phenomenon while looking for inner
bark color in order to differentiate
certain species of oak. This experience
reminded one of us, Daniel Smiley, of
hearing a sucking sound from hickory
while trail clearing in the 1930’s. It
had seemed curious to us, and we
spent several hours perforating the
bark of various species of trees and
characterizing the responses. We
checked with several of our plant
physiologist friends and perused many
current plant physiology texts to learn
that the phenomenon simply did not
exist. We put our notes away with

some embarrassment. During our in-
vestigations, walkers had stared at us
with something beyond mild curiosity,
and had even started asking questions
which we found difficult to answer.

Now we would like to augment the
somewhat sparse record on this sub-
ject with several observations. First, we
suggest that “hissing” is not quite the
right word. It implies (as per the dic-
tionary) exhalation and a simplicity of
sound which demeans that produced
by trees in the act of inspiration. The
true sound, a tremulous and high-
pitched burbling, can be well matched
by pursing the lips and sucking in air
at the corner of the mouth,

We also worry about the efficacy of
using a dissecting needle. In our attack
on the problem we used knives, awls,
drills, ice picks, punches, and other
devices and learned that a rude and
somewhat conical opening was usually
the most productive, probably because
it tore the vessels rather than just dis-
placing them.

Several specimens each of Fraxinus
americana, Acer rubrum, Acer sac-
charum, Nyssa sylvatica, Carya ovata,
Quercus prinus, Quercus borealis, Pinus

strobus, Pinus rigida, and Tsuga cana-
densis were persecuted on the fall after-
noon of 16 October 1972, when the
temperature was around 65°F, and on
20 to 24 March 1973, several clear days
with temperatures ranging from 40° to
55°F. Most trees examined were from
10 to 20 meters tall, with diameters at
breast height of from 25 to 50 centi-
meters.

Three to five perforations at breast
height were made in each tree, and,
with the exception of the conifers and
maples, sounds of inspiring air were
heard in all species. Specifically, we
noted a rapid ticking, clicking, and
often the tremulous and high-pitched
burbling comparable to that produced
by pursing the lips and sucking in air
at the corner of the mouth. Usually,
the sound was vigorous at first, and
then within 10 to 20 seconds it di-
minished to nothing. The white ash
was the loudest and most persist-
ent. One tree examined on 16 Oc-
tober, with only 10 percent of its
leaves remaining, continued to inspire
for 5 minutes and several seconds. The
northern red oak was also notable; one
tree that had shed only 5 percent of

EXTENDING MAN'S VISION

IN MICRO/MACRO

PHOTOGRAPHY

The Nikon name is synonymous produce photomicrographs

Nikon Multiphot

Universal photographic
stand, equaily suitable for
macro, micro and
cinemicrography. Newly
designed. Wide application
in electronics, medical research,
metalworking. and other
industries. Available with
either transmitted or
reflected light.

Nikon Cine Microflex
CFMA

with the finest in 356 mm with greater resolution and
photography. detail than the human eye.
Equally famous among Fine photomicrographs and

knowledgeable scientists is
Nikon’s reputation for making
the finest instrumentation to
photograph the infinitesimal.
In color. In black and white. In
slow motion. In time lapse
sequence. With clarity and
detail, Nikon permanently
records the unseen world
around us.

There is more to exceptional
micro/macro photography
than film, a camera, and a
microscope. Nikon optics and
accessories make it possible to

macro photographs are an
extension of the art of light
microscopy.

Producing the finest
instruments available for
science and industry is a
continuing challenge.
Wherever photographs are
taken; on land, beneath the
sea, and now in space —we are
meeting that challenge.
Extending your vision is our
main concern.

The finest optics in the world.

Nikon Instrument Division, Ehrenreich Photo-Optical Industries,

Py 623 Stewart Ave., Garden City, N.Y.
(”lllon ) é © [ Tel. (516) 248-5200.

24 AUGUST 1973

= In Canada, Anglophoto Ltd., Ontario.

The only time-lapse motor-
drive cine-micrographic
system with automatic
exposure control. Designed
for use with the Bolex H-16
cine camera mounted on
any standard microscope.
Uniquely compact.

Nikon Apophot

Universal research
microscope has built-in
Zoom-Koehler illumination
for both transmitted and
reflected light,
magnification changer,

and built-in focusing
Bertrand lens. Permits use
of special light sources such
as tungsten, high-pressure
mercury arc. Xenon arc.
and quartz. Accepts full
range of Nikon
photographic accessories.

701



Nalge brings you
implosion-proof
Dewar Flasks

The Nalgene® one-piece Dewar flask is
implosion-proof without taping. It offers
double walls of rugged linear polyethyl-
ene, insulating urethane foam-filled an-
nulus, and superior chemical resistance.
Will not crack when used with liquid
nitrogen.

This general purpose Dewar handles
cryogenic liquids, dry ice-solvent and
hot baths. All three sizes are broad-
based for extra stability and have wide
mouths for greater accessibility.

Available in 1, 2, and 4-liter sizes with
insulating covers and bail-type handles
(Cat. No. 4150). Order from your Lab
Supply Dealer or write for our Catalog—
Dept. 4208D, Nalgene Labware Division,
Rochester, New York 14602.

.NALGE
é SYBRON CORPORATION

Nalgene® Labware. ..
the safe unbreakables— preferred by professionals.

Circle No. 87 on Readers’ Service Card

its leaves made sounds for 3 minutes.
In March, with all leaves gone, red
oak produced sounds of from 4- to 7-
second duration in five different holes.
The chestnut oak, more typical of drier
sites, produced much more feeble
sounds that rarely lasted for more than
15 seconds. The chestnut oak, like the
red oak, sweet gum, and shag bark
hickory, produced inspirational sounds
in the absence of leaves in March, when
air temperatures were in the 50’s. The
white ash, on the other hand, a noisy
tree in the fall, was fully inactive in
March.

At low temperatures, trees with few
leaves produced less {or no) sound. In
some cases, trees had both noisy and
quiet sectors. We disturbed the tissue
sufficiently to ensure that vessels were
broken. This suggests a multiplicity of
moisture supply routes within a single
tree. It also indicates that a single
woodpecker or population of boring
insects will not “short-circuit” an en-
tire forest.

CARL J. GEORGE
Department of Biological Sciences,
Union College,
Schenectady, New York 12308

DANIEL SMILEY

The Mohonk Trust,
Mohonk,
New Paltz, New York 12561

Methadone Treatment and Drug
Experimentation

At least one aspect of methadone
treatment has not been discussed widely,
although it warrants further investiga-
tion; that is, when a chemical solution
is tried as a remedy for a chemical
problem {to paraphrase H. L. Lennard,
L. J. Epstein, M. S. Rosenthal, and A.
Bernstein, (Letters, 16 Mar., p. 1079)]
the chemical strategy as a solution for
all sorts of problems may generalize
and several drugs may be explored.

This concept is illustrated by our
observation that long-term heroin users,
supposedly inflexible in their choice of
a drug, suddenly experience a rebirth of
drug experimentation when they at-
tempt the shift from illegal narcotic use
to methadone maintenance.

The first stage in the addict’s pattern
usually begins with a sporadic, inconsist-
ent use of methadone, with heroin at
times used interchangeably with metha-
done. This stage subsides within several
months, after an optimal methadone
dosage level is found. This is followed

by a second stage—shooting heroin
“over” methadone, that is, using both
drugs simultaneously to achieve a
euphoric effect. Then a third stage oc-
curs, characterized by greater experi-
mentation and considerably more cur-
iosity-seeking and risk-taking—that is,
“backing up” methadone with barbitu-
rates and ethanol, apparently to support
the effects of methadone by adding the
impact of barbiturates and alcohol.
Reportedly, the synergism of these
chemicals in combination produces a
qualitatively different “high” than that
experienced from other drugs alone or
combined—an effect especially euphor-
ic for heroin addicts. This stage gen-
erally diminishes when such non-
chemical strategies as psychosocial re-
habilitation take hold. The fourth stage
is marked by the heavy use of mari-
huana (for some addicts, the first time it
has been heavily used); as in an earlier
time, when “cured” addicts shifted to
alcohol abuse, the use of marihuana
frequently becomes a well-integrated
part of daily living, persisting for a long
time. These stages are not necessarily
fixed in the order cited nor are they
delineated only by the combinations
noted above.

Such stages in drug use after an addict
enrolls in a methadone maintenance
program have all the appearances of
phases in experimentation or testing.
But perhaps such periods of assessing
drug effects should not be too surpris-
ing, since the act of voluntarily seeking
admission to a methadone maintenance
program itself already may be indica-
tive of a decision to experiment
with different types of chemicals—a
cognitive choice to explore further
dimensions in the chemical strat-
egy as a means of handling everyday
problems.

