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NOW YOU CAN

GET THREE COMPLETE
AMINO ACID
ANALYSES A DAY

(—and use smaller samples to do it!)

The Model 120B Amino Acid Analyzer
with the new Accelerated Analysis
procedure cuts the time for analyzing
a protein hydrolyzate from 22 hours

to 6% hours. This new procedure means
you can complete the first run by early
afternoon, and get a second run
programmed for automatic completion—
all in the same working day. A third
complete analysis is possible by coming
in for two hours in the evening.

Equally good news — you now need less
of your valuable sample. As little as
0.05 micromole (less than half the size
formerly required with the Model
120B) gives the same accurate results.

Laboratories presently owning Beckman
Amino Acid Analyzers (and some own
as many as three) can employ the new
Accelerated Analysis procedure with
only minor changes.

If your work involves analyzing protein
hydrolyzates, body fluids, tissue extracts,
foods or pharmaceuticals, why not

let the Beckman Analyzer take over the
repetitive work for you. For more
information, write for Data File 120-5.

Beckman INSTRUMENTS, INC.

SPINCO DIVISION
Palo Alto, California

International Subsidiaries: Geneva, Switzerland;
Munich, Germany; Glenrothes, Scotland.
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New (5th) Edition! King and Showers—

HUMAN ANATOMY and PHYSIOLOGY

This is an ideal text for the undergradu-
ate student’s first venture into the field
of human anatomy and physiology. Popu-
lar for more than twenty years, this logi-
cally arranged text presents every facet of
body structure and function—expertly
described, clearly explained and beauti-
fully illustrated. The body as a whole is
studied as well as the structure and rela-
tion of each of its parts. Over 300 labeled
drawings, 55 in color, (see sample at
left) are integrated with the text matter;
introductory explanations precede each
unit; and review questions test student
progress.

Drs. King and Showers have organized

their material in five functional units:

The Body as an Integrated W hole—In-
tegration and Control of the Body by the
Nervous System—The Erect and Moving
Body—Maintaining the Metabolism of
the Body—Reproduction of the Human
Being.

New (2nd ) Edition!

This New (5th) Edition is thoroughly
revised and expanded. The Physiology
section has been drastically rewritten,
incorporating more material on patho-
hysiology to give a finer delineation
tween normal and abnormal. Com-
pletely revised chapters cover: Initiation
and Propagation of the Nerve Impulse,
Regulation of Body Temperature, and
The Endocrines.

You'll find entirely new discussions in
such areas as: Cell structure—Mast
cells—Matrix—Junctions between neu-
rons—Reflex activity of the spinal cord—
Interbrain—Localization of the cerebral
cortex—The basal ganglia—Blood typing
—Etc.

By BARRY G. KING, Ph.D.; Accident Prevention
Research, U.S. Public Health Service; Formerly
Associate Professor of Physiology, Ohio State
Umversn]{ School of Medicine; and MARY JANE
SHOWERS, R.N., Ph.D.; Assistant Professor of
Anatomy, University of Kentucky Medical School;

Consultant Instructor in Biolo%;cal Sciences. The
Deaconess Hospital School of Nursing, Cincinnati.

469 pa es606%" X 9%”, 322 illustrations, 55 in

color. $6.00.

New (5th) Edition—Just Published!

Arey—

Here is a beautifully illustrated outline guide
through the complexities of human histology
especially designed for the medical student.
The information in this unique text is so
arranged under heads and subheads that its
skeleton framework gives orderly, logical
organization to the entire field of histology.
In keeping with the clear cut outline, sen-
tences are written in a crisp, narrative style,
mostly a single line long. The author has
arranged these sentences into visual groups,
progressively indented. The student can see
at a glance the facts of major importance.
Liberal use of italicized terms and phrases
catch the eye and add emphasis. For each
tissue the author concisely describes the loca-

HUMAN HISTOLOGY

tion, gross appearance, structure and func-
tional correlations. Summaries of the regen-

erative capacities of both tissues and organs }'31;{" i“"“’;”}, --- A
. 0] distendaeda
are included. follicle

A valuable new feature of this second ed-
ition is the series of 22 two-color plates
representing every tissue type which the
medical student is likely to encounter in the
standard course. Each plate of 10 to 15
drawings of a particular type of tissue (see
sample drawing at right) closely resembles
stained tissue sections.

By LESLIE BRAINERD AREY, Ph.D., Sc.D., LL.D,,
Robert Laughlin Rea Professor of Anatomy, Emeritus,
Northwestern University. 336 pages, 7”7 X 10”7, 398
illustrations on 22 two-color plates. About $7.00.
New (2nd) Edition—Just Ready!

Colloid ~m

From Plate No. 11.
Inactive follicles of the
endocrine glands.

Gladly Sent to Teachers
On Approval!

W. B. SAUNDERS
COMPANY

West Washington Square
Philadelphia 5
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New (3rd) Edition! Routh—

20th CENTURY CHEMISTRY

Students who take a single course in
chemistry need a quite different approach
to the subject than the chemistry “‘major.”
Dr. Routh’s text has been designed solely
for the one-year introductory course in
the fundamentals of chemistry. Instead
of the conventional study of inorganic
chemistry only, he gives an orderly and
interrelated presentation of all three
fields—inorganic, organic and biological
chemistry. Principles are presented in an
understandable manner to provide a
sound scientific basis of chemistry as ap-
plied to daily life. Dr. Routh writes so
skillfully that chemistry becomes an in-

teresting and inviting course even for
students new to science.

For this New (3rd) Edition, the author
has rewritten and re-illustrated almost the
entire book—integrating many fascinating
examples of current advances in such
areas as: lubricants for rockets and mis-
siles; applications of radioisotope re-
search; and the relation of RNA, DNA,
and ATP to the mechanism of protein
synthesis by the cell.

By JOSEPH 1. ROUTH, Ph.D., Professor of Bio-
chemistry, State University of Iowa. About 490
pages, 6%8” X 933”, with about 277 illustrations.
About $8.50.

New (3rd) Edition—Just Ready!
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Negatively stained  mitochondrion
from rat liver. The internal cristae
and granules can be seen. A projec-
tion of the outer membrane shows
small repeating subunits (about
X150,000). See page 985.




