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Recent studies by research scientists have further
increased the uses of the Analytical Ultracentrifuge for
New Methods Extend measuring molecular weights and purity of viruses,
the Usefulness of enzymes, proteins, polymers and a variety of organic
and inorganic molecules. Here are four new
developments as reported in the technical literature.

the Ultracentrifuge

Kegeles and Rao at Clark University have measured the
molecular weights of chemically reacting systems in the ultra-
centrifuge cell using the Archibald “approach-to-equilibrium”
method. Studying the enzyme system alpha-chymotrypsin, they
showed it to be present in the ultracentrifuge cell as an
equilibrium mixture of monomers, dimers, and trimers. This

is an extension of previous work which showed that the
Archibald method applies to polydisperse non-ideal solutions,
as well as to monodisperse ideal solutions.

Interacting Systems

Trautman, at New York’s Rockefeller Institute for Medical
Research, showed that the accuracy of the Archibald method

can be improved by more precisely locating the position of
Improved Accuracy the meniscus on the ultracentrifuge photographic plate.
N= He made a detailed study of the optical fine structure at the

meniscus, and used a special optical aligning procedure with
a mirror in the ultracentrifuge cell.

At Stockholm’s Nobel Medical Institute, Ehrenberg reports a
simplified approach-to-equilibrium method which makes
measurements from the schlieren curve easier. He runs the

Simplified Measurements ultracentrifuge fast enough for a peak to begin forming at the
meniscus so that the schlieren curve is parallel with the
baseline and no extrapolation is necessary. His measurements
of molecular weight and diffusion constants agree closely
with those by other methods.

Van Holde and Baldwin at the University of Wisconsin have
used short liquid columns to achieve complete sedimentation
equilibrium in a fraction of the time previously required. Using
liquid columns of only 3 mm, they report equilibrium with sucrose
in 3% hours, and with a 1 mm column in only 30 minutes. In
addition, the authors report that measurements during approach-
to-equilibrium permit calculation of a diffusion coefficient.

Rapid Equilibrium

If you are not familiar with the Ultracentrifuge, we will be
happy to send you copies of “An Introduction to Ultracentrifuge
Techniques” and the latest issue of “Fractions”, a periodical
sent to owners of Spinco ultracentrifuges, electrophoresis-
diffusion instruments and amino acid analyzers. Write Spinco
Division, Beckman Instruments, Inc., Stanford Industrial Park,
Palo Alto 3, California.
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For engineering, for research, for business
data processing in companies both large
and small... The new, fully-transistorized

RPC-4000

ELECTRONIC COMPUTING SYSTEM

Advanced design: fully transistorized—with important
new computer design concepts that provide the largest
memory, greatest problem-solving capacity and flexi-
bility in the low- or medium-priced field. Entire system
—computer, input-output typewriter and tape punch-
read console—have been specially designed as a unit.
High-speed computing ability: extra large capacity
(8008 words) magnetic drum memory, with special
fast accessfeatures. Computing speeds of up to 230,000
operations per minute. Ultra high speed input-output:
500 characters per second photoelectric punched paper
tape reader, and 300 characters per second paper tape
punch available as optional equipment. Easy to use:
maximum results can be obtained by non-technical
personnel. Users benefit from free training, continuing
assistance, an extensive library of programs. Versatile
command structure provides programming speed and
flexibility. Low in cost: priced just above the small-
scale computers, the RPC-4000 outperforms computers
costing many times more. Economical to install and

another outstanding computer value
...marketed by Royal MCBee Corporation

operate: no site preparation, air-conditioning or special
maintenance required. Plugs into any standard wall
outlet. Multiple application ability: designed to per-
form engineering, scientific and research calculations,
as well as business data processing and management
control functions.

The RPC-4000 is a product of the Royal Precision
Corporation, and is marketed by the Data Processing
Division of Royal McBee. It is the latest member of the
growing family of electronic computers from the peo-
ple whose LGP-30 has become the world’s leading
small-scale computer.