It would appear that, for a long-
term user of narcotic drugs, the intro-
duction of a methadone program is a
manifestation of a direct challenge to
cognitively fixed behavior and that
subsequent behavior is characterized by
a cycle of experimentation with new
drugs in new combinations. Any future
debate about treatment should include
documentation of frequency and types
of drugs chosen throughout the thera-
peutic course,

Jack W. FupGe
Drug Dependence Treatment Center,
Veterans Administration Hospital,
Dallas, Texas 75216
WALTER E. PENK
Veterans Administration Hospital,
Dallas
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A Notable Anniversary

One hundred years ago this week—on 22 August 1873, to be exact—
the American Association for the Advancement of Science took an his-
toric action that led to the establishment of forestry policy as a function
of the federal government.

At the 22nd AAAS annual meeting, held that year in Portland, Maine,
Franklin Benjamin Hough of Lowville, New York, delivered an address
titled “On the duty of governments in the preservation of forests.”* A
doctor of medicine, Hough was also an historian, a naturalist, and a
statistician, While director of the United States census of 1870, he was
impressed and concerned by widespread forest devastation caused by
logging and fires throughout the East, the Great Lake states, and then
starting in the South.

After the Civil War, a few observant citizens, alarmed at the rapid
destruction of the virgin timber and fearing an eventual wood shortage,
warned state legislatures and Congress of the need for forest protection,
but without effect. Most government officials ignored the threat of timber
scarcity and discounted the possible depletion of this valuable natural
resource, which, indeed, many people believed to be inexhaustible. Thus,
when Hough submitted the problem of forest preservation to the AAAS
meeting, he was appealing to the scientists as the only organized citizens’
group having sufficient influence to inspire public attention. Hough de-
cided that the scientific community would have to initiate action for
forest conservation, if it was to be done at all. In his paper, he em-
phasized the relationship of woodland to soil stabilization, to maintenance
of streamflow, and, of course, to wood production for domestic and
industrial use. He urged the AAAS to alert federal and state govern-
ments to the need for forest protection.

At his suggestion, the AAAS appointed a committee “to memorialize
‘Congress and the several State Legislatures upon the importance of pro-
moting the cultivation of timber and the preservation of forests, and to
recommend proper legislation for securing these objects.”t Nine scien-
tists served on this committee; Hough was chairman. The others were
William Henry Brewer of Yale; George B. Emerson of Boston, educator
and author of a book on trees; Asa Gray, the nation’s leading botanist;
Eugene W. Hilgard, soil scientist, of the University of Michigan; Lewis
Henry Morgan, anthropologist, of New York, later to become president
of the AAAS; John Strong Newberry, botanist and geologist, and Charles
Whittlesly, a horticulturist, both of Ohio; and Josiah Dwight Whitney,
a geologist of California.

The committee’s memorial was delivered to President U. S. Grant,
who, on 19 February 1874, transmitted it to Congress with a special
message of approval. There the proposition languished for 2 years. Final-
ly, on 15 August 1876, Congress enacted legislation appropriating $2000
for the appointment to the Department of Agriculture of a man to in-
vestigate forest conditions. Hough was selected on 30 August and thus
became the federal government’s first forestry agent. From his appoint-
ment evolved the present Forest Service, with its nationwide network of
forest and range experiment stations and forestry and wood science
laboratories, its thousands of professional and scientific personnel, and
its 187 million acres of national forests managed in the public interest.

On this centennial anniversary, it is appropriate to recall the extra-
ordinary influence of Hough’s paper, presented as a private citizen before
a small assemblage of scientists. Historically, it is appropriate also to
acknowledge the energizing role of the AAAS in starting forestry work
on a national scale in the United States government.—HENRY CLEPPER,
American Forestry Association, 1319 18th Street, NW, Washington,
D.C. 20036.

* Proceedings of the AAAS Twenty-Second Meeting, held at Portland, Maine, August 1873
(AAAS, Salem, Mass., 1874), part 1I, section B, “Natural History,” p. 1. 1} Ibid., p. 429.



Accurate
repeatability
from O1 ul to S0 mI

If you need to measure or deliver precise samples
.. we have the world's largest line of dispensing
devices from which you can choose. Our 700
Microliter syringes grew up with the GC industry
.. and have become the standard measuring
devices in laboratories throughout the world. Our
7000’s contain the full volume in the needle. Our
1000's have a Teflon* tip for leak-tight seals for
gases or liquids. And our new Sub-Microliter
Liquid Injector is a tapered capillary needle with
high repeatability in 0.1 ul volumes. o If you
need to deliver samples anywhere from 0.1 pl to
50 ml, we have just the syringe for you. Our
syringes are described in our catalog. . . let us
send you a copy. Write to Hamilton Company,
Post Office Box 17500, Reno, Nevada 89510.

*DuPont registered trademark

ERIVAMIIESTREN
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- Which of our
electronic
potentiostats
1s foryou?

A newly expanded line of Wenking Electronic
Potentiostats for various electrochemical inves-
tigations is now available.

Choose from four basic series: ‘fast rise’ and/or
high output voltage models (with output swing
of =100V); a ‘high current' model (output cur-
rent to =10 amps ); several standard models,
and an inexpensive laboratory model for rou-
tine requirements, Accessory systems, including
a high precision voltmeter and motor potenti-
ometers, are also available.

Which Wenking is for you? Complete literature
describing all Wenking models, the world's most
widely used electronic potentiostats, is available
free on request to help you decide. Just write:
Wenking Division, Brinkmann Instruments, Can-
tiague Road, Westbury, N.Y. 11590, In Canada
write: Brinkmann Instruments (Canada) Ltd., 50
Galaxy Boulevard, Rexdale (Toronto), Ontario.

Wenki-ng . ASIONOF
Potentiostats i3

BRINKMANN
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Call Sigma for enzymes important in the

KREBS-HENSELEIT UREA SYNTHESIZING CYCLE*
ARGINASE (E.C.3.5.3.1.) from Beef Liver

{L-Arginine Ureohydrolase; L-Arginine amidinohydrolase}
Lyophilized powder
Catalyzes the following reaction:
L-Arginine + H20—>L-Ornithine + Urea
One unit converts about one umole of L(+) Arginine
to L-Ornithine and Urea per minute at pH 9.5 at 37°C.

Prod. No. A-2137 Approx. 60units per mg. Protein (Biuret)
2500 units $ 4.85 12,500 units $20.00
6250 units 11.00 25,000 units 30.00

ORNITHINE CARBAMOYLTRANSFERASE (E.C.2.1.3.3.)

from Streptococcus faecalis
(Ornithine Transcarbamylase; Carbamoylphosphate:
L-Ornithine Carbamoyltransferase)

Lyophilized with Trizma® buffer. Suitable for the deter-
mination of Carbamyl Phosphate and Ornithine.
One unit forms one gmole of Citrulline from Ornithine
and Carbamyl Phosphate per minute at pH 8.5 at 37°C.

Prod. No. 0-2501 Approx. 600 units per mg. Protein (Lowry)
30 units $5.00 300 units $40.00

*Ref.: Krebs, H.A. and Henseleit, K., Z. Physiol. Chem.,
210:33 (1932).
Other enzymes related to
AMMONIA NITROGEN METABOLISM:
L-Asparaginase Gabase
L-Aspartase Useful forassay of y-Amino-
Creatininase butyric Acid.
L-Glutamic Dehydrogenase Glutaminase
Glutamic Oxalacetic Trans- L-Histidase
aminase Adenosine Deaminase
Glutamic-Pyruvic Trans- 5-AMP Deaminase

aminase
See the Sigma Catalog for further details.

Sigma also offers CARBOXYPEPTIDASE-B (E.C.3.4.2.2.)

Catalyzes hydrolysis of the basic amino acids Arginine
and Lysine from the carboxyl terminal position in
polypeptides.

One of the major pancreatic proteases, Carboxypepti-
dase-B also functions in the further degradation of
products of tryptic digestion.

C-7011 From Hog Pancreas Chromatographically purifi-
ed. Frozen solution in 0.1 M NaCl. Substantially
free of Carboxypeptidase-A and Trypsin. May

contain trace amounts of Chymotrypsin.
Approx. 175 units per mg Protein (Biuret)
1 mg $17.35 5 mg $42.30 10 mg $67.50

C-7386 From Hog Pancreas Partially purified. Frozen
solution in 0.1 M NaCl. May contain Trypsin,
Chymotrypsin and Carboxypeptidase-A.

Approx. 70 units per mg Protein (Biuret). 10 mg $27.40

C-7261 Carboxypeptidase B-DFP from Hog Pancreas
Treated with Diisopropylfluorophosphate  to
eliminate tryptic and chymotryptic activities.
Frozen solution in 0.1 M NaCl.

Approx. 100 units per mg Protein (Biuret)

1 mg $16.35 5 mg $37.30 10 mg $62.40
Prices include dry ice, insulated container and shipping
costs via air anywhere in U.S. with exception of Alaska
and Hawaii. F.O.B. St. Louis via air to Alaska, Hawaii
7/18 and other countries.

%" The Research Laboratories of

EIEMA\.CHEMICAL COMPANY

division of SIGMA INTERNATIONAL, LTO.

