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MODEL 120 AMINO ACID ANALYZER DOES ALL THREE...
automatically!

To enable owners to realize maximum benefits
from the Model 120, Spinco Division now offers
regularly scheduled operator training sessions.
These are comprehensive courses covering op-
eration of the instrument, the chemistry involved
and advanced techniques. We will be happy to
send you the curriculum and schedule.

S-76A

SALES AND SERVICE FACILITIES ARE MAINTAINED BY

With the addition of new accessories, the 120
Analyzer has become an even more valuable time-
saving tool for the biochemist. Large-bore columns
allow preparative runs on mixtures of peptides or
amino acids. A versatile new valving system and
an accessory stream divider pump permit part of
the column effluent to be analyzed colorimetrically,
while diverting the main flow either to an external
fraction collector, through a scintillation counter,
or both.

Whether your work involves analyzing protein
hydrolyzates, physiological fluids, tissue extracts,
foods, culture media, or pharmaceuticals, this ver-
satile instrument can take over much of the routine
of repetitive peptide and amino acid analyses.

For latest information on the Model 120
Analyzer, and its new accessories, write Beckman
Instruments, Inc., Spinco Division, Stanford In-
dustrial Park, Palo Alto, California, and ask for
Data File 120-5. ‘

Beckman:
Spinco Division

Beckman Instruments, Inc.

BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES



N.B.Co. DELIVERS BIOCHEMICALS, NOT EXCUSES!

We confess. We had to rent the Rolls. Because
most of our customers don’t care about stylish
delivery. (Though if they want it, they get it.)
Speed is a more important specialty. 24-hour
delivery in the U.S.A., slightly longer anywhere
else. Care is another. Like you, we’re perfection-
ists. The order that reaches your lab is your order
...checked carefully, shipped accurately. N.B.Co.’s
world-wide volume means you buy pure bio-
chemicals at the lowest prices possible. N.B.Co.’s
2600 varieties mean we usually have what

you want. For plain or fancy delivery in a hurry,
call MOntrose 2-0214, Cleveland, Ohio. And

send for our FREE 2600-item catalogue today.

NUTRITIONAL BIOCHEMICALS CORPORATION
21010 Miles Avenue °+* Cleveland 28, Ohio

Send for our free October, 1961 Catalog con-
taining more than 2600 items. Fill out coupon
and mail today for your copy. sC
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Organization
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SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and

additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢.



GME-LARDY
WARBURG
APPARATUS

The original circular model
— proven reliability in
many years of operation

AMPLITUDE AND RATE
CONTINUOUSLY VARIABLE

MODEL WB-4

Accommodates 14 manometers
! diameter

Temperature range ambient

) .
(Refrigerated model available)

AMPLITUDE 0-5 cm RATE 75-150 PER MINUTE

Quiet Operation

* Convenience — Manometer holders rotate 180° for
easy preparation on apparatus. Circular gassing mani-
fold is available for placing on the center casting of
apparatus; the manifold can rotate with the mano-
meters as it receives its gas through the bearing. These
two factors obviate the need for a separate mano-
meter stand.

¢ Accurate Temperature Control —Provided by
means of an electronic relay actvated by a hermeti-
cally sealed thermoregulator. Accuracy of control is
better than =+.02° Centigrade.

* Manometers easily read while flasks are in
motion — Pivotal shaking on an axis between the
manometer arms provides maximum motion of the flask
and minimum movement of the manometers.

* Manometers stop individually — Lifting the mano-
meter holder disengages it from the drive pin and
lowering re-engages it — both easily done while shak-
ing is in progress.

* Photosynthesis models available — with a trans-
parent bottom in the water bath. 30-watt lights provide
1000 to 1400 foot-candles on each lighted flask.

MODEL RWB-3
Refri?erated model — Accommodates
8 manometers — 26’ x 26"
Operates from 0° C. to 50° C.
(Non-refrigerated model available)

GILSON

MEDICAL ELECTRONICS
Middleton, Wisconsin
On Madison’s West Beltline Highway

Apparatus accommodating 20 manometers available
on special order. Send for complete glassware list.
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The SARGENT Model XV

"This new Sargent POLAROGRAPH gives
you a large 250 mm (10 inches) chart and the
highest accuracy and current sensitivity at the
lowest price of any pen writing polarographic
instrument on the market.

It offers you optimum specifications based on
over twenty years of leadership in design, manu-
facture and service in this specialized field of
analysis.

The polarographic method is capable of repro-
ducibility to 1/109%, and analytical accuracy to
15 %. To make use of this facility, the instru-
ment must be accurate to 1/109%, and chart
space must be provided for recording large
steps to achieve measuring precision. We strongly
advise against the purchase of any polarographic
instrument using miniature (5 inch) charts and
low gain balancing systems in the 19, order of
precision.

This Model XV is adaptable to 10° M deter-
minations with the S-29315 Micro Range
Extender.

®Registered Trade Mark (Pat. No. 2,931,964)

Current Ranges:

Polarizing Ranges,
volts:

Balancing Speed:

Bridge Drive:

Chart Scale:

Current Accuracy:
Voltage Accuracy:
Chart Drive:

Writing Plate:
Standardization:

Damping:
Pen:
Suppression:

Potentiometric Range:

Finish:

Dimensions:
Net Weight:

DING POLAROGRAPH ©

offers you—

® FULL 10 INCH
CHART

® 1/10% ACCURACY
OF
MEASUREMENT

® TEN STANDARDIZED
POLARIZING RANGES

19, from .003 to 1.0 MA /mm.

Qo =15 =1 to =2 2t0 =85 =8itg ~d: .5 {or 5
Oto —2; —2to —4, +1to —1;0to —3; +1.5 to —1.5.
standard, 10 seconds; 1 second or 4 seconds optional.
synchronous, continuous repeating, reversible; rotation
time, 10 minutes.

current axis, 250 mm; voltage axis, 10 inches equals one
bridge revolution.

1/10%

Y4 %

synchronous, 1 inch per minute standard; other speeds
optional.

10% x 1215 inches; angle of slope, 30°.

manual against internal cadmium sulfate standard cell
for both current and voltage.

RC, four stage.

ball point; Leroy type optional.

zero displacement control, mercury cell powered, 6 times
chart width, upscale or downscale.

2.5 millivolts, usable as general potentiometric recorder.
case, enameled steel; panels, anodized aluminum; writing
plate, polished stainless steel; knobs and dials, chromium
plated and buffed.

29:x 1 7% 10.

65 pounds.

Catalog number $-29310 with accessories and supplies. . . .$1585.00

For complete information write for Sargent Bulletin P

SAI ‘ G E N I SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS © SUPPLIES o CHEMICALS

E.H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO 30, ILLINOIS
DETROIT 4, MICH. s DALLAS 35, TEXAS *» BIRMINGHAM 4, ALA. « SPRINGFIELD, N.J.* ANAHEIM, CALIF.
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Outstanding Products and Services for Nucleic Acid Research

TARIT 625 CURIES/MMOLE
TRITIATED THYMIDINE

6.25 c/mmole is the highest specific activity offered anywhere - completely stable and pure—affirmed by

isotope dilution and chromatography - an important addition to the largest list of tritiated nucleic acid

derivatives available.Write for additional information.’ N.B. New symbot to conform with international codification.

ScawARz Bi1 ORESEARCH, INC. . Dept. KB « Mountain View Avenue, Orangeburg, New York

BIOCHEMICALS * RADIOCHEMICALS » PHARMACEUTICALS for research, for medicine, for industry

10 NOVEMBER 1961 1453



Model L-128 12" Electromagnet

magnets.

Model HF-26 2" Bore Solenoid Magnet

Mode!l HS-1050 Magnet Power Supply

power supplies.

nmr equipment

Model L-128 — 12” Diameter Electromagnet and HS
— 1050 fully transistorized 5 KW Power Supply: Homoge-
neity 1x105 readily available over 4 in3 at 8 KG (cylin-
drical caps — 2" gap); maximum field this configuration
in excess of 13 KG. Much higher fields available with
tapered caps. Magnet features rugged cast frame, low
impedance coils, rotation about two axes — Other Mag-
nets available: 23" dia. — 7" dia. — 214" dia. standard

— plus custom special purpose. Power supplies of
250 KW, 50 KW, 20 KW, 5 KW, 2.5 KW — all solid
state design.

Model HF-26 Iron Clad Solenoid — 52 KG at 240 KW
power with 2” diameter Bore 6” length — calculated
95 KG at 500 KW power and 1” Bore: Low carbon steel
housing for high power efficiency, pressure confinement
and water cooling.

“nuclear magnetic resonance gaussmeters and field control systems

HARVEY-WELLS CORPORATION P.O. BOX 189 |E' FRAMINGHAM, MASSACHUSETTS TR 2-4365
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ways PICKER NUCLEAR can help you...

for providing torrents of neutrons cheaply

10° Neutl‘OIIS/sec
for less than 3 X 10° dollars

The Picker-Dresser Neutron Generator
is the only low cost device that allows you to:

N> demonstrate nuclear fusion

do high energy activation studies to obtain isotopes like Nitrogen-16
(by bombarding Oxygen -16)

perform activation analyses capable of detecting concentrations
of some materials in a 10 gram sample to below 0.01 %
(for example, 0.003% of Aluminum)

produce microcurie quantities of isotopes like Sodium-24

demonstrate and test all types of neutron detectors — fast or slow
(by use of a moderator)

investigate neutron moderator materials
determine short half lives

measure detector resolving time

The Picker-Dresser Nuclear Generator is one
of the comprehensive Picker line of nuclear
instrumentation and supplies: all marketed and
serviced through a national network of company
offices staffed by trained Picker people. (Picker
alone in the nuclear field offers this caliber of
local service.)

For details call your district office (see ’phone
book) or write Picker X-Ray Corporation,
25 South Broadway, White Plains, New York.

The compact Neutron Generator
control may be located up to 20 feet
from the generator for safe operation.

SCIENCE. VOL.
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MATHESON

Compressed Gas Notes

New, highly accurate

TRACE COMPONENT GAS MIXTURES

Air pollution studies require the
determination of minute quantities
of oxidized hydrocarbons, oxides of
nitrogen, sulfur compounds, carbon
monoxide and ozone which are
thought to contribute to irritation
and possible toxic effects emitted
into the air from motor vehicle ex-
hausts, plant effluent-gas streams
and various stack-gases.

Matheson has pioneered in the de-
velopment of highly accurate cali-
bration mixtures for the stand-
ardization of Trace Analyzers used
in Air Pollution Studies, Respira-
tory Studies, Chemical Process Sys-
tems and Exhaust Gas Composition
Studies. Our Gas Mixing laboratory
is especially well equipped to produce
the ultra accurate mixtures required
by the latest developments in Trace
Analyzers.

Our Sales Engineering Department
will be glad to provide information
on your specific requirements.

It is essential that the pressure reg-
ulator used in the above applications
be capable of contamination-free
transfer. We recommend the new
Matheson Ultra Pure Transfer Reg-
ulator No. 18, which prevents con-
tamination from outside air or water
vapor.

New Ultra Pure Transfer
Regulator No. 18

Our new No. 18 regulator was de-
signed for use where gases of high-
est ultimate purity are required. In
addition to Trace Component usage,
it is recommended for the delivery
of ultra pure gases used for crystal
growing, transistor brazing, tube,
switch and lamp filling, bright braz-
ing and heat treating.

Although conventional automatic
regulators do not leak, they will per-
mit diffusion of atmospheric air and
water vapor into the gas stream be-
ing regulated, which, under ordinary
gas usage is of minor consequence. It
will be of interest to read the strin-
gent qualifications established for
Matheson’s No. 18 UPT.

For use in

e PROCESS CONTROL

e INDUSTRIAL HYGIENE
e TOXICITY STUDIES

Each regulator is tested before ship-
ment by internal evacuation down to
a vacuum of less then 0.3 micron of
mercury. The regulator is then sur-
rounded with helium and the inboard
helium leakage rate is measured by
a mass spectrometer. Every regula-
tor is shipped with an affidavit stat-
ing the exact leakage rate. None is
shipped if the helium inboard leak-
age rate is greater than 3 x 109
per second (about 1 cubic inch in
175 years). Most will have a helium
inboard leakage rate of about 8 x
10°10 cc per second (about 1 cubic
inch in 650 years).

Ultra Pure Transfer Regulator No. 18

All parts in the gas stream are 304
stainless steel (including the dia-
phragm), except the 303 stainless
steel valve stem and the Kel-F seat.
The regulator therefore can be used
for delivering many corrosive gases.

Please send the following:

O UPT Regulator No. 18 Bulletin
[0 Matheson Gas Catalog

Name

The Matheson Company, Inc., P.O. Box 85-B, E. Rutherford, N.J.

O ‘‘Safe Handling of Compressed Gases in the Laboratory’’

[0 Information on Matheson Gas Data Book, 3rd Edition

Externally all parts are 304 stain-
less steel except the pressure-adjust-
ing screw (nickel plated) and the
pressure-adjusting spring (cadmium
plated). The pressure-adjusting
screw is insulated by a threaded
nylon bushing from the stainless
steel cap. Thus, the regulator can be
used without damage in most corro-
sive gas atmospheres.

TYPE—Single stage

GASES—Any common gas and any
corrosive gas compatible with stain-
less steel.

WEIGHT—6 pounds, 8 ounces.

OPERATING TEMPERATURE
RANGE—minus 100 deg. F. to plus
225 deg. F.

Operating Pressure Range — This
regulator can be used at inlet pres-
sures up to 3000 psig. It has a de-
livery pressure range of 0-150 psig.

GAUGES—NONE. Normal leakage
through a gauge connection will
usually exceed the 3 x 109 cc per
second allowed for the complete
regulator.

Special Bulletin for Industrial
Hygienists and Safety Engineers
Our new 8 page bulletin “Safe Han-
dling of Compressed Gases in the
Laboratory” is available without cost
to Industrial Hygienists and Safety
Engineers. Mail coupon for this and
other literature.

The Matheson Company, Inc.

Compressed Gases and Regulators

10 NOVEMBER 1961

East Rutherford, N. J.

Joliet, Il

Newark, Calif.

Matheson of Canada, Ltd. Whitby, Ont.
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announcing: a nmnew look

a mew proficiency

The new single pan analytical balances in the

2500 series replace the models in the popular Selecta
series which, in the past decade, have been

installed in thousands of research and control
laboratories throughout the United States. With the
accessories offered, these are the most versatile
single pan balances currently available.

A demonstration or trial of any Sartorius balance
may be arranged through your nearest Sartorius distributor.
For further information on Series 2500 balances, contact:

BRINKMANN INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N. Y.

PHILADELPHIA - CLEVELAND - HOUSTON « MIAMI - MENLO PARK, CAL. - ST. LOUIS

SCIENCE, VOL. 134



AMSCO

Microbiological
Equipment

FREEZE DRY EQUIPMENT

Models for laboratory, pilot plant and production. Used for
the preservation and concentration of labile substances.

