cm?/sec. This is to be compared with
the film-flow diffusivities of 10-5 cm?/
sec measured for air-dry soil and 10-*
cm?/sec for soils with water contents in
the wilting range. At higher water con-
tents, the film-flow diffusivity is much
greater, and is of the order of 10-2
cm?/sec at the upper limit of the field
moisture range. Thus, in the wilting
range, film flow probably accounts for
at least 90 percent of the water move-
ment and, at higher water contents,
vapor movement should be entirely neg-
ligible.

The experimental data of Gurr, Mar-
shall, and Hutton (4) indicate that a
temperature gradient which in their ex-
periments averaged 1.5°C/cm is re-
quired to produce a sufficient vapor pres-
sure gradient for the water flux density
by vapor diffusion to be equal numeri-
cally to the liquid flux density in the
opposite direction produced by a mod-
erate soil-water content gradient. These
experiments with a loam soil included
water contents extending well into the
wilting range. The vapor-gap hypothesis,
therefore, would appear to require the
existence of a large radial temperature
gradient at the root if liquid flux is to
be negligible in comparison to vapor
flux. The maintenance of such a tem-
perature gradient would require, at the
root, a refrigerating system of substan-
tial capacity.

L. BERNSTEIN
W. R. GArRDNER
L. A. RicHARDS
Salinity Laboratory,
U.S. Agricultural Research Service,
Riverside, California
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It is certainly true, as the distinguished
group of Riverside investigators have
pointed out, that the addition of salts to
liquid nutrient solutions depresses plant
growth in such solutions. The greater
the ability of the test plant to accumu-
late the salt in question, the less is
this growth-depressing effect. Thus the
growth of halophytes, which readily ac-
cumulate sodium ions, is less depressed
by NaCl than is the growth of crop
plants which do not readily accumulate
sodium ions. I grant at once, therefore,
that particular ions can be found which
exert osmotic effects upon plant growth,
either in nutrient solution or in soil at
high levels of soil moisture.

The remaining question is, then, does
high soil moisture tension reduce ion up-
take by the plant root? The conclusion
of Philip (I) that development of a
vapor gap around the root, under con-
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ditions of high transpiration and low soil
moisture, should depress salt uptake by
the root finds experimental support in
the work of Danielson and Russel (2).
These workers have shown that moisture
stress generated in solution by the pres-
ence of a nonabsorbable solute (manni-
tol) has less effect on ion absorption
than an equal moisture stress generated
in soil by soil moisture tension. The re-
sults indicate that moderate-to-high soil
moisture tensions interfere physically
with the movement of ions from soil to
root. Perhaps the physical barrier to ion

movement from soil to root generated
by removal of water from the soil by the
root should be given a less picturesque
name than “vapor gap.” Nonetheless it
acts like one.

JaMEs BoNNER
California Institute of Technology,
Pasadena, California
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Note: Air pressure regulating device for sol-
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Now, an FExplosion-Proof Hi-Speed
Chromatograph! It can do everything
the standard model can do, and, in ad-
dition, you can operate it in any sol-
vent atmosphere no matter how haz-
ardous!

Like the standard model, this new
unit completes separations in minutes
instead of hours or even days. Multiple
samples can be run simultaneously. Both
one - dimensional and two - dimensional
work can be performed. Operation is
simple. And, you save valuable space.
It handles paper up to 32 em. in diam-
eter, speeds are adjustable from 200 to
1700 rpm., and the solvent flow rate is
0.8 ml. per minute at 1.5 psi air pressure
(1.5 ml. at 3.0). Write for details.
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High intensity, low “clean-
up” rate and minimum
spectral line width are
among the benefits of using
the Raytheon KV series,
100-watt microwave power
generators to excite elec-
trodeless discharge lamps.
These fully-engineered,
2,450 Mc sources provide
stable power output; 8%
ripple on standard models
can be reduced to less than
1%, if desirable. For com-
plete information, please
use coupon below.