P.O. BOX 14508 + SAINT LOUIS, MISSOURI 63178 U.S.A,

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed through:
SIGMA LONDON Chem Co L1d. « Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 78H, England
Telephone: 01549 3171 (Reverse Charges)
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Whole-Body Cryomicrotome

Full-length sectioning of frozen ani-
mals up to 400 millimeters long can be
done with the model JCMT-1A cryo-
microtome. This facilitates whole-body
autoradiography for subjects such as
pigs and even for small animals such
as rats because several may be ac-
commodated at once. Slicing thickness
is adjustable from 10 to 80 micrometers
and slicing speed is variable from 1
to 6 meters per minute. Refrigeration
is provided by chilled air circulation
with a capacity to —25°C. The cutting
process may be monitored through two
double glass lids which will not cloud.
JEOL. Circle No. 132 on Readers’
Service Card.

Portable Field Thermometer

The YSI model 777 measures from
—60° to + 130°C in three ranges
with accuracy, including that of the
probe, of = 0.05°C or better from
—40° to + 100°C. Resolution is
0.003°C. Power is supplied by re-
chargeable batteries or the unit may
be driven by standard line current. The
standard probe is epoxy-tipped stainless
steel ¥4 inch in diameter and 8 inches
long. Temperature is read directly; the

\\\\\§

three ranges, —60° to 0°C, 0° to
100°C, and 100° to 130°C, are on
concentric bands of a single gauge.
Yellow Springs Instrument Company.
Circle No. 135 on Readers’ Service
Card.

Aquatic Activity Monitor

The Biopulse system uses a sonic
probe to monitor activity of aquatic
organisms. Any shape of enclosure may
be used and secretive organisms may
be monitored. The device consists of
three modules: the frequency generator
and activity monitor unit, the timer/
counter/ printer unit, and the trans-
ducer assembly unit. The manufacturer
offers to provide the unit to qualified
investigators at no charge to conduct
projects up to 60 days in duration.
Alpine Geophysical Associates. Circle
No. 134 on Readers’ Service Card.

Animal Activity Monitor

The movement of large animals such
as dogs, monkeys, or humans can be
monitored with the model LL (Fig. 1).
The sensor detects changes in capaci-
tance as the subject moves. Sensitivity
is adjusted to the size of the subject

Fig. 1. The model LL animal activity monitor of Columbus Instruments features a
sensor which forms a resonant circuit with an inductance and operates on a radio
frequency. Movements of the subject produce electrical pulses which are recorded.

24 AUGUST 1973

and the movement is recorded by an
electromechanical counter. The water-
resistant sensor is 30 by 40 inches and,
for large areas, several sensors can be
monitored with a multichannel event
counter. Columbus Instruments, Circle
No. 131 on Readers’ Service Card.

Programmable Calculators

The TEK 21 and TEK 31 calculators
are desk-top devices for scientific and
engineering applications. Either series
can be designed for a given user; up
to 24 keys incorporate the functions
he designates. An overlay defines the
functions of the set of keys. The series
differ in the size of their basic pro-
gram memories. The TEK 21 includes
10 registers and a 128-keystroke pro-
gram memory; the TEK 31 includes
74 registers and a 512-keystroke pro-
gram memory. For either series there
are special statistics and mathematics
program libraries available. Tektronix,
Incorporated. Circle No. 133 on
Readers’ Service Card.

Automatic Gamma Counter

The MS 588 automates radioim-
munoassay sample processing, centri-
fuging, and counting procedures. The
model number refers to the sample
capacity. The device has three drawers;
for multiple user operation, they may
be programmed individually. There are
factory-set windows for up to seven
isotopes, including iodine-125, - cobalt-
57, and iodine-131. Count or time can
be set by the operator. Micromedic
Systems, Incorporated. Circle No. 136
on Readers’ Service Card.

Electron Beam Evaporator

Model EVU 10 features a 10-kilo-
watt electron beam with a 270° de-
flection and four interchangeable cruci-
bles. The motor drive of the crucible
is remote controlled and positioning is
automated. The beam is focused elec-
trostatically and the spot is stable be-

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 710A and 774C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER

m
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fetches fractions
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An 1SCO Model 328 Golden Re-
triever offers you many exclusive

features. Handles 3 to 70ml test

tubes or scintillation vials,in remov-

able, self-standing racks. Push but-

ton programming for digital selec-
tion of time, drop, or volumetric

~ increments. Illuminated digital dis-

~ play. Delay timer to synchronize
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" Golden Retrievers are prlced from

: $975 to $1170. Send now for your
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t electronics in-

cause the cathode is heated by direct
current. Applications include semicon-
ductors, thin-film electronics, optics,
surface improvement, and nuclear re-
search. Crucibles include one of each:
four-way, oscillating, grooved, and pot.
The electron beam may be deflected
periodically through a variable range
because of the X-Y sweep characteris-
tic. Balzers High Vacuum Corporation.
Circle No. 139 on Readers’ Service
Card.

Single Grating Monochromator

The quarter-meter Ebert mono-
chromator model 82-415 utilizes a
single grating, selectable from six stan-
dard gratings between 1180 and 50
grooves per millimeter. Blaze charac-
teristics are selectable from a high of
200 nanometers to a low of 100 nano-
meters per minute. The manufacturer
offers a number of accessories such as
digital stopping drive, filter wheels for
entrance or exit slits, a quantum pho-
tometer, and a recorder. Fisher Scien-
tific Company. Circle No. 138 on
Readers’ Service Card.

Calcium Analyzer

The model 940 (Fig. 2) eliminates
manual titration in determining calcium
content of a sample. The content is
expressed in milliequivalents per liter
or as milligrams percent within 30
seconds after insertion of sample. Sam-
ple size may be as small as 0.02 milli-
liter. Model 940 operates by quenching
the fluorescence produced by calcein
in the presence of calcium ions in an
alkaline medium. The quenching is
accomplished by titration with ethylene-
bis(oxyethyenenitrilo)tetraacetic ~ acid
which automatically stops upon cessa-
tion of fluorescence. Corning Scientific
Instruments. Circle No. 130 on Read-
ers’ Service Card.

Carbon Dioxide Incubator

The Mark I incubator (Fig. 3) has
a temperature range of 65°C with a
control of *0.2°C and a uniformity
of = 0.5°C. A temperature safety pre-
vents high-temperature damage. Rela-
tive humidities to 98 percent are
achieved with the bubbling device,
reservoir, and regulator. There are 4
square feet of shelf space and the unit
occupies 306 square inches of bench

Fig. 2. The Corning model 940 calcium
analyzer reads calcium content directly
in milligrams percent or in milliequiva-
lents per liter within 30 seconds after
sample insertion.

space. Lab-Line Instruments, Incorpo-
rated. Circle No. 137 on Readers’
Service Card.

Literature

Biomedical Apparatus & Equipment
is a 44-page catalog of supplies for
medical research and clinical applica-
tions. Included are such items as glass-
ware, water stills, stirrers, and liquid
dispensers. Wheaton Scientific. Circle
No. 140 on Readers’ Service Card.

Constant Temperature Controlled
Equipment for the Scientific and
Laboratory Field lists ovens, baths,
furnaces, environmental chambers, and
temperature control devices. The 216-
page catalog also includes temperature,
humidity, and measurement conversion
tables. Blue M Electric Company.

Circle No. 141 on Readers’ Service
Card.

Fig. 3. The Mark I carbon dioxide incu-
bator from Lab-Line provides 4 square
feet of shelf space (with two shelves).
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New From Klett
The Brush 222 4 Vertical Gel Electrophoresis Cells

battery operated
portable recorder.

363 o
Kouteryeiastr

FEATURES
* Transparent lucite body.
* Full view of gel columns during preparation.
* Full view of dye front.
* All safety features.
* Precision ground channels.
* Leveling legs.
* Rapid, simple and complete removable of gel
columns with spatula.

== GOULD Klett vanutacturing Co., Inc.

179 E. 87th Street, New York, N.Y. 10028
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The AAAS

Science Book List

An updated and expanded edition of the AAAS Science Book
List for Young Adults. Includes citations and annotations of
2441 titles of trade books, textbooks and references in the pure
and applied science and mathematics for secondary school
students, college undergraduates, teachers and non-specialist
readers.

Published as part of the AAAS program to promote the public
understanding of science and to improve science education.
This is the third and revised edition of a well-known and widely
used library acquisitions and collateral reading guide. Previous
editions: 1959 and 1964. L.C. 74-105531. ISBN 0-87168-201-X.

Compiled by Hilary J. Deason. 454 pages. Price: $10. When
payment is sent with order: $9.

Please send copies of THE AAAS SCIENCE BOOK LIST

O My remittance is enclosed = $ (Checks may be drawn payable to AAAS)
O Please bill me at the list price

Name Organization

Address

City State Zip

American Association for the Advancement of Science
A A A S Publications (Dept. B) 1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005 :
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BOOKS RECEIVED
(Continued from page 742)

Categories. Horst Schubert. Translated
from the German edition by Eva Gray.
Springer-Verlag, New York, 1972, x, 385
pp., illus. $29.50. Revision of Kategorien
I and Kategorien 11, 1970.