WATER STILLS and DEIONIZERS

STILL capacities from !4 to 500 gal. /hr. Steam, Electric or
Gas heat. Automatic or manual controls.

DEIONIZERS — Complete line ranging from 2 to 1000 gal. /hr.

STERILIZERS

Pressure Steam, Ethylene Oxide and Combination ;;n\
models. Chambers 16" x 16" x 24"’ to 60" x 66" x 120" ®
CONTINUOUS CULTURE APPARATUS

“Biogen’’ Continuous Culture Apparatus produces microbial
cells and /or their byproducts on a continuous or batch basis
under precisely controlled conditions.

DRY BOXES

Flexible Film disposable chamber. Economical, efficient and
easy to use. Ideal for laboratory and production.

GERM-FREE LIFE APPARATUS

Flexible Film Isolators for operating, rearing and transfer
of germ-free animals. Economical, disposable chamber-

For good reason more and more universities, pharmaceuticals
and industrials confidently specify AMSCO Freeze Dryers,
Sterilizers, Water Stills and other specialized microbiological
equipment. Each is designed and built to accomplish a specific
job better . . . more dependably . . . and with less time and
attention from the staff.

If you have a problem in the area of technical microbiological
equipment, a letter to our Scientific and Industrial Department
may lead to its economical resolution.

Meanwhile we’ll be happy to send along literature on any of
the equipment illustrated.

SCIENTIFIC AND INDUSTRIAL DEPARTMENT

AMERICAN
STERILIZER

ERIE*PENNSYLVANIA

World's largest designer and manufacturer of Sterilizers,
Operating Tables, Lights and related technical equipment
for hospitals, industry and the biological sciences

10 NOVEMBER 1961 1459



N N ' The macro-analytical balance,

(A type S-5, capacity 160 grams,
68 895 u reads to 5 decimal places -
) the 5th place showing either
as O or 5.

actual size read-out

The semi-micro balance,
I ﬂ type S-6, capacity 80 grams,
9625 ’ reads to 8 decimal places -
“ the 6th place showing either
as Oor 5.

The new Mettler balances, type S,
can be seen at the following trade shows:

Booth 89, Eastern Analytical Symposium and Instrument
Exhibit, Statler Hilton Hotel, New York City.
November 15, 16 and 17

Booth 339, 28th Exposition of Chemical Industries,
Coliseum, New York City. November 27 through December 1

Write to us today
for literature with
detailed specifications.

%’ MET"ER l”STR”ME”T CORPORATION P. 0. BOX 100, PRINCETON, NEW JERSEY

1460
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TO LIVE LONG, CHOOSE YOUR ANCESTORS WISELY ... sums up nicely the
influence of heredity on longevity. It is much the same with laboratory centri-
fuges. Take today’s International PR-2 refrigerated centrifuge. It is the product of
steady, part by part, point by point improvement over more years of centrifuge
manufacturing than all other makers . . . 60 years to be exact. At the heart of
the matter is the motor. We believe it to be the best. We build it in our own plant
. . . by our own specialists . . . to our own custom design. This gives you that
extra measure of assurance that when you buy the PR-2, you know it is right. ..
for you . . . for the full long life of the equ”ip/m”én’f?’ For the complete story write:

INTERNATIONAL @ EQUIPMENT CO.
1284 SOLDIERS FIELD ROAD, BO-S{%N, MASS.

e
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chromatography ?

Chromosorb, inert column-packing aggre-
gate, is a specially treated grade of J-M

Celite*, the diatomaceous silica that was used
in earliest gas chromatography studies.

You always("“é'twa good ‘‘picture”’
with Johns-Manville Chromosorb

As an aggregate in gas-liquid parti-
tion chromatography, J-M Chromo-
sorb® gives high partitioning effect
with maximum number of theoretical
plates. Good resolution is obtained
because it is chemically inert and
won’tadsorb componentsbeing passed
through. You get uniform results,
optimum reproducibility, and good
flow of carrier gas without excessive
pressure drop.

Chromosorb combines optimum
surface area with high uniformity.
For reduction of fines, all grades are
water-screened to close tolerances.

Packing is easy. Its physical stability
and non-adsorption let you re-use
the same column packing again and
again. For further information, con-
tact the dealer nearest you.

%#Celite is Johns-Manville’s registered trade
mark for its diatomaceous silica products.

For gas phase chromatography or where
inertness is needed ... Chromosorb
Typical Properties
Calcined diatomaceous earth aggregate.

e R R R e ST S e light pink
Free Fall Density—Ibs./cu. ft. (avg.).......... 20-23
SpeeHfic Gravity—=—telle /. . G S i s e e 245
Water Absorption—cc./gr. (avg.)...............2.4
Moisture—% by weight, maximum .. ............ 1.0
G e S e S R PR R i 6-7
Surface Area—sq. m./gm. (avg.) ...ovvuvenvunnnn 3-5

JOHNS-MANVILLE

JOHNS-MANVILLE !Jl'il

For chromatographic studies . . «
Chromosorb W
Typical Properties
Flux calcined diatomaceous earth aggregate,

T e AR R e s e e L white
Free Fall Density—Ibs./cu. ft. (avg.).......... 15-16
Specific Gravity—true. . . . Lo vaiiviish o dat 02530
Water Absorption—cc./gr. (@avg.)........ocu.. 4.0-5.0
Moisture—% by weight, maximum. ............. 1.0
L e IS 8-10
Surface Area (BET Method)—sq. m./gr. (avg.)..... 3-4

For fine filtration of liquids in laboratory
application...Celite Analytical Filter Aid
Quality diatomite, calcined at high temperatures
and acid-washed to remove organic and inorganic
impurities. Filters out all types of precipitates,
including the difficult-to-handle gelatinous and
semi-colloidal materials, and produces- brilliantly
clear filtrates at high flow rates.

1462
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HITACHI Electron Microscopes

featuring
the new HU-11

Hitachi, Ltd. of Japan, in advance of world-
wide competition, announces the successful pro-
duction of the HU-11, the latest in electron
microscopes.

The new HU-11 is an enlarged, high effici-
ency electron microscope, guaranteed 8-10
Angstrom Unit resolution, capable of probing
the very basic structure of matter. This is pos-
sible in the HU-11 because it is equipped with
a chromatic aberration compensating lens sys-
tem, a development uniquely Hitachi.

Other improvements include an enlarged spe-
cimen chamber facilitating handling of acces-
sories, an exhaust system trap reducing contami-
nation to a minimum (therefore eliminating the
need to disassemble the column), increased ex-
posure area of photography permitting record-
ing of high resolution diffraction rays.

...and presenting the HS-6

Hitachi’s outstanding HS-6, the permanent
magnet electron microscope, is equipped with
four lenses (condenser, objective, intermediary,
projection) with a resolving power reaching 25
A.U. upwards and ensures an electron optical
magnification continuously changeable from
2,000x to 20,000x.

The HS-6 is proving itself doubly invaluable
photographically as an electron diffraction
camera using an additional specimen stage and
as the so-called ‘*‘selected area” diffraction
camera. (Camera chamber is loaded with 18
cassettes permitting 36 successive exposures.)

Simplicity of operation, mechanics and cir-
cuitry make the HS-6 the ideal instrument
for researchers in the most sensitive medical
and biological fields.

@ [ ]
ML_W For more detailed information get in touch with

ERB & GRAY SCIENTIFIC, INC.

% J 2 854 S. Figueroa St,, 5927 Riverdale Ave.,
Cable Address: "HITACHY' TOKYO Los Angeles 17, Calif. New York 71, N.Y.

10 NOVEMBER 1961 1463



CARL
L'ZEISS‘J

HIGH VOLTAGE SUPPLY UNITS

with or without built-in electronic stabilizer
Two models: HA 60R (60 kV D.C.) and HA 150R (150 kV D.C.)

Units are designed for 60-cycle single-phase current.

Seme advantages offered by these modern units:

e Built-in safety device protects operator in case
of accidental contact with high-voltage.

e Free from disturbing high-frequency radiation.

e Due to the High Frequency Principle employed,
the units have only small magnetic fields.

e Line voltage fluctuations of ==10% have
negligible influence on output.

e Mounted on casters—easily movable.

WIDELY USED FOR:

Examinations of structure by means of electron diffraction.
High voltage supply for electron-optical examinations.
High voltage sources for neutron generators.

High voltage supply during lectures, etc.

Electric testing of materials.

Electrostatic spraying. .. Electronic sorting.

Deflecting voltage for particle accelerators.

Model HA 150R
Made in West Germany

MODEL HA 60R MODEL HA 150R
HV range 5-66 kV 25-150 kv
Max. permissible load 1000 wA 800 pA
Ripple Max. 1 volt r.m.s. at 60 kV Max. 5 volts r.m.s. at 150 kV

Stability. If line voltage
fluctuates by +10%, =+6x 10—4 =104

HV will fluctuate by

Stabilizing range :
of line voltage *10% +10%

Write for literature
COMPLETE

& AL ZEISS’ HNEZ, scrvice Faciuties

485 FIFTH AVENUE, NEW YORK 17, N. Y.
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WARING
COMMERCIAL BLENDORS

ARE SERVING FIRMS AND
LABS IN THESE FIELDS

INKS—Detergents to reduce pen clogging
CEMENT—Waterproof cement testing and
mildew repellent concrete
CERAMICS—Kaolin and clay slurries
COATINGS—Films, TV tubes, recording
tape, adhesive compounds, duplicating
machine emulsions
COSMETICS—Shampoos, nail polish, deo-
dorants, powder, hand cream, hair dyes,
aerosol hair spray and shaving lather
ELECTRONICS—Cathode ray tube coatings

FERTILIZERS—Both liquid and dry, seed re-
search, plants, cross-pollination, crab grass
killer development

FOOD PROCESSING—Relishes, herb and con-
diment blending, dressings, dog foods

GENERAL LABORATORY USE—Experimental
dispersions, emulsions, polymers, slurry
and solutions

HOMOGENIZING TEMPLATE EMULSIONS—Sheet
aluminum, stainless steel

INSECTICIDES—Repellents and killers

INSULATION—Rock wool-fiber glass, asbes-
- 1 tos, ground glass beads
H A R D LY A 1 PAINT—Color sampling, water-base, rub-
= = = . ' ber-base, waterproof, enamels

PAPER—Waste paper evaluation, pulping
wood fiber, coatings

s c I E N T I F c :: | PETROLEUM—High octane _fuel, additives,
1 grease, detergent motor oils
:‘ . PLASTICS—Experimental mixes, color test-
ing, powder and resin blending
PRINTING INK—Color blending, waterproof
inks, engraving fluids
RUBBER—Latex, sponge, synthetic

TEXTILES—Strength tests for synthetics,
Nylon, Orlon, Dacron, wool and cotton

TOBACCO—Chemical analyses, homogen-
ized, experimental blends, mixtures

VINYL—Upholstery bases color sampling

WARING PRODUCTS
Good mixer, yes ... but hardly the tool for the CORPORATION
many blending, mixing and grinding requirements WINSTED+CONNECTICUT
of today’s scientific laboratory. To meet these e

requirements Waring designs and e et e -
sali li 1 GENTLEMEN:
manufactures a specia ized ine Send me complete information on your Blendors for labora-

I
; ; : : A |
of Blendors® and accessories. Let tory and industrial use. My field of interest is .........c..ccoocceneee 1
us send you complete details. Just :
i
1
|
!

fill in and mail the coupon.

City/ZONE
[ e R SRR S SR N

American made by American craftsm-e-;l to help the American economy

10 NOVEMBER 1961 1467



monitoring

To learn how you can save time while assuring positive
identifications—even in the presence of highly absorbing
solvents—write direct for complete details on the new
Vanguard Model 1056 Automatic UV Analyzer.

e Analyzes across the spectrum—from 200 to 400 milli-
microns

e Particularly well-suited for gradient elution techniques—
even when highly absorbing solvents are utilized

e Monochromator-coupled hydrogen light source permits
selective dialing across UV spectrum

e Automatic chart recorder marking system locates ab-
sorbing materials by test tube

o Compatible with all Fraction Collectors—regardless of
make or model

e Fully transistorized for long, precision service

...across the spectrum

with just a turn of a DIAL

Now with just a turn of a dial you can continuously monitor
column effluent for compounds absorbing at any wave
length in the ultraviolet spectrum. Vanguard's all-new
Model 1056 Automatic UV Analyzer performs with greater
sensitivity and versatility than ever thought possible. Dual-
beam operation utilizing sample and reference cuvettes
provides continuous base line compensation for gradient
elutions and for other applications where the optical density
of the eluent may change. Operates with minimum super-
vision and compatible with all Fraction Collectors. Auto-
matic chart recorder marking system speeds identification
by quickly and accurately locating test tubes in which
absorbing materials are located.

NATNCT) AR

INSTRUMENT COMPANY

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH
P.O. Box 244 e LaGrange, lllinois e Fleetwood 4-5656
Regional Office: 115 New Montgomery Street e San Francisco, California ¢ EXbrook 2-0511
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Adams Cyclo-IMixers... ... ... ... ...

quick, complete, and easy...do away with time-consuming and fatiguing hand mixing...eliminate possible contami-
nation from finger-capping or stirring rods. You can mix liquids of different densities . .. prepare liquid emulsions...
dissolve solids of low solubility efficiently and conveniently with an Adams Cyclo-Mixer.

Single-Unit Cyclo-Mixer with Foot Switch: When used with the unique Clay-Adams Foot Switch, both hands are
left free for holding tubes or flasks. The compact, easily portable Single-Unit Cyclo-Mixer mixes solutions, dissolves
most solids in only seconds. It accommodates containers of various shapes and sizes—from 0.256 microchemistry
tubes to 40-mm. diameter tubes and flasks.

For procedures requiring prolonged, controlled mixing in test tubes: Two-Unit or Four-Unit Cyclo-Mixers
provide any desired degree of agitation—from gentle mixing to violent churning.
They operate at 3 speeds with separate motor and speed control for each tube. C/a)/~

Equipped with interchangeable cups, they can accommodate round-bottom tubes / ,dams
from 15 mm. to 256 mm. in diameter and up to 200 mm. in length. Tube clips and sup-

port bars eliminate the need for constant monitoring. Available from your dealer. New York 10, N. Y.

Quiek
as a

wiimlk

Cyclo-Mixer, Single Unit, with foot switch *Mixing time required
----each $88.50  fo, gne typical laboratory

Cyclo-Mixer, Single Unit, without foot

SWItCh +ervvvsrsineeeinnrnes each $59.50 procedure reduced from

20 minutes to 11 seconds!