Excellence

Raytheon Manufacturing Company
Industrial Apparatus Division
Power Generator Dept. F6
Waltham 54, Massachusetts

Please send the following Power
Generator material:

O Complete specification sheet
| ?ibliugraphy, spectroscopy litera-
ure

{1 Reprints, selected spectroscopy
articles

Name

Address

City

1754
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New Products

® oscILLoscopPE is designed primarily for
high-voltage surge testing. The vertical-
deflection factor is approximately 50
v/cm at an accelerating potential of 24
kv. The vertical-input system will with-
stand crest voltages of 3 kv of the stand-
ard 1.5- to 40-usec surge-testing voltage.
Eleven calibrated sweep rates range
from 20 mpsec/cm to 50 psec/cm.
Sweep can be triggered internally or
externally. Time markers are available.
(Tektronix, Inc., Dept. 876)

® MOISTURE MONITORS are designed to
measure trace quantities of moisture in
gases at high pressures. They will oper-
ate in air, hydrogen, nitrogen, oxygen.
natural gas, hydrocarbon vapors, and
helium. Pressure ratings up to 10.000
1b/in.2 are available. Range is 1 to 1000
parts per million. Each monitor is
equipped with a built-in pressure regu-
lator, high- and low-pressure sample bv-
pass, and a plug-in eléctrolytic cell. The
instruments respond 63 percent within
90 sec to a step change in moisture con-
tent. Operation is on 105-to-125 v a-c
or on self-contained battery pack. (Con-
solidated Electrodynamics Inc., Dept.
877)

B MAGNETICALLY ACTUATED SWITCH is
hermetically sealed in glass filled with
hydrogen. Actuation can be effected by
a 0.1 oz moving Alnico magnet. Con-
tacts are rated at 125 v, 0.1 amp a-c in
a model 114 in. long and % in. in diam-
eter. Larger sizes are available. Oper-
ating speed is up to 60 contacts per
second. Operating temperature range is
-85° to +350°F. (Hamlin, Inc., Dept.
878)

® DISPLACEMENT TRANSDUCER is a dif-
ferential-transformer type in which the
displacement of an armature modifies
the flux paths in an E core. The a-c volt-
age output is demodulated to produce a
phase-sensitive d-c output. Output is up
to +3ma into a 2 kohm linear load with
armature displacement of +0.03 in. The
armature weighs 6 g; the remainder of
the unit 30 g. Operating temperature
range is —65° to +180°F. (Pneuma-
Serve Ltd., Dept. 880)

BLOWERS AND CONTROL PANELS de-
signed for installation in 19-in. elec-
tronic racks are available in two mod-
els. One, a double-outlet unit, provides
high-speed delivery of 800 ft3/min and
low-speed delivery of 600 ft3/min. The
second, a single-outlet unit, provides
1200 ft3/min. Filters are permanent;
grilles are made of stainless steel. The
motors meet MIL-E-4158 A specifica-
tions. (McLean Engineering Labora-
tories, Dept. 885)
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It’s time to draw a line.
Straighten out your cleaning
problems with

HAEMO-SOL

There’s nothing like Haemo-Sol’s
unique cleansing power and positive
rinsing . . . it's completely safe! No
etching! No corroding of metal parts!
Immediate Haemo-Sol bath for
valuable volumetric and optical
equipment prevents soil etching!

Haemo-Sol guarantees clean laboratory
glassware and apparatus—

® removes the full range of lab-
oratory soils

@ effectively digests protenoid ma-
terials . . . other types of poly-
meric materials

@ assures free draining pipets.. .
burets

® gives sparkling clear surfaces
for gquartz and glass absorption
cells

® provides chemically clean reae-
tion and titration flasks

@ leaves the clean surfaces that are
a must for the smooth operation
of fractionating columns and
other pieces of laboratory
equipment.