Categorization and Social Judgement.
J. Richard Eiser and Wolfgang Stroebe.
Published for the European Association
of Experimental Social Psychology by
Academic Press, New York, 1972, viii,
236 pp. $9.50.

The Challenge of Ecology. Clair L.
Kucera. Mosby, St. Louis, 1973. xiv, 226
pp., illus. Paper, $5.95.

Chemical Thermodynamics. Vol. 1, A
Review of the Recent Literature Pub-
lished up to December 1971. M. L. M¢-
Glashan, Senior Reporter. Chemical So-
ciety, London, 1973. xii, 362 pp., illus.
£8. A Specialist Periodical Report.

Chemistry of Marine Natural Products.
Paul J. Scheuer. Academic Press, New
York, 1973. xii, 202 pp., illus. $14.

A Childhood for Every Child. The Poli-
tics of Parenthood. Mark Gerzon. Outer-
bridge and Lazard, New York, 1973 (dis-
tributed by Dutton, New York). xii, 270
pp. $7.95.

Chinese Science. Explorations of an An-
cient Tradition. Shigeru Nakayama and
Nathan Sivin, Eds. MIT Press, Cam-
bridge, Mass.,, 1973. xxxviii,
$12.50. MIT East Asian Science Series,
vol. 2.

Cities. Their Origin, Growth, and Hu-
man Impact. Freeman, San Francisco,
1973. xii, 298 pp., illus. Cloth, $12; pa-
per, $5.50. Readings from the Scientific
American.

Classification of the Animal Kingdom.
An Illustrated Guide. English Universities
Press and Reader’s Digest Asociation,
London, 1973. i, 55 pp., illus. Paper,
£1.35.

Climatic Changes in Arctic Areas dur-
ing the Last Ten-Thousand Years. Pro-
ceedings of a symposium, Oulanka and
Kevo, Finland, Oct. 1971, Y. Vasari, H.
Hyvirinen, and S. Hicks, Eds. University
of Oulu, Oulu, Finland, 1972. 512 pp.,
illus. Acta Universitatis Ouluensis, Series
A, Scientiae Rerum Naturalium, No. 3,
Geologica, No. 1.

Color Vision. Proceedings of a sympo-
sium, 1971. National Academy of Sci-
ences, Washington, D.C., 1973. iv, 124
pp., illus. Paper, $4.95.

Comparative Psychology. Richard A.
Maier and Barbara M. Maier. Brooks/
Cole (Wadsworth), Monterey, Calif.,,
1973. x, 116 pp., illus. Paper, $2.50.

Compatibility and Testing of Elec-
tronic Components. C. E. Jowett. Halsted
(Wiley), New York, 1973. viii, 346 pp.,
illus. $19.75.

Computational Methods in Ordinary
Differential Equations. J. D. Lambert.
Wiley, New York, 1973. xvi, 278 pp.,
illus. $15.50.

Computer-Aided Design of Electric Ma-
chinery. Cyril G. Veinott. MIT Press,
Cambridge, Mass.,, 1973. xvi, 168 pp.,
illus. $8.95.

Computers in Architectural Practice.
Bryan Guttridge and Jonathan R. Wain-

334 pp. .
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wright. Halsted (Wiley), New York, 1973.
xiv, 122 pp., illus. $7.75.

Concise Guide to Biomedical Polymers.
Their Design, Fabrication and Molding.
John W. Boretos. Thomas, Springfield,
IIl., 1973. xxii, 180 pp., illus. $14.75.

Condensed Pyridazines Including Cin-
nolines and Phthalazines. Raymond N.
Castle, Ed. Wiley, New York, 1973. xii,
1124 pp. $80. Chemistry of Heterocyclic
Compounds, vol. 27.

Conference on Immunology of Carcino-
genesis. Gatlinburg, Tenn.,, May 1972.
U.S. Public Health Service, Bethesda, Md.,
1972, xii, 478 pp., illus. $9.75. National
Cancer Institute Monograph, 35.

Control and Dynamic Systems. Vol. 9,
Advances in Theory and Applications. C.
T. Leondes, Ed. Academic Press, New
York, 1973. xviii, 514 pp., illus. $16.

Creativity and Intuition. A Physicist
Looks at East and West. Hideki Yukawa.
Translated from the Japanese edition by
John Bester. Kodansha, New York, 1973
(U.S. distributor, Harper and Row, New
York). 206 pp. Paper, $8.95.

Credit Systems for Small-Scale Farmers.
Case Histories from Mexico. Simon Wil-
liams and James A. Miller. University of
Texas, Austin, 1973. xxii, 260 pp. Paper,
$5. Studies in Latin American Business
No. 14,

The Crisis of Democratic Theory. Sci-
entific Naturalism and the Problem of
Value. Edward A. Purcell, Jr. University
Press of Kentucky, Lexington, 1973.
xii, 332 pp. $11.50.

Current Research in Oncology. 1972.
Based on a series of lectures, Bethesda,
Md,, Jan. 1972. C. B. Anfinsen, Michael
Potter, and Alan N. Schechter, Eds. Aca-
demic Press, New York, 1973. x, 214 pp.,
illus. Paper, $6.95.

Demographic and Social Aspects of
Population Growth. Vol. 1. The Commis-
sion on Population Growth and the Amer-
ican Future Research Reports. Charles F.
Westoff and Robert Parke, Jr., Eds. Super-
intendent of Documents, Washington, D.C.,
1972. 674 pp., illus. Paper, $5.55.

Determination of pH. Theory and Prac-
tice. Roger G. Bates. Wiley-Interscience,
New York, 1973. xvi, 480 pp., illus.
$19.95.

Disaster in Bangladesh. Lincoln C.
Chen, Ed. Oxford Univ. Press, New York,
1973, xviii, 290 pp., illus. Cloth, $9.50;
paper, $5.95.

Dispersion of Powders in Liquids. With
Special Reference to Pigments. G. D. Par-
fitt, Ed. Halsted (Wiley), New York, ed.
2, 1973. xiv, 418 pp., illus. $25.

Drug Metabolism Reviews. Vol. 1.
Frederick J. Di Carlo, Ed. Dekker, New
York, 1973. xvi, 348 pp., illus. $21.50.

The Earth and Its History. Richard
Foster Flint. Norton, New York, 1973.
xiv, 408 pp., illus. $9.95.

Econométrie. Grabriel Vangrevelinghe.
Hermann, Paris, 1973. ii, 204 pp., illus.
48 F. Collection Méthodes.

Efferent Organization and the Integra-
tion of Behavior. Proceedings of a con-
ference, New Orleans, Feb. 1971. Jack
D. Maser, Ed. Academic Press, New York,
1973. xiv, 368 pp., illus. $14.95.

Electron Spin Resonance. Vol. 1, A Re-
view of the Literature Published between
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for co'lleggé staﬁ me-beljs-f
~ Low-Cost

$50,000 of life insurance costs less than $100
at age 30.

That's right! For a man, age 30, the annual premium for
a 20-Year Home Protection policy providing $50,000 initial
amount of insurance is $159.00. The first-year dividend, based
on our current dividend scale, is $61.50, making a net pay-
ment of $97.50. Dividends, of course, are not guaranteed.

The Home Protection plan is level premium Term insur-
ance providing its largest amount of protection initially, re-
ducing by schedule each year to recognize decreasing insur-
ance needs. This is just one example of the many low-cost
TIAA plans available.

If you need more protection for your family, ask us to
mail you a personal illustration with figures for a policy issued
at your age. We'll also send the Life Insurance Guide de-
scribing other TIAA policies.

ELIGIBILITY

Eligibility to apply for this or other TIAA life insur-
ance is limited to persons employed at the time of
application by a college, university, private school,
or other nonprofit educational or scientific institu-
tion that qualifies for TIAA eligibility.

[TEACHERS INSURANCE AND ANNUITY ASSOCIATION TIAA

730 Third Avenue, New York, N. Y. 10017

Please mail the Life insurance Guide and a personal illustration.
Your

Name Date of Birth
Address
Street
City State Zip
D, dents' Ages
Nonprofit Employ
college, vniversity, or other educational or scientific institution ‘/
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January 1971 and May 1972. R. O. C.
Norman, senior reporter. Chemical So-
ciety, London, 1973. x, 274 pp., illus.
£7. A Specialist Periodical Report.

Elucidation of Organic Structures by
Physical and Chemical Methods. Part 2.
K. W. Bentley and G. W. Kirby, Eds.
Wiley-Interscience, New York, ed. 2, 1973.
xiv, 562 pp., illus. $27.50.

Engineering Principles in Physiology.
Vol. 1. J. H. U. Brown and Donald S.
Gann, Eds. Academic Press, New York,
1973. xiv, 304 pp., illus. $18.

Environment and Population. Problems

and Solutions. Ingrid Waldron and Robert
E. Ricklefs. Holt, Rinehart and Winston,
New York, 1973. viii, 232 pp., illus. Pa-
per, $4.

