The Latest

ANNUAL REVIEWS

PSYCHOLOGY PLANT PHYSIOLOGY
Vol. 9 (Jan. 58) Vol. 9 (June 58)
ENTOMOLOGY BIOCHEMISTRY

Vol. 3 (Feb. 58) Vol. 27 (July 58)
PHYSIOLOGY PHYSICAL CHEMISTRY
Vol. 20 (Mar. 58) Vol. 8 (Sept. 57)
MEDICINE MICROBIOLOGY

Vol. 9 (May 58) Vol. 11 (Oct. 57)

NUCLEAR SCIENCE
Vol. 7 (Dec. 57)

Most Back Volumes also available

$7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere)

ANNUAL REVIEWS, INC.

Grant Avenue, Palo Alto, California

PHOTOVOLT Line-Operated
Multiplier FLUORESCENCE METER
Mod. 540

-
High-sensitivity for measurement of low concentrations
(full-scale setting for 0.001 microgram quinine sulphate)
Micro-fluorimetry with liquid volumes as low as 1 ml
Low blank readings, strict linearity of instrument response
e Universally applicable due to great variety of available fil-

ters, sample holders, adapters and other accessories
o Interference filters for high specificity of results and for

determining specrral distribution of the fluorescent light
e High-sensitivity nephelometry for low degrees of turbidities
o Fluorescence evaluation of powders, pastes, slurries, and
solids, also for spot-tests on filter paper without elution

Write for Bulletin #392 to

PHOTOVOLT CORP.

95 Madison Ave. New York 16, N. Y.

No. 1405-B

With Belt Guard
PAT. NO. 2,337,849

W. M. WELCH SCIENTIFIC COMPANY

DIVISION OF W. M. WELCH MANUFACTURING COMPANY
— ESTABLISHED 1880 ——
1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U.S.A.
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Welch High YVacuum
| TWO-STAGE DUO-SEAL PUMP

Produces The Highest Vacuum Obtainable
With Any Mechanical Pump

OUTSTANDING PERFORMANCE

e QUIET OPERATION ¢ LONG LIFE
Choice of Two Speeds
Revolutions per minute 300 525
Vacuum, microns 0.05 0.1
(0.000 05 mm) (0.0001 mm)
Capacity, liters/min. 33.4 58
Motor Horsepower 1/3 1/2

300-RPM PUMPS—0.05 micron

1405H. DUO-SEAL VACUUM PUMP, Motor Driven.
For 115 Volts, 60 C\c]m A.C.

1405]. DUO-SEAL VACUUM PUMP, Motor Driven.

Each $230.00

For 230 Volts, 60 Cycles, A.C. Each $232.00
1405F. DUO-SEAL VACUUM PUMP, Motor Driven.
For 115 Volts, D.C. Each $295.00
525-RPM PUMPS—0.1 micron
1405B. DUO-SEAL VACUUM PUMP, Motor Driven.
For 115 Volts, 60 Cycles, A.C. Each, $255.00

1405C. DUO- ‘il:.AL VACUUM PUMP, Motor Driven.
For 230 Volts, 60 (\cles A.C.

1405D. DUO-SEAL VACUUM PUMP, Motor Driven.
For 115 Volts, D.C. Each, $356.50

For attached Belt Guard add $17.50 to above prices.

Each, $255.00

1405. DUO-SEAL VACUUM PUMP, Unmounted.
With pulley, but without motor, belt, or base.
Each, $180.00
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Equipment

The information reported here is obtained
from manufacturers and from other sources con-
sidered to be reliable. Science does not assume
responsibility for the accuracy of the informa-
tion. A coupon for use in making inquiries con-
concerning the items listed appears on page 266.