Approxnmate .
- Speclﬁc Activity _ Price
Compounds - mc/mM *50,40: 0. 1mc~
, ‘N‘-Ace,tyl-1-ci4.alani;iief'f, . 1 - $25 339};&;‘
N-Acetyl-1-Cl.glycine 1 2% 39
DL-Alanine1-€+ 8 18 21
L-Alanine-C14 (wl) >0 3% 70
gAlanine1-¢1¢ 1 % 34
Aigal Protein Hydrulysate 014 ‘ 1 (] mc/ mg 25
p-Aminohenzoic-7-C1+ Acid ‘; 3 $145/05mc
' yeAminoblityric¥1-leif~-Acidﬁ . 4 . 3
DL--Aminobutyric-1-C14 Acid 4 30
1-Aminacyclopentane-1- carhoxyhr. 3 B
Acid-carboxyl-C1¢ - -
aAmmolsnbutyncI 014 Acid 10 3 4
ohminoisobutyric-3-C14 Acid 5 35 50
s-Aminolevulinic-4-C1¢ Acid 2 $315/05mc
p-Aminosalicylic-carboxyl-C'4 Acid 2  $1 80/0.5 mc.
DL-Arginine5-C1¢ 5 45 13
DL-Arginine-guanido-C1+ 2 45 10
L-Arginine-C14 (ul) >220 45 90
DL-Aspartic-4-C14 Acid 2 20 25
L-Aspartic-C14 Acid (u.l) >150 35
Benzoylglycine-1-C14 f 8 - 3
Betaine-methy)-C14 Hydrnchlonde 2 — 4
Carnosine-amide-C*4 1 75 130
Chiorella Protein-C14 3Buc/mg 20 32
Citrulline-ureido-C14 ; 7 25 33
Creatine-1-C14 Hydrate .3 35
cycloleucme -G14 (see Ammocyclnpentane carboxylic acid)
DL-Cystine-1-01¢ 2 40 65
3,4-Dihydroxyphenylalanine- 2 80 120
carboxyl-G14(DOPA)
DL-p-Fluorophenylalanine-3-C14 2 $275/0.5 me
DL-Glutamic-1-C14 Acid 6 %5 35
DL-Glutamic-3,4-C1¢ Acid 3 30 4
DL-Glutamic-5-C14 Acid 5 35 56
L-Glutamic-G14 Acid (u.L) >180 3% 10
Glycine-1-C14 5 16 18
Glycine-1-C14 (high spec. act.) . $ 80/0.5me
Glycine-2-C14 -10 20 22
Glycine-2-C14 (high spec. act.) 20 $100/0.5 me
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* AEC license exempt quantity.
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CA"RBﬁONi \14__ LABELED AMINQ ACIDS

L Approximate ;

o ' Speclﬁc Activity  Price
Campounds - . me/mM _*50u¢ 0.1me
Glycine-1,2-01¢ 25 $18 $20
(a mixture of Iﬁlycimz'l(:14 and Glycine-2-C14) —_ -
~ Glycine-G14 (ul) - >60 0 23
“mycylglycmemcm : 1. o 35 5y
i'Hlppuru: Acid (see Benzoylglycme) ; e
 LHistidine-C14 (u.l) - >200 55 110
'Homucarnosine amlde 014 1 60 105
Lsoleucine-C1¢ (ul) - >0 45 89
Dileucine-C1¢  8&20 20 30
L-Lleucine-1-¢14 o - 50 18
- ’I.I.eucme C14 (ul) >220 45 90
DLAysine161¢ 4 35 56
 LLysine-C1¢ (ul) >220 45 89
~ DL-Methionine-carhoxyl-C14 4 25 38
~ L-Methionine-methyl-C14 10 %5 32
 DL-Norleucine-1-C14 S 5
_DL-Omnithine-561¢ 4 35 58
~ DL-Phenylalanine-1-+ 5 2% 38
_,DL -Phenylalanine-3-C14 - 4 25 36
L-Phenylalanine-1-G14 e 20 60 105
L-Phenylalanine-C14 (u.l) >300 45 90
DL-Proline-carboxyl-C1¢ ‘ 5 35 57
DL- Proline-5-C14 (rmg laheled) 1 40 68
L-Proline-C14 (u.l) >180 55 110
Sarcosine-1-C14 3 20 24
DL-Serine-1-C14 ) 2% 32
- DL-Serine-3-C14 3 30 42
L-Serine-C14 (u.l) >100 45 90
B-(Thienyl-2)-o-alanine-3-014 2 $265/0.5 me
L-Threonine-C14 (u.l.) >150 45 89
DL-Tryptophan-3-C14 ; 1 35 52
DL-Tyrosine-1-G14 20 25 38
DL-Tyrosine-3-G14 6 35 50
L-Tyrosine-1-C14 ‘ 1 50 105
L-Tyrosine-G14 (ul) >300 55 110
DL-Valine-1-C14 6 20 23
DL-Valine-4-C14 3 - 12
L-Valine-1-C14 6 5 78
L-Valine-C14 (u.l.) >180 45 90

* AEC license exempt quantity
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CARBON-14 AND TRITIUM LABELED

AMINO ACIDS

Il All prices recently reduced ] Many with high specific
activity i Extremely large selection ] Most are available
from stock and all bear NEN'’s guarantee of purity. Write
for new catalog — Schedule K. For immediate information
on the price, availability or specific activity of any labeled
compound, call us collect.

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON 18, MASSACHUSETTS

TEL.426-7311 l AREA CODE 617
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SCIENCE AND ENGINEERING TELEVISION JOURNAL

In the coming weeks “Television Journal” will be test networked in Washington,
D.C.; Lincoln, Nebraska; and Minneapolis-St. Paul, Minnesota. “Television Journal”
is regularly seen Thursday evenings at 11:10 P.M. in cooperation with New York
City’s educational TV station, Channel 13/WNDT.

The “Science and Engineering Television Journal” represents the first time broad-
cast television is being used on a systematic basis to supplement the more traditional
channels of communication among scientists and engineers.

Forthcoming programs include:

New York, New York— " | "
Channel 13/WNDT (AFTER HOURS) H:‘::;gl :lzel}?glé:lw

11:10 P.M., Thursdays 8:00 P.M., Thursdays

June 6 “The Mechanical Engineer

u Beginning
and the Age of Space. June 13 “LASERS.” AAAS (OSA¥)

" . Sy 20 “Problems in Macromolecu-
13 AA’l\KAeSteorologlcal Expedition. lar Chemistry.” ACS

20 ““Converting Waste Water to 27 \';A'mOfIPAh:AI‘:S of Mars and
Tap Water.” AICE enus. :

" Sci . July 4 “Closing the Measurement
27 J:pe” :cclgnce Information Gup. AAAS (NBS")

Minneapolis-St. Paul, Minnesota _
Channel 2/KTCA-TV Washington, D.0.—

Channel 26/WETA

7:30 P.M., Thursdays

10:00 P.M., Mondays

Beginning

June 17 “Artificial Intelligence: June 6 “Atmospheres of Mars and
Present and Future.” IEEE Venus.” AMS

24 “Vertical Take-Off und Lund' 13 "Closing the Measurement

ing Aircraft.” AAAS ' Gap.” AAAS (NBS*
(NYAS*) P ( )

. 20 “Bi t logy.” AM
July 1 “Explorations in  Semantic tomeleorology S
Space.” APA 27 “Electronic Instrumentation

for Cardiol . IEEE
8 “Civil Engineering Aspects or Cardiology

of the World’s Fair.”” ASCE

The “Television Journal” is presented under the auspices of 12 scientific and engi-
neering societies and coordinated by the AAAS. The program is produced by Joun K.
MACKENZIE. Project Director is E. G. SHERBURNE, JR., of the AAAS.