Royal Precision Corporation

Royal Precision is jointly owned by the Royal McBee and Gen-
eral Precision Equipment Corporations. RPC-4000 sales and ser-
vice are available coast-to-coast, in Canada and abroad through
Royal McBee Data Processing offices. For full specifications, write

ROYAL McBEE CORPORATION, data processingdivision, Port Chester, N.Y.
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additional mailing office. Annual subscriptions:

$8.50; foreign postage, $1.50; Canadian postage, 75¢.



In 1760, Indian Prince Tepper Sahib trained a
5,000-man rocket corps. Using rocket launchers of
the type illustrated the Sahib repelled a British at-
tack against his walled city — and started the de-
feated British thinking about rockets of their own!

Missiles have become greatly more sophisticated
since the Sahib first broke the British Square. As a
vital part of one of the world’s largest purely elec-
tronic companies, Raytheon Missile Systems Divi-
sion is making great advances in this field. Here
engineers are working with far-advanced concepts in
electronics, aeronautics, and astronautics. Constantly
analyzing, evaluating, creating, they’re helping to
solve tomorrow’s defense problems now.

R O C K E T : CO R PS Raytheon has room for more such men at all levels
of responsibility. For them, Raytheon’s Missile

th Systems Division creates a climate for talent —
perhaps your talent.

CENTURY

ENGINEERS: Immediate openings in
Operations Analysis ¢« Radar Systems
« Data Processing « Design Data « Sys-
tems Test « Specification Engineering
e Circuit Design « Systems Analysis
o Electronic Packaging e« Transmitter
Design « Process Engineering « Product
Engineering e« Publications e« Quality
Control « Microwave.

Your resume will receive prompt atten-
tion. Please address it to: Mr. Richard S.
Malcolm, Coordinator of Employment/-
Placement, Missile Systems Division,
Raytheon Company, 520 Winter Street,

Waltham, Massachusetts.
15WS

M/SS/LE
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D/IV/IS/ION

...creates a climate for talent.
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HE X-RAYS
WOOD...

to help make
telephone poles
last longer

Chemist Jack Wright developed the use of this X-ray fluorescence
machine for testing the concentration of preservatives in wood. Here
he bombards a boring from a test telephone pole with X-rays.

This Bell Labs chemist is using a fast, new technique
for measuring the concentration of fungus-killing preserva-
tive in telephone poles.

A boring from a test pole is bombarded with X-rays.
The preservative—pentachlorophenol—converts some of
the incoming X-rays to new ones of different and charac-
teristic wave length. These new rays are isolated and sent
into a radiation counter which registers their intensity. The
intensity in turn reveals the concentration of preservative.

Bell Laboratories chemists must test thousands of wood
specimens annually in their research to make telephone
poles last longer. Seeking a faster test, they explored the
possibility of X-ray fluorescence—a technique developed
originally for metallurgy. For the first time, this technique
was applied to wood. Result: A wood specimen check in
just two minutes—at least 15 times faster than before possi-

“ble with the conventional microchemical analysis.

Bell Labs scientists must remain alert to all ways of
improving telephone service. They must create radically
new technology or improve what already exists. Here, they
devised a way to speed research in one of telephony’s oldest
and most important arts—that of wood preservation.

Nature still grows the best telephone poles. There are over 21 million’
wooden poles in the Bell System. They require no painting, scraping or
cleaning; can be nailed, drilled, cut, sawed and climbed like no other
material. Scientific wood preservation cuts telephone costs, conserves
valuable timber acres.

BELL TELEPHONE LABORATORIES

World Center of Communications Research and DeveIOpmeht
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SCIENCE

The Lab Coat as a Status Symbol

A neat, white, knee-length coat is universally recognized as the
uniform of the scientist. The lab coat’s primitive function as a utili-
tarian garment, protective against the dermolytic and vestidemolitive
hazards of the laboratory, has bit by bit been replaced by its function
as a status symbol. Just as we recognize a bishop by his mitre, or a
burglar by his mask, we recognize a scientist by his lab coat. But
in recent years the lab coat has become more than a mere workaday
uniform. The soldier peels potatoes, cleans his rifle, and even fights
his battles in his uniform; the modern scientist rarely works in his
lab coat. When work is unavoidable, he will be found in his shirt-
sleeves, in a coarse brown smock, or in plastic. His lab coat, clean,
pressed, possibly even starched, hangs safely behind the door, to be
worn only when he is lecturing or greeting official visitors. Like
spurs and shakos, the lab coat has been promoted to a new role; it is
rapidly becoming, not merely the uniform, but indeed the dress
uniform of the scientist.