S ADAMS

"CYCLO-MIXER

Cyclo-Mixer, Two Unit ...... each $154.00

Cyclo-Mixer, Four Unit ..... each $248.00
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Beckman expanded scale pH meter
increases readability sevenfold

1470

With the new line operated Beckman Model 76
Expanded Scale pH Meter, readability to 0.003
pH is now possible. In addition to the standard
0 to 14 pH scale, this new Beckman unit incor-
porates an expanded scale with a 2.0 pH full
scale range graduated in 0.01 pH units. Thus,
any two pH units can be chosen from the full
0 to 14 pH range and read on the expanded
scale. Likewise any 200 mv span can be selected
from the 0 to 1400 mv scale with a readability
of 0.3 mv. Features push-button operation, full
0 to 100°C temperature compensation, and
recorder jack.

Thermomatic Constant Temperature Block and
micro electrodes are available where tempera-
ture maintenance and use of small samples are
vital, as in blood pH.

No. H4060—Beckman Model 76 Expanded Scale pH
Meter with general purpose electrodes and buffer

solution.... ... ... ... $470.00
No. H4065—Thermomatic Constant Temperature
BlOCK . . vttt e $132.00
No. Hé6600—Micro Electrode Assembly.......... $69.00

For routine use ... New line operated Model 72. Beckman
reliability at a moderate price............. .... $184.00

Ask your S/P Representative for new pH literature or write . . .

scientific products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS
Regional Offices: Atlanta * Boston + Charlotte + Chicago * Columbus *+ Dallas * Detroit -+ Kansas City

Los Angeles *+ Miami *+ Minneapolis * New York *+ San Francisco -

Seattle + Washington

Export Department—Flushing 8, L. I., New York. In Canada: Canadian Laboratory Supplies Limited.
In Mexico: Hoffmann-Pinther & Bosworth, S. A.
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"AMAZING SCIENCE BUYS

-for FUN, STUDY or PROFIT

American Made — Terrific Buy!
STEREO MICROSCOPE

Years in development, Precision Amer-
ican made. Used for checking, in-
specting, small assembly work. Up
to 3” working distance. Clear, sharp,
erect image. Wide, 3 dimensional

field. 2 scts of oluecthe: cn rotating
turret. 23X and 40X. 10 Days Free
Trial.

Stock No. 85.056-W ________. $99.50

f.o.b. Barrington, N.J.
DIRECT MEASURING ATTACHMENT—with regular
comparator reticle for on-the-spot checks of linear dimen-
sions, diameters, radii and angles—in millimeters and
inches.

Stock No. 40,486-W ____________________ $10.00 Postpaid

DIRECT MEASURING ATTACHMENT—with sand
measuring reticle for sand and soil analysis . . . or
counting or measuring other particles of matter.

Stock No. 40,487-W ___________________ $10.00 Postpaid
L

LEARN HOW YOU SEE, HEAR,
TOUCH, TASTE AND SMELL

5 Scientific Twice Life Size Kits

Visually demonstrate the five senses.
Find out how and why you experience
sensation or enjoy any phase of human
life. Lab models of the eye, ear, nose,
skin, tongue and lower jaw. Eye model
features unique life movement of eye
and muscle. Ear offers full view of

exterior and interior ears—has see-
through features, Now for the first time available for in-

ASSEMBLED -
AND 60 to 180
READY TO USE! You'll see
craters on

over-coated

to
tial,

you

Photographers! This is an actual photograph
our

equlpé)oed with a 60X eyepiece and a

with
uoaoo
ESCOPE"”
Stock No. 85,050-W

See the Stars, Moon, Planets Close Up!

ASTRONOMICAL REFLECTING TELESCOPE
Power. An I Buy! F Mt. Pal Type

the Rings of Saturn, the fascinating planet Mars, huge
the Moon, Star Clusters, Moons of Jupiter in detall,

Galaxies! Equatorial mount with lock on both axes. Aluminized and

3” diameter high-speed f/10 mirror. Telescope comes
mounted Barlow Lens, giving
180 power. An Optical Tinder Telescope, always so
is also included. Sturdy, hardwood, portable tripod—
Scope:—Valuable STAR CHART _plus 272 naao
K OF HEAVENS” plus ‘“HOW TO USE YOUR

BOOK.
$29.95 Postpaid

of the moon taken t str
Telescope by a 17-year-old student.

OFFSPRING OF SCIENCE...REALLY BEAUTIFUL!

CIRCULAR DIFFRACTION-
GRATING JEWELRY

1" diameter

Shimmering rainbows of gemlike color
in jewelry cof exquisite beauty—made
with CI ULAR DII‘FRACTION-
GRATING REPLICA. Just as

prism breaks up light into its full
range of individual colors, so does
the diffraction grating. Promises to
become a rage in current fashion.

30,349-W Earrings .
30,350-W Cuff Link
30,372-W Pendant _
30.390-W Tie-Clasp _

Stock No.
Stock No.
Stock No.
Stock No.

2.
-$1.65 Pstpd.

dividual, student and professional use at a reasonable
price. Kach kit includes full color anatomy chart.

Stock No. 70,464-W All five Senses ______ $10.00 Postpaid
Stock No. 70,465-W Eye ___ .. -$ 2.00 Postpaid
Stock No. 70,466-W Ear __ -$ 2.00 Postpaid
Stock No. 70,467-W Touch _$ 2.00 Postpaid
Stock No. 70,468-W Smell ___ _ _$ 2.00 Postpaid
Stock No. 70,469-W Taste --$ 2.00 Postpaid

THERMOMETER TIE BAR AND CUFF LINKS
REGISTER AS HOT CONVERSATION PIECE

Ruggedly precise new style item
in matched set of cuff links and tie
bar—featuring non-breakable, ac-
curately calibrated thermometers.
Sensitive to a tolerance of 1 degree
(although some wearers have noted
violent fluctuations when worn in
close proximity to certain blondes
and redheads of the warmer sex”’).

NEW . . . PORTABLE ELECTRIC GREENHOUSE
FOR YEAR-ROUND GARDENING MAGIC

Now you can practice gardening
as a hobby 12 Months a year!
Grow endless varieties of plants
to maturity summer and winter
. . . experiment continuously
with plant growth and develop-
ment. Thermostatically controlled
temperature and humidity for
rapid germination of seed, root-
ing of euttings, and maximum growth potential. Size 15”
x 18”, with styro-foam base, 25-watt heater and thermo-
stat, 2 polysterene planter trays, clear styrene lid. 2
sizes avail. ea. incl. bag c¢f growing medium.

Stock No. 70,490-W Low-lidded model, 7”7 high $14.95 Pp.
Stock No. 70,491-W High-lidded model, 15” high $21.95 Pp.

Fasy to read. Indicia range from 20 (degrees) to (plus)
120 (degrees) TFahrenheit on circular dial. Silver plated,
gift boxed--Tie Bar and Cuff Links also available
separately.

Stock No. 1700-W Tie Clasp _______$3.25 Ppd. tax incl.
Stock No. 1701-W Cuff Links _.____$6.55 Ppd. tax incl.
Stock No. 1702-W Set of Clasp & Links,

$8.75 Ppd. tax incl.

SCIENCE TREASURE CHESTS

For Boys—Girls—Adults!

Science Treasure Chest — Extra-powerful
magnets, po]arizing illters, compass, one-
way-mirror film, prism, diffraction grating,
and lots of other items for hundreds of
thrming experlments, plus a Ten-Lens Kit for making
telescopes, microscopes, etc. Iull instructions included.

Stock No. 70,342-w _ $5.00 P

Science Treasure Chest DeLuxe—Everything in Chest
above plus exciting additional items for more advanced
experiments including cyrstal-growing kit, electric motor,
molecular model set, first-surface mirrors, and lots more.

Stock No. 70,343-W ____________________ $10.00 Postpaid

LIFE SIZE VISIBLE HUMAN HEAD
Full Take-apart Model

Study the most complex organ easily, inex-
pensively. Ideal for student, hobbyist, pro-
fessional. You will be amazed at the detail.
Molded from actual human skull. Eyes, ears,
and teeth casily r d and di 1
for complete study. Entire brain, spinal cord
g and organs of mouth and throat presented in
vivid detail. Amazingly low priced—conforms to rigid
lahoratory standards. 16-page fully illustrated medical
handbook included.

Stock No. 70,447-W

Precise, Color,

$9.95 Postpaid

ORDER BY STOCK NUMBER
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Experiment in Plastics with
New PLASTICS ENGINEERING SET

Keep pace with advances in plastics
technology. Innumerable profit op-
portunities. Designed for working
knowledge for non-plastics tech-
nicians, ete. Teaches how to identify
and shows unusual properties and be-
havior of different plasties. Demon-
strates heat forming, heat sealing,
cementing. Depicts methods of foam
casting, solid casting, rotational
casting, slush molding. Make plastic
products by injection molding and blow molding. Kit 15”
X 6”7 x 113”. Incl. non-tech. instr. manual.

Stock No. 70,456-W . _________ $25.00 Postpaid

NOW . . . BE YOUR OWN WEATHERMAN!

WEATHER STATION MARK I
performs all measurements and com-
putations for professional weather
forecasts. Rise and fall of fluid in
Cape Cod Glass shows changes in
harometric pressure. Also compute
wind speed and direction, measure
rainfall, figure dew point, read wet-
bulb temperature, etc. Weather man-
ual included—clear instructions for calculating the Tem-
perature-Humidity Index and relative humidity. Fully
portable. P’anels and packaging of heavy polysterene.

Stock No. 70,488-W 15" x 6” x 8%5” ________ $9.95 Pstpd.
DE LUXE ADVANCED MODEL MARK Il
Stock No. 70,489-W 15" x 6”7 x 11V2” __.___$19.95 Pstpd.

..

EDMUND SCIENTIFIC CO.

. SEND CHECK OR MONEY ORDER . .

BARRIN

4Y3” Reflectin Teleseo e—up to 255 Power,
Stock No. B5,105-W —oeror -$79.5

ula»tic in three colors,

enthusiasts.
or den. Diam.
Stock No. 7o,5|5.w

War Surplus American-Made 7x50 Binoculars

focus. Exit pupil 7Tmm. Approx. field
at 1,000 yds. is 376 ft. Carrying
case included. American 7 x 50's

. SATISFACTION GUARANTEED!

all-metal pedestal mount.

0 F.0.B. Barrington, N.J.

MAKE YOUR OWN $300 OVERHEAD
PROJECTOR

FOR LESS THAN $50
New Edmund Overhead Projector Optics
Kit plus locally purchased materials
gives you projector comparable to models
setting for $300 and up. Ideal for ‘‘in-
school’’ and industrial instruction. A
remarkably versatile teaching aid. Ter-
rific for cartoon talks and lecture work.
Operates in lighted room. Kit includes
projection lens, condenser lens, lamp,
socket, and easy-to-follow directions.
S. N. 70,514-W $15.00 Postpaid

AN OUTER-SPACE

CONVERSATION PIECE
Exact replica in relief with 30,000
formations for study—peaks, cra-
ters, the 2-million - square - mile
Oceans of Storms, etc. Formations
scaled to size. Distance relation-
ships help to narrow margins—
valuable teaching aid and outer-
space display for museums and
institution With proper rotation

and lighting it shows Moon I’hases, and with “‘black

light”” ._spectacular cffects! Made of tough, washable
can be marked without damage.

Reverse side blank to provide room for present and future

space data. “onderful gift for amateur astronom

conversa(ion piece’’ for living room
. 3 1bs. Priced remarkably low.
12.50 Postpai

Big savings! Brand new! Crystal
clear viewing—7 power. Every opti-
cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eye

normally cost $274.50. Our war sur- :
plus price saves you real money. i o
Stock No. I1544-W __________________| Only $74.80 postpd.
(Tax included)
6 x 30 Binoculars—similar to above and a terrific bar-

Zain,
Stock No. 963-W _ ______ $33.00 Pstpd. (Tax included)

NEW LOW PRICE FLASHLIGHT POINTER

Point It Out With Arrow
Projecte

Ideal for pointing out interesting
features on movie and slide projee-
tion screens. KExcellent lecture tool.
For teacher use on maps, etc. Flash-
light focuses an arrow where you
point it.

Stock No. 60,117-W

160 Pages! £
Over 1000 Bargains! ‘

EDMUND SCIENTIFIC cO.,
Barrington, N. J.

Edmund

Please rush Free Giant Catalog-W

Name
Address
City

Gecsecsccsestet et sstsbecctes 00

[P 4.7, 1 SRR 1 1] (- o

GTON, NEW JERSEY
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INSTRUMENTS FOR CONTROL
AND MEASUREMENT OF VACUUM

FOR LOW VACUUM MEASUREMENT
1-200 MM. HG.

positive closed end

MANOMETRIC
GAG E * “Fenang

o High precision combined with

direct reading

o Simplified construction permits
easy assembly and cleaning

1. High vacuum “0" rings seals
to insure positive closure for either
differential or absolute measurement.

2. Well type permits single direct

3. Permanent ceramic scale on heavy

wall tubing for added strength.

4. White background for easy and accurate reading.
5. Open “U” tube construction assure easy cleaning.

6 1100 Gage Manometric
range 0—20 cm., complete as illustrated $19.50

reading on fully compensated scale in cm. of Hg at 0°C.

** Dubrovin, J., Instruments V.6, P. 194, 1933.

* Patent Pending

7w FOR MEDIUM VACUUM MEASUREMENT
0.1—10.0 MM.H.G.

absolute

. VACUUM GAGE*
IMPROVED FLOAT** TYPE

o For the intermediate vacuum range:
0 to 10mm. hg. in 0.1mm. divisions

o Direct and continuous reading

o New method for adjusting zero

This vacuum gage was developed to cover the difficult
intermediate vacuum range where the absolute
manometer is too coarse and the McLeod gage too fine.
The following important features have been
incorporated:

. Unique piston device for simple zero adjustment.

. Specially selected thin wall glass tubing gives
direct reading — no factor needed.
. Approximately ten-fold magnification of 10mm.
range to 100mm. scale.
. Permanent ceramic scale with white background for
easy reading.
5. Thin glass float protected on both ends with
polyethylene guides.
6. Precision bore tubing and “0” ring seal assures
high vacuum.
61300 GAGE, VACUUM 0-10mm. hg in 0.1mm.
divisions complete as shown without mercury  $24.50

P

e
> w N =

FOR HIGH VACUUM MEASUREMENT
) .0001 — 1 MM. HG.

o adjustable closed end

McLEOD GAGE™

® High precision single linear scale 0—100 mm

© Multiple ranges { 0—1 mmin.01 mm
achieved with 0—0.1mm in .001 mm
adjustable closedend | 0—.01 mm in .0001 mm

® Closed end easily opened for cleaning

‘\"&r-,uﬁwuwswg S o

i ® Micrometer adjustment of meniscus
i 1. High vacuum “0" ring seal and

5 precision ground rod creates an adjustable closed end.
i 4 N 2 This permits multiple selection of

\7 _  range with a single linear scale.
il 3. High precision obtained with precision
vpatent M1 bore capillaries and permanent ceramic scale.
Pending

Y 4. White background for easy accurate readings.

[ Rq\ 5. Removable precision ground rod
m allows, for easy cleaning and removal of mercury separations.