*NBS—~National Bureau of Standards
*NYAS—New York Academy of Sciences
*QSA—Optical Society of America
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BRUSH

CENTRONIX
EDIN

OFFNER
SANBORN

Buy your oscillograph recorders
from an instrument maker,

GRAPHIC CONTROLS
CORPORATION

Buy your oscillograph charts
from this chartmaker...

Be sure of quality. Graphic Controls oscillograph charts
give you better results because we’re chartmaking speci-
alists. As the nation’s largest chartmaker, our expert paper
selection, precision printing equipment, and accurate cali-
bration methods assure you of charts engineered to match
the finest recording instruments.

Be sure of service. Graphic Controls offers you over 80 chart
types for five major oscillograph makes...heat-sensitive,
electro-sensitive and opaque or translucent ink writing pa-
pers...chart lengths from 150- to 1500 feet...channels
from one to 100...and your choice of five standard or spe-
cial colors for grid line printing and special time markings.
Difficult read out problems? Our chart engineers are ready
to help you solve them.

For stock list and more information, contact:

TECHNICAL RECORDING CHART DIVISION
GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET. BUFFALO 10, NEW YORK



©bserve the

spatial VCG trom any
viewpoint with the '
HONEYWELL SPATIAL
VECTORCARDIOGRAPH SYSTEM
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The Honeywell Spatial VCG
system provides the means to
display the vectorcardiogram
from the conventional view-
points, or from any other view-
point desired, on a standard os-
cilloscope. Magnetic tape simul-
taneously stores the information
for later readout (if desired),
review, or reduction.

The system includes provision
for recording and playback of
prhonocardiograph data and
voice comments as the VCG is
taken. Three systems are avail-
able, mounted in either one or
two racks.

A comprehensive brochure de-
scribing the Honeywell VCG sys-
tem is available by writing to
K.M. Rock,Honeywell, Electronic
Medical Systems, Denver 10, Colo.

Vector from arbitrary viewpoint

ELECTRONIC MEDICAL SYSTEMS

Honeywell
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LETTERS

Space Program Skepticism

I was somewhat saddened to find
D. S. Greenberg, whose writing I enjoy,
fall for the current Republican line in
News and Comment: “Space program
skepticism™ [Science 139, 890 (8 March
1963)].

Greenberg is perfectly entitled to
question the allocation of NAsA instal-
lations (who hasn’t?), including if he
so believes the allocation of the pro-
posed new Nasa Electronics Research
Center to Boston—although as a writer
for a scientific journal he must know
something of the university-electronics
competency of the Boston area, espe-
cially as compared with the Houston or
New Mexico areas.

Be that as it may. The main issue
concerns the paragraphs . . . “but now
NASA is proposing to build a $50 million
electronics center in the Boston area,
justifying the site on the grounds that
Boston has a unique reservoir of trained
manpower [evidently Massachusetts In-
stitute of Technology and Harvard are
ignored, or considered a labor statistic]
to staff this facility. At last week’s space
hearings no one was so impolite as to
ask Nasa officials whether the selection
of Boston had anything to do with Sen-
ator Edward Kennedy’s campaign
pledge that he ‘can do more for Massa-
chusetts,” but the suspicion was ex-
pressed privately.” By the last phrase,
Greenberg gives credence to the “sus-
picion.”

Kennedy was elected to the Senate
last November and only took office in
January of this year. The announce-
ment of NasA’s proposed Boston Elec-
tronics Research Center was made 17
January 1963 in the President’s budget
message, which, as Greenberg should
know better than I, was formulated
months earlier.

The fact that Boston was to be the
site of a proposed NASA center was
known by key members of Congress
before the election. Kennedy had not
even begun to serve his senate term
and in fact was resting up from his
campaign fight. . .

Boston and New England have been
fighting for NASA recognition ever since
they lost a -futile battle for the manned
space center which went to Houston.
Representatives of the Chamber of
Commerce, the universities, banks, and
business and electronics firms were

making official visits to Washington
even before Edward Kennedy had re-
ceived his party’s nomination. But they
have fought for recognition on the basis
of their recognized capabilities, both
academic and industrial, and have asked
only for legitimate political support.

Not one of NAsA’s ten centers are in
New England and as of last year Mas-
sachusetts, as compared with other
states, received less than 1 percent of
all NAsA contracts. . . .

Further, Massachusetts, with only 2
percent of the nation’s population, pro-
duces 12 percent of the 12,000 tech-
nician-engineers graduated annually; 5
percent of the engineers with B.S. de-
grees; 9 percent of those with M.S. de-
grees, and 12 percent with doctorates,
a rather outstanding contribution to
the nation.

I take no issue with the assumption
that political pressure exists in the al-
location of NAsA centers—Boston and
New England suspect this too—but to
give credit to Senator Kennedy for the
Boston decision is naive.

Further, I would hardly think one
has to “justify” locating an electronics
research center in Boston, alongside
M.IT. and Harvard, and in a state
which, though small, has 80 4-year
degree-granting colleges as well as
numerous junior colleges and technical
institutes.

IaN S. MENzIES
479 Main Street,
Hingham, Massachusetts

Fingerprints are notoriously lacking
in site selection cases, and Menzies is
therefore safe behind his view that
virtue alone carried the day for Bos-
ton. Nevertheless, it is curious that
NASA—as Menzies pointed out—man-
aged, to ignore the New England area
until, coincidentally or not, the Presi-
dent’s brother came along with his
boast that he could “do more for Mas-
sachusetts.” The decision was not an-
nounced until 17 January, but Senator
Kennedy won office on 6 November
and, after recuperating from the rigors
of the campaign, impressed his ad-
mirers with his dedication to duty. An
appropriate question is, if the site was
known before the election outcome, as
Menzies contends, why wasn’t it an-
nounced at that time? Is it possible that
the electronics center decision had
something to do with the outcome of
the election, or is that too cynical a
view of how such things work?—D.S.G.
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and 10 h;ore” : > &
as empty test tubes in ha_ndsomeg r_éd p'o!_ypr_c)pylene racks
(holding 10 each) are supplied on the right, the same may be

removed from the left — with enclosed fractions, of course.

Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,

Middleton, Wisconsin, for data on the

GME LINEAR FRACTIONATOR

B —————————————r
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

SCIENCE

Effective Use of Scientific Advice

The federal government is aware of the value of availing itself of
the best possible counsel in scientific matters, and most scientists
will accept appointments on Washington committees. Unfortunately,
most such committees function ineffectively. In part, this is because
they are appointed for inappropriate tasks or for inadequately de-
lineated objectives. Thus committees may be asked to ponder the
imponderable or to make decisions that timid administrators should
have the courage to make. Even when the scope of the committee’s
functions is proper, a poor outcome may result if the agenda and
procedures are badly chosen. Moreover, if a panel produces a wise
result, the product is worthless unless it reaches and is acted on by
those in authority.

At least two agencies in Washington use scientific advice effec-
tively—the National Institutes of Health and the Atomic Energy
Commission. Advisory groups of these agencies have important
features in common: long tenure, chairmen not affiliated with the
government, preparation of reports by members rather than by the
agency secretariat, and free access to agency heads.

Evaluation of the relative merits of applications for grants involv-
ing more than a billion dollars a year is made by NIH study sections,
which usually consist of about 12 experts who serve for 4 years
and meet three times a year for 2 or 3 days. NIH personnel perform
executive secretarial service, but the chairmen are outside scientists.
Two members look deeply into each application and present their
views to the full committee. After discussion, a vote is taken and
a numerical priority is assigned by each member. The consensus of
the discussion is written up by one of two members responsible for
the close study and serves as a permanent record. These outputs
have an important bearing on whether a grant is made. Top adminis-
trative personnel of NIH appear at the meetings. Morale is high.
Members give devoted and thoughtful service and often spend extra
hours on their tasks.

The General Advisory Committee of the AEC has different and
broader functions, but its features are similar, and its activities have
led to important advances in the field of atomic energy.

Illustrative of undesirable practices are the procedures of another
large agency. This organization has successfully recruited as con-
sultants most of the best talent in relevant fields, yet its committees
have little influence on its programs. Appointments are for 1 year.
The committee chairmen and secretaries are government employees.
They are conscientious, but their scientific attainments and prestige
do not match those of the visiting scientists. Agendas for the meet-
ings are chosen without adequate consultation with members. Often
the topics seem trivial in comparison with the topics, not discussed,
that need full discussion. The minutes, if any, are fragmentary and
are prepared by the secretariat and circulated long after the event.
Repeatedly, key ideas are brought forth by consultants, but are lost.
Urgent recommendations are made, but seem rarely to be put into
effect. Either they do not appear in the minutes, they are not con-
veyed to those in authority, or they are otherwise neglected. The
committee never sees the agency heads and cannot be sure its
voice is heard.

In view of these contrasts, differences in the effectiveness and
morale of the scientific advisory groups in the various agencies are
not surprising. The basic features of the system used by NiH and AEC
ought to be adopted by other agencies.—P.H.A.



The most popular configuration for TMC's 4096 Chan-
nel Pulse Analyzer Systems is for 2-Parameter studies
of coincident nuclear events. To provide the flexibility
needed for this general class of experiments, TMC has
designed the Model 242, 2-Parameter Input Unit. The
Model 242 will accommodate two Plug-in Logic Units
to carry out PHA vs. PHA, PHA vs. TOF, TOF vs. TOF.
It may also be stacked to provide 4 or 6 logic units
for multiple-parameter studies. The above photo shows
two Model 210 PHA Logic Units inserted.

The 242 contains two 10-bit address registers, thereby
providing dual 1024-channel address resolving capa-
bility. The registers can operate in coincidence or in
an independent fashion. Access to the registers is
possible by parallel entry into all bits or by a serial
pulse train into either 10-bit register. Neon indicators
are provided for address identification. The output for-
mat may be binary or BCD, as selected by a rear panel
switch. In addition, register outputs are buffered so
the unit can feed parallel address information simul-

taneously to other equipment, such as an ‘“‘on-line”
general-purpose computer.

Input flexibility in TMC 4096-channel systems is
matched by readout/read-in variety. Data readout can
be provided by magnetic tape, perforated paper tape,
parallel printer, or typewriter. Read-in (with summation
or subtraction) is possible by magnetic tape or per-
forated paper tape.

Representative 4096-channel systems include:
MULTI-PARAMETER ANALYZERS m MULTIPLE INPUT TIME-
OF-FLIGHT ANALYZERS ®m TIME-OF-FLIGHT vs. PULSE
HEIGHT SYSTEMS m CUSTOM-MADE UNITS

Contact the nearest TMC office for all interesting details.

TMe TECHNICAL MEASUREMENT CORPORATION
441 Washington Ave., North Haven, Conn., CE 9-2501

DOMESTIC: Gardena, Calif.; San Mateo, Calif.; La Grange, lll.;
; Oa

Silver Spring, Md.; Stoneham, Mass.; White Plains, N.Y.; Oak
Ridge, Tenn.; Dallas, Texas.

IN CANADA: Allan Crawford Associates, Ltd., 4 Finch Avenue, W., Willowdale, Ontario, Canada
IN EUROPE: Technical Measurement Corporation, GmbH, Mainzer Landstrasse 51, Frankfurt/Main, Germany
IN JAPAN: Nichimen Company, Ltd.,, Muromachi, Nihonbashi, Chuo-Ku, Central P.O. Box #1136, Tokyo, Japan
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NOW...
CORROSION-RESISTANCE

WITHOUT THE
DANGER OF GLASS

i . . ¥

Gl 407
SIS SRR 4

GET IMPROVED RESULTS
WITH THESE OTHER
TORBAL INSTRUMENTS

COMPACT, RAPID CHROMATOGRAPHIC  SEMI MICRO ZONE MELTING APPARATUS
DESALTER USES NO MERCURY HANDLES FROM 0.15 TO 10 GRAMS

This low cost, Torbal B.T.L. Chromat- Designed from the original National
ographic Desalter reduces saltconcen-  Chemical Laboratory (England) model,
trations rapidly for chromatography. this Torbal B.T.L. instrument is used
The unit consists of a built-in trans- to refine small amounts of organic
former, half wave rectifier, potentiom- compounds to a very high degree of
eter and a virtually unbreakable cell purity or for the concentration of small
which permits the solution to be ob- amounts of impurities in samples for
served at all times. No mercury is analysis. The molten zone is always

used and there is no temperature rise  visible, and its length can be adjusted
of the solution during desalting. For by means of a potentiometer. For de-

details write for Bulletin CD. tails write for Bulletin 2M.