Dress uniforms are worn solely for symbolic and ceremonial reasons,
not for practical purposes. Nevertheless, their once-useful features are
conscientiously preserved; an infantryman’s sleeve buttons, or the
spiked helmet of an uhlan, are examples. The lab coat is fraught with
potentialities for such symbolic survivals. Detachable buttons were
highly functional on garments subject to the vicissitudes of frequent
vigorous laundering. The modern lab coat should of course be safely
dry-cleaned, but the Chinese puzzles formerly used to hold the
buttons in place might well be retained, and even elaborated into con-
spicuous ornaments—no longer detachable, of course. The utilitarian
lab coat always bore stains characteristic of the work of its wearer.
These could be symbolized by chevrons or flashes of suitable color;
purple and red (hematoxylin and eosin) for the histologist; black and
orange (sulfuric acid and bichromate) for the chemist; greenish yellow
and scarlet (pus and blood) for the pathologist; blue and brown (ball-
point and coffee) for the statistician. Compact patterns of small holes
or a bit of fringe on the cuff might be other symbols reminiscent of
the days when lab coats were worn in the lab. Vertical as well as hori-
zontal status could be shown by such insignia; undergraduates would
wear unadorned white; graduate students might claim the right to a
single, grey, grime-colored insigne; Ph.D’s would wear the colors of
their specialties; and Nobel prize-winners, like admirals-of-the-fleet
and field marshals, would be privileged to blossom out in creations of
their own tasteful design.

These developments cannot be pressed; they must evolve slowly,
guided by tradition and respect for the past. But they should be taken
seriously. Scientists have momentarily achieved a position of high
prestige, but in a democratic society (as in any other) prestige without
symbols is but fleeting, while symbols without prestige may endure
forever.—F. E. WARBURTON, 6171 Sherbrooke West, Montreal, Canada.
[Reprinted, with permission, from The Malpighii, the newsletter (cir-
culation, 18) of the Malpighian Society of Montreal, Vol. 2, No. 2
(14 Jan. 1960)]
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Bausch & Lomb

SPECTRONIC 5057
Recording Spectrophotometer

... less tham half $3 6 85 A
the cost of other RANGE

; (UV=VISIBLE, $4285)
‘recording

spectrophotometers!

See the revolutionary new instrument  Only 36” x 22" x 15”, it’s as streamlined
that directly records transmittance, as the universally accepted B&L
absorbance, reflectance and emission Spectronic 20* Colorimeter . . .

in UV and visible ranges . . .

with an exclusive electronic sensor that with a complete line of accessories

automatically adjusts drum speed to including an exclusive new air-cooled

variations in curve complexity . . . Hydrogen lamp . . .
featuring B&L Certified-Precision at less than half the cost of other
Gratings. recording spectrophotometers.

*Trademark, Bausch & Lomb Optical Co.

Write for your copy of Catalog D-2009,

Bausch & Lomb Optical Co., BAUSCH & LOMB
85603 Bausch Street, Rochester 2, N. Y. @ ’
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20-22. Manned Space Stations Inst. of
the Aeronautical Sciences symp., Los
Angeles, Calif. (E. Levin, Rand Corp.,
1700 Main St., Santa Monica, Calif.)

20-22. Medical Electronics, natl. conf.,
Houston, Tex. (K. O. Heintz, Humble Oil
and Refining Co., Houston.)

20-22. Southwestern Inst. of Radio
Engineers, 12th annual, Houston, Tex.
(H. E. Childers, College of Medicine,
Baylor Univ., Waco, Tex.)

20-23. National Council of Teachers of
Mathematics, Ann Arbor, Mich. (M. H.
Ahrendt, 1201 16 St., NW, Washington 6.)