¥ RECORDER provides 44 or 68 channels
of on-off information in two models.
Marking is made on electrically sensi-
tive paper. Five chart speeds from 2 to
32 in./hr are available. Actuation is ac-
complished by contact closure for each
channel. (Lindly & Co., Dept. 214)

® INFRARED CELL of effective path length
up to 1600 m permits determination of
air pollutants at concentrations less than
1 part per million. Ozone, carbon mon-
oxide, or oxides of nitrogen or sulfide
may be determined. Two cells are ar-
ranged to be used simultaneously, one in
the sample beam and one in the refer-
ence beam of the manufacturer’s model
21 spectrophotometer. (Perkin-Elmer
Corp., Dept. 201)

¥ ANNUNCIATOR for monitoring automatic
systems uses static magnetic controls in-
stead of relays. The magnetic elements

ackard

TRI-CARB"

LIQUID SCINTILLATION
SPECTROMETER

Completely Automatic . . . Simply Load
100 Samples and Read the Printed Data

Count tritium, carbon-14, and other beta-emitting isotopes using less staff time
than any other method. Model 314X provides all the advantages of TRI-CARB
Liquid Scintillation Counting...sensitivity, versatility, simplicity of operation and
ease of sample preparation...and does it automatically.

The Automatic TRI-CARB Spectrometer operates on the basis of both preset
time and preset count. Counting is stopped by whichever is reached first. Sample

number, time interval and two scaler readings are all printed out as
an accurate and permanent record on paper tape.

For full information on the TRI-CARB Liquid Scintillation
Method and detailed specifications on TRI-CARB Spectrometers.

request latest bulletin.

*Trademark

DEPT. A -
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packa.rd Instrument Company, Inc.

P.O. BOX 428 -

LA GRANGE, ILLINOIS

are capable of the logic functions: and,
not, or, and memory. A circuit can be
included which will return the system to
its previous state when power has been
restored after a power failure. (Panellit,
Inc., Dept. 197)

¥ AUXILIARY RECORDER may be used with
the manufacturer’s infrared spectropho-
tometers to provide versatility in record-
ing. Signals are picked up from the
spectrophotometer by means of a poten-
tiometer mounted on the instrument’s
pen-drive shaft. Three modes of opera-
tion permit recording of 100-percent
transmittance, or any 10-percent trans-
mittance or any 20-percent transmittance
at full scale. A fourth mode permits 100-
percent transmittance to be compressed
for recording on punched cards. The re-
corder operates simultaneously with the
built-in recorder of the instrument.
(Baird-Atomic Inc., Dept. 202)

¥ MICROWAVE AMPLIFIER for 2 to 4 kMcy/
sec operation provides 1-w peak pulse
power output at 30-db gain or 100 mw
continuous-wave with 20-db gain. Con-
nection is available for pulse modulation
or automatic-gain-control applications.
Gain may be controlled over a 30-db
range. (Alfred Electronics, Dept. 187)

® pYROMETER is a dual-range instrument
for measurement of surface temperature.
A low range, 0° to 500°F, and a high
range, 0° to 1500°F, may be selected by
a switch. Compensators are corrected
automatically for changes in ambient
temperature. Accuracy is * 1.5 percent.
(Pyrometer Instrument Co., Inc., Dept.
205)

¥ VOLTMETER combines a laboratory-
standard meter with a feedback multi-
stage high-gain amplifier to provide ac-
curacy of *14 percent r.ms. voltage
measurement with 10-megohm input im-
pedance. Voltage range is 0.002 to 500
r.m.s. Frequency response is constant
from 50 to 2000 cy/sec. (Trio Labora-
tories, Inc., Dept. 207)

® PULSE-CODE GENERATOR provides high-
speed pulse programs at high impedance
and high power output for study of
memory components and digital logic.
Ten-bit codes are provided at clock rates
to 1 Mcy/sec with controllable repeat at
selected intervals. Output is variable
from 50 ma to 5 amp peak current.
(Electro-Pulse, Inc., Dept. 208)