/
b The corrosion-resistant, stainless steel
};i:onstruction of the new Torbal B.T.I.
Janaerobic,jar avoids the dangers inher-
Jent in glass jars. It is a simple but effec-
tive apparatus for producing anaerobic
{.fconditions, using a patented room tem-
ffiwrature catalyst, which completely
Jeliminates the need for electrical or
!f';luxiliary heating. Growth of anaerobes
/is safer, easier and quicker. For com-.

T

. . : i Main Office and Factory: Clifton, New Jersey
f - " o o Sales Offices: Chicago, Ill., San Mateo, Cal.

—
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As part of today’s quickened effort to upgrade the quality and quantity of
nuclear structure physics research, many program proposals are being
made by colleges and universities both here and abroad. Mindful of the
high degree of interest in these proposals, High Voltage Engineering
Corporation is planning to publish excerpts from some of them in the

hope you will find them both stimulating and informative.

Excerpts from the

University of Pittsburgh proposal

for the purchase of a three-stage

VYan de Graaff accelerator*

Introduction

“It is proposed that the National Science Foundation sup-
port the purchase, installation, and initial operation of a
three-stage Van de Graaff accelerator to be installed in a
new laboratory building to be provided by the University
of Pittsburgh as part of its nuclear research program . ..
“...The group in charge of developing the accelerator at
the High Voltage Engineering Corporation is confident of
achieving about 0.5 microamperes of protons or deuterons
at 22 Mev. There is every reason to expect good beams of
carbon and oxygen ions at about 60 Mev and 75 Mev
respectively . ..”

Technical Motivation

“...The advantages of the high energy Van de Graaff
accelerator over the present University of Pittsburgh
Cyclotron are the following:

1. An order of magnitude smaller spread in beam energ
and an order of magnitude better energy stability wi
time.

2. Non-pulsed beams, giving two orders of magnitude
increase in efficiency for coincidence experiments, and one
order of magnitude increase in allowable counting rate for
all experiments where counting rates limit the rate of data
accumulation.

3. Variable beam energy, which allows experiments to be
done at different energies and as a function of energy.

4. Much higher maximum proton energy (21 Mev vs. 7.5
Mev) and higher maximum deuteron energy (21 Mev
vs. 15 Mev).

5. Beams of high energy heavy ions such as C, O, etc., for
studying heavy ion reactions.

6. Easily accessible ion source allowing possibility of
polarized beams, controlled pulsing, etc.

7. Greatly improved beam quality which results in lower
backgrounds, better defined geometry, more efficient beam
handling, etc.

8. Easier and less expensive maintenance . . .”

Scientific Motivation
1. Nucleon-Nucleon Scattering

“. .. Most of the data on proton-proton and neutron-proton
scattering has been obtained at 100-300 Mev, where the
reactions are very complicated and analyses tend to be
ambiguous. There is elear need for experiments at much
lower energies. Nevertheless, for a set of experiments to be
useful it must include the measurement of all the polariza-
tion parameters of the system. Thus double and triple
scattering experiments, and coincidence experiments, must
be performed. It is significant both that a 3-stage Van de
Graaff accelerator produces particles at just the most desir-
able energy for this problem, and that the one hundred per
cent duty cycle of such a machine should make it entirely
feasible to perform the very difficult coincidence and mul-
tiple scattering experiments.”

*Published with the kind permission of the University of Pittsburgh,
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High energy end of Tandem Accelerator showing quadrapole focus-
ing lens. A 90° beam analyzing and switching magnet is shown in
the background.

2. Nuclear Structure Studies

“...In the early experiments in light nuclei, the fairly
crude resolution obtainable with scintillation or absorption
techniques was satisfactory, as energy levels were generally
well spaced. However, when the easiest problems had been
solved and more specialized data were required for further
progress, resolutions in the region of 100 KeV were found
necessary . ..”

“...During this period, the light element region was
studied thoroughly until essentially all useful information
had been obtained; the heavy element region was largely
ignored as it was thought to be far too complicated.

“However, in the middle 1950’s, theoretical and experi-
mental developments lead to great interest in the heavy
element region. As studies in this area are progressing, it
is becoming increasingly evident that, contrary to what
had been expected, nuclear structure in this region is con-
siderably simpler than in lighter nuclei . . .”

“. .. As a result of these developments, the center of interest
in nuclear physics has shifted to the heavy element region
. . . it is becoming increasingly evident that an order of
magnitude increase in resolution is either highly desirable
or vitally necessary in almost all cases. These can best be
achieved with the high energy needed to surmount Cou-
lomb barriers in heavy elements and very stable beams
available from a high energy Van de Graaff accelerator.

“Heavy ion reactions have recently proven very successful
in Colulomb excitation studies of high members of rota-
tional bands . . . with the high energy Van de Graaff accel-
erators these studies can be extended to emitted particles
(including their angular distributions, and angular cor-
relations with gamma rays).”

3. Nuclear Reaction Studies

“Even after ten years of intensive study, our understanding
of medium energy nuclear reactions is still in a primitive
state. . . . Even such basic questions as the relative amounts
of compound nucleus and direct interaction, the energy at
which nucleon-nucleon collisions becomes important, etc.,
are still completely unanswered. It seems apparent that
these and other basic problems can only be solved by more
complex experiments involving coincidence detection of
emitted particles, all carried out as a function of bombard-
ing energy. These experiments are difficult or impossible
with cyclotrons and linear accelerators, but would be rela-
tively easy with a high energy Van de Graaff accelerator.

31 MAY 1963

4. Radiative Capture Reactions

Immediately after the war . . . it became clear that earlier
ideas about the interaction of nuclei with high energy
gamma rays were altogether mistaken. The giant dipole
resonance was discovered, and direct emission of high
energy nucleons was found. Nevertheless, despite the suc-
cess of such investigations it has never been possible to
carry them through in the full detail which seems neces-
sary .. . In this circumstance much thought has been given
to measurements of the inverse process, radiative capture.

... To be useful for studies of the giant resonance, radia-
tive capture experiments must be performed with a variable
energy source and with good resolution. Cyclotrons cannot
meet either of these conditions . . . A three-stage accel-
erator would seem to be the unique way to trace out all
the features of the giant resonance.”

5. Other Applications

“There are many possible applications of high energy Van
de Graaff accelerators to fields other than nuclear physics.
For example, heavy ion reactions have many well-known
applications in nuclear chemistry. Very steady, high
quality beams of 20-Mev protons are frequently useful in
solid state radiation damage studies, as are heavy ion
beams in the energy range close to that of fission fragments.
Twenty Mev protons are well suited to radiation chemistry
studies, and these as well as the neutrons could be used in
a wide range of biological and medical studies. It should be
noted in this connection that the proposed site for this
machine is immediately adjacent to one of the world’s
largest and finest medical research centers.