20-24. Congress of Gastroenterology,
6th intern.,, Leyden and Noordwiik aan
Zee, Netherlands. (C. Schreuder, 16, Lange
Voorhout, The Hague, Netherlands.)

21-22. Society of Technical Writers and
Editors (Technical Publishing Soc.), 7th
annual, Chicago, Ill. (R. F. Ellis, Amer-
ican Can Co., 11th Ave. and St. Charles
Rd., Maywood, Ill.)

2]1-23. Association of Southeastern Bi-
ologists, New Orleans, La. (H. J. Humm,
Dept. of Botany, Duke Univ., Durham,
N.C)

2]-28. American Soc. of Tool Engi-
neers, annual, Detroit, Mich. (H. E. Con-
rad, ASTE, 10700 Puritan Ave., Detroit.)

22-23. High-Temperature Resistance
and Thermal Degradation of Polymers,
symp., London, England. (Symposium Sub-
Committee, Plastics and Polymer Group,
Soc. of Chemical Industry, 14 Belgrave
Sq., London, S.W.1, England.)

24-28. American Ceramic Soc., annual,
Philadelphia, Pa. (F. P. Reid, ACS, 4055
N. High St., Columbus 14, Ohio.)

25-27. American Proctologic Soc., Hous-
ton, Tex. (N. D. Nigro, 10 Peterboro,
Detroit 1, Mich.)

25-27. Canadian Inst. of Mining and
Metallurgy, 62nd annual, Toronto, On-
tario, Canada. (Secretary-Treasurer, Room
906, Drummond Bldg., 1117 St. Catherine
St., Montreal, Canada.)

25-27. International Acad. of Pathology,
Memphis, Tenn. (F. K. Mostofi, Armed
Forces Inst. of Pathology, Washington,
D.C)

25-28. American Assoc. of Petroleum
Geologists, Atlantic City, N.J. (H. T. Mor-
ley, Pan American Petroleum Corp., Box
591, Room 1330, Tulsa 2, Okla.)

25-28. Society of Economic Paleontolo-
gists and Mineralogists, Atlantic City, N.J.
(J. Imbrie, Dept. of Geology, Columbia
Univ., New York, N.Y.)

25-30. American Acad. of Neurology,
Miami, Fla. (Mrs. J. C. McKinley, 4307 E.
50 St., Minneapolis, Minn.)

25--30. Industrial Health, conf., Roches-
ter, N.Y. (M. E. Fairbank, Kodak Park,
Rochester 4.)

26-29. Internal Medical Assoc., Roches-
ter, N.Y. (C. D. Bridges, 28 E. Jackson
Blvd., Chicago 4.)

27. Additives and Residues in Human
Foods, symp., Columbia, Mo. (T. D.
Luckey, Dept. of Biochemistry, School of
Medicine, Univ. of Missouri Medical Cen-
ter, Columbia.)

27. International Acad. of Proctology,
annual, Miami Beach, Fla. (A. J. Cantor,
IAP, 147-41 Sanford Ave., Flushing 55,
N.Y.)

27-29. Algae and Metropolitan Wastes,

conf., Cincinnati, Ohio. (A. F. Bartach,
Water Supply and Water Polution Re-
search, Robert A. Taft Sanitary Engineer-
ing Center, Cincinnati.)

27-29. Chemical Reaction Engineering
—Section on Non-Conventional Reactors,
2nd European symp., Amsterdam, Nether-
lands. (P. J. Hoftijzer, Centraal Labora-
torium Staatsmijnen, Geleen (L.), Nether-
lands.)

27-30. American Meteorological Soc.,
general meeting with American Geophys-

ical Union, Washington, D.C. (K. C.
Spengler, AMS, 45 Beacon St., Boston 8,
Mass.)

28-30. American Assoc. of Pathologists
and Bacteriologists, Memphis, Tenn. (R. L.
Holman, Dept. of Pathology, Louisiana
State Univ., School of Medicine, New Or-
leans.)

28-30. American Soc. of Human Genet-
ics, Memphis, Tenn. (W. J. Schull, Dept.
of Human Genetics, Univ. of Michigan,
1133 E. Catherine St., Ann Arbor.)