Environmental Problems. Principles,
Readings and Comments. William H.
Mason and George W. Folkerts. Brown,
Dubuque, Iowa, 1973. x, 400 pp. Paper,
$5.50.

Environmental Quality and Water De-
velopment. Charles R. Goldman, James
McEvoy III, and Peter J. Richerson, Eds.
Freeman, San Francisco, 1973. x, 510 pp.,
illus, $17.50.

Schwarz/Mahh

BulletinBoard

New Nucleotides From

Schwarz/Mann

Catalog No. Compound Price

90-6796 8-Bromo-Adenosine-3":5’-cyclic $12/10 mg, $26/25 mg,
Phosphate (8-Br-cAMP) $86/100 mg, $165/250 mg

90-6797 8-Azido-Adenosine-3":5'-cyclic $14/5 mg, $22/10 mg,
Phosphate (8-Ns-cAMP) $40/25 mg, $129/100 mg

90-6798 8-Methylthio Adenosine-3":5'- $14/5 mg, $22/10 mg,
cyclic Phosphate (8-CHa-cAMP) $37/25 mg, $129/100 mg

90-6799 Né-Monobutyryl-Adenosine-3':5"- $11/10 mg, $21/25 mg,
cyclic Phosphate, Monosodium $81/100 mg, $185/250 mg
(N¢-Monobutyryl-cAMP)

90-6800 2’0-Monobutyryl-Adenosine-3':5'- $22/10 mg, $44/25 mg,
cyclic Phosphate, Monosodium $146/100 mg
(2’0-Monobutyryl-cAMP)

90-6801 8-Bromo-Adenosine $11/10 mg, $24/25 mg,
5'-Monophosphate, Sodium $61/100 mg, $139/250 mg

90-6809 8-Methylthio Adenosine Mono- $21/10 mg, $46/25 mg,
phosphate $145/100 mg, $318/250 mg

90-6802 8-Methylthio Adenosine $34/10 mg, $72/25 mg,
5'-Triphosphate, Sodium $168/100 mg, $329/250 mg

90-6803 8-Bromo-Adenosine $12/10 mg, $26/25 mg,
5'-Triphosphate, Sodium $80/100 mg, $145/250 mg

90-6804 Guanosine-3’:5’-cyclic Phosphate $21/25 mg, $59/100 mg,

$185/500 mg, $340/1 gm

90-6805 Inosine-3':5’-cyclic Phosphate, $16/25 mg, $39/100 mg,
Sodium $144/500 mg

90-6806 N6-2'0-Dibutyryl-Adenosine- $19/100 mg, $72/500 mg,
3":5’-cyclic Phosphate, Sodium $111/1 gm, $705/10 gm

90-6808 Ns-2’0-Dibutyryl Guanosine 3":5 $21/10 mg, $46/25 mg,
cyclic Phosphate, Sodium Salt $148/100 mg, $252/250 mg

90-6807 5-lodocytidine-5"-Triphosphate $32/10 mg, $72/25 my,

NOTE WELL: (1) Long stability (>>1 yr. when stored dry at 4° C.). (2) Complete
analytical data supplied including UV absorption and chromatography.

(3) Now in stock.

Schwarz/Mann
Division of Becton, Dickinson and Company

Mountain View Avenue, Orangeburg, New York 10962

$158/100 mg, $349/250 mg

All prices FOB shipping point and
subject to change without notice.
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Enzyme Inhibitors of Microbial Origin.
Hamao Umezawa. University Park Press,
Baltimore, 1972. xiv, 114 pp., illus. $9.50.
E. R. Squibb Lectures on Chemistry of
Microbial Products.

The Enzymes. Paul D. Boyer, ed. Aca-
demic Press, New York, student edition,
1973. 2 vols. xvi, 534 pp., illus, and
xvi, 560 pp., illus. Paper, $16.50.

The Enzymes of Glutamine Metabolism.
Proceedings of a symposium, New York,
Aug. 1972. Stanley Prusiner and Earl R.
Stadtman, Eds. Academic Press, New
York, 1973. xx, 616 pp., illus. $16.

Epidemiology of Chronic Lung Diseases
in Children. Leon Gordis. Johns Hopkins
University Press, Baltimore, 1973. xvi, 138
pp., illus. $11.50.

The Essence of Social Research. A
Copernican Revolution. Charles W. Lach-
enmeyer. Free Press, New York, and
Collier Macmillan, London, 1973. x, 310
pp. $8.95.

Evaluations of Drug Interactions—1973.
American Pharmaceutical  Association,
Washington, D.C., 1973. xxxii, 358 pp.
Spiral bound, $10.

Explorations in Anthropology. Readings
in Culture, Man, and Nature. Mo:ton H.
Fried, Ed. Crowell, New York, 1973. xiv,
498 pp., illus. Paper, $5.95.

Food, Nutrition and Health. A Multi-
disciplinary Treatise Addressed to the Ma-
jor Nutrition Problems from a World
Wide Perspective. Miloslav Rechcigl, Jr.,
Ed. Karger, New York, 1973. xxxii, 512
pp., illus. $55.80. World Review of Nu-
trition and Dietetics, vol. 16.

Foundations of Electrodynamics. S. R.
de Groot and L. G. Suttorp. North-Hol-
land, Amsterdam, and Elsevier, New York,
1973. xii, 536 pp. $48.50.

Foundations of Modern Potential The-
ory. N. S. Landkof. Translated from the
Russian edition (Moscow, 1966) by A. P.
Doohovskoy. Springer-Verlag, New York,
1972. x, 424 pp. $27.90. Grundlehren der
mathematischen Wissenschaften, vol. 180.

Functional and Structural Proteins of
the Nervous System. Proceedings of a
symposium, Budapest, July 1971. A. N.
Davison, P. Mandel, and I. G. Morgan,
Eds. Plenum, New York, 1972. x, 286
pp., illus. $16.50. Advances in Experi-
mental Medicine and Biology, vol. 32.

The Future of Foundations. Proceedings
of the 41st American Assembly, New
York, Nov. 1972. Prentice-Hall, Engle-
wood Cliffs, N.J., 1973. vi, 282 pp. Cloth,
$6.95; paper, $2.45.

The Future of Medical Education. Wil-
liam G. Anlyan and 11 others. Duke Uni-
versity Press, Durham, N.C., 1973. xxii,
192 pp. $8.50.

Gamma-Ray Spectroscopy. With Par-
ticular Reference to Detector and Com-
puter Evaluation Techniques. P. Quittner.
Halsted (Wiley), New York, 1973. 112
pp., illus. $13.95.

General Astrophysics. With Elements
of Geophysics. Jerzy S. Stodolkiewicz.
Translated from the Polish Edition. Else-
vier, New York, 1973. x, 218 pp., illus.
-4 plates. $10.50.

Genetic Control of Immune Respon-
siveness. Relationship to Disease Suscepti-
bility. Proceedings of a conference, Au-
gusta, Mich., May 1972. Hugh O. Mc-
Devitt and Maurice Landy, Eds. Academ-
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Research for the World Food Crisis

“. . . there is no equivalent collection of the separate contributions
of plant science, animal science, soil science, and agricultural
engineering to the phenomenal increases in post-World War 1l agri-
cultural productivity.”—American Scientist, January-February 1972,
p. 91.

Fifteen distinguished scientists conclude that new methods and
techniques will make it possible to meet the food needs of the
world’s rapidly increasing population throughout the 21st century.

Edited by Daniel G. Aldrich, Jr. 320 pages. 25 illustrations. 31 tables.
Index. Retail price: $12.50. AAAS member price when payment is
sent with order: $10. ISBN 087168-092-0.

Arid Lands in Transition

Scientists from 14 countries assess the changing conditions, the
potential for development and possible solutions to problems of
development of arid regions in 15 countries around the world.

Aridity and high temperatures are dominant environmental factors
for one-third of the world’s land surface. Once looked upon as an
easily exploited natural resource, the arid regions now are seen to
need careful development if their great potential for mankind is to
be realized.

Edited by Harold E. Dregne. 524 pages. 120 illustrations, 5 maps.
Index. Retail price: $15.75. AAAS member price when payment is
sent with order $13.50. IBSN 087168-090-4.

AMERICAN ASSOCIATION for the (o
ADVANCEMENT OF SCIENCE [ °¢nd 0

' A’ Al A’S’ 1515 Massachusetts Avenue, N.W. Degt.

Washington, D. C. 20005

F RE CATALOG Describes Harvard

Model 377 Pressure Transducer for
direct, instantaneous measurement of
either arterial or venous pressure.
Simple, stable operation; pre-calibrated.
Patient safety assured by isolation of
fluid from current and ground.

Infinite resolution, high linearity.

Range: —50 to +300 mm Hg.

Mail coupon to:

Harvard Apparatus, Dept. F-24
P.O. Box 24, Millis, Mass. 02054
Or call (617) 376-2987.

Please send Transducers Bulletin 303 to:

z
1)
=
(4]

Dept.