® TORQUE TESTER measures torque in inch
pounds and deflection in degrees for all
types of torsion springs. A set of arbors
and adapters permits a wide variety of
sizes to be measured. Springs of wire size
up to Y3 in. diameter with torques from
% in. oz to 48 in. Ib can be checked.
(Garlson Co., Dept. 209)
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¥ LOW-TEMPERATURE PROBES designed for
measurement of temperature gradients in
liquid oxygen provide output 0 to 5 v for
a temperature span of 20°F in the liquid-
oxygen range. Probes are also available
for use with liquid argon, liquid nitrogen,
or other liquids in the range from — 240°
to —320°F. Semiconductor sensing ele-
ments are used. Nominal resistance is 12
kohm, maximum current rating 3.0 ma,
and calibration accuracy 0.1°F. (Arnoux
Corporation, Dept. 188)

¥ STROBOSCOPIC DEVICE may be used with
a motion-picture camera to take slow-
motion pictures of vibration tests with
film running at normal speeds. The de-
vice combines a stroboscopic illuminator
with a pulse-type camera synchronizer
so that one exposure is made per frame.
For viewing, the film is projected at nor-
mal speeds to display the same slow-
motion effect as is provided by visual
stroboscopic  observation. (Chadwick-
Helmuth Co., Dept. 212)

¥ COULOMETRIC ANALYZER is a titration
equipment in which a measured quan-
tity of electricity is used to reach the
end point of an analytical reaction. Re-
sults are read in digital form as micro-
equivalents of the sample. Current is
held constant within +0.05 percent for
line-voltage variation between 107 and
127 v a-c. (Leeds and Northrup Co.,
Dept. 213)

® AMMETER, for ranges to 100 amp (d-c),
provides accuracy of 0.2 percent. Ranges
are selected by means of tapered plugs
and holes. The instrument movement
features diamond pivots and shock-
mounted jewels. Scale is hand drawn 6.3
in. long and is mirrored to avoid paral-
lax. Period is 1 sec. (Sensitive Research
Instrument Corp., Dept. 216)

¥ L1QUID DISPENSER delivers with repro-
ducibility of +0.15 percent with a glass
system or 1.0 percent with a rubber sys-
tem. The device may be set to operate
in a continuous repetitive mode, 36 per
minute, or for single deliveries. Volume
to be delivered is adjustable to 12-ml
capacity. (Fisher Scientific Co., Dept.
203)

¥ FLOW VISUALIZATION APPARATUS uses
petroleur fuel to generate smoke that is
ejected from a manifold in equally
spaced jets to produce a laminar pat-
tern of alternate smoke and clean-air
streams between two heavy glass plates.
Models representing sections of struc-
tures to be studied are placed between
the glass plates. The air streams can be
adjusted in speed through a wide range.
(Design Engineers, Dept. 204)

JosruA STERN
National Bureau of Standards

1 AUGUST 1958

SR TR I S S e ol

Displaying induction motor performance graphically with the Donner Model 3000

The simultaneous equations describing the mesh currents in the indz{ction motor equiva-
lent circuit are used to create the computer programming schematic shown on the left
hand side of the blackboard. The Donner Model 3000 Analog Computer solves the
equations with an arbitrary choice of parameters and displays the solution on the oscillo-
scope or recorder. Shown on the recorder are traces representing torque, slip, and effi-
ciency as a function of the power developed in a squirrel cage induction motor. Effects
of parameter variations on motor performance are readily investigated and graphically
displayed. The computer is also appropriate for study of transient recovery and poly-
phase motor or transformer fundamentals.

“Teaching Assistant”

ELECTRICAL
ENGINEERING

From the study of dc and ac circuit fundamentals through
Laplace and Fourier transforms, teaching effectiveness in en-
gineering can be expanded with the Donner Model 3000 Ana-
log Computer. Serving as a veritable “Teaching Assistant,”
the Donner computer behaves as an arbitrary physical system.
Solution to the describing equations is dynamically presented
in visual form. Effects of variation in system parameters are
quantitatively displayed with lasting impact.