—

6. Vacuum sealed plunger allows for .
compact simple adjustment of mercury meniscus.

G 1400 Gage McLeod complete as
described above without mercury $45.00

Y

7. Compactness and simplicity makes this instrument unique.

18,633 (1946) and Ind. Eng. Chem. 23,157 (1951)

*+ Gilmont, R., Ind, Eng. Chem. Anal. Ed.,

FOR FULL RANGE CONTROL
0—760 MM. HG.

| VACUUM CONTROL*

* Patent Pending
CARTESIAN DIVER TYPE**

* For the Control of Absolute Pressure (0-760 mm)
* New Simple Design for the Laboratory

* Micrometric Adjustment of Absolute Pressure
by Unique Piston Device

This new vacuum control for the Laboratory represents
the ultimate in simplicity. Based on the cartesian diver
principle, its design incorporates the following new
features:

1. Stationery sealed-in orifice.

2. Precision bore tubing and ““0" ring seal eliminates
use of stopcocks.

3. Micrometric control is achieved in a glass model
for the first time.

. Elimination of troublesome central tube.

. Glass float contains. orifice to protect instrument
against sudden release of vacuum.

4
5
6. Once absolute pressure is set inside of float, con-
7

trol point is preserved after release of vacuum.
. Covers complete range of vacuum from 0 to 760 mm.
hg. absolute pressure.

C-2100 VACUUM CONTROL, 0-760 mm. hg. range
Complete as Shown Without Mercury ... $22.50

OGER
ILMONT

NSTRUMENTS, INC.

1472

SEE YOUR LOCAL LABORATORY DEALER
WRITE FOR DESCRIPTIVE LITERATURE

]! GREAT NECK ROAD e GREAT NECK, NEW YORK
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EGONO-CAGE

presents
the disposable

cage that stands

by itself...

The New Disposable Econo-Cage #21,
Pictured Above, Brings To Animal Care
A Rigid Plastic Disposable Cage That
Spells Real Economy. It Stands By Itself
Requiring No Expensive Supports That
Prevent Full Visibility. Designed Pri-

marily For Mice, The Cage Is 1112” X

7%2” X 5” Deep. The Floor Area Of
84 Square Inches Will Adequately House
Up To 12 Mice. ANl 20 Series Lids Fit
The New Disposable Econo-Cage #21.

ECONO-CAGE #50 SERIES

The new 50 Series Econo-Cages and
lids are designed for Hamsters or rats.
Dimensions are 127" X 147" X 658"
deep with room for 11 adult Hamsters
per cage. The cages are available in clear
Acrylonitrile-Styrene Copolymer—
Econo-Cage #53, Linear Polyethylene
—Econo-Cage #54 and Polypropylene —
Econo-Cage #55. All 50 Series lids fit
interchangeably on 50 Series cages.

ECONO-CAGE #40 SERIES

Number 40 Series cages can be used in-
terchangeably for Hamsters and/or rats.
#43 is made of clear Acrilonitrile-Sty-
rene-Copolymer, #44 of Linear Poly-
ethylene and #45 of translucent Poly-
propylene. All 40 Series lids are standard

10 NOVEMBER 1961

added to the line that tands by itself

15" mesh designed for rat housing and
fit interchangeably on all 40 Series cages.
All 30 Series lids also fit all 40 Series
cages but have the 75" for mice.

ECONO-CAGE #30 SERIES

Number 30 Series cages are designed as
breeding and holding cages for mice.
The over-all dimensions are 19” X 102"
X 518" deep. Cage #32 is made of fiber-
glass, reinforced by plastic. Cage #33
is made of clear Acrylonitrile-Styrene
Copolymer. Cage #34 is made of linear
high density Polyethylene. Cage #35 is
made of Polypropylene. All 30 Series
lids are interchangeable on 30 Series
cages. '

ECONO-CAGE #20 SERIES

Econo-Cages in the 20 Series are de-
signed primarily for mice. Over-all
dimensions of the cages are 112" X
7%:" X 5”. This cage is used for housing
animals during experimentation and also
as a one-to-one and two-to-one breeding
cage. The cages are available in Poly-
styrene — new disposable Econo-Cage
#21, Fiberglass, reinforced plastic —
Econo-Cage #22, clear Styrene-Acrylo-
nitrile Copolymer — Econo-Cage #23,
transculent Linear Polyethylene—Econo-
Cage #24, autoclavable Polypropylene—
Econo-Cage #25 and Polycarbonate Res-
in — Econo-Cage #27. All 20 Series lids
are interchangeable on 20 Series cages.

GENERAL PURPOSE ECONO-CAGE #12

Over-all dimensions of the Econo-Cage
general purpose unit are 11%2” X 8” X
6” deep. This cage is designed especially
for laboratories with changing animal
use requirements. It can be used to house
mice, Hamsters, rats and guinea pigs.
Because of its versatility, it is ideal in
teaching situations. The cage is available
with or without windows. It is made of
fiberglass reinforced polyester plastic. All
#12 lids can be used on General Purpose
Cage #12.

ECONO-RESTRAINING CAGES

#90 SERIES

The small Restraining Cage #88 can be
varied from 2” to 314" in length and is
1¥4” wide. Econo-Cage #90. can be
varied from 4%2” to 6” in length and is
215" wide. Econo-Cage #91 can be
varied from 5” to 7” in length and is
3” wide. All these units can be cleaned
chemically or with hot water. They are
not autoclavable.

FOR MORE INFORMATION ABOUT THE
LINE THAT STANDS BY ITSELF, write:

e C o n 0 ECONO-CAGE DIVISION

MARYLAND PLASTICS, INC.
- C o g e 9 East 37th Street,
New York 16, N. Y.
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Introducing. ..

the new NEC INFRARED Microscope

Erb & Gray Scientific is proud to present, as exclusive United States
distributor, the new NEC type NV-11 Infrared Microscope. It was
designed to fulfill a need for a microscope for carrying out investiga-
tions impossible with visible light microscopy. The NEC NV-11 has
proven its value in crystallography research, with an emphasis on
single crystals of silicon, as well as magnetic materials such as yttrium
iron garnet and others. It has also proven invaluable in the fields of
biology, physics, chemistry and medicine.

The NEC type NV-11 Infrared Microscope provides a magnification
range of 50x through 1500x, visual, and 5x through 150x photograph-
ically, using standard film. Untrained personnel can easily operate

this versatile new instrument, utilizing not only infrared, but visible

light.

Please call or write for additional information.

FRB & GRAY SCIENTIFIC, Ine.

5927 Riverdale Ave., o 1103 Westgate Ave.,
New York 71, N.Y. Oak Park, Il

854 South Figueroa St., Los Angeles 17, Calif.
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Silicon crystal at 11x

Silicon crystal at 77x
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The New Brunswick Scientific Company Presents The PsycroTherm™

A CONTROLLED-ENVIRONMENT
INCUBATOR-SHAKER

U.S. Patent No. 3,002,895

For the Growth of Microorganisms under Controlled
Conditions of Temperature, Atmosphere, and Agitation

THE PsyYcrROTHERM is a rigidly con-
trolled environmental incubator with
a continuous-duty shaking mechan-
ism. Though it occupies compara-
tively little floor area, it has 10%
cubic feet of usable work space in
the incubation chamber, where static
and shake cultures can be incubated
simultaneously or separately.

A VERSATILE UNIT
With fully integrated heating and
refrigeration systems the unit is ideal
for work with psycrophilic, meso-
philic, and thermophilic systems.
Temperatures can be accurately reg-
ulated from 0° C to 60° C with a con-
trol tolerance and temperature
gradient both within = 0.5° C. In
non-refrigerated units, the tempera-
ture range is from ambient to 60° C,
with the same tolerance and gradient
as above.

There are many interchangeable
shaker platforms. They have large
capacities for flasks, tubes, and other
culture and reaction vessels.

CHOICE OF SHAKER MECHANISMS
The degree of agitation can be se-
lected and the temperature controlled
for the growth of aerobic and anaero-
bic organisms. Models are available
with either Gyrotory® or reciprocal
agitation, and illumination for pho-
tosynthesis studies. The Psycro-
THERM can also be used as a BOD
incubator.

CONTINUOUS DUTY SHAKING
The shaking mechanisms are preci-

Gassing facilities provided
for circulating gas in the
tightly sealed chamber.

sion built for continuous operation,
long life, and for smooth, quiet,
reproducible agitation. Speed is ad-
justed mechanically and will never
drift nor vary when workloads or
voltages change. The rotary shaker
mechanism has a range of speeds be-
tween 50 rpm and 400 rpm. The
reciprocating shaker mechanism has
an adjustable stroke from 0 to 3%”
and a speed range between 40 and
285 oscillations per minute.

OVERALL DIMENSIONS: Width 40", Depth 29”, Height 65~
CHAMBER DIMENSIONS: Width 32%2", Depth 217, Height 26"

UNCONDITIONAL ONE-YEAR WARRANTY
Write for Catalog G26S/11101

PRECISION

NEW BRUNSWICK SCIENTIFIC CO., INC.

LABORATORY

P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY

APPARATUS




operator convenience makes

the

®

recorder

preferred for laboratory use

The rectifriter recorder has become the accepted
laboratory recorder—is preferred for the exacting tasks
of laboratory applications. The portable recti/riter is
the only galvanometric rectilinear recorder designed
specifically as a bench-top instrument with all routine
controls and adjustments located up front for extra
convenience. The “writing desk” chart carriage permits
operators to make the extensive notations usually associ-
ated with laboratory use while the instrument is recording.

Ruggedized die-cast construction results in an in-
strument that can “take it”"—yet removal of the one-
piece dust cover makes every working part completely
accessible and removable without further disassembly.
Every rectif riter carries a one-year full service warranty.

There is a recti/riter to fit your particular require-
ments—single and dual channel, portable and flush-

o

APPARATUS DIVISION
PLANTS IN HOUSTON

AND DALLAS. TEXAS

mounting models . . . each available in the widest
selection of standard ranges in the industry.

Two-Cycle Pen Response

d-c Milliampere Ranges........................ % ma to 100 ma
a-c Ampere Ranges.......................... 0.25 amp to 25 amp
d-c Ampere Range...........cccceevnnennne 100 mv for use with

standard shunts
Expanded Scale-a-c Voltage Ranges
80-130 V, 160-260 V, 320-520 V

a-c and d-c Voltage Ranges.................... 10 V to 1000 V
Frequency Ranges.................ccoeevvvviennnnen. 50, 60, 400 cps
Five-Cycle Pen Response

d-c Milliampere Ranges...................... 2.5 ma to 125 ma

Special options and accessories further expand
the versatility of recti/riter recorders. Write now for
complete information on this accepted laboratory
recorder line.

TEXAS INSTRUMENTS

NCORPORATED
09 BUFFALO SPEEDWAY
. BOX 6027

HOUSTON 6, TEXAS



| Speley E-D...and get the very best of circles

We've nursed this filter since it was a pulp..."

Now, from Eaton-Dikeman, world’s most
experienced producer of fine filter papers,
comes a quantitative filter paper whose ash
content is a full 25% lower than that called
for in ASTM and government regulations.*

Which is about as much as we can say
about the quality and purity of this new paper without
actually having you try it yourself. Which is exactly what
we'd like to have you do. There’s no obligation — just use
the coupon to send for free samples, and test it to your
heart’s content.

*Due to our rigorous quality control measures, the
chances that a single circle will have an ash content
exceeding the above specifications are approximately
one in a million.

10 NOVEMBER 1961

Please send me free samples of the three new E-D Quantitative
D Filter Papers (#60, #70 and #80).

NAME

COMPANY

ADDRESS

CITY ZONE STATE
—

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS., PENNSYLVANIA
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IN THE FOREFRONT OF RESEARCH

Automatic Superspeed Refrigerated Centrifuge

From its convenient, elevated control panel, to the completely smooth-walled
stainless steel combination rotor-chamber/evaporator, the RC-2 stands out
as the foremost Refrigerated Centrifuge in the Superspeed range. Accelera-
tion, Timing, Braking, Temperature Control, etc. are all automatic. High
gravities reduce running time; acceptance of six different rotors directly
onto the unequalled SERVALL-Blum Gyro-Action self-balancing drive pro-
vides functional versatility in routine and research applications. SS-34 Rotor
adapts to SERVALL Continuous Flow System which collects sediment in 8, 4,
or 2 standard 50 ml stainless steel tubes. We invite you to “lift the lid” on
the RC-2 and see for yourself why it is the Refrigerated Centrifuge designed
to researchers’ requirements. 17,500 rpm — 37,000 x G (with §S-34 Rotor).

Write for Bulletin SC-11RC-2
Norwalk, Connecticut )

SERVALL CENTRIFUGES SERVE YOU BEST
1478 SCIENCE, VOL. 134







You can tip over PYREX cylinders, but
it takes some doing because of the
extra big bases. You’ll find them hard
to break or chip because of the tough
glass. You’ll never have one roll off
the table because of the hexagonal
shaped base.

Treat them like regular cylinders
and they’ll last up to three times longer.

There are other advantages, too.
Each of these different cylinders has
special features.

MORE BOUNCE, LESS BREAK. Cylinder
No. 3046 is made for general use. Tip

LESS TIP
CHIP & BREAK
WITH PYREX

CYLINDERS

it over and it usually bounces, rarely
breaks. A shoulder below the rim takes
the shock—not the lip or rim. The top
is reinforced, to boot.

STEEL VEST. Cylinder No. 3025 is a
1000 ml capacity model for transport-
ing large quantities and sampling pilot
plant runs. Drop it when it’s filled and
there’s a mess, but no break. The steel
shield takes the bang. You’ll probably
find the large handle handy, too.

LESS TO REPLACE. You can use cylinder
No. 3075 in non-critical work. If it
breaks, you can replace just the cylin-

der, since the plastic base detaches. It
costs less than a Class A cylinder with
built-on base.

These are just 3 of 11 standard
PYREX cylinders designed for the lab.
All are made with No. 7740 glass—its
balanced properties give you high re-
sistance to heat shock and chemical
attack. Check the quantity discounts—
up to 23.5%.

CORNING GLASS WORKS
7511 Crystal Street, Corning, New York
CORNING MEANS RESEARCH IN GLASS

PYREX-* laboratory ware.. . the tested tool of modern research
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This new, compact, optical-electronic instrument
provides fast, accurate counting of red and
white cells, normal or abnormal blood speci-
mens. Operation is so simple that an operator
can run a large number of tests continuously
and efficiently. Most of the inaccuracies due to
operator fatigue are eliminated. Possibility of
statistical error is also reduced because the
total number of cells sampled is approximately
50 times that of a manual count.

simple The percent of time individual cells are present

in a photoelectrically-observed portion of a

economical “dark field” illuminated chamber determines
accurate... the cell count. Readout is direct on the large

easy-to-read panel meter — without need for
conversion tables or correction factors. A simple
facility is provided for convenient, positive
check of instrument calibration. The Model 75
N 5 Blood Cell Counter is ideal wherever blood cell
ﬂoo Coulllu m Aﬂcol/l counting is done — for routine admissions in
both large and small hospitals, diagnostic
determinations, research studies.