And, just as important as its unique
cleaning power, is Haemo-Sol's high
solubility and powerful solubilizing
action. Haemo-Sol washed glassware
rinses completely clean . . . nothing
remains behind but a chemically clean,
free drain-
ing glass
surface.

Write
TODAY for
Sample and
Literature.

Distributed by

MEINECKE & CO.,INC.

225 Varick Street ;-" g
New York 14 'S
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B peciMAL scALER designed for general
radiation counting features seven dec-
ades of decimal count storage. The sen-
sitivity of the input amplifier is 25 mv.
Resolution is said to be better than 1
usec. Discriminator and line-frequency
test circuits are provided. Start and
stop of the count may be controlled by
present timer. (Eldorado Electronics,
Dept. 886)

S THERMOMETERS for measurement of
temperature to —-57°C are mercury-
thallium filled glass types. The mer-
cury-thallium amalgam is said to leave
the bore clean. Seven models are avail-
able in ranges from -57° to +100°C
and lengths from 9 to 1834 in. (H. B.
Instrument Co., Dept. 887)

®opTICAL READING HEADS for perforated
tape readers arc available for up to
cight-bit codes. Signal-to-noise ratio is
at least 8 to 1 with the paper presently
being used for punched paper tape. The
unit is designed to minimize the cffects
of changes in ambient tempcrature on
the output signal and also to minimize
the effect of aging of the photodiodes.
Reading heads can be built for incorpo-
ration into customer-designed equip-

ment. (PAR Products Corp., Dept. 890)

® SUBCARRIER OSCILLATORS are voltage-
controlled FM oscillators designed for
ground-station telephone, radio, or mi-
crowave data-transmitting use. Oscilla-
tors plug into a transmitter multiplexer
with conventional nine-pin connectors.
Two miniature tubes are used, mounted
externally to dissipate heat. Input is
+2.5 v into 500 kohm. Output is 3 v at
5 kohm from a low-pass output filter.
Linearity is +0.75 percent of bandwidth,
and harmonic distortion does not exceed
0.5 percent. (Geotechnical Corp., Dept.
891)

® FREQUENCY DIVIDER AND CLOCK ac-
cepts a stable 100 kcy/sec input and
provides an essentially jitter-free tick
output for comparison with a standard
time signal in a time comparator. The
instrument has a 3V, in. clock face, in-
cluding minute and second hands. The
minute hand is adjustable in 1-min
steps. The second hand is continuously
adjustable and has a differential track-
ing link to the minute hand. (Hewlett-
Packard Co., Dept. 892)

® SURFACE TEMPERATURE PROBE features
a sensor of platinum wire having 500-
ohm resistance at 0°C and 1/16-in. In-
conel-sheathed lead that can be bent to
the desired shape. Temperature limit is
760°C in a standard model; a limit of
1100°C can be provided. (Rosemount
Engineering Co., Dept. 893)

JosHUA STERN
National Bureau of Standards,
Washington, D.C.
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Your dream for a new laboratory, or for modernizing present facilities, may
be closer to realization than you think. Just when, may depend on the answers
to perplexing questions involving expenddure design, planning and engineer-

ing assistance.

And ‘Metalab has the answers! Years of highly specialized experience in de-
sign, engineering and manufacturing of the finest laboratory eqmpment and
furniture are available to you without obligation.

Metalab offers complete services ... and a complete line of equipment and
furniture in wood or steel for every reuwement of industrial and educational
laboratories. —

In the earlier stages of laboratory planning, you will find Metalab literature
and Metalab catalogs most helpful. Later, our advisory, planning and engi-
neering services will prove invaluable in helping to finalize every aspect of
your laboratory.

Write today for literature and catalogs covering your field of interest: Educa-
tional, Industrial, Wood or Steel.

Representatives throughout the nation. Please consult your local telephone
directory.