Institution

Address,

————_-______q

City State Zip

i EIHARVARD
APPARATUS
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(" BONDS AND BANDS IN

SEMICONDUCTORS

by J. C. PHILLIPS

With its modern approach to the structure and
composition of semiconductors, this book syn-
thesizes years of fundamental research on covalent
semiconductor materials. It emphasizes, not math-
ematical derivations, but the relationship between
structure and the properties that make these ma-
terials useful in transistors, lasers and other de-
vices. It shows, without using complicated mathe-
matics or elaborate models, that we understand
the microscopic electronic structure of this family
of materials more precisely and systematically
than any other assembly of interacting atoms. As
a result, the book offers something quite unique—
a unified treatment of both the chemical and the
physical properties of semiconductor materials.
1973, 300 pp., $18.50

CALCIUM AND PHOSPHORUS

METABOLISM

by JAMES T. IRVING

with chapters by FELIX BRONNER and
GIDEON A. RODAN

Here is perhaps the most complete summary now
available of present knowledge of the physiology
of calcium and phosphorus. It describes in detail
virtually every major advance of recent years in
this active research area, covering such topics as:
the metabolites of Vitamin D and their role not
only in controlling calcium absorption, but also
in regulating general calcium homeostasis; the
chemistry and action of parathyroid hormone and
cyclic AMP; the chemistry and function of cal-
citonin; and theories of bone formation that range
from the epitactic outlook to the newer cellular
outlook. The book includes a section of special
importance on methods for the Kkinetic and
cybernetic analysis of calcium metabolism and a
comprehensive discussion of the cellular function
of calcium. 1973, 266 pp., $15.00

SPACE RADIATION BIOLOGY

AND RELATED TOPICS

edited by CORNELIUS A. TOBIAS and
PAUL TODD

A Volume in the AEC/AIBS MONOGRAPH Series

Here is perhaps the first volume to cover every
aspect of space radiation and the biological prob-
lems associated with it. Prepared by representa-
tives of several disciplines—including physics,
biology, and medicine—the book discusses topics
that range from the nature of cosmic rays to the
role of space radiation in the evolution of life
and its possible effects on crews during long-term
spaceflight. Beginning with an historical introduc-
tion, the book goes on to discuss the physics and
dosimetry of space radiations and their simula-
tion in the laboratory, emphasizing such heavy
charged particles as protons and the heavier ions;
fundamental cellular and mammalian radiobiol-
ogy; and the biological effects of magnetic fields.
In the final chapter, the book brings together
eries in most of

these fields and

to-date perspec-

tive. 1973, in AGADEMIC
preparation.

recent discov-
VP
provides an up- d

PRESS, INC.

& Subsidiary of Marcourt Brace lovanovich, Publishers
New York and London

111 FIFTH AVENUE. N. Y. 10003

prices subject
to change
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LIXIT

Superior
Animal Watering Systems
For Mice To Gorillas

LIXIT: A normal water pressure valve.
Proven for pirmates, swine, sheep and
goats, dogs and many other large
animals. Used by many zoos, research
institutes, and animal breeders.

MINI-LIXIT: A low-pressure valve.
Proven for mice, rats, hamsters,
guinea pigs, rabbits, and other small
animals.

More dependable,
more sanitary,
immediate animal
acceptance.

Guaranteed
satisfactory
performance. For
specifications and

escriptive literature
call or write —

L —

systems engineering

A Div. of Atco Mfg. Co., Inc.

P.O. Box 2580, Napa, CA 94558
Telephone: (707) 252-1622
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ic Press, New York, 1972. xx, 470 pp.,
illus. $19.50. Perspectives in Immunology.

Graph Theory in Modern Engineering.
Computer Aided Design, Control, Opti-
mization, Reliability Analysis. Ernest J.
Henley and R. A. Williams. Academic
Press, New York, 1973. xvi, 304 pp.,
illus. $16. vol. 98.

The Great Fish. Written and illus-
trated by Peter Parnall. Doubleday, Gar-
den City, N.Y., 1973. 48 pp. $3.50.

Group Training Techaiques. M. L. Ber-
ger and P. J. Berger, Eds. Halsted (Wiley),
New York, 1973. =xvi, 192 pp., illus.
$10.95.

Handbook of Psychiatric Therapies.
Jules H. Masserman, Ed. Science House
(Aronson), New York, 1973. 640 pp. $20.
Reprinted from Current Psychiatric Ther-
apies.

The Headache Book. Arnold P. Fried-
man, Shervert H. Frazier, Jr., and Dodi
Schultz. Dodd, Mead, New York, 1973.
vi, 182 pp. $5.95.

Hormones and Antagonists. Proceed-
ings of a seminar, Brussels, May 1972. P.
O. Hubinont, S. M. Hendeles, and P.
Preumont, Eds. Karger, New York, 1972.
xii, 164 pp., illus. $34.75. Reprinted from
Gynecologic Investigation, vol. 2, Nos.
1-6, 1971/72; vol. 3, Nos. 1-4, 1972.

Human Development and the Thyroid
Gland. Relation to Endemic Cretinism.
Proceedings of a symposium, Santa Ynez
Valley, Calif., Jan. 1972. J. B. Stanbury
and R. L. Kroc, Eds. Plenum, New York,
1972. xviii, 518 pp., illus. $27.50. Ad-
vances in Experimental Medicine and Bi-
ology, vol. 30.

Human Ecology. Problems and Solu-
tions. Paul R. Ehrlich, Anne H. Ebhrlich,
and John P. Holdren. Freeman, San
Francisco, 1973. xii, 304 pp., illus. Pa-
per, $4.75. A Series of Books in Biology.

Human Genetics. Proceedings of a
congress, Paris, Sept. 1971. J. de Grouchy,
F. J. G. Ebling, and 1. W. Henderson,
Eds. Excerpta Medica, Amsterdam, 1972.
xii, 500 pp., illus. $40.75.

An Illustrated History of Brain Func-
tion. Edwin Clarke and Kenneth Dewhurst.
University of California Press, Berkeley,
1972. xiv, 154 pp., illus. $14.

Ilustrated Human Embryology. Vol. 2,
Organogenesis. H. Tuchmann-Duplessis
and P. Haegel. Translated from the French
edition (Paris, 1972) by Lucille S. Hurley.
Springer-Verlag, New York, Chapman and
Hall, London, and Masson, Paris, 1972.
viii, 154 pp., illus. Paper, $8.90.

Immunity in Viral and Rickettsial Dis-
eases. Proceedings of a conference, Zich-
ron Yaakov, Israel, Mar. 1972. Alexander
Kohn and Marcus A. Klingberg, Eds.
Plenum, New York, 1972, xii, 276 pp.,
illus. $16.50. Advances in Experimental
Medicine and Biology, vol. 31.

Immunoglobulins. Cell Bound Receptors
and Humoral Antibodies. Proceedings of
a meeting, Amsterdam, Aug. 1972. R. E.
Ballieux, M. Gruber, and H .G. Seijen,
organizers. North-Holland, Amsterdam,
and Elsevier, New York, 1972. viii, 104
pPp., illus. $7.75. Federation of European
Biochemical Societies Eighth Meeting, vol.
26.

The Impact of Computers on Physics.
Proceedings of a CERN conference, Gen-
eva, Apr. 1972. G. R. Macleod, Ed. North-

Circle No. 100 on Readers’ Service Card

This 96-page compendium is a comprehen-
sive and up-to-date reference work on books,
journals, articles, and other literature dealing
with issues of science and society. Primarily
designed for use in physical science and social
studies courses in high schools and colieges,
this publication is useful both to scientists and
laymen increasingly concerned with the subject.

Almost 4,000 references, many annotated, are
included. John A. Moore, University of Califor-
nia, Riverside, is the author.

The bibliography is offered at the price of $1.00
per copy, or 75¢ each for ten or more copies.

Orders should be addressed to

AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005
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Holland, Amsterdam, 1972. xvi, 180 pp.,
illus. Paper, $25.

An Index to the Described Life His-
tories, Early Stages and Hosts of the
Macrolepidoptera of the Continental
United States and Canada. Harrison Mor-
ton Tietz. Published by A. C. Allyn for
the Allyn Museum of Entomology, Sara-
sota, Fla.,, 1972 (distributor, Entomologi-
cal Reprint Specialists, Los Angeles). 2
vols. x, 1042 pp. $25.

Inédits de Lamarck. D’aprés les Manu-
scrits Conservés a la Bibliothéque Cen-
trale du Muséum National D’Histoire
Naturelle de Paris. Max Vachon, Georges
Rousseau and Yves Laissus, Eds. Masson,
Paris, 1972. iv, 312 pp. 80 F.

Information Processing in the Visual
Systems of Arthropods. Proceedings of a
symposium, Zurich, Mar. 1972. Riidiger
Wehner, Ed. Springer-Verlag, New York,
1972. xii, 334 pp., illus. Paper, $11.50.