In 1961, the principle of three-stage tandem acceleration of neutral-
negative to positive ions was proved out in the Burlington, Massa-
chusetts plant of High Voltage Engineering. Two tandem accelera-
tors are shown in line for this critical test.

6. Summary

“It has been shown that a high energy Van de Graaff
accelerator has very important applications in studies of
nuclear structure, nuclear reactions, and many other fields.
These applications are of pressing importance, and even
a small fraction of them would justify the cost of this
machine.

“However, in a larger sense, it should be realized that this
is a very powerful and extremely flexible machine with
many new and unique features. While it is difficult to pre-
dict in what directions nuclear science will develop, it
seems completely certain that such a machine will be
extremely useful.”

% High Voltage Engineering Corporation

Burlington, Massachusetts

969



0
niversal s
omforiable
tron asse
{ cl




Z00GEOGRAPHY

Editor CARL L. HUBBS

To the Memory of Charles Darwin
and Alfred Russel Wallace

AAAS Symposium Volume No. 51
510+x pp., 115 illus., 13 tables, 6x9, author index
of scientific names, references, cloth

AAAS members’ cash orders $10.50, Retail $12.00
August 1957 Stanford Symposium:
The Origins and Affinities of the

Land and Freshwater Fauna
- of Western North America

December 1957 Indianapolis Symposium:
Some Unsolved Problems in Biology, 1957:
Geographic Distribution of
Contemporary Organisms

. . . a vast storehouse of information
. . a kinetic approach, concerned with processes
and explanations
. . . great diversity in: groups of organisms—areas
covered—topics stressed—angle of approach

English Agents: Bailey Bros. & Swinfen, Ltd.
Hyde House, West Central Street, London W.C.1

The complete line of Photovolt pH meters serves

American Association for “!e Advallcelnelll all needs. Models range from the simplest to the
0' science most precise - with electrodes for all applications.
1515 Massachusetts Avenue, NW, Washington 5, D.C. PHDTUVU LT

1115 BROADWAY o NEW YORK 10, N.Y.

TISSUE CULTURE

ROLLORDRUM

For Bottles and Eggs Used as Carrying Tray For Tumble-Tube Technic Designed for Incubator Use

APPLICATIONS The NBS Rollordrum is a rugged instrument
Growth of tissues and for growing tissue cultures by the roller tube
Usod in cytotoxlclty assays. method. A choice of operating speeds is offered
Growth of virus in chick in several, continuous-duty models: 1/5 rpm,
embryonic  tissue. 1 rpm, and 20-60 rpm.

Hormone production by

selected tissues. : H
Ectraction and dialysis of Test tubes, eggs, and centrifuge bottles of vari

blood samples for analysis. ous sizes can be accommodated on six inter-

changeable drums. A tumble-tube turntable is
UNCONDITIONAL also available for rotating tubes over their
1-YEAR WARRANTY vertical axes.

The heavy-duty drive mechanism is quiet in op-
eration, achieving smooth, uniform rotary mo-
WRITE FOR  tion during prolonged investigations. Powered
CATALOG by a heavy-duty, totally enclosed ball-bearing

motor, the apparatus gives many years of con-
TCS/5313 tinuous service under incubation temperatures.

NEW BRUNSWICK SCIENTIFIC CO., INC.

PRECISION LABORATORY

APPARATUS

P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY
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NOW
Record DC
to 100 CPS

teel;ni -@Zezt.@’
TR-440

Tully transistorized

Remarkable new Techni-Riter TR-440
measures and records 50 millivolts to
400 volts at frequencies ranging from
d.c. to 100 cps . . . without ink . . . at
accuracies better than 2%! A must for
every electronic “tool box!"

@ PUSH BUTTON CHART LOADING
©® INKLESS RECTILINEAR WRITING

©® EXTENDED FREQUENCY RESPONSE
—d.c. to 100 cps

@ TRANSISTORIZED AMPLIFIER

©® TRUE PORTABILITY
— weighs only 14 Ibs.

Convinced? Call, TWX or write for TR-440
bulletin and free “on the spot” demon-
stration! Better still, send us your order
~ delivery from stock!

rechrai-a j(te

ELECTRON/CS, INC.

46 CENTERVILLE ROAD
WARWICK, RHODE ISLAND
TEL. 401-737-2000
TWX 401 739-7550

1002

MEETING REPORT

Arid Lands: Environmental
Physiology and Psychology

The effect of environmental factors
in arid zones on the functioning of
man’s body and mind was the main
theme of a symposium sponsored by
UNeEsco and the Central Drug Re-
search Institute of India, at Lucknow,
7-13 December 1962. Over 50 scien-
tists from 13 countries participated.

A session on the influence of en-
vironmental factors specifically con-
sidered only solar radiation, methods
of measuring its incidence upon a
man, and some ways for assessing the
physiological significance of radiative
heat exchange. The methods, however,
are related to specific on-the-spot mea-
surements, and do not indicate how
meteorological data may be used to
assess the radiative load and its sig-
nificance for areas and periods of time
in which special measurements are not
possible. If we are to make valid gen-
eralizations, and that is at least one
objective of science, we need methods
for predicting the probable reaction of
men to meteorological conditions as
well as point data on the radiative en-
vironment. Whereas systematic obser-
vations of the incidence of solar radia-
tion are still sparse, approximations
can be made from astronomical data
and records of cloud cover or hours of
sunshine.

In spite of nearly 60 years of work
since Haldane published his paper on
Cornish tin miners, the subject of per-
formance and comfort standards is in a
very unsatisfactory state. In the range
of conditions where “comfort” and
“discomfort” still have meaning, there
is very little in the way of physiologi-
cal response to measure. French work-
ers have found changes in the electro-
encephalogram, but unless these
changes turn out to be more wide-
spread, few quantitative measures other
than correlations of subjects’ responses
to questions on sensations are available.
Unfortunately, the technique of ques-
tioning and the conditions of ques-
tioning are far from standardized.
Under great stress measurable responses
do appear, but they constitute no more
than partial glimpses of the funda-
mental ‘strains developing in the sub-
jects’ tissues. Correlations of responses
with environmental conditions have
been largely limited to simple, stable
laboratory conditions, and there is no

Science
Today

— What has it told man
about himself?

— How has it affected
the world he lives in?