Local expert Sanborn service is available
from 46 Branch Offices and Service Agencies
throughout the country. Contact the one nearest
you for complete information —or write
Manager, Clinical Instrument Sales, at the
main office. Medical Division,
SANBORN COMPANY
175 Wyman St., Waltham 54, Mass.

SANBORN®/FROMMER MODEL 75 BLOOD CELL COUNTER
Price—$1800 F.O.B. Waltham, Mass. Continental U.S.A.

U.S. Pat. 2,775,159, Canadian Pat. 547,435

Other patents pending in U.S. and foreign countries.
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MTRAP

Hresge- Dy with the Vi Jis Uniteap.....

1482

The VIRTIS AUTOMATICALLY REFRIGERATED
UNITRAP offers a new convenience. To freeze-dry heat
labile materials use this automatic cold trap with any
required type of freeze-dryer and suitable vacuum pump.
Sublimating water molecules are frozen out on cooling coils
inside the stainless steel condenser...Coil temperature
has a maximum low of —65°. .. The high vacuum essential
for freeze-drying is maintained and moisture prevented
from contaminating vacuum pump oil.

The eight different vacuum drums available for use
with UNITRAP represent three different types . . . For bulk

processing only; for drying samples connected to a mani-
fold; and combination bulk and manifold drying chambers.
An electrically heated three tray rack is supplied for bulk
drying procedures. These trays yield an even heat input
to each sample, assuring uniform drying rates.

The VIRTIS UNITRAP provides maximum safety for
high vacuum studies . .. (no glass used except in the fab-
rication of the vacuum gauge.) Because a high degree of
drying efficiency is routinely obtained, the UNITRAP is
suitable for precise freeze-drying studies to relate to produc-
tion schedules, as well as for routine laboratory operations.

For full details on the Virtis UNITRAP write:

THE VirTis COMPANY, INC.

GARDINER, NEW YORK

SCIENCE, VOL.

134



Now !
Complete,
versatile

gas

chromatographic
Instrumentation

with F&M's new Model 500
—Model 1609 combination

F&M’s Model 500 gas chromatograph
with thermal conductivity detector
provides isothermal or programmed
temperature operation to 500°C.
F & M's Model 1609 attachment pro-
vides new flexihility by permitting the
use of a flame ionization detector
and capillary columns.

This new combination assures a
wide range of instrument flexibility
... provides an instrumentation
“package” that will satisfy your
most demanding analytical re-
quirements.

Each detection system can be
maintained independently in stand-
by operation. Changing from one
method of detection to the other

simply requires turning a switch.
No interchange of cells or other
components is necessary.

In both systems, columns and
temperatures can be conveniently
and quickly interchanged. Separate
heaters are provided in each unit
for independent heating of injec-
tion port, column, and detector.

Like the Model 500, the Model
1609 offers isothermal or pro-
grammed temperature operation.
It is suitable for both packed and
capillary columns, and is one of the
most sensitive detectors now avail-
able. Typical sensitivity for light
hydrocarbons is in the order of 5
to 50 ppb. Since neither air nor
water gives a signal with the flame

detector, the attachment is excellent
for use in the analysis of trace com-
ponents in complex mixtures and
of trace organic materials in air or
aqueous solutions. The flame de-
tector is simple to operate and is
relatively insensitive to temperature
and flow fluctuations.

The Model 1609 can be quickly
connected to any F & M Model 300
or 202 gas chromatograph, as well
as the Model 500. It is easily adapt-
able for use with other gas chroma-
tographs, too.

For additional information regard-
ing F & M instrumentation and ac-
cessories, write to F & M’s home office
or any of the district offices shown
below.

® Chicago Office:
P.O. Box 38
ROSELLE, ILLINOIS
TWinbrook 4-3180

® Houston Office:
4222 Richmond Avenue
HOUSTON 27, TEXAS
MOhawk 7-9148

® New Jersey Office:
P.O. Box 48
MORRIS PLAINS, NEW JERSEY
JEfferson 9-1221

@ Cleveland Office:
P.O. Box 7487
CLEVELAND 30, OHIO
TUxedo 6-1421

10 NOVEMBER 1961

@ F &M SCIENTIFIC CORPORATION

Starr Rd. & Route 41, P.0. Box 245
Avondale (Chester County), Penna.
COlony 8-2281 (Area Code 215)
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A budget-priced nuclear experiment and demonstration teaching aid is plctured abave This complete set is ideal for high school and

~ college laboratories, lecture halls and classrooms. One of its radioactive sources (Radium D+E) has a half-life of about 22 years, but
- what about the half-life of the ratemeter in the hands of enthusiastic high school students.and college freshmen?

Lionel/Anton has designed a sturdy, “student-proof”, frill-free ratemeter and accessories that can stand the punishment of years

- of school service. The “Atomic Curriculum Aide” is so versatile it can be applied to almost any atomic physics, chemistry or biology

~ experiment requiring nuclear radiation measurement. You'll fmd that the “hali- Ilfe" of your expenmenta! and teaching equipment

~ will increase manyfold with the Lionel 457,
~ The price for the complete set is only $194.50 f.0.b. our plant. Delwery can be made m 3 to 4 weeks. You may order, now, or send
~ for our complete catalog. ~ Write Dept. 457  (S)

( g LIONEL ELECTRONIC LABORATORIES

:3»";  Ve (Formerly Anton E"zectromc I.abomtones) 1226 mushmg Ave Brooklyn 37 N. Y
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Science —brought to life for you in all its richness,
variety and drama by the famed Smithsonian Institution

« Three volu

. 52 distinguis

Edited, wit
notes, by
of the
sion, Th

Begin membership with any one of these selections at reduced prices

MATHEMATICS IN THE
PHYSICAL WORLD, by Mor-
ris Kline. An understanding
of mathematics is the key to
understanding science. Here is
one of the most lucid explana-
tions available.

Publisher’s Price $6.00

MEMBER’s PRICE $4.95

B[OGRAPHY OF THE SEA, by
Richard Carrington. From the
creation of the earth to the
present —‘‘an enormous
amount of information on a
fascinating subject.” L. Har-
rison Matthews.

Publisher’s Price $5.00

MEMBER'S PRICE $4.25

THE SCIENCE BOOK CLUB 63 Fourth Avenue, New York 3, N. Y.
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Published at $15.00
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Exa A FIRSTHAND VISIT to the vast
Smithsonian Museum, this three-
volume set takes you on an inspection
tour of the most fascinating recesses
of modern science, offering as your
personal guides 52 of the foremost sci-
entific thinkers, discoverers and inter-
preters of our age.

Aptly titled, The Smithsonian Treas-
ury houses riches of scientific fact and
knowledge unrivalled by any other
publication of recent years. Side by
side, for example, you will find: Wil-
helm Roentgen modestly disclosing his
discovery of the mysterious phenom-
enon he called the “X” ray; Samuel P.
Langley reporting on his experiments
with machines that flew, a decade
before the Wright brothers—with ac-
tual photographs of his flights taken
by Alexander Graham Bell; Lincoln
Ellsworth recounting his perilous early
explorations of the North Pole.

As various and as lively as the world
of science itself, the contents of The
Smithsonian Treasury are drawn from
the storehouse of scientific information
contained in the annual “Reports” of
the renowned Smithsonian Institution.
Together, the three volumes provide a
reliable family encyclopedia of twen-
tieth century science, a biographical
dictionary of great scientists—and a
virtually inexhaustible source of read-
ing or browsing pleasure.

Turn, for instance, to ethnologist
Alfred Metraux unveiling, before an
incredulous world, the gigantic stone
idols of barren Easter Island; or to
paleontologist Errol White’s recon-
struction of the history of the strange
“living fossil,” the coelacanth fish,
dredged up from the East African Sea
after a hunt that lasted fourteen years;
to astronomer Fred L. Whipple’s fasci-
nating conclusions about the origins
and meaning of meteors that have
scarred the earth with craters up to
50 miles in diameter; or to physicist

FREE

May we send you this $15.00 set FREE?

on joining the
Science Book Club

Karl K. Darrow’s astonishingly accu-
rate predictions of the potentialities for
good and evil of nuclear fission—a full
five years before the first atomic bomb.

Yet these constitute only a sampling
of the wealth of scientific lore in
The Smithsonian Treasury. Here
you also come upon: Albert Einstein,
explaining with brilliant simplicity the
significance of Isaac Newton’s discov-
eries for our age of relativity; Gugli-
elmo Marconi setting forth, for the first
time, the undreamed-of possibilities of
his new “toy,” wireless telegraphy;
Nobel Prizewinning biochemist Wen-
dell M. Stanley speculating on the
probable links between viruses and
cancer in man; even J. Edgar Hoover,
revealing the part played in crime de-
tection by such scientific instruments as
the spectrograph and the comparison
microscope.

You stand beside Pierre Curie and
his wife Marie as they isolate the pecu-
liar substance known as radium and
faithfully record its even more peculiar
emanations. With distinguished astron-
omer H. P. Wilkins, you map the sur-
face of Mars, tracing the changes in
its incredible “canals” that may be the
long-sought evidence of intelligent life.
You join zoologist Raymond L. Dit-
mars on his expedition to Panama
where he attempts to snare live speci-
mens of the deadly vampire bat from
caves seething with bloodsucking bugs,
huge roaches, spiders five inches in
diameter, and bats hanging in clusters
that measure fifteen feet across.

Published at $15.00, the three-
volume Smithsonian Treasury is yours
as a gift, on joining the Science Book
Club. The six works listed below
are typical of the outstanding Selec-
tions offered to members every month
at reduced prices. Choose any one of
them to start membership now—while
this exceptional introductory offer re-
mains in effect.

edited by Milton K. Munitz.
Man’s conception of the uni-
verse traced from Babylonian
myth to the findings of mod-
ern astronomy, physics and
math. pyblisher’s Price $6.50

MEMBER’s PRICE $4.95

INTELLIGENT MAN'S GUIDE
TO SCIENCE, by Isaac Asi-
mov. Two volumes, boxed;
nearly 1000 pages; 219 illus-
trations—*‘the most up-to-date,
exciting and readable account
of the spur heads of modern
science.” Science.

Publisher’s Price $15.00

MEMBER'’s PRICE $9.95

KNOWN, by Walter Sullivan.
From Earth's interior to the
outer limits of space — first
complete account of the
breathtaking discoveries of the
International Geophysical
Year. publisher's Price $7.95

MEMBER's PRICE $5.75

BRAINIAC K-20 PORTABLE
LAB. Unique ‘‘electric brain”
construction kit—solves prob-
lems in mathematics and
logic, demonstrates basic
principles of computer theory.
With lucid manual of instruc-
tions. List Price $11.95

MEMBER'S PRICE $5.95

THE SCIENCE BOOK CLUB Dept. §-48

63 Fourth Avenue, New York 3, N. Y.

Please enroll me as a member and send me my $15.00 set
of THE SMITHSONIAN TREASURY OF SCIENCE. free,
along with my_first Membership Selection, indicated below.
As a member, I need take as few as 3 more Selections during
the next 12 months, always at reduced Member’s Prices.
After every 4 Selections, I will receive a free Bonus Book.

43

Membership Sel

Additional Selection




BRAND NEW FROM NESTER AND FAUST

ANAKRO GAS b
CHROMATOGRAPH

A precise, inexpensive unit . . . compact,
(8x8x18"), complete, no extras. Connect
to Helium supply and recorder. If vari-
able temperatures are used, connect
thermocouple to potentiometer for cor-
rect temperature on preheater and
column oven.

®
:\ 3 DC-200 COPPER
® 8000 ohm Thermistor detector (100,000 ohm by special | @ . @ ® cﬁﬁ‘;.‘ifi’fm
order) ® unlimited col hoice ® simple silicon rubber ' O]F v Blin o
T 3 w2 Tmcaonoe Thane
septums for injection port ® upper temperature limit 250— ‘ i & TETRAGORGETHYLENE
300° C @ variable preheater and column controls—not 1 3 @
‘imi'ed to room temperature ® 12 step attenuator ® PRICE: l‘ ‘
$345, iy
il
A

NESTER SPINNING BAND
DISTILLATION COLUMNS

An improved type for use under high
vacuum . . . developed to meet the need
for a laboratory still superior to conven-
tional types in the fractionation of heat-
sensitive or high-boiling, high viscosity
liquids.

ROTARY
SPRAY &
EVAPORATOR::::.

up to 100% higher evaporation rate
The columns contain spiral screen bands

having 300 teeth per inch contacting the
walls of the still. This construction provides
violent agitation of the reflux liquid and
gives intimate contact of descending and
ascending vapors. The reflux ratio of the
still is controlled by means of an adjustable
needle valve eliminating the possibility of
leakage.

® high fractionating efficiency ® designed to operate at low
pressures down to 107> mm Hg ® free ‘rom leaks, contamination
of stopcock lubricants, mechanical difficulties ® extremely low

tendency to flood ® available in a variety of sizes at minimum
cost.

for purchase or more information on any product, call or write

1486

2401 OGLETOWN RD.
NEWARK, DELAWARE

Permitting continuous addition dur-
ing operation, - the rotary spray
evaporator utilizes a rotating stain-
less steel spray agitator which picks
up solute and solvent—spraying it
onto the heated walls of the flask.

o v tight system has capability of 10~° mm
Hg ... leak free, eliminating vapor escape ® ex-
cellent for materials with high heat of vaporization
and for evaporation of alcohol below room tem-
perature ® product can be disiributed over a small
area ® large quantities of water can be removed
after liquid chromatographic run ® liquid which
tends to foam may be added slowly ® large 2"
neck for easy removal of material.
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INVERTED

CAMERA-MICROSCOPES

The all-purpose microscope for visual examination,
screen viewing and fphotomicrography. Built-in
3% " X 4% " camera with four flat field photo-eyepieces
on revolving turret. Accessory attachments for 35mm.,
Polaroid. and movie cameras. Low-power (5X-40X)

INVERTED LABORATORY AND RESEARCH MODELS

Brightfield Laboratory Models: Phase Research Models:

MONOCULAR MODEL MIC. Four brightfield ob- ~ MONOCULAR MODEL PH-MIC. Eight phase objectives
jectives 5X, 10X, 40X, 100X (oil); eyepieces 5X, 10X, 10X, 20X, 40X, 100X (oil) in both bright and dark-
5X; ample height adjustment of condenser-ilumi-  medium contrast; eyepieces 5X, 10X, 15X; high inten-

nator for even large culture bottles;
built-in base trangformer. $409-

BINOCULAR MODEL BMIC. Binocular version $609
of Model MIC, with camera mechanism. "

Brightfield Research Models:

MONOCULAR_MODEL BR-MIC. Five brightfield ob-
ectives 5X, 10X, 20X, 40X, 100X (oil); eyepieces 5X,
0X, 15X; rack and pinion condenser mechanism with
individual centering adjustments for condenser and
illuminator; elevating compartment provides $ 545
handy storage for accessories. C

BINOCULAR MODEL BR-BMIC. Binocular version of

sity Koehler-type illuminator;five-choice intensity trans-
former; phase turret condenser with aperture $ 812
for brightfield; elevating base. ..