A Donner analog computer can demonstrate dynamic system
behavior in your classroom, multiplying the effectiveness in
presenting new concepts in engineering. Without detailed
knowledge of analog computers you can use the Model 3000
to demonstrate problems covering DC and AC circuit funda-
mentals ¢ steady state responses of networks and transmission
lines * transient response of resonant and coupled circuits *
simulation of rotating machinery * solution to complex net-
works ¢ dynamic simulations of transfer functions * matrix
analysis ¢ frequency, phase, and time response * Fourier an-
alysis * m-derived filters * autocorrelation and cross correla-
tion * sampled data systems.

For about $1500 you can put a complete computer to work in
your classroom. Your students can establish a firm concept of
the dynamic behavior of physical systems. A letter outlining
your specific areas of interest addressed to Dr. V. B. Corey,
Technical Director, Donner Scientific Company, Concord,
California, will bring full details. Dept. 508
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CALIBRATED

DISPENSERS

SIMPLE TO USE

media.

for Rapid and Repeated
Delivery of Accurate
Volumes of Liquid

...accuracy to within

Examples of Use

Accurate filling of ampules, vials,
and test tubes.

Making serial determinations.
Pipetting serological test reagents.

Adding chloroform, strong acids,
cyanide solutions, and solvents.

Making up water blanks, or other

For delivery of known amounts
of Kjeldahl buffers.

Write for Brochure D.

Your order
+ 1%. will be

...measurement is automatic, shipped...
therefore accurate and rapid.

THAT

2. Tip forward to dispense.

manufacturer

CALIF. LABORATORY EQUIP. CO.

98 RINCON ROAD . BERKELEY 7

Also Available—

Special Apparatus for Paper Strip
Chromatography

Improved Reagent Sprayers
Write for Brochure A

CALIFORNIA

QUICK!

and it usually is . . .
NUTRITIONAL BIOCHEMICALS CORPORATION.
Most orders are shipped the same day that they
are received,

o OVER 225 AMINO ACIDS
e OVER 90 PEPTIDES

e MISCELLANEOUS
BIOCHEMICALS

® VITAMINS
® ENIYMES
® GROWTH FACTORS

NUTRITIONAL
BIOCHEMICALS
CORPORATION
21010 Miles Avenue . . .

When it's a question of time . . .
you can always rely upon

o OVER 200 NUCLEOPROTEINS,
PURINES, PYRIMIDINES
@ STEROID HORMONES

@ BIOLOGICAL SALT
MIXTURES

@ BIOLOGICAL TEST
MATERIALS

Write For

New Catalog
May 1958

Over 2300 Items
Write Dept. 102

Cleveland 28, Obio

PERSONNEL PLACEMENT

CLASSIFIED. 25¢ LE:r word minimum
charge $ Box Number
counts as IO additlonal words. Pay-
ment in advance is required.

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

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

Single insertion $26.00 per Inch
13 times in 1 year 24.00 per inch
26 times in 1 year 23.00 per inch
52 times in 1 year 22,00 per inch

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

Replies to blind ads should be addressed
as follows:

Box (guve number)

1515 Massachuseﬁs Ave., NW
Washington 5,

[l postTIoNs wANTED [

Biochemist; Ph.D., biochemistry; minor, phar-
macology; 4 years, clinical laboratory offices,
USAF; 2 years, control chemist, industrial com-
pany. Medical B ureau, Burneice Larson, Direc-
tor, 900 North Michigan Avenue, Chicago.

Botanist, M.A. Bryology, taxonomy, ecology,
Sigma Xi wants research posmon Washington,
D.C. Box 184, SCIENCE X

Physiologist, Ph.D. Specialized in physiology and
pharmacology of pain. Desires research position.
Box 185, SCIENCE. X

[l rosITIONS WANTED [Jlfil|

Dental Scientist, age 34 wants position of re-
sponsibility it dental engineering research. Aca-
demic background in dentistry and engineering;
7 years’ engineering research and design experi-
ence. Box 183, SCIENCE. 8/8