HEREDITY AND
HUMAN LIFE

by Hampton L. Carson

Latest scientific facts on man’s ori-
gin, evolution, and heritage, and
the implications they have on his
future, in one highly readable vol-
ume. The author emphasizes the
importance of these facts in estab-
lishing not only the bases for the
uniqueness of the individual, but
for human brotherhood as well. “A
most interestingly and illumina-
tingly written book.’— ASHLEY
MONTAGU. “A marvelously up-to-
date manual of what’s new and
what’s to come in biology and
genetics.”—VIRGINIA KIRKUS

Hllus.  $5.00

LITTLE SCIENCE
BIG SCIENCE

by Derek J. de Solla Price

The transition from the science of
the one-man laboratory to that of
today’s multi-million dollar research
centers has been accomplished in a
period of less than 30 years. This
extraordinary growth has pro-
foundly affected not only the scien-
tist, in terms of his communication
and work, but our very national
posture. This book discusses the
impact of big science on our age,
and analyzes the problems and
potentials which arise from it. A
book that “will be much quoted by
those concerned with the growth of
scientific endeavors in the United
States.”—Library Journal

Hlus.  $4.50

+
Gl coLumBia
UNIVERSITY PRESS
2960 Broadway, New York 27, N. Y.
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satisfactory way of applying these cor-
relations to the fluctuating and unstable
environments of the field, or, for that
matter, of using them with meteoro-
logical data. The equations of heat
transfer used are extremely crude and
take no account of even first-order
variations, such as differences in curva-
ture of different parts of the body,
transient conditions, or change in physi-
cal parameters over a range of tem-
peratures. There is little more than
empiricism to guide us in selecting the
duration and environmental conditions
desirable for breaks in work under hot
conditions.

It is now well established that the
chloride loss in sweat is low in accli-
matized persons and that chloride is
replaced by a normally constituted
diet, even though the rapidity of ad-
justment may be delayed by a high
chloride diet. The role of aldosterone
in the maintenance of the ratio of
sodium to potassium and the water bal-
ance is becoming clearer, although
some details remain unresolved. The
role of the catechol amines in human
sweat production is still somewhat un-
certain. Although alkalosis can be pro-
duced readily in chamber experiments,
its incidence and magnitude in free liv-
ing are not certainly known. We do not
know what factors govern the level of
blood chloride concentration at which
symptoms of hypochloremia appear;
nor are we certain what the conse-
quences to a normal individual will be
of a continued unnecessary addition of
“salt to a normal diet.

Dehydration and starvation both in-
voke some compensatory reactions
which mitigate, to some extent, the
severity of effects upon bodily func-
tion. Dehydration increases nitrogen
excretion in the urine and thus tends to
increase the effects of any accompany-
ing starvation. Starvation, on the other
hand, by decreasing the water require-
ments for urinary excretion, may help
to decrease the effects of dehydration.
Much work remains to be done before
satisfactory practical guides for the
management of restricted food and
water supplies can be given.

In neurophysiology, attention is now
focused on the limbic and reticular sys-
tems, which participate in heat regula-
tion. The introduction of cybernetic
concepts has sharpened discussion on
modes of control and the interplay of
nervous loops, although the jargon at
times obscures matters for the non-
specialist. It would seem that some of
the energy spent in discussing whether
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Model PGM10X2

Model PGM10

FROM RAYTHEON

The new Raytheon Microwave Power Generators are designed for a
wide variety of laboratory research applications including the produc-
tion of free radicals, and the excitation of electrodeless discharge lamps
in the fields of spectroscopy, raman spectroscopy and interferometry. A
complete line of waveguide and coaxial accessories is available.

For further information and specifications, write or contact: Raytheon
Company, Production Equipment Department, Commercial Apparatus
& Systems Division, Hooksett Plant, Manchester 26, New Hampshire.
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NOW...ON-LINE! i

New Correlation Computer System permits

on-line auto- and crosscorrelation studies SYSTEMS OF UNITS—
NATIONAL AND

INTERNATIONAL ASPECTS

Edited by Carl F. Kayan

A look at the growing problems
in the conflict between interna-
tional usages and our own national
system of units. This volume con-
siders them both subjectively and
objectively in order to alert the

MNEI\gO'{‘RO?IC'é 1(gorrelation (f:r;;n operation eliminatesdthe r:leeddf?r technologist to the clamor, needs,
puter System (CC-1) consists of the  time consuming and costly data .
COR-256 combined with the Com- analysis. Results computed by the and proposals fo ameliorate  the

puter of Average Transients (CAT system are immediately available as confusion of measurement. ..$6.75
400B). This system performs real an_oscilloscope pattern. Accessory AAAS members discount price, $5.75
time auto- and crosscorrelation com- units make results available as an

putations, thereby permitting the analog plot or a printed or punched
study of statistical properties of digital readout.

repetitive signals buried in random Order from

noise. MNEMOTRON AMERICAN ASSOCIATION FOR THE
The Correlation Computer generates: ADVANCEMENT OF SCIENCE

up to 256 points of the auto- or Division of Room 103

crosscorrelation functions. On-line TECHNICAL MEASUREMENT ST 00

1515 Massachusetts Ave., NW
Washington 5, D.C.

UNITRON stereo microscopes ,
NE veerreeennennn.@S JOW @S $110 GI'ASS AEEPRPTION
Both models offer . .. sharp clear erect image o large depth CElls by K l£ r T

" of focus « wide field o long working distance o interpupillary
and diopter adjustments « rack and pinion focusing e coated optics

Executive Sales Offices: 202 Mamaroneck Ave., White Plains, N.Y.

MSI. — a precision, ;
budget priced instru- |
ment. Vertical binocular |
body. Choice of single
magnification from §X to =
45X. Extra eyepieces for

3 MSHL — . versatile
. general ﬂurpos_e instru.
- ment with a wide range
~ of magnifications. In-

clined binocular body, re-
volving .nosepiece  for

SCIENTIFIC APPARATUS

id interch f ob-
additional powers, P f:&';‘.‘,.',’f %J.'}”M'éuf_.; Klett-Summerson  Photoelectric Colorimeters—
$19.50 per pair. $110 _ | with objectives: 1X, 2X, Colorimeters — Nephelometers — Fluorimeters—
ACCESS ORY STAND e - ﬁ(* eyepl_eﬁes':_ 8X, 12X, BgC%ﬁmeﬁrs — Comparators — Glass Stand-
ES — For use 15X;magnification range: ards—XKlett Reagents.
AVAILABLE FOR FREE with binocular head and focusin, 8X-45X. Other maxn%ﬁ-

10-DAY TRIAL. .. WRITE mechanism of either Model MSL cation ranges 67
FOR FREE CATALOG4L-2 or MSHL. Prico (stand only), $75.  available. $2

Klett Manufacturing Co., Inc.