METALAB

AsORATORY
taum

METALAB Eoirnt Company

DIVISION OF NORBUTE CORPORATION

289 Duffy Avenue Hicksville, L.1., New York
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$705

buys you an
accurate,
lubrication-free

KONTES
BURETTE

with Teflon,
Stopcock Plug

Reduced

prices mean

you can get a Kontes
Burette with Teflon
h'lulu'nf'l\ Plug for as
little as $7.05. Dollar
value discounts save you
even more money. For
example, an order to-
taling at least 850 will
receive a discount of
10% or more. Yet, these
easy -to-read Burettes are
carefully made and ae-
curate. Plugs will not
leak; stopcock barrels
are ground and highly
polished. Accurately-
ground Teflon Plugs are
chemically inert to vir-
lu:l“_\ all LII)HI’.I[H[_\' re-
agents, and need no
lubrication.

K-35178

LABORATORY GRADE

BURETTE (shown at left),

has Teflon Stopcock

Plug

Capacity, Subdivisions, Each
ml. ml.

10 1/20 5
25 1/10 5
50 1/10 25
100 1/5 9.55

®Reg. T.M. E. I. du Pont de
Nemours & Co., Ine.

ORDER NOW!

KONTES
GLASS
COMPANY

{ First Choice For Quality Technical Glassware

Vineland, New Jersey

Midwest Distributor:

Research Apparatus, Inc., Wauconda, il

—PERNONNEL PLACEMENT—

CLASSIFIED: Positions Wanted, 25¢ per
word, minimum charge Use of
Box Number counts as 10 additional
words. Payment in advance is required.
Positions Open, $33 per inch or frac-
tion thereof. No charge for box
number.

COPY for classified ads must reach
SCIENCE 2 weeks before date of issue
(Friday of every week).

DISPLAY: Rates listed below—no charge
for Box number. Monthly invoices will
be sent on a charge account basis —
provided that satisfactory credit is
established.

Single insertion

4 times in 1 year
7 times in 1 year
13 times in 1 year
26 times in 1 year 26.00 per inch
52 times in 1 year 25.00 per inch

For PROOFS on display ads, copy must
reach SCIENCE 4 weeks before date
of issue (Friday of every week).

Replies to blind ads should be addressed
as follows:

Box (give number)

Science

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

$33.00 per inch
30.00 per inch
28.00 per inch
27.00 per inch

[l Posrrions wANTED ||

Biochemist, Ph.D.; protein purification, iso-
topes, enzymology, drug metabolism; publica-
tions, honors. Wants research and limited
teaching, intermediary metabolism, neurobio-
chemistry. Box 150, SCIENCE. 6/26

Microbiologist. Ph.D., 35, teaching and research
in university medical school and government re-
search laboratory. Now holding responsible ad-
ministrative position in government; microbial
physiology, biochemistry, and bacteriology. Pub-
lications. Desires administrative and research
position. Box 156, SCIENCE. X

Research and Development Chemist. Ph.D.,
M.I.T. Over 20 years’ diversified experience.
Patents, publications. Desires supervisory posi-
tion, preferably in the Northeast. Box 157,
SCIENCE. 7/3

Virologist-Tissue Culture, Ph.D. Excellent ex-
perience. Publications. West of Mississippi.
Box 151, SCIENCE. 6/2

[l Postrions opeN Al

(a) Bacteriologist. M.S. to head department;
all new laboratory occupied January; 650-bed
general hospital; important midwestern uni-
versity city. (b) Biochemist. Ph.D. preferred;
to head department, 4-year old 200-bed general
hospital; California coastal city. (c) Bacteriolo-
gist. M.S., Ph.D., to head department; experi-
enced clinical bacteriology; 550-bed voluntary
hospital; southern university city. (d) Biochem-
ist. M.S., Ph.D., experienced in clinical chem-
istry, to head active section, supervise eight
technicians ; research opportunity; 400-bed uni-
versity-affiliated hospital; to $10,000; Midwest.
Woodward Medical Bureau, Ann Woodward,
Director, 185 North Wabash Avenue, Chicagg(.