Initial Reports of the Deep Sea Drilling
Project. A project by and carried out with
the advice of the Joint Oceanographic
Institutions for Deep Earth Sampling
(JOIDES). Vol. 10, covering leg 10 of the
cruises of Glomar Challenger, Feb.—Apr.
1970. J. Lamar Worzel and eight others,
participating scientists. Prepared for the
National Science Foundation by the
Scripps Institution of Oceanography, La
Jolla, Calif., 1973 (available from the
Superintendent of Documents, Washing-
ton, D.C.). xxvi, 750 pp., illus. $10.75.

The Inorganic Chemistry of Biological
Processes. M. N. Hughes. Wiley-Inter-
science, New York, 1973. viii, 304 pp.,
illus. $12.95.

Insecticide and Fungicide Handbook for
Crop Protection. Issued by the British
Crop Protection Council. Hubert Martin,
Ed. Blackwell, London, ed. 4, 1972 (U.S.
distributor, Davis,” Philadelphia). xvi, 416
pp. $11.

Instrumentation in Applied Nuclear
Chemistry. Jan Krugers, Ed. Plenum, New
York, 1973. xiv, 384 pp., illus. $25.

Internal Friction of Structural Defects
in Crystalline Solids. R. DeBatist. North-
Holland, Amsterdam, and Elsevier, New
York, 1972. xii, 478 pp., illus. $39.50.
Defects in Crystalline Solids, vol. 5.

International Checklist of Cultivated
Ilex. Part 1, Ilex opaca. U.S. Agricultural
Research Service, Washington, D.C., 1973
(available from the Superintendent of
Documents, Washington, D.C.). viii, 86
pp. Paper, 70¢. National Arboretum Con-
tribution No. 3.

Intrauterine Infections. Proceedings of
a symposium, London, May 1972. Asso-
ciated Scientific Publishers (Elsevier, Ex-
cerpta Medica, North-Holland), Amster-
dam, 1973. viii, 200 pp., illus. $10.50.
Ciba Foundation Symposium 10.

Introduction a la Prospection Géo-
chimique des Gites Métalliféres. C. L.
Granier. Masson, Paris, 1973. viii, 144
pp., illus. Paper, 96F.

Introduction to Mathematical Logic.
Hans Hermes. Translated from the Ger-
man edition by Diana Schmidt. Springer-
Verlag, New York, 1973. xii, 242 pp.
Paper, $8.90.

An Introduction to Plant Physiology.
W. O. James. Oxford University Press,
New York, ed. 7, 1973. x, 182 pp., illus.
Paper, $8.
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NOW,
SOMETHING EXTRA
IN SPECIALTY GASES.

Lot

| & SPECIALTY GASES

' FREE.
Linde's new

®

108-page
catalog.

The most
comprehensive
in the
industry.

Oh sure, we’ve always made more specialty gases than anyone else.

After all, Linde is a Division of Union Carbide, a corporation that’s
been making industrial gases for over 50 years.

But for the first time we combined the gases and the equipment
and cataloged it all for you. Color-coded the sections, so you quickly
get what you want.

And we supply what you want quickly too. Five hundred Linde
Distributor locations nationwide provide fast service, but we mean
really fast service. Cost-cutting FOB delivery too, because we have 5
plants across the country.

Linde’s product know-how can even help you pinpoint your needs.
Not just in specialty gases and types of containers, but in control
equipment too.

They’re all there in our new
catalog. Our little something extra
to help make your job easier.
Send for your free copy today.

GAS
(9123110l PRODUCTS

Linde is a registered trademark of Union Carbide Corporation

e e = = =

UNION CARBIDE CORPORATION
LINDE DIVISION, Dept. LB-SM8
270 Park Avenue

New York, New York 10017

Gentlemen:
Please send me ‘‘the something extra’ in specialty gases.
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Setit.Forget it

Constant Current
or Constant Voltage

If long-term stability is important in your electrophoresis work, we

suggest you investigate our new power supply. Your setting is maintained

within +0.05% for as long as it takes to complete your separations.
Change in line voltage will not affect set voitage or current. Other
benefits include full burnout protection and easy-to-read, separate
voltmeter and milliameter. Single or multiple chamber use is regulated
to 1000 VDC and 200 MA. Write today for complete details.

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024

Power Supply
with Buchler
analytical
electrophoresis
apparatus.
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TIMELY THOMAS TITLES

PROTEIN DEFICIENCY AND PESTI-
CIDE TOXICITY by Eldon M. Boyd,

" Queen’s Univ., Kingston, Ontario,
Canada. *72, 480 pp., 106 il. (1 in full
color), 129 tables, $29.50

RESPONSES OF FISH TO ENVI-
RONMENTAL CHANGES edited by
Walter Chavin, Wayne State Univ.,
Detroit, Michigan. (23 Contributors)
*73, about 480 pp., 166 il., 39 tables

FISH CHROMOSOME METHODOL-
OGY by Thomas E. Denton, Samford
Univ., Birmingham, Alabama. 13,
about 172 pp., 26 il., 1 table

ECOLOGY AND THE QUALITY OF
LIFE edited by Sylvan J. Kaplan, and
Evelyn Kivy-Rosenberg, Jersey City
State College, New Jersey. (24 Con-
tributors} ’73, about 240 pp., 23 il.,
11 tables

MERCURY, MERCURIALS AND
MERCAPTANS edited by Morton W.
Miller and Thomas W. Clarkson, both
of the Univ. of Rochester, New York.
(33 Contributors) *73,404 pp., 116 il.,
57 tables, $19.75

ENVIRONMENT AND HUMAN
EFFICIENCY (2nd Ptg) by E. C.
Poulton, Medical Research Council,
Cambridge, England. 72, 336 pp. (6
3/4 x 9 3/4), 74 il., 11 tables, $15.50

EUGENIC STERILIZATION com-
piled and edited by Jonas Robitscher,
Emory Univ. Schools of Law and
Medicine, Atlanta, Georgia. (9 Con-
tributors) *13, 152 pp., 1 il., $7.95

DISEASES OF FISHES (3rd Ed.) by
C. van Duijn, Jr., Zeist, The
Netherlands. 73, 380 pp., 388 il.,
$12.95

-

CHARLES C THOMAS PUBLISHER SPRINGFIELD ILLINOIS 62717
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Introductory Lectures on Automorphic
Forms, Walter L. Baily, Jr. Shéten,
Tokyo, and Princeton University Press,
Princeton, N.J,, 1973. xvi, 262 pp.
$11.50. Publications of the Mathematical
Society of Japan, 12. Kano Memorial
Lectures 2.

The Irish. Emigration, Marriage, and
Fertility. Robert E. Kennedy, Jr. Univer-
sity of Califorria Press, Berkeley, 1973.
xviii, 236 pp. $10.

John Muir. Charles P. Graves. Illus-
trated by Robert Levering. Crowell, New
York, 1973. vi, 34 pp. $3.75. Crowell
Biographies.

Language Planning. Current Issues and
Research. Papers from the Georgetown
University Round Table, Washington,
D.C., 1972. Joan Rubin and Roger Shuy,
Eds. Georgetown University Press, Wash-
ington, D.C., 1973. x, 112 pp., illus. Pa-
per, $2.95.

The Latin American Scene of the Sev-
enties. A Basic Fact Book. Irving B.
Reed, Jaime Suchlicki, and Dodd L. Har-
vey. University of Miami’s Center for
Advanced International Studies, Coral
Gables, Fla., 1972. xviii, 220 pp., illus.
Cloth, $5.95; paper, $4.95. Monographs
in International Affairs.

Light Scattering Functions for Small
Particles. With Applications in Astron-
omy. N. C. Wickramasinghe. Halsted (Wi-
ley), New York, 1973. x, 506 pp., illus.
$39.50.

Man and the Environment. Wes Jack-
son. Brown, Dubuque, Iowa, ed. 2, 1973.
xviii, 324 pp., illus. Paper, $4.50.

A Manual of Common Beetles of East-
ern North America. Elizabeth S. Dillon
and Lawrence S. Dillon. Dover, New
York, ed. 2, 1973. Two vols., paper. Vol.
1, xiv pp. + pp. 1434, illus, Vol. 2, x pp.
+ pp. 435-894, illus. Each vol., $5.

Mechanisms in Pigmentation. Proceed-
ings of a conference, Sydney, Mar. 1972.
V. J. McGovern and P. Russell, Eds.
Karger, New York, 1973. xiv, 414 pp.,
illus. $40.95. Pigment Cell, vol. 1.

Medical Education in the United States
and Canada. A Report to the Carnegie
Foundation for the Advancement of
Teaching. Abraham Flexner. Arno (New
York Times), New York, 1972. xxii, 346
pp. $16. Reprint of the 1910 edition.
Medicine and Society in America.

Meteorites and Their Origins. G. J. H.
McCall. Halsted (Wiley), New York,
1973. 352 pp., illus. $12.95.

Methadone Maintenance. A Technologi-
cal Fix. Dorothy Nelkin. Braziller, New
York, 1973. x, 164 pp. Cloth, $6.95;
paper, $1.95. Science, Technology, and
Society.