28-30. Current Concepts in Medicine,
2nd intern. symp., Philadelphia, Pa. (M. J.
Schwartz, Deborah Hospital, 901 Walnut
St., Philadelphia 7.)

28-30. Midwestern Psychological Assoc.,
Columbus, Ohio. (I. E. Farber, Dept. of
Psychology, State Univ. of Iowa, Iowa
City.)

29. Parenteral Drug Assoc., Philadelphia,
Pa. (H. E. Boyden, PDA, 4865 Stenton
Ave., Philadelphia 44.)

29-30. Thermonuclear Processes, conv.,
London, England. (Institution of Electrical
Engineers, Savoy Pl., London, W.C.2.)

30. Idaho Acad. of Science, annual, Po-

new
england
nuclear

NEC-165

L-METHIONINE-METHYL-C"’

$187 .50/500 microcuries

CATALOG ON REQUEST

new sngland

575 ALBANY STREET, BOSTON 18, MASS. Liberty 2-5964
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ing . .
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EXPOSED--

. « « 10 cross-infection!

Hands—most active in distribution of STAPH! Unless
hands are washed after each patient contact, they
are dangerous cross-infection carriers. Every dress-
. every lesion . .
men, blood, sputum, etc. requires hand service.

. every collection of speci-

Eliminate contact! Use the modern pressure-sensitive
TIME Labeling Tape. Break the chain of cross-infec-
tion of STAPH, TB and Hepatitis!

A qualified consultant will teach you the effective
TIME labeling procedure. It's your first step to «
safer hospital. Write today!

Dept. RH
PROFESSIONAL TAPE CO., INC.
355 Burlington Ave. Riverside, lil.
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LATEST ELECTRON MICROSCOPE PERMITS
250,000 TIMES DIRECT MAGNIFICATION!

Hitachi, Ltd. which has been supplying electron microscopes to scientific
institutes and laboratories around the world, has now developed the new

Model HU-11, a unit featuring extremely high resolving power.

This is

considerably less than 8AU, tending to distinguish it as a remarkable item
of equipment by contemporary standards.

Hitachi’s unique chromatic aberration compensating lens system has been
further improved and a new electron gun provides a brighter illumination,
allowing the photography of high order diffraction pattern.

® Accelerating voltage
e Optical system

INMuminating system
Magnification
o Resolving Power (Microscope)

® Photographic Facilities

® Accessories

100, 75 and 50 kV switch-over
3-stage magnetic lens system. 4 turret pro-
jection lenses, interchangeable during op-

eration.

Self-biased gun with double condenser
lenses. Minimum area of illumination of
about 5,°

(Electronic) 400—250,000 X

(Photographic Enlargement) up to 2,000,-
000 X

8 AU

36 successive exposures

exposure size: 8cm x 6 cm

specimen heating and cooling devices. X-ray
microscope unit, holder for diffraction

observation, etc.
L] L]
@ ikochi. \Ltd..
Tnkljcr Joporn.
Cable Address: “HITACHY" TOKYO

AUTOMATIC PIPETTING
APPARATUS

The automatic pipetting apparatus is designed
for the accurate and rapid delivery of small
quantities of fluid into test tubes as required
in serological mass investigations. The whole
process of pipetting has been made automatic
with the introduction of this equipment. This

results not only in faster operation

in increased precision. No reading errors are

possible.

For standard test tubes, racks are available
which hold either 20 or 30 tubes. Filling
stops automatically when all tubes are
full. The average pipetting speed under
normal conditions is 270 tubes per minute.

SEND FOR DESCRIPTIVE CATALOG T32

BRINKMANN

but also

C. A.BRINKMANN & CO.,INC.

115 CUTTER MILL ROAD,
GREAT NECK, N.Y.
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. Wyi_s_ a butterfly?

Why is man?

e In this informal but enormously
informative survey of the world’s
biological communities — forests,
seas, lakes, grasslands, and deserts
— a renowned zoologist gives some
startling answers to the question:
‘What role does man play in na-
ture’s magnificent scheme?

m: KOPrest
AND THE Sea

by Marston Bates

$3.95, at your bookstore.
Random Hous N

RECORD YOUR OBSERVATIONS
with a UNITRON

PHOTOMICROGRAPHY SET!