BINOCULAR MODEL PH-BMIC. Binocular
version of Model PH-MIC plus built-in $|0|2
camera mechanism. .

Prices include optics, cabinets, filters, ial

P

. slides, petri dishes, and basic accessories. The

Foiis

is standard with
and available as an y
for lars. A dates 35mm. camera
back or Polaroid Land Camera Attachment.

built-in camera
oo 1, = 3

accessories available. Needs only 9” x 12* table space.

Brightfield Research Models:

MONOCULAR MODEL U-12. Same objectives
and visual eyepieces as Model BR-MIC. $l 195.

BINOCULAR MODEL BU-12. Binocular
version of Model U-12.

Phase Research Models:
MONOCULAR MODEL U-13. Same phase objectives,

$1379.

turret condenser, and visual

eyepieces as Model PH-MIC. $ 1390.
BINOCULAR MODEL BU-13. Binocular

version of Model U-13. $1580.

Model BR-MIC, with camera mechanism. $745. Bofh aviilable ot extra o

Only UNITRON Inverted Microscopes Offer ALL These Advantages |

accommodates slides, wet mounts, special glassware, warming |
chambers and micro-manipulators @ unobstructed stage for
easy access @ built-in, correct intensity illumination @ glare-
free coated optics @ special petri dishes for observation
of cultures even by highest power oil immersion objective ®
graduated mechanical stage @ accessory camera attach-
ments @ long working distance 40X objective and other
accessories also available

|
ASK FOR A FREE 10-DAY TRIAL. You be the judge in I
|

I
|
|
I
|
|
I
I
I
I
I

UNITRON

INSTRUMENT COMPANY . MICROSCOPE SALES DIV.
66 NEEDHAM STREET . NEWTON HIGHLANDS 61, MASS.

I'd like to try UNITRON Model ............ absolutely free for ten
days with no obligation. Send details.

[] send me your complete catalog # 4w-1

your own lab. Select the model you want. Then fill out and e

mail the coupon. Microscopes sent and returned at our g et el
expense. You assume no obligation. Or if you want more :

data on these and other UNITRON microscopes, use coupon crty ZONE STATE

to request our complete catalog.
10 NOVEMBER 1961 1487



For accurate inspection and measurement of

DELICATE SPECIMENS, ELEGTRON PHOTOMICROGRAPHS,
ULTRACENTRIFUGE AND ELECGTROPHORESIS

PHOTO DATA ON PLATES AND FILM

The Nikon 6 Optical Comparator has proved so successful in
ultracentrifuge photo plate evaluation, that it is now being
used for almost every kind of photo data analysis. Electron
photomicrographs are now being studied and analyzed with
the Nikon 8. And it is being used in many phases of chroma-
tography, measuring fringe patterns and reading electropho-
resis photo plates. It is even being used for examining and
measuring delicate specimens in petri dishes.

Special holders are available for the plate and film types used
in each application. They are designed for convenience in
mounting, and to permit shifting and scanning.

Essentially, the Nikon 68 Optical Comparator is a projection

macroscope provided with surface as well as sub-stage illumi-
nation. Its magnification range is from 10x to 100x—extend-
able to 500x. Any object, thing, substance, specimen, slide,
photoplate or film, placed upon its stage, appears as a bright,
crisp-sharp, magnified image on a 12-inch screen — in true,
natural colors. It can be observed by several people, simul-
taneously — studied, evaluated and measured to 2-micron
increments — all in the comfort of a normally lit room.

If you have an inspection or measurement problem which
lends itself to the unique capabilities of the Nikon 6 Optical
Comparator, why not tell us about it. Write to Dept. S-11.

@3 NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3

NIKON OPTICAL COMPARATOR

model 6

Wit
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RADIOMETER

DIRECT READING

Conductivity
Meter

type CDM2

3355 Edgecliff Terrace

The Radiometer Direct Reading Conductivity
Meter fills a long-felt want in any laboratory.

Without any sacrifice in accuracy it has been

made more flexible and simple in operation than
the ordinary conductivity bridge. Direct reading
on all of 12 ranges — accuracies better than 1%
to 2% are displayed instantaneously on an
illuminated and mirrored scale.

With a choice of conductivity cells, it is ideally
suvited for all normal laboratory conductivity

SOLD AND SERVICED IN U.S.A. BY

THE LONDON COMPANY

(Formerly Welwyn International Inc.)
CLEVELAND 11, OHIO

measurements as well asconductometrictitrations.
Simple to calibrate and use, it can be operated
by untrained personnel if necessary, and can
drive a recorder for continuous measurement,

Write for further descriptive literature
and prices.
RANGES:

0-1.5-5-15-50-150- 500 micromhos,
0-1.5-5-15-50-150- 500 millimhos.
’ J9581

RADIOMETER

72 Emdrupvej COPENHAGEN, DENMARK

‘In Canada: Contact any Branch of Canadian Laboratory Supplies Limited
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PHOENIX Amino Acid Analyzers

MODEL K-8000 _ MODEL VG-6000
A COMPLETE INSTRUMENT LINE
FOR
AUTOMATIC ANALYSIS
OF AMINO COMPOUNDS IN

o Protein Hydrolysates

o Protein free plasma and other
¢ Physiological fluids

o Tissue extracts

o Hydroponic solutions

e Foods

o Culture media

o Pharmaceuticals

o Adaptable to Phoenix
Stream Splitting System 5500

Sensitivity: 0.1 to 3.0 micromoles of amino
acid with a precision of 100 == 3%. Useful
results at even lower levels.

Phoenix offers a plete line of p ts, repl t
parts, and accessories for use with the Spackman-Stein-Moore
Amino Acid Analyzer System, as described in Analytical MODEL VG-6000-B
Chemistry 30, No. 7, pages 1190-1206 (1958) and the
Variable Gradient Analyzer System as described by Dr. Karl
A. Piez and Louise Morris in the November 1960 issve of COMPONENTS ALSO AVAILABLE SEPARATELY
Analytical Biochemistry. For complete details, write Phoenix .
Precision Instrument Company, 3803-05 r:l Sth  Street, FOR BENCH-TYPE ARRANGEMENT, AS SHOWN BELOW
Dept. K, Philadelphia 40, Penna. : — ——
MODEL 5400

RECORDING FLOW-PHOTOMETER

PHOENIX PRECISION INSTRUMENT COMPANY
3803-05 NORTH FIFTH STREET e PHILADELPHIA 40, PA.
BAldwin 8-7417 e CABLE PPICO
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DON'T USE BALL JOINTS...

OPEN END McLEOD
GAUGE. Eliminates
capillary contamina-
tion; facilitates pre-
cise measurement on
two scales: 0-10 mm.
and 1-1000 micron.

ELECTRONIC RES4ST,

MOMETER. No calculations re-
quired. Read temperature directly
..from —100°C to 900°C, with
0.25° accuracy.

if you
don’t use
'i;the proper
clamp'

The advéntages of ball joints have long
en recognized; now their potentlal can

eliminates most corrosion problem.s Spe—
cial improved design insures the desired
flexibility with the use of ball joints; and
at the same time, protects the system from
leakage. This clamp can be fitted to any
make ball joint, regardless of stem

diameter.

JC2000Ball Joint Clamp, size 12 ea. $1. 20
JC2100 Ball Joint Clamp, size 18. ea. $1.30

BALL JOINT CLAMP

Assures necessary FLEXIBILITY w1th qulck POSITIVE seal

AQUET. Remarkably
effective liquid de-
tergent in handy, re-
usable, leakproof
squeeze - bottle dis-
penser. Cleans lab-
ware quickly, safely.

TEFLON NEEDLE VALVES. With rub-
ber ‘0"’ rings to control flow of
corrosive fluids even under high
vacuum.

MANOSTAT MICROTITRATOR. Lets
you detect end point electrometri-

cally...titrate even a single drop
easily, accurately.

Tbee EMIL GREIVER . @5,

10 NOVEMBER 1961

MACRO
ACCROPET
PIPETTOR. Most
versatile precision pipettor

yet designed! Any capacity up to 25 ml.

ACCROPET PIPETTOR.
Micro or wultramicro
size...for safe, easy,
precise one-hand
pipetting.

Write For Brochures On Products Desired

CHROMERGE. Super-
efficient labware
cleaner! Easier,
safer, far more ef-
fective than old-
fashioned methods.

20-26 N. MOORE STREET ® DEPT. 427, N. Y. 13, N. Y.
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BAUSCH & LOMB
TRI-SIMPLEX
MICROPROJECTOR
Projects mounted speci-
mens or living organisms
on screen or tracing pad.

BAUSCH & LOMB
STANDARD TEACHING
MICROSCOPES
Standard size and opera-
tion with exclusive stu-

dent-proof features.

BAUSCH & LOMB
BUNSEN
SPECTROSCOPE
Basic tool of chemical
analysis; shows spectra of

elements.
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Why it costs far less
to buy Bausch & Lomb

Your investment is protected for life! B&L educational instru-
ments are built to shrug off the punishment of day-after-day, year-
after-year use. They’re made in America, to the world’s highest
standards. Workmanship and materials are guaranteed for life.
If you should ever need service, a nation-wide network of B&L
dealers provides it promptly and dependably. :

You save precious teaching time, too. This Tri-Simplex Micro-
projector lets you point out important details of microscope study
to all students at the same time. They see brighter, clearer images
than any other school projector can provide. They know exactly
what to look for with their own microscopes. They understand
better, learn faster.

GET YOUR FREE coPY

of this data brochure
covering the world’s |

BAUSCH & LOMB INCORPORATED

e e ]

Made in America, to the
world’s highest standards.

finest teaching tools | 85623 Bausch Street, Rochester 2, N. Y.
for the balanced : Il Please send Brochure D-152
sclence program. A
| NAME, TITLE
BAUSCH & LOMB [N
v el | ADDRESS
|
|

| e SIS s e i e s o

L o e e e e o o o — — ——————
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SCIENCE

“Say It 4in’t So!”

What does a lexicographer owe to the language? The critics of Web-
ster’s Third New International Dictionary (1961) think that a dictionary
ought to make it possible for its readers to distinguish good usage from
bad and that it ought to maintain useful differentiations in meaning.
To some extent the editors of the new edition disagree. The status label
“colloquial” has been dropped. The nonsense formation irregardless
was called erroneous or humorous in the 1958 printing of the second
edition, but is called nonstandard in 1961. The much criticized ain’t
was stigmatized as dialect and illiterate in 1958; in 1961, although it was
“disapproved by many,” it was said to be “used orally in most parts of
the U.S. by many cultivated speakers.” This we doubt. Common speech
blurs some distinctions. Common speech has come to use infer to mean
imply, a change reflected in the dictionary without the notation that
careful writers do not make this mistake.

So much for ordinary usage. The lexicographer may not pick and
choose among scientific words even though he might wish to do so.
Bad formations such as Pleistocene and speedometer are with us to stay
and furnish bad examples for analogous coinages. If speedometer had
been speed-meter it would have been English and we might have been
spared ceilometer, which could have been cloud- or sky-meter.

But this is by the way. A sample list of 125 new scientific words and
popular words generated by science was matched against the dictionary.
Of the words (not all of them appear below) that first appeared in the
Addenda of the 1958 printing, almost all achieved full status in 1961.
Among them are: afterburner, antibiotics (as drugs), astronautics (but
astronaut was not listed), analogue computer, binding energy, blue
print (as a verb), brain washing, chromatography, fission and fusion
(both in the nuclear sense), health physics, hybrid corn, narcoanalysis,
nuclear reactor, operations research, pip (radar), radioisotope, radiation
sickness, radome, tsunami, and servomechanism.

Among the slow bloomers—words that achieved full status only after
lingering in the Addenda from 1945 on—are: actinomycin, ballisto-
cardiograph, dendrochronology, fluorescent lamp, Geiger counter, gal,
gramicidin, mass number, microwave, neutrino, and radar. A

To find the words that appear for the first time in the 1961 edition
is more difficult. Here are a few: antimatter, astronaut, astronavigation,
blastoff, digital computer, fallout, free radical, gibberellic acid, informa-
tion theory, imprinting (psychology), pad (in the senses of both “launch-
ing pad” and “residence”), radiocarbon, radio star, satellite (man-made),
sputnik, strontium 90, and torr (for mm-Hg).

It is even more difficult to turn up words that are not listed. Most
are of recent coinage or have only recently been used in a new sense.
Some are: avoidance behavior, bionics, coesite, communications satellite,
cosmonaut, optical maser or laser (maser, however, does appear), Méss-
bauer effect, reinforcement (psychology), systems approach, telegenesis
(biology), and test ban.

The editor has paid his debt to science more fully than to general
culture. His working rule that accuracy “requires a dictionary to state
meanings in terms in which words are in fact used, not to give editorial
opinion on what their meanings are” does better;for technical terms
than for English in general. We hope the next edition will distinguish
more sharply and with more discrimination betwéen illiterate and literate
usage, both in speech and in writing.—G.DusS.
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The New F@HD@A@.® Flow Monitor/ Flow Detector

They give you a radioassay of liquid, gas or gas-vapor
continuous flow systems and fractionation devices

Purchase them as companion pieces of laboratory
equipment to column or gas chromatographic appara-
tus. No longer is it necessary to devote long hours count-
ing samples because the Tri-Carb Flow Monitor/Flow
Detector automatically indicate peaks of radioactivity
in the effluent stream. With the Packard system the
biological scientist is freed from time-consuming, tedi-
ous and repetitive measurements. Personnel can devote
more time to pure research. Provision is made for either
automatic digital or strip chart presentation — or both.
They can be added as the requirement arises.

FEATURES: e Choice of three Flow Detectors to
meet individual requirements. ® Dual channels permit
the simultaneous use of two scale ranges. e Five
decade log scales prevent data loss due to wide ex-
cursions of radioactivity. ® Spectrometer “windows”
permit maximizing the (efficiency)? to background
ratio. ® Excellent resolution maintained for column
chromatography. ® Maximum quantitative trapping for
gas chromatography. e High counting efficiencies — 25
to 30% for C'4. e Low background — 20 to 25 CPM or
less. ® Transistorized for optimum performance.

For complete information on the Tri-Carb Flow Monitor|Flow Detector,
write for Bulletin AD-1003 or call your Packard Sales Engineer.

PACKARD INSTRUMENT COMPANY, INC.
BOX 428 + LA GRANGE, ILLINOIS * HUnter 5-6330

BRANCH OFFICES: CHICAGO « ATLANTA « LOS ANGELES + PHILADELPHIA « SAN FRANCISCO « WASHINGTON, D.C. +« ALBUQUERQUE « BOSTON

DALLAS + NEW YORK +« PITTSBURGH « ZURICH « HANOVER + PARIS




Bed Demineralizer installed at Gen-
eral Dynamics Corporation’s Electric
Boat Division at Groton, Conn. De-
mineralized Water is used in atomic
energy experimental work. Flow rate
is 300 G.P.H.