Microbial Safety of Fishery Products.
C. O. Chichester and H. D. Graham, Eds.
Academic Press, New York, 1973. xvi,
334 pp., illus. $12.50.

Microenvironmental Aspects of Immu-
nity. Proceedings of a conference, Du-
brovnik, Yugoslavia, June 1972. Branislav
D. Jankovi¢ and Katarina Isakovié, Eds.
Plenum, New York, 1973. xxxiv, 726 pp.,
illus. $35. Advances in Experimental Med-
icine and Biology, vol. 29.

Mode of Action of Herbicides. Floyd
M. Ashton and Alden S. Crafts. Wiley-
Interscience, New York, 1973. xiii, 504
pp.. illus. $24.95,
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Molecular Evolution. Prebiological and
Biological. Duane L. Rohlfing and A. L
Oparin, Eds. Plenum, New York, 1972.
xx, 482 pp., illus, $24.

Monkeys and Apes without Trees. Story
and Photographs by Lilo Hess. Scribner,
New York, 1973. 64 pp. $4.95.

Mossbauer Effect Data Index. Covering
the 1971 Literature. John G. Stevens and
Virginia E. Stevens, Eds. IFI/Plenum,
New York, 1972. x, 430 pp., illus, $32.50.

MTP International Review of Science.
Physical Chemistry Series One. Butter-
worths, London, and University Park
Press, Baltimore, 1972. Vol. 1, Theoretical
Chemistry. W. Byers Brown, Ed. xii, 296
pp., illus, Vol. 2, Molecular Structure
and Properties. G. Allen, Ed. xii, 264 pp.,
illus. Vol. 3, Spectroscopy. D. A. Ramsay,
Ed. xii, 338 pp., illus. Vol. 4, Magnetic
Resonance. C. A. McDowell, Ed. xii, 366
pp., illus. Vol. 6, Electrochemistry. J. O'M.
Bockris, Ed. xii, 332 pp., illus. Vol. 7, Sur-
face Chemistry and Colloids. M. Kerker,
Ed. xii, 306 pp., illus. Vol. 10, Thermo-
chemistry and Thermodynamics. H. A.
Skinner, Ed. xii, 260 pp., illus. Vol. 11,
Chemical. J. Monteath Robertson, Ed.
xii, 346 pp., illus. Vol. 12, Analytical
Chemistry—Part 1. T. S. West, Ed. xii,
308 pp., illus, Vol. 13, Analytical Chem-
istry—Part 2. T. S. West, Ed. xii, 262 pp.,
illus. Each vol.,, $24.50,

A Natural Ecology. Michael Graham.
Manchester University Press, England, and
Rowman and Littlefield, Totowa, N.J.,
1973, xii, 252 pp., illus. $16.

The New York Times Guide to Con-
tinuing Education in America. Prepared
by the College Entrance Examination
Board. Frances Coombs Thompson, Ed.
Quadrangle, New York, 1973. iv, 816 pp.
Cloth, $12.50; paper, $4.95. Reprint of
the 1972 edition.

Nonpoiluting Coatings and Coating
Processes. Prcoeedings of a symposium,
New York, Aug. 1972. J. L. Gardon and
Joseph W. Prane, Eds. Plenum, New
York, 1973. viii, 272 pp., illus. $17.50.

Nuclear Reactors Built, Being Built, or
Planned. In the United States as of Dec.
31, 1972. Published for the Office of the
Assistant General Manager for Energy
and Development Programs by the U.S.
Atomic Energy Commission’s Technical
Information Center, Oak Ridge, Tenn.,
1972 (available from National Technical
Information Service, Springfield, Va.). 40
pp. Paper, $3.

Oncogenic Advenoviruses. L. P. Mer-
kow and M. Slifkin, Eds. Karger, New
York, 1973. xii, 312 pp., illus. $31. Prog-
ress in Experimental Tumor Research,
vol. 18.

Organogenesis of Flowers. A Photo-
graphics Text—Atlas. Rolf Sattler. Univer-
sity of Toronto Press, Ontario, 1973.
xxvi, 208 pp. $27.50.

Pattern Classification and Scene Analy-
sis. Richard O. Duda and Peter E. Hart.
Wiley-Interscience, New York, 1973. xx,
482 pp., illus. $22.50.

Pauli Lectures on Physics. Wolfgang
Pauli. Charles P. Enz, Ed. Translated
from the German edition (Ziirich, 1949)
by S. Margulies and H. R. Lewis. MIT
Press, Cambridge, Mass., 1973. 6 vols.
Vol. 1, Electrodynamics. xii, 160 pp.,
illus. Vol. 2, Optics and Theory of Elec-
trons. xii, 160 pp., illus. Vol. 3, Thermo-

24 AUGUST 1973

dynamics and the Kinetic Theory of
Gases. xii, 138 pp., illus. Vol. 4, Statis-
tical Mechanics. xii, 122 pp., illus. Vol. 5,
Wave Mechanics. xviii, 206 pp., illus.
Vol. 6, Selected Topics in Field Quanti-
zations. xii, 188 pp., illus. Each vol.,
$9.95.

Shells. In Color. R. Tucker Abbott.
Photographs by Kjell B. Sandved. Viking,
New York, 1973. 112 pp. $12.95.

The Skeleton Book. An Inside Look at
Animals. Madeleine Livaudais and Robert
Dunne. Walker, New York, 1972. 32 pp.,
illus. $3.95.

Statistical Methods for Rates and Pro-
portions. Joseph L. Fleiss. Wiley-Inter-
science, New York, 1973. xiv, 224 pp.
$12.95. A Wiley Publication in Applied
Statistics.

Stochastic Differential Equations. 1. 1.
Gihman and A. V. Skorohod. Translated
from the Russian edition (Kiev, 1968).
Springer-Verlag, New York, 1972. viii,
354 pp. $27.90. Ergebnisse der Mathe-
matik und ihrer Grenzgebiete, vol. 72.

Studies in the History of Machine
Tools. Robert S. Woodbury. MIT Press,
Cambridge, Mass., 1973. Variously paged.
Paper, $4.95.

Supernature. Lyall Watson. Anchor
(Doubleday), Garden City, N.C., 1973.
xvi, 344 pp., $7.95.

Survey of Instruments for Microme-
teorology. J. L. Monteith. International
Biological Programme, London, and
Blackwell, London, 1972 (U.S. distribu-
tor, Davis, Philadelphia). xii, 264 pp.,
illus, Paper, $11. IBP Handbook, No. 22.

Textbook of Pharmacology. G. Kusch-
insky- and H. Liillmann. Translated from
the German edition (Stuttgart, 1971) by
Philip C. Hoffman. Academic Press, New
York, 1973. xiv, 426 pp., illus. $15.

The Theory of Social Choice. Peter
C. Fishburn. Princeton University Press,
Princeton, N.J., 1973. xii, 264 pp., illus.
$13.50.

Thermal Control and Radiation. Pro-
ceedings of meetings, San Diego, Calif.,
Jan. 1972, and San Antonio, Tex., Apr.
1972. Chang-Lin Tien, Ed. MIT Press,
Cambridge, Mass., 1973. xx, 524 pp., il-
lus. $18.50. Progress in Astronautics and
Aeronautics, vol. 31.

Today and Tomorrow and . . .. Isaac
Asimov, Doubleday, Garden City, N.Y.,
1973. x, 322 pp. $6.95.

Topics in Stereochemistry. Vol. 7. Nor-
man L. Allinger and Ernest L. Eliel, Eds.
Interscience (Wiley), New York, 1973.
xii, 398 pp., illus. $17.50. A Wiley-Inter-
science Series.

Turbulence in Liquids. Proceedings of
a symposium, Rolla, Mo., Oct. 1971. J.
L. Zakin and G. K. Patterson, Ed. Uni-
versity of Missouri, Rolla, 1972. viii, 204
pp., illus. $10.

Uterine Contraction. Side Effects of
Steroidal Contraceptives. John B. Josimo-
vich, Ed. Wiley-Interscience, New York,
1973. xiv, 386 pp., illus. $17.50. Prob-
lems of Human Reproduction.

The Vapour Pressures of Pure Sub-
stances. Selected Values of the Tempera-
ture Dependence of the Vapour Pressures
of Some Pure Substances in the Normal
and Low Pressure Region. Tomas Boub-
lik, Vojtech Fried, Eduard Hala. Else-
vier, New York, 1973. vi, 626 pp. $25.50.

FrP YOuUL OLD
INSTRUMENT

[E 0=

Unlessyoureally
don’t needit!

Although we are in the business of
purchasing pre-owned scientific in-
struments and reselling those instru-
ments, we ask that the potential seller
be certain that he has no need of the
instrument before he sells it to us.
After that decision has been made,
we will offer the greatest amount for
your old instrument or an even larg-
er amount as a credit towards the
purchase of another scientific instru-
ment. For further information, please
contact us at our Northbrook, lilinois
facility.

SCIENTIFIC
RESOURCES

3300 Commercial Ave.
Northbrook, il 60062
312-498-2920
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