An inexpensive
accessory that
duplicates the
performances of
costly apparatus.
For every type
of microscopy
and photography.
Easy to operate.
Allows continu-
ous observation
while camera is in
place, during
time exposures. Ad-
justable to fit the
camera of your
choice (35mm., #120,
# 127, motion pic-
ture, etc.). A valu-
able aid for teaching
or learning.

FREE 10-DAY
TRIAL $

Model ACA

even

995

Postpaid

UNITRON

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET = BOSTON 9, MASS.

i Please rush to me, UNITRON's Microscope Cataleg 4A-4 :
| Name I
1 Company.

Strest 1
I ey State 1

h—————--——d
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catello. (A. E. Taylor, Graduate Div.,
Idaho State College, Pocatello.)

30-2. Society for American Archaeology,
Salt Lake City, Utah. (D. A. Baerreis,
Sterling Hall, Univ. of Wisconsin, Madi-
son 6.)

May

1-2. American Soc. for Clinical In-
vestigation, Atlantic City, N.J. (S. J. Far-
ber, New York University College of
Medicine, 550 First Ave., New York 16)

1-5. American Assoc. of Cereal Chem-
ists, Chicago, Ill. (J. W. Pence, Western
Utilization Research and Development
Div., 800 Buchanan St., Albany 10, N.Y.)

1-5. Electrochemical Soc., Chicago,
Ill. (H. B. Linford, ES, 1860 Broadway,
New York 23)

1-5. Society of American Bacteri-
ologists, 60th annual, Philadelphia, Pa.
(D. M. Cleary, Box 354, Upper Darby,
Pa.)

2. American Federation for Clinical
Research, Atlantic City, N.J. (J. E. Bryan,
250 W. 57 St., New York 19)

2-3. Reactions between Complex Nu-
clei, 2nd conf., Gatlinburg, Tenn. (R. S.
Livingston, Oak Ridge Natl. Laboratory,
Oak Ridge, Tenn.)

2—4. Aeronautical Electronics, conf.,
Dayton, Ohio. (L. G. Cumming, IRE, 1 E.
79 St., New York 21)

2-5. Flight Test Symp., natl., San Diego,
Calif. (H. S. Kindler, Instrument Soc. of
America, 313 Sixth Ave., Pittsburgh 22,
Pa.)

2-11. International Cancer Cytology
conf., Mexico, D.F., Mexico. (Office of
Intern. Conferences, Department of State,
Washington 25)

"2-11. Pan American Medical Assoc.,
cong., Mexico City, Mexico. (J. J. Eller,
745 Fifth Ave., New York 22)

3-4. Association of American Physi-
cians, Atlantic City, N.J. (P. B. Beeson,
Yale Univ. School of Medicine, New
Haven 11, Conn.)

3—4. Conference of Veterinarians, an-
nual, Philadelphia, Pa. (W. H. Rhodes,
School of Veterinary Medicine, Univ. of
Pennsylvania, Philadelphia 4)

3-5. Society of Pediatric Research,
Swampscott, Mass. (C. D. West, Children’s
Hospital, Cincinnati 29, Ohio)

3-6. Fuel Element Fabrication, symp.,
Vienna, Austria. (Intern. Atomic Energy
Agency, 11 Kérntner Ring, Vienna)

5-6. American Pediatric Soc., annual,
Swampscott, Mass. (A. C. McGuinness,
2800 Quebec St., NW, Washington 8)

5-8. Wilson Ornithological Soc., Gat-
linburg, Tenn. (A. M. Bagg, Farm St.,
Dover, Mass.)

6-7. Population Assoc. of America,
annual, Washington, D.C. (K. B. Mayer,
Dept. or Sociology and Anthropology,
Brown Univ., Providence 12, R.I.)