Virologist Ph.D., veterinary-human virus inter-
relatlonshlps Desnres academic appointment. Box
181, SCIENCE X

ity PosrrroNs oPEN i

hil

Chemist or Postdoctoral Fellow for basic re-
search. Will interveiw at ACS meeting in Sep-
tember in Chicago. In reply give education, ex-
perience stressing techniques used. Academic in-
stitution in Chicago. Box 182, SCIENCE. X

(a) Chemist; M.S., Ph.D., experienced clin-
ical chemistry to head active department, labo-
ratory performing 150,000 determinations yearly ;
270-bed southwestern hospital; to $7200. (b)
Bacteriologist; hospital experience required to
supervise section, 400-bed general hospital; mid-
western university center; to $6000. (c) Analy-
tical Chemist; M.S. or equivalent for supervisory
position in pharmaceutncal control; New England
city 250,000. (d) Bacteriologist; degree, super-
vise well-staffed section, 300-bed Texas hospital;
to $5400. (e) Chemist; M.S., Ph.D. expenenced
hospital chemistry; by four pathologlsts operat-
ing private laboratory, supervising several hos-
%{tal laboratones to $8000; Midwest. Woodward

edical Bureau, Ann Woodward Director, 185
North Wabash, Chlcago. X

Chemist, male, with B.S. degree in organic chem-
istry or biochemistry, to participate in_analytical
biochemical research in mental illness in hospital
near Philadelphia. Write stating age, education,
experience, and salary desired to P.O. Box 8507,
Philadelphia 1, Pa. 7/25; 8/1, 8, 15

(it posrTroNs oPEN [l

(a) Chemist qualified in microbiology to direct
research laboratory, major industrial company ;
university city, East; $10,000-$12,000. (b)
Chief Technologist, 300-bed general hospital ;

expansion program ; Ph.D., prefer-
ably in biochemistry ; Mlchlgan $7000 (c) Per-
manent Teaching and Research Appomtment, in-
structor or assistant professor; $7000-$8000;
would be expected to teach neuroanatomy, gross
anatomy, histology, and embryology ; need not be
expert in all but should be well qualified in at
least two with working knowledge of other two,
(d) Medical Writer; science degree, 1 or 2 years’

experience requlred duties involve helping to
prepare articles for ‘medical publications; impor-
tant company; New York City; $8000-$9000.
S8-1 Medical Bureau, Burneice Larson, Director,
900 North Michigan Avenue, Chicago. X

NEW WORLD-WIDE GRADUATE
AWARD DIRECTORY. First compilation ever
prepared for American scientists, teachers, and
librarians to subsidize their education and re-
search in more than 350 universities in 45 states,
30 foreign lands. Stipends $200-$10,000. Com-
plete information. Just published. Send $2 now.
CRUSADE, Sci., Box 99, Station G, Brooklyn
22, N.Y. eow

Nutritionist_ or  Biochemist, recent Ph.D. or
equivalent. Position with research opportunity in
Cancer Research Institute. Prefer nutrition back-
ground with experience and interest in biochem-
istry. Write and submit résumé to Department
of Experimental Therapeutics, Roswell Park
Memorial Institute, Buffalo, New York.

SCIENCE TEACHERS, LIBRARIANS, AD-
MINISTRATORS urgently needed for posi-
tions in many states and forelgn 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 99, Station G, Brooklyn 22 N.Y. ew
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GET YOUR ADVANCE COPY

of the General Program-Directory
of the AAAS Washington Meeting
by first class mail — early in December

The General Program-Directory of the 125th Meeting of the AAAS in Washington, D.C., Dec.
26-31, 1958, will be available to anyone, at cost, within the first week in December—whether he can
attend the Meeting or not. You will want the General Program-Directory for your reference shelf.

Program content Directory content

1. The two-session general symposium, “Moving Frontiers of
Science III: The Structure of Science and Scientific Organ-
izations Abroad,”’ arranged by the Committee on AAAS
Meetings.