U INSTRUMENT COMPANY o MICROSCOPE SALES DiV 179 East 87 Street, New York, New York
N/ IQ ON 56 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS
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central or peripheral thermoreceptors
predominate would be better employed
in determining the details of their inter-
action. It would be surprising indeed if
the excellently placed peripheral re-
ceptors did not act as an early warn-
ing on external situations and if the
internal receptors did not act as a
warning system for changes in meta-
bolic heat or in presenting after-the-
fact information on regulatory inade-
quacies.

The exciting pioneer fringe of adap-
tation studies is in psychology. Available
methods may still be inadequate, but
it may be better to use less precise
methods to study an obvious deficiency
in knowledge than to refine a well
known concept with precise tools. It is
clear, even from preliminary results,
that acculturation is a dominant factor
in determining the psychological and
psycho-motor responses of indigenous
groups. Methods are being developed
- for the study of attitude and motiva-
tion in their relation to performance,
and they should be applied to the prob-
lems of adaptation to stressful environ-
ments. It is time to set such studies up
on a systematic basis, particularly with
regard to the adaptation of primitive
and isolated groups to desert environ-
ments. There is room for considerable
improvement in measures of perform-
ance and in the standardization of con-
ditions for their application. On the
subject of neurasthenia, the adjective
“tropical” may be added to the noun
“neurasthena” if the intent is to indi-
cate that a tropical environment pro-
vided the trigger factors; but it should
not be taken to suggest that the re-
sultant mental disturbance is of an es-
sentially different kind.

It is becoming increasingly apparent
that cultural and personal experience
factors have an over-riding effect on
adaptation of the individual, and that in
the morphological realm the pheno-
typic is often more important than the
genotypic character. The significancé
of surface area, as a determinant of
heat loss, seems to have lost some of
its appeal. Such differences in heat ex-
change possibilities as may be brought
about by differences in surface area
seem to be lost in the other and greater
variables of heat balance. In the anthro-
pological as in the psychological realm,
and certainly to be coordinated with
them, studies are urgently required on
primitive and isolated groups exposed
to stressful desert environments. In par-
ticular, those measurable character-
istics which throw light on metabolic
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BAUSCH & LOMB CERTIFIED-PRECISION DIFFRACTION GRATINGS

let you slice light just exactly the way you want it! Choose from the
world’s widest range of diffraction gratings—over 2000 different grat-
ings available for use, from x-rays to microwaves. This grating selec-
tion chart tells the story:

BAUSCH & LOMB GRATING SELECTION CHART

Spectral
Grooves/mm Blaze

Region and
Wavelength

600-3600/mm Coating unimportant.
600-3600/mm | 1° to 10° Special coating.

Range
600-3600/mm | 2° to 22°

Sizes and Types

of Gratings Remarks

Concave used in high
vacuum at grazing
incidence; sizes and
types with radii from
400 to 6650mm.

Soft x-ray
10A to 500A

Concave gratings used
near normal incidence;
usually in first order.

Far Vacuum
Ultraviolet
500A to
1000A

Vacuum
Ultraviolet
1000A to
2000A

Large variety of
concave and plane
gratings. Used in
first or higher orders.

Over 500 sizes of plane | 300-2160/mm | 3° to 64°
or concave gratings used

in first or higher orders.

Also a selection of plane

transmission gratings.

B

0.8 to 12/mm

MgF, coating for work
below 1600A enhances
efficiency.

Ultraviolet
and Visible
20004 to
7000A

Plane for photoelectric
spectrometers; concave
for photographic
recording of spectra.

Infrared
0.7t0 75
microns

Complete range of sizes
and types of plane
gratings. First order.

Plane gratings with
aluminum coating.

15° to 31° | SiO coated...used with

plane filter gratings.

Far Infrared
40 to 1,000
microns

Plane gratings ruled to
order in magnesium
metal. Any desired size
up to 330x360mm.
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MAIL COUPON for details on the theory and mechanics of diffraction grat-
ing use in light dispersion plus complete data on all B&L Certified-
Precision Gratings.
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You can tell at a glance—or a touch!
New Nalgene® safety wash bottles
are blow molded of red polyethylene
for instant recognition of dangerous
_ or unusual contents, and ribbed for
accurate identification by feel . . . your
assurance of added safety in handling.
But these differences are only on the
outside. All Nalgene wash bottles are
proof against acids, caustics and or-
ganic solvents—easy to fill, cap and
squeeze. Safety wash bottles in 250
and 500 ml. only; regular wash bot-
tles in 6 sizes from 30 to 1000 mi.

Ask your lab supply dealer about
Nalgene labware. Hundreds of items,
from test tubes to carboys, in chemi-
cally inert, unbreakable plastic. Or,
write for our catalog, Dept.21291.
The Nalge Co., Inc., Rochester 2, N.Y.

éNALGENE

LABWARE
Leader in quality plastic labware since 1949
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processes, such as blood protein frac-
tions, blood enzymes, and cytological
functions, should be carefully studied.
Changes in the thermal efficiency of
energy transfer may be just as impor-
tant to adaptation as differences in the
opportunities for heat loss.

The now common plea was re-
iterated that the distribution of disease
in a particular type of environment,
such as that of the arid zone, should
be studied in full ecological detail, and
not merely as an exercise in simple
correlation with a few easily recog-
nized climatic factors. Evidence was
produced to support the contention,
often ignored, that cessation of sweat-
ing may be a sufficient but is not a
necessary prologue to heat stroke. Se-
vere physical work may, under appro-
priate motivational conditions, push the
body beyond its physiological limits. In
such cases cessation of sweating may
occur later as part of a runaway break-
down. A plea was made for distin-
guishing between true heat cramps fol-
lowing on a marked reduction of blood
chloride concentration, and muscle
cramps appearing as part of a circula-
tory failure in heat exhaustion.

While the gross physiological reac-
tions of various species of animals are
fairly well established, the variation
within species and breeds has seldom
been investigated. Any attempt to char-
acterize the reactions of a group tends
to be vitiated by nonstandardization of
very influential factors, such as the
nutrition of the animals examined. The
full potentialities of an individual are
unlikely to be revealed unless the ani-
mal is in full, including nutritional,
health. Over-nutrition, on the other
hand, may detract from heat tolerance.
Argument from one species to another
is fraught with danger. Not only in
such directly influential factors as the
presence and functional capacity of
sweat glands, but also in such perva-
sive regulators as endocrine reactions,
species vary extremely from one an-
other. One study revealed that at least
one species may lay down fat at the
time that it is experiencing dehydra-
tion. This seems to present an inter-
esting converse to the demonstration
that, in response to dietary restriction,
water may be stored as fat is removed.
It is high time that studies of “heat
tolerance” were carried out under
strictly standardized conditions, with
collateral studies investigating in each
group the effect, within that group, of
deviations from the standard conditions.
Until this is done, knowledge will re-
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