6-7. South Dakota Acad. of Science,
45th annual, Brookings. (J. M. Winter,
Dept. of Botany, Univ. of South Dakota,
Vermillion)

6-8. International Cong. of Phlebol-
ogy, 1st, Chambéry, France. (J. Marmasse,
3, rue de la République, Orléans (Loiret),
France)

6-9. American Psychoanalytic Assoc.,
annual, Atlantic City, N.J. (Mrs. H. Fisch-
er, 36 W. 44 St., New York 36)

(See issue of 18 March for comprehensive list)

Letters

Measuring Eye Movements

With reference to the report entitled
“Photoelectric technique for measuring
eye movements,” by William M. Smith
and Peter J. Warter, Jr. [Science 130,
1248 (1959)1, I wish to make the fol-
lowing observations. To record eye
movement is an endeavor with a long
history in neuro-otological research and
clinical investigations. The first such
effort was made as early as 1881 by
Hogyes. In the otolaryngology depart-
ment of the University of Illinois College
of Medicine in Chicago, the photoelec-
tric principle of picking up and record-
ing nystagmus (rhythmic involuntary
eye movements) was first applied in
1950. The idea discussed in the article
mentioned above is almost identical
with the method we have been using for
the last 9 years.

Through clinical experience our
method was gradually and repeatedly
improved. Several reports have been
presented before national and inter-
national societies, and publications in
the United States and foreign coun-
tries have carried descriptions of the
instrument and the technique. Our
present model is an advanced nystag-
mus-recording device. It is applicable
not only in vestibular research (con-
cerned with the sense of equilibrium)
but also in everyday clinical evaluation
of the function of the sense organ of
balance.

NicHoLAs Torok
Department of Otolaryngology,
University of Illinois College
of Medicine, Chicago

The interesting work of Torok and
his colleagues in the field of nystag-
mography (I, 2) unfortunately was un-
known to us until it was called to our
attention by his letter to Science. Our
coverage of the literature obviously was
incomplete.

We do not accept as accurate Torok’s
assertion that the idea discussed in
our report in Science is “almost identi-
cal” with the method he and his as-
sociates have used in their work. There
is a similarity in one specific sense—
namely, both techniques of measure-
ment utilize the fact of differential re-
flectance of the iris and sclera of the
eye. According to the descriptions in
the articles cited (I, 2), a rectangular
pattern of light is cast upon the eye in
such a way that part falls upon the iris
and part falls upon the sclera. As the
eye moves, therefore, the total amount
of light reflected from the eye varies.
This variation in total reflectance is
detected by two photovoltaic cells in
series mounted immediately in front of
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the eye. The signal subsequently is
amplified to drive a pen recorder. In
our technique we do not measure di-
rectly the total light reflected from the
eye but derive a measure of total light
from an optical image of a part of the
eye. We do this by casting an image of
a small part of the eye on a surface
which contains a small slit oriented
" parallel to the horizontal meridian of
the eye (for measuring horizontal eye
movements). As the eye moves hori-
zontally and the light-dark field of this
image formed by the iris and sclera
plays across the slit, the total amount
of light passing through the slit varies

and is detected by the photomultiplier
tube located immediately behind the
slit. Thus, the optical arrangements of
the two systems are, in a sense, the
inverse of each other.

That there are gross and important
differences between the two systems is
evident from the fact that the device
used by Torok and his associates can-
not be used for tracking large-scale
movements of the eye which are cor-
related with stimulus movement. In
our experiments it is essential that the
device used for measuring eye move-
ments should not impair normal visual
observation by the subject during the
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course of measurement. The device de-
scribed in (I) and (2) is placed directly
in front of the  subject’s eye and
seriously limits, if it does not prevent,
visual observation by the subject during
measurement. In fact, the device em-
ployed by Torok and his associates is
designed to preclude the possibility of
normal vision during measurement,
since such vision would interfere with
the phenomenon being measured [“The
subject must not be presented with a
light spot or any image upon which
he can fixate, since fixation and undue
light tend to minimize or suppress
nystagmus” (Z)]. In our technique the
subject has an unobstructed lateral
view of at least 90 degrees of the
visual field. One could use our system
for measuring nystagmus of all types,
of course, but it was not -designed with
this purpose in mind. Finally, it would
appear that the principles of design in
our system make possible much greater
sensitivity anfl precision of measure-
ment, a difference of considerable im-
portance.