UP TO
5000 G.P.H.
BUILT TO LAST
30 YEARS
OR MORE

Linking hands with America’s dynamic
industries to keep America strong,
Barnstead research has pioneered
standards of water purity to a degree
not possible a decade ago . . . not pos-
sible even three months ago. Nuc-
leonics, Electronics, missiles, atomic
energy, radar, chemicals, — the top
names in our technological advance-
ment look to Barnstead for mineral-
free water required to make precision
specifications a reality..

Barnstead engineers are specialists
in PURE WATER. Barnstead is the
only company that builds a complete
line of both Stills and Demineralizers.
Frequently, both systems of water
purification, plus other specialized
equipment, are combined to produce
the kind of purity needed for a spe-
cific operation. Isn’t this the kind of
unbiased experience you would like to
have “on call”? Why not contact
Barnstead today!

FREE LITERATURE

e CATALOG 160 ON DEMINERALIZERS
o CATALOG “G"” ON WATER STILLS

armstead

STILL AND STERILIZER CO.
49 Lanesville Terrace, Boston 31, Mass.
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Program Summary

Geology and Geography
Tuesday 26 December

Ground Water Problems in the Rocky
Mountains and Great Plains District,
Part 1. Joint symposium of AAAS Sec-
tion E-Geology and Geography and the
Geological Society of America, cospon-
sored by the American Geophysical
Union. Arranged by Theodore R. Walk-
er, University of Colorado. William G.
Weist, Jr., U.S. Geological Survey,
Denver, will preside. Ground water in
Colorado—its importance during a na-
tional emergency, Paul T. Voegeli, Sr.
How much do we know about ground
water in the Colorado High Plains?,
Harold E. McGovern and Donald L.
Coffin. Artesian aquifers of the Denver
Basin, Colorado, George H. Chase. Le-
gal and management problems related
to the development of an artesian
ground water reservoir, Edward A.
Moulder. Engineering and geology as
an aid in solving ground water litiga-
tion, Edward D. Jenkins.

Wednesday 27 December

General Session for Contributed Pa-
pers in Geology.

Ground Water Problems in the Rocky
Mountains and Great Plains District,
Part II. James H. Irwen, U.S. Geologi-
cal Survey, Denver, will preside. Man-
agement of radioactive waste in a basalt
terrane, Idaho, Raymond L. Nace. Ge-
ological aspects of the Rocky Mountain
Arsenal disposal well, Louis J. Scopel.
The measurement of geohydrologic fea-
tures affecting waste movement at Han-
ford, Washington, Randall E. Brown
and John R. Raymond. Artificial ground
water recharge: an aid to better water
management, Dean O. Gregg. Pond
water for domestic use, R. W. Stallman.
Hydrologic significance of six core
holes in carbonate rocks, Nevada test
site, Stuart L. Schoff and Isaac J. Wino-
grad.

Section E Dinner. John M. Parker,
Kirby Petroleum Company, Denver,
arranger.

Retiring Vice President’s Address,
Section E. Richard J. Russell, director,
Coastal Studies Institute, Louisiana
State University, and vice president for
Section E, will preside. Some attributes
of numerical data in geology, William
C. Krumbein, professor of geology,
Northwestern University, retiring vice
president for Section E.

Thursday 28 December
Section E Committee Meeting.

Association of American
Geographers, Great Plains—
Rocky Mountain Division

Program chairman: M. John Loef-
fler, University of Colorado.

Tuesday 26 December

Contributed and Invited Papers in
Geography, I. Program of the Associa-
tion of American Geographers, Great
Plains—Rocky Mountain Division, co-
sponsored by Section E. Arranged by
Karl Stacey, Kansas State University.
Alan D. Tweedie, Newcastle University
College, New South Wales, Australia,
and University of Colorado, will pre-
side. Cascade Alp slopes and Gipfel-
fluren as clima-geomorphic phenomena,
Will F. Thompson. Agricultural fron-
tier in northern Alberta: a preliminary
look, Thomas M. Griffiths and Clark
N. Crain. The proportional relief land-
form map, Merrill K. Ridd. Water bal-
ance and the history of ancient Lake
Bonneville, Vasyl M. Gvodetsky and
H. Bowman Hawkes.

Wednesday 27 December

Contributed and Invited Papers in
Geography, II. Arranged by M. John
Loeffler and the department of geog-
raphy, University of Colorado. Col.
Joseph P. Hereford, U.S. Air Force
Academy, Colorado Springs, will pre-
side. Population growth in California:
a problem in distribution, Howard F.
Gregor. Population change, resource
use, and income distribution, Calvin
Patton Blair. Recognizing and meeting
the map requirements of the population
explosion in the western United States,
John C. Sherman. Colorado oil shale:
an undeveloped strategic resource,
Harold A. Hoffmeister.

Contributed and Invited Papers in
Geography, III. Arranged by M. John
Loeffler and the department of geog-
raphy, University of Colorado. John
C. Sherman, department of geography,
University of Washington, will preside.
Modern Los Angeles, creature of the
population explosion, Howard J. Nel-
son. The impact of an exploding popu-
lation on a semideveloped state: the
case of Arizona, Andrew W. Wilson.
The changing pattern of population dis-
tribution in Texas, Stanley A. Argin-
gast. Implications of land inventory
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Kodak reporis on:

the Recordak Minicard System ... weakness in bees’ knees

Can it replace the stroke of genivs?

Never!

It is unspeakable that a piece of
hardware—even a piece of hardware
priced in seven figures to the left of
the decimal point—should replace the
genuinely creative human mind.

The sheer gall of so blithely adver-
tising such a price tag need not bowl
you over. This nation’s bill for re-
search unwittingly repeated bears sev-
eral more places to the left of the deci-
mal point. (See Document No. 113,
86th Congress, 2nd Session, Senate.*)
Since this problem is attracting per-
ceptive, penetrating interest from im-
portant quarters and since we are con-
vinced that we have the most feasible
and fully engineered answer to it,
there is no harm in pointing out pub-
licly the following facts about our
Recordak Minicard System:

1) The Minicard chip of film combines
in a single physical entity both a)
language the machines can use in
classifying to almost any desired depth
of detail for quick retrieval and b)
microreproduction of the actual docu-
ment, photographs, manuscripts, arti-
cle reprints, drawings, or whatever for
the human user to examine with his
natural-born eyes as soon as the ma-
chine has “remembered” it and re-
stored it to size.

2) The small size of these chips per-
mits the machines to search through a
vast amount of information at tre-
mendous speed.

3) The Minicard machines further save
searching time because the incredible
information-packing density of pho-
tography and the speed with which it
copies information make it practical

*For sale in conventional printed form at 70¢ by the
Superintendent of Documents, U. S. Government
Printing Office, Washington 25, D. C. This richly
detailed 283-page document comes down to a little
“stick” of Minicard chips like this:

The chips are never touched by human hands.
The machinery puts them on sticks and shifts
them from one stick to another.

for the machinery to duplicate each
complete Minicard chip for every
pertinent sub-classification. The sub-
classifications can therefore be made
so fine that each contains relatively
few Minicard chips for the machinery
to zip through.

In short, a Minicard System can oc-
cupy legions upon legions of creative
minds with very sharply relevant in-
formation from the whole store of the
recorded past while the stroke of
genius is being patiently awaited.

We are also happy to discuss information-
retrieval problems with those who do not
need quite such mighty armament. Write or
phone Recordak Corporation, 415 Madison
Avenue, New York 17, N. Y. (Subsidiary of
Eastman Kodak Company).

This is another advertisement where Eastman Kodak Company
probes at random for mutual interests and occasionally a little
revenue from those whose work has something to do with science

10 NOVEMBER 1961

Easy honey

Bees flee from the vapor of Propionic
Anhydride (Eastman P1291) to shel-
tered parts of the hive. There they
cower timorously and submit to rob-
bery. Neither bee nor honey nor thief
is in any wise damaged, finds the
USDA Agricultural Research Service.

Distillation Products Industries, Roches-
ter 3, N. Y. (Division of Eastman Kodak
Company) supplies a kilogram for $2.55;
also a copy of “List No. 42 to facilitate
quick action upon receipt of intelligence

concerning any other of some 3900
Eastman Organic Chemicals.

Price subject to change
without notice.
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GET YOUR ADVANCE COPY

of the General Program of the
AAAS Denver Meeting
by first class mail — early in December

The General Program of the 128th Meeting of the AAAS in Denver, 26-31 December
1961, will be available to you, at cost, within the first week in December—whether you can attend
the Meeting or not.

Program Content

1. The two-session AAAS General Sessions, “Moving Beta Beta Beta Biological Society, Biometric Society
Frontiers of Science,” Part I—Speakers: Howard A. (WNAR), National Association of Biology Teachers,
Meyerhoff and Arthur R. von Hippel; Harrison Brown, Scientific Research Society of America, Society for Gen-
presiding. Part II-Speakers: Halton C. Arp and E. W. eral Systems Research, Society of Protozoologists, Society
Fager; Harrison Brown, presiding. of Systematic Zoology, and the Society of the Sigma Xi.

2. The 29th John Wesley Powell Memorial Lecture. 7. The multi-sessioned speci i

0. ctu . pecial programs of the American
Speaker: Glenn T. Seaborg; Paul M. Gross, presiding. Astronautical Society (Hugh L. Dryden as dinner

3. On “AAAS Day,” the four broad, interdisciplinary speaker), American Physiological Society, American
symposia—Physics of the Upper Atmosphere; Geochemi- Psychiatric Association, Association of American Geog-
cal Evolution—The First Five Billion Years; Existing rz}phers, Ecological Society of America, National Science
Levels of Radioactivity in Man and His Environment; Teachers Association, National Speleological Society
and Water and Climate—arranged by AAAS Sections —and still others, a total of some 70 to 80 participating
iOilltly. organizations.

4. The Special Sessions: AAAS Presidential Address and 8. The sessions of the Academy Conference, the Confer-
Reception; Joint Address of Sigma Xi and Phi Beta ence on Scientific Communication, and the Conference
Kappa by Harrison Brown; the Tau Beta Phi Address on Scientific Manpower.
by John A. Logan; National Geographic Society Illus- 9. The sessions of the AAAS Cooperative Committee on

trated Lecture; and the second George Sarton Memorial

Lecture by Joseph Kaplan. the Teaching of Science and Mathematics, of the AAAS

Committee on Science in the Promotion of Human
5. The programs of all 18 AAAS Sections (specialized Welfare.

i d tributed . ,
symposia and contributed papers) 10. Titles of the latest foreign and domestic scientific films

6. The programs of the national meetings of the Ameri- to be shown in the AAAS Science Theatre.
can Astronomical Society, American Society of Crimi- '
nology, American Nature Study Society, American 11. Exhibitors in the 1961 Annual Exposition of Science
Socicty of Naturalists, American Society of Zoologists, and Industry and descriptions of their exhibits.

Advance Registration

Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival;
(2) You receive the General Program 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.

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

la. [J Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and
all privileges of the Mecting (50¢ is for first-class postage and handling) .

1b. 0 Enclosed is $2.50 for only the General Program. (It is understood that, il 1 should attend the Meeting later, the
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.)

(check la or 1b)

9. FULL NAME (Dr., MiSS, €LC.) .- .o\ttt ettt

(Please print or typewrite) (Last) (First) (Initial)

3. OFFICE OR HOME AD D R ESS . ..ottt it e e i et ens

(For receipt of General Program)

CITY . ZONE ............ STATE ... ..,
4, FIELD OF INTEREST ... ... i e B

5. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION o it ettt i it it ettt

6. CONVENTION ADDRESS . oo e et s e

(May be added later, after arrival)
Please mail this coupon and your check or money order for the total amount to the
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.
ORDERS RECEIVED AFTER 15 DECEMBER 1961 CANNOT BE PROCESSED
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programs in Chile, Donald D. Mac-
Phail.

Geographers’ Dinner. Arranged by
M. John Loeffler, University of Colo-

rado.

Thursday 28 December

Contributed and Invited Papers in
Geography, IV. Arranged by M. John
Loeffler and the department of geog-
raphy, University of Colorado. Karl
Stacey, Kansas State University, will
preside. The impact of growing metro-
politan areas on water resources plan-
ning, Robert S. Collins. The Piedmont:
Colorado’s expanding core, M. John
Loeffler and Albert W. Smith. Area and
people in political geography, Joseph
Velinkonja. Water problems in eastern
Australia, Alan D. Tweedie.

National Geographic Society

Saturday 30 December

Annual Lecture and Color Film of
the National Geographic Society. Mar-
garet Mead, member AAAS board of
directors, will preside. The sacred well
of Chichén Itza, Matthew W. Sterling,
research associate, Smithsonian Institu-
tion; Committee for Research and Ex-
ploration, National Geographic Society.

National Speleological Society

Program chairman: Brother G. Nich-
olas, F.S.C., University of Notre Dame.

Friday 29 December

Speleogenesis. Program of the Na-
tional Speleological Society, cospon-
sored by AAAS Section E~Geology and
Geography, and the Geological Society
of America. Opportunities for geolog-
ical research in caves, William E. Davis.
Speleogenesis in the Marble Mountain
area, Colorado, Donald Davis. Geology
and speleogenesis of Porcupine Cave,
Utah, Jon Haman. Crystal wedging as

Program summaries for the
chemistry and mathematics sec-
tions appeared in the 27 October
issue of Science, and for the
physics and astronomy sections,
in the 3 November issue. Program
summaries for other sections will
appear in subsequent issues.

a factor in cavern breakdown, William
B. White and Elizabeth L. White.

General Session. Brother G. Nicholas,
presiding. Notes on Colorado cave in-
sects, Robert Ayre. Origin and devel-
opment of lava tubes, William R. Halli-
day. Recent progress in Montana spele-
ology, Howard McDonald. Preview of
1962 Black Hills meeting of NSS,
John Streich.

Agriculture

Land and Water Use with Special
Reference to Mountain and Plains Re-
gions. Symposium in four sessions, ar-
ranged by D. Wynne Thorne, Utah
State University. One session jointly
arranged by Terah L. Smiley, Univer-
sity of Arizona, and D. Wynne Thorne,
Utah State University. Program of
AAAS Section O-Agriculture, cospon-
sored by AAAS Section E-Geology and
Geography, and the Committee on
Desert and Arid Zones of the South-
western and Rocky Mountain Division,
and by the following societies: Ameri-
can Dairy Science Association, Ameri-
can Farm Economic Association,
American Geophysical Union, Ameri-
can Society of Agricultural Engineers,
American Society of Agronomy, Amer-
ican Society of Animal Production,
American Society of Range Manage-
ment, Ecological Society of America,
Gamma Sigma Delta, Society of Amer-
ican Foresters, Soil Conservation So-
ciety of America, Wilderness Society,
Wildlife Management Institute, Wildlife
Society.