(a) Clinical Investigator, and also, Medical

riter; former will travel 1/3 to 1/2 of his
time, arranging traveling to his own conven-
ience; medical writer should have excellent
writing skills; medical and Ph.D. degrees for
both positions; $12,000-$15,000; East. (b) Mi-
crobiologist and Virologist, D. degrees de-
sirable; experience principally in tissue culture
and serology; research laboratories, large city in
the East; four medical schools. (c) Biochemist,
Ph.D., well-qualified in enzymology and ultra-
microtechnique; will conduct research and serve
as head of clinical tissue department, new build-
ing, important unit of large medical center af-
filiated with school of medicine; large city,
Midwest. (d) Two Technologists with broad
educational backgrounds, preferably B.S. or
M.S.; thoroughly familiar with all phases of
modern laboratory techniques, including para-
sitology, bacteriology; 300-bed general hospital,
JCAH approved; foreign operations, major in-
dustrial company. S6-4 Medical Bureau, Bur-
neice Larson, Director, 900 North Michigan
Avenue, Chicago. X

Geologist. Ph.D. September 1959. Subjects:
physical geology, historical geology, geomor-
phology, meteorology, and astronomy. Apply to:
F. Reese Nevin, State University Teachers
College, Plattsburgh, New York. 7/3; 7/10

[iiiliiHy PostTIONS OPEN i

Biochemist. Ph.D., for basic research in mental
disease. Salary, $7000-$8000, plus annual incre-
ments. Queens, New York area. Box 158,
SCIENCE. X

MANUFACTURERS REPRESENTATIVE

for complete line of Laboratory Furniture:—
for Industry, Research Institutions, Hospitals
and Schools, in these protected territories:

@ Albany, N.Y. area o Colorado

® Michigan ® Oklahoma

o Lovisiana ® Minnesota
Commission basis. Give full particulars and
territory. Box 155

Physical-Biochemist.  Prospective or recent
Ph.D. as collaborator in studies of protein de-
naturation at Massachusetts Institute of Tech-
nology. Excellent salary; appointment renewable
for several years; must be available by Septem-
ber. Box 2176, Potomac Station, Alexandria,
Virginia. 7/3; 7/10

Physician, not over 35, male, single or married.
Experience not necessary. Salary open. M.D.
licensed in Illinois (will accept M.D. who is
eligible to receive license in Illinois). Applicant
must have interest in blood bank work, includ-
ing whole blood, plasma and serums, and clinical
laboratory methods. Opportunities for research.
Eventually can become associate director to
present medical director. Box 135, SCIENCE.

6/12, 19, 26

RESEARCH DIRECTOR, Ph.D.

Unusual opportunity for capable,
energetic and ambitious person to
have full responsibility for laboratory
in growing, medium-size, Chicago-
area, pioneer manufacturer of in-
gredients used in pharmaceuticals,
foods and feeds. Laboratory func-
tions include research, development,
“trouble shooting,” and quality con-
trol. Industrial experience required
in allied field. Excellent growth bene-
fits.

Box 153, SCIENCE

SCIENCE TEACHERS, LIBRARIANS, AD-
MINISTRATORS urgently needed for posi-
tions in many states and foreign lands. Monthly
non-fee placement journal since 1952 gives com-
plete job data, salaries. Members’ qualifications
and vacancies listed free. 1 issue, $1.00. Yearly
(12 issues) membership, $5.00. CRUSADE,
SCI., Box 9, Station G, Brooklyn 22, N.Y. ew

SCIENTIFIC ADVERTISING

Salesman for leading scientific publication.
Prefer man under 30 with some laboratory
instrument experience and chemical train-
ing. Must have college degree and pleasant
appearance. Sales experience helpful but
not essential. After 2-month training period
in New York City, man will assume re-
sponsibility for entire midwestern sales.
Headquarters in Chicago with 1/3 of time
traveling. Applicants must have imagina-
tion, ability to make friends easily, and be
able to write effective sales letters. This is
an excelient opportunity to become asso-
ciated with a rapidly growing publication.
Salary commensurate with experience plus
commission. If interested write to