We appreciate Torok’s bringing to
our attention the work being done by
him and his associates in the clinical
study of nystagmus.

: WiLLiAM M. SMITH
Department of Psychology, Dartmouth
College, Hanover, New Hampshire
PETER J. WARTER, JR.
Department of Electrical Engineering,
Princeton University,
Princeton, New Jersey
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Teaching and Research

The editorial entitled “Small colleges
and small minds” [Science 131, 71 (8
Jan. 1960)] emphasized clearly and con-
cisely a serious weakness among a ma-
jority of our fine small colleges which
demands correction in the immediate
future. The issue is of such great sig-
nificance that it needs to be called to
the attention of every president of a
small college and to that of the heads
of his science departments.

That the larger colleges and univer-
sities do not have a monopoly on stu-

- dents with ability, curiosity, and desire

is often overlooked. Nor can these larger
institutions be relied upon to supply all
the academicians to meet our expanding
needs. OQur small colleges must do more
than they have to meet this challenge.
If they so far fail to provide inspiration,
challenges, and opportunities that their
students do not know the thrill and satis-
faction to be gained from original. in-
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vestigative efforts, the nation will lose
many potential scientists to careers
which offer greater material gain but
less benefit to society.

I am not suggesting that all science
instructors in small colleges who have
never done any significant research
should immediately seek to become in-
vestigators. I do urge, however, that new
appointments to science faculties be
based upon a candidate’s enthusiasm
and ability for both teaching and re-
search. Again, promotions should be
based on contributions of the candidate
in both areas of endeavor.

The nation can ill afford to have its
college students, especially those in-
terested in the sciences, exposed to the
teachings of a department that is sterile
in research. To cite one example of a
critical situation, the basic medical
science departments of most of the na-
tion’s 85 medical schools are desperately
seeking qualified and dedicated can-
didates for their excellent doctoral pro-
grams. Many more such candidates
would be available now if the seeds of
research interest had been effectively
sown by the science faculties in our
small colleges.
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The inertia and resistance to research
seen in some small colleges seems to
emanate from those who fear the com-
petition for promotion and prestige
which might arise if active research pro-
grams were encouraged. Might not this
type of healthy competition, if it should
arise, prove stimulating to faculty ac-
tivity in general?

HaroLD C. WIGGERS
Albany Medical College of Union
University, Albany, New York

The editorial of 8 January stirred me
to write this note.

I believe Science could do a greater
service if it took up its cudgel on be-
half of those who find it well-nigh im-
possible to do good research and good
teaching at the same time. I give a ref-
erence here: St. Matthew 6: 24.

As an AAAS fellow, I like to believe 1
have some research ability. I have never
been able to be fair to both teaching and
research at the same time. I will go far-
ther and say I can count on my fingers
those who have been, to my knowledge.
I have seen teaching slighted for re-
search ad nauseam.

Teaching should be more than a
“meal ticket for researchers.” Let us
give up pollyanna hogwash and be
honest.

F. J. ALLEN
Department of Chemistry, Purdue
University, Lafayette, Indiana

Meteorology as a Field of Study

To the excellent points already made
by John Day in his case for meteorology
as a study with broad cultural benefits
for college students [Science 130, 1600
(1959)] we might add the factor of
continuous international cooperation.

Because of the need for international
exchange of weather observations and
other information on an hour-to-hour
basis in the years since the first inter-
national meteorological meeting, held
in 1853 at Brussels under Maury’s lead-
ership, meteorologists have developed
a high level of international coopera-
tion. This has borne fruit in the estab-
lishment of ties of understanding and
mutual respect among these workers in
atmospheric science. Students who must
study the atmosphere by analyzing
observational reports from many dis-
tant places gain broadened horizons and
an interest in affairs far beyond the
college campus.

Thus, an additional factor commends
atmospheric science not only as a field
of major study but also as a field of
minor study for all students, including
liberal arts majors.

FrRep W. DECKER
Science Research Institute,
Oregon State College, Corvallis
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