AAAS officers, staff, committees for 1958.
Complete roll of AAAS presidents and their fields.
2. The six sessions of the Conference on Scientific Communica- The 279 affiliated organizations.
tion Problems. Historical' sketch and organization of the Association;
3. Programs of the 18 AAAS sections (symposia and con- the Constitution and Bylaws.
tributed papers).
4. Programs of the more than 90 participating societies.
5. The Special Sessions: AAAS, Academy Conference, Con-

ference on Scientific Manpower, National Geographic
Society, Phi Beta Kappa, Sigma Xi, RESA.

6. Details of the Sheraton-Park Hotel-—center of the Meeting
—and of the other hotels and session sites.

7. Titles of the latest foreign and domestic scientific films
to be shown in the AAAS Science Theatre.

8. Exhibitors in the 1958 Annual Exposition of Science and
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS.

B =

Publications of the Association.
AAAS Awards—including all past winners.
Membership figures by sections.

Section committees (Council members) in detail.

© @ N oo =

Local committees.

10. Future Meetings of the AAAS through 1962.

Advance Registration

Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2)You
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to
attend; 3)Your name is posted in the Visible Directory as the Meeting opens. ’

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program-Directory.

— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY —

la. 0 Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all
privileges of the Meeting.

1b. OO Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the

Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.)
(Check one)

2. FULL NAME (DI, MiSS, €6C.) © .. ttnun ettt e e e e e e e e e e e e e e, .
(Please print or typewrite) (Last) (First) (Initial)

3. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION ...ttt ittt ittt ettt it et e e e e et e e e ettt et ennsans

5. YOUR FIELD OF INTEREST .. .. it it e it e e e e e et creanees eeas

6. CONVENTION ADD RE S S ... ittt ettt et itaiaeee e esneananannnanas Cecesecrens
(May be added later, after arrival)

Please mail this Coupon and your check or money order for $3.00 or $2.00 to the

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W., Washington 5, D.C.



for immediate shipment from our stock...

ASCARITE"

* For more than 40 years the universally accepted stand-
ard CO, absorbent in the steel industry

¢ Also widely used in quantitative organic microanalysis,
and in the analysis of respiratory gases, etc.

e Can be used in any absorption bulb designed for use
with a solid absorbent

ASCARITE®. Prepared in accordance with the formula of
the late James B. Stetser for the rapid and quantitative
absorption of CO, in the determination of carbon in iron
and steel and in universal use for this purpose in the steel
industry; also used in carbon-hydrogen determinations, par-

&,

M:;:f;‘?é“:%?:mg*ﬁm% ' ticularly in quantitative organic microanalysis, and in the
ol B e ‘ analysis of respiratory gases, etc.

o Can be used in any absorption bulb designed for use with

ARTHUR H. a solid absorbent. For analytical work, an additional drying

reagent is used following the Ascarite to absorb water evolved
in the absorption of carbonic gases. For this purpose, we
recommend Dehydrite, an anhydrous salt found to be
highly effective.

NOTE —For bibliography on the use of Ascarite, see page 399 of our
catalog.

IMESH & oo voniea e v eime e e § i B 8 to 20 20 to 30
Per 1 Ib. bottle with plastic screw cap .......... 5.75 5.75
59, discount in carton containing 12 X 1 Ibs.

109, discount in lots of 48 X 1 lbs.
159, discount in lots of 144 X 1 lbs.

} one mesh or assorted, in carton units

COLOR CHANGE

During use, the color of Ascarite, which is light brown in the original product,
gradually turns to white due to the absorption of carbon dioxide and the forma-
tion of sodium carbonate. This color change oceurs within a narrow zone and
is clearly perceptible. Because of this marked difference in color between the
used and unused portions of the absorbent, it is possible to determine when a
bulb should be refilled.

ARTHUR H. THOMAS COMPANY

A.H.T.CO.
e More and more laboratories rely on Thomas/ Laboratory Apparatus and Reagents

LABORATORY APPARATUS
VINE ST. AT S3RD ¢ PHILADELPHIA 5, PA.