Box 152, SCIENCE

Textbook Representative. Unusual position with
company which has earned an exceptional repu-
tation for stability, competence and leadership in
the field of medical publishing. The responsibili-
ties of this position include promotional sales
and field editorial work. This man would call on
teachers in medical and allied schools and col-
leges in the area of Kansas, Nebraska, Missouri,
and Iowa to promote our books for classroom
use. We require a college graduate, 25 years old
or older. This is a full-time, salaried position
with company car provided, all traveling expenses
paid, liberal vacation, and other fringe benefits.
Reply with résumé, including present and past
salaries earned, to Box 147, SCIENCE. 6/26
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m FE@MDRADAR .. detection system of the future

Today, INFRARED nears the thresh-
old of a revolutionary break-through
... IR systems will soon be able to re-
late distance to target . .. information
which, up to present, only radar has
been able to provide. “INFRA-
RADAR” will combine the main ad-
vantages of radar with inherent IR
advantages . . . simplicity, economy,
long range accuracy and discrimina-
tion, and proof against jamming.

“INFRA-RADAR?” is only one of the
many fascinating IR areas being inves-
tigated today by Servo Corporation en-
gineers and scientists. Current IR proj-
ects include:

m High speed, long range, high altitude
reconnaissance systems

m Servotherm IR heat control systems
for remote temperature measurement
and control in continuous process in-
dustries

®m IR domes of arsenic trisulphide for
testing the effects of moisture and
photo rays encountered at high alti-
tudes

Applying many of its basic IR develop-

ments to planning ahead, Servo Corpo-
ration scientists and engineers are de-
veloping new IR potentials:

m Equipment for measuring tempera-
tures in radioactive regions of com-
mercial atomic reactors

m Collecting systems that could pick up
a maximum amount of available IR
energy instead of just a part

m Solving the precise balance required
between the optical and detection
portions of an IR system to facilitate
large scale production

m IR detectors to 100 microns with mi-
cro-speed response time

For the scientist or engineer who wishes
to share these challenging possibilities

and the rewards . . . Servo Corporation

offers a research and engineering expe-
rience in Infrared that cannot be dupli-
cated. In addition, all of the advantages
of the smaller company . . . recognition,
opportunity for individual growth as
well as the stability, variety and ultra-
modern 130,000 sq. ft. engineering and
research facilities (now being com-
pleted) of a large company

Find Your Future In Infrared Now. ..
at Servo Corporation of America.

STAFF SCIENTIST—requires suc-
cessful direct research experience and
performance in advanced IR weapon
systems analysis and design. Advanced
Physics or Electrical Engineering De-
gree.

LABORATORY MANAGER — R & D
in electronic chemistry and component:
materials. Significant accomplishment
should be apparent in R & D or solid
state devices preferably for the im-
provement of IR detectors and trans-
mitting materials. Advanced degree in
Physics or Chemistry.

DESIGN AND DEVELOPMENT
ENGINEERS — for electronic systems in.
the area of IR navigation and control
systems, utilizing computer, video and
transistorization techniques.

Inquiries are invited from interested
professionals. Contact Mr. H. Marriner
at Fieldstone 3-4100; or forward a
description of your experience back-
ground to: Dept. S626. All correspon-
dence treated in strictest confidence.

SERVO CORPORATION OF AMERICA

20-20 JERICHO TURNPIKE, NEW HYDE PARK, L. I, N. Y.



For twelve years we have been supplying the im-
portant laboratories of the world with fine, inte-
grated nuclear counting systems.

We invite you to request our General Catalog R if
you are considering a new radioisotope laboratory
or enlarging your present facilities.

&/

~ nwuclear - chicago
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® 237 WEST ERIE STREET » CHICAGO 10, ILLINOIS