Wednesday 27 December

Part I: Land and Water Resources.
Roland Renne, president, Montana State
University, will preside. Population
demands for land and water resources
of the western hinterland, S. C. Smith.
Land resources and potential use, R. D.
Hockensmith. Water resources, develop-
ment and uses, W. I. Palmer. Public
grazing lands in the economy of the
West, M. L. Upchurch.

Part II. Optimum Uses for Resources.
E. F. Frolik, dean, College of Agri-
culture, University of Nebraska, will
preside. Criteria and planning for opti-
mum use, E. N. Castle. Economic pri-
orities on water use in arid regions,
Nathaniel Wollman. Agriculture as a
competitive segment of multiple use, B.
Delworth Gardner. Recreation as a
competitive segment of multiple use,
Marion Clawson.
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New colloid mill for
25 to 75 ml batches

MINI-MILL macerates, homogenizes, emulsi-
fies . .. for research in cosmetics, pharmaceu-
ticals, paint, resins, coatings, polish, ink,
soap . .. also bacteria, tissues, cells.

MINI-MILL provides intense mechanical shear by
blades on the bottom of the rotor (see drawing) and
cutting edges of serrations on rotor and stator, also
hydraulic shear as material is forced through a fine
gap, 3 to 125 mils, adjustable while running. Self cir-
culating. Also used with 120 x diam. glass beads for
further breakdown.

Rotor speed: 0 to 22000 rpm with variable trans-
former. Mixing cups are immersed in cooling water
in a steel container (not illustrated). Micrometer gap
adjustment. Contact surfaces are stainless steel. Ports
for introducing or removing material without remov-
ing cup . .. also for steam or inert gas. Quickly disas-
sembled for sterilization. Overall height—approx. 15",
MICRO-MILL for 150 ml to 2 liters. Same principle
as MINI-MILL but with 1 gal. hopper with recirculat-
ing pipe, jacket and removable internal cooling coil,

Send for free catalogs

Grrroro-MWaooo Co.

Dept. S11 * Eppenbach Division » Hudson, N. Y.

Eppenbach colloid mills, homogenizers, homogenizer-mixers
. for laboratory, pilot-plant and large-scale production.
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Either can be comfortably housed in
these sturdily built “ONLY” Cages.
Stainless steel sides and pans make
lab sanitation easy. Upper Unit is de-
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viruses, bacteria, cancer cells, tissue, sperm and
blood. CRYENCO specializes in providing equip-
menli for your low temperature investigation and
wor

Now, we are producing a complete line of
low temperature biological storage dewars (Bio-
stats)—from 325 cu. in. to 17.5 cu. ft. Ease of
operation and convenience are featured. Operation
is economical with safe, long storage time— —you
fill only every 30 to 90 days, depending on unit

and use.
Write for our complete catalog on CRYENCO
e ‘d, please.

BIOSTATS, company

CRYOGENIC ENGINEERING COMPANY
217 WEST 48th AVENUE « DENVER 16, COLORADO

Low Temperature, High Vacuum Equipment
and Engineering

Thursday 28 December

Part III: Interdisciplinary Symposium
in the Social Sciences: Water and Cli-
mate. Joint program of AAAS Section
O-Agriculture and the Committee on
Desert and Arid Zones Research of the
AAAS Southwestern and Rocky Moun-
tain Division, cosponsored by Sections
E-Geology and Geography, K-Social
and Economic Sciences, M-Engineer-
ing, and P-Industrial Science, the
American Meteorological Society, and
the American Geophysical Union.
Arranged by Terah L. Smiley, Univer-
sity of Arizona, and Wynne Thorne,
Utah State University. Terah L. Smiley
will preside. A meteorologist looks at
hydroclimatology, Paul R. Julian. Cap-
ture of additional water for increasing
supplies, John W. Harshbarger. Weather
modification, Earl G. Droessler. Legal
aspects of a national water policy,
Morris K. Udall.

Friday 29 December

Part IV: Impact of Public Policy on
Land and Water Use. W. E. Morgan,
president, Colorado State University,
will preside. The government’s respon-
sibility for land and water, L. B. Leo-
pold. Problems associated with wilder-
ness and other reserves of public lands,
C. R. Gutermuth. Problems growing
out of the spaciousness of the West,
M. M. Kelso. Public and/or private in-
vestment in resource development, W.
E. Folz.

Part V: Projecting Management Pro-
grams. R. E. Hodgson, Director, Ani-
mal Husbandry Research Division,
Agricultural Research Service, Belts-
ville, Maryland, will preside. Providing
for multiple use in managing land and
water, J. A. Hopkin. Modifying man-
agement and vegetation of watershed
areas for improved water yields, F. H.
Kennedy. Management associated with
complex use for wildlife, livestock, and
recreation, A. L. McComb. Managing
private lands in relation to changing
uses of public lands, N. Keith Roberts.

Saturday 30 December

Water Improvement, Part I. Sym-
posium of the Committee on Desert
and Arid Zones Research of the AAAS
Southwestern and Rocky Mountain
Division, cosponsored by AAAS Sec-
tion O—-Agriculture. Arranged by Terah
L. Smiley, University of Arizona, and
Joseph A. Schufle, New Mexico Institute
of Mining and Technology. Terah L.
Smiley will preside. Contamination of
underground water—vicinity of Denver,
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William N. Gahr. New dimensions in
water pollution research, Bernard B.
Berger and Gordon McCullum. The
salt water intrusion problems in coastal
aquifers, David K. Todd. The zone of
diffusion and its consequences, H. H.
Cooper.

Water Improvement, Part II. John
W. Harshbarger, University of Arizona,
will preside. Electrochemical demineral-
ization of water—theory and practice,
George W. Murphy. Operating char-
acteristics of ground water reservoirs
occupying a trench, Robert E. Glover
and Morris M. Skinner. Summary,
Peter C. Duisberg.

Forthcoming Events
November

16-19. American Anthropological
Assoc., Philadelphia, Pa. (S. T. Boggs,
1530 P St.. NW, Washington, D.C.)

23-25. Central Assoc. of Science and
Mathematics Teachers, Chicago, TIl. (J.
Kennedy, Indiana State Teachers College,
Terre Haute)

24-25. American Soc. of Animal Pro-
duction, Chicago, Ill. (C. E. Terrill, Ani-
mal Husbandry Research Div., U.S. Dept.
of Agriculture, Beltsville, Md.)

24-25. Federation of American Scien-
tists, natl. council, Chicago, Ill. (D. M.
Singer, FAS, 1700 K St., NW, Washington
6)

24-25. National Council for Geographic
Education, Philadelphia, Pa. (L. Kenna-
mer, Dept. of Geography, Univ. of Texas,
Austin)

25-26. American College of Chest Phy-
sicians, annual interim session, Denver,
Colo. (M. Kornfeld, ACCP, 112 E. Chest-
nut St., Chicago 11, IIL.)

26. Medical Aspects of Sports, 3rd natl.
conf., Denver, Colo. (F. V. Hein, AMA
Committee on the Medical Aspects of
Sports, 535 N. Dearborn St., Chicago, 111.)

26-1. American Soc. of Mechanical
Engineers, winter, New York, N.Y. (L. S.
Dennegar, ASME, 29 W. 39 St., New
York, N.Y.)

26-1. Radiological Soc. of North Amer-
ica, annual, Chicago, Ill. (R. P. Barden,
713 E. Genesee St., Syracuse 2, N.Y.)

27-28. Agricultural Meteorology, 4th
conf., St. Louis, Mo. (K. C. Spengler,
American Meteorological Soc., 45 Beacon
St., Boston 8, Mass.)

27-29. American Soc. of Hematology,
annual, Los Angeles, Calif. (J. W. Rebuck,
ASH, Henry Ford Hospital, Detroit 2,
Mich.)

27-29. Vehicle Systems Optimization
Symp., Garden City, N.Y. (Meetings Dept.,
Inst. of the Aerospace Sciences, 2 E. 64 St.,
New York 21)

27-30. American Medical Assoc., Den-
ver, Colo. (F. J. L. Blasingame, 535 N.
Dearborn, Chicago 10, Ill.)

27-30. American Soc. of Agronomy,
jointly with Crop Soc. of America, Coun-
cil on Fertilizer Application, and Soil
Science Soc. of America, St. Louis, Mo.
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opens new vistas
in graphic
interpretation and teaching

Stress parts of a preparation ...combine separated details ...
observe and draw various layers of the object, one at a time...
secure a facsimile or enlarged illustration of the microscope
picture-without impairing normal operator comfort. Add these and
other capabilities to those inherent in the basic instrument with
its many accessories and attachments for all types of observation.

Can any other microscope offer more versatility, precision and
adaptability than the Wild M-20? Your own evaluation of this
great instrument will provide the answer.

Write for Booklet M-20d4

*The FIRST name in a complete line of Surveying Instruments,
Photogrammetric Equipment and Microscopes.

1539



(ASA, 2702 Monroe St., Madison, Wis.)

27-30. Entomological Soc. of America,
Miami, Fla. (R. H. Nelson, 4603 Calvert
Rd.. College Park, Md.)

29-i. Communication Wires and Cables,
symp., Asbury Park, N.J. (H. Kingsley,
U.S. Army Research and Development
Laboratory, Fort Monmouth, N.J.)

29-1. Western Surgical Assoc., San
Francisco, Calif. (W. W. Carroll, 700 N.
Michigan Ave., Chicago 11, Ill.)

30. American Geographical Soc., New
York, N.Y. (C. W. Bastable, Columbia
Univ., New York 27)

30-1. Conference on Graduate Medical
Education, Philadelphia, Pa. (P. Nemir,
Jr., Dean, Graduate School of Medicine,
Univ. of Pennsylvania, Philadelphia)

30-1. Vehicular Communications, Min-
neapolis, Minn. (J. Kahnke, Minneapolis-

Honeywell, Aero Div.,, 1541 Edgewater
Ave., St. Paul 13, Minn.)

30-2. Purest Substances in Science and
Technology, intern. symp., Dresden, Ger-
many. (Sekretariat, Chemische Gesellschaft
in der Deutschen Demokratischen Repub-
lik, Unter den Linden 68/70, Berlin W.8,
Germany)

December

/. Symposium on Insulin, New York
Diabetes Assoc., New York, N.Y. (New
York Diabetes Assoc., 104 E. 40 St., New
York 16)

1-2. Linguistic Circle of New York, 7th
annual conf., New York, N.Y. (L. Urdang,
Random House, Inc., 501 Madison Ave.,
New York 22)

2. International College of Surgeons,

ATMOSPHERE

1540

intern. executive council, Chicago, Ill. (H.
E. Turner, 1516 Lake Shore Dr., Chicago)

2. New York State Registry of Medical
Technologists, annual seminar, New York,
N.Y. (S. H. Keeling, 1719 Midland Ave.,
Syracuse, N.Y.)

2-7. American Acad. of Dermatology
and Syphilology, annual, Chicago, Ill. (R.
R. Kierland, Mayo Clinic, Rochester,
Minn.)

3-6. American Inst. of Chemical Engi-
neers, New York, N.Y. (F. J. Van Ant-
werpen, AICE, 345 E. 47 St.,, New York
17)

4-6. Institute of the Aerospace Sci-
ences, Aerospace Support and Operations,
natl.,, Orlando, Fla. (R. J. Kotowski, 318
Virginia Dr., Melbourne, Fla.)

4-8. International Colloquium on Ionic
Bombardment, Bellevue, France. (Natl.
Scientific Research Center, 15 Quai Ana-
tole France, Paris 7°, France)

4-9. Mathematics Instruction at Second-
ary and University Levels, Inter-American
conf., Bogota, Colombia. (M. Alonso,
Div. of Science Development, Pan Ameri-
can Union, Washington 6)

4-9. World Federation of Neurology,
Problem Commission of Tropical Neu-
rology, Buenos Aires, Argentina. (P.
Bailey, Natl. Inst. of Neurological Diseases
and Blindness, Bethedsa, Md.)

4-16. Inter-American Conf. on Educa-
tion and Economic and Social Develop-
ment, Santiago, Chile. (U.S. National Com-
mission for UNESCO, Dept. of State,
Washington 25)

4-16. Latin American Phytotechnical
Meeting, 5th, Buenos Aires, Argentina.
(U. C. Garcia, Organizing Committee,
Rivadavia 1439, Buenos Aires)

5-7. Building Research Inst., Washing-
ton, D.C. (Scientific Liaison Office, Natl.
Research Council, Sussex Dr., Ottawa,
Canada) '

6-7. UNESCO Intern. Non-Govern-
mental Organizations on Extension of In-
tern. Collaboration in Education, Science
and Culture to Africa, Paris France. (Place
de Fontenoy, Paris 7°)

6-8. Conference on Document Copying
by Photography, London, England. (A.
J. O. Axford, Ozalid Co., Longston Rd.,
Loughton, Essex, England)

6-8. Electrical Furnace Steel Conf.,
19th, American Inst. of Mining, Metal-
lurgical and Petroleum Engineers, Pitts-
burgh, Pa. (Scientific Liaison Office, Natl.
Research Council, Sussex Dr., Ottawa,
Canada) :

6-8. Latin-American Congr. of Patho-
logical Anatomy, 3rd, Medellin, Colombia.
(A. C. Henao, Laboratorio de Anatomia
Patolégica, Rua Botucatu 720, Sdo Paulo,
Brazil)

6-8. National Institutes of Health Symp.
on Neuroendocrinology, Miami, Fla. (A
V. Nalbandov, 102 Animal Genetics, Univ.
of Illinois, Urbana)

6-12. American Acad. of Optometry,
Chicago, Ill. (C. C. Koch, 1506-08 Fo-
shay Tower, Minneapolis 2, Minn.)

6-16. Food and Agriculture Organi-
zation of the U.N. World Health Organi-
zation, Nutrition Conf. for the Far East,
5th, Hyderabad, India. (Intern. Agency Li-
aison Branch, Office of Director General,
FAO, Viale delle Terme di Caracalla,
Rome, Italy)
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Sigma is pleased to announce

SIALIC ACID

(N-ACETYL NEURAMINIC ACID)
Purities 90 to 100%

PEROXIDASE

Crude: RZ about0.3........ 1 gram $ 17.00
Type I: RZ about 0.6........ 1 gram  41.00
Type Il: RZ about 1.0-1.5....1 gram  62.00
Type V: RZ approx. 2.7 -3.0..100 mg 106.50

GLUCOSE OXIDASE

Sigma offers many purities and activities at prices guar-
anteed to please.

Our Glucose Oxidase is offered in purities from approxi-
mately 1500 units per gram to 140,000 units per gram.
(one gram = one micromole of glucose converted to
gluconic acid per minute at 35°C.) Inquiries invited.

RIBONUCLEASE

5X Crystalline and Chromatographed

Inquiries are invited for high purity preparations. We
believe that Sigma Ribonuclease is generally acknowl-
edged to be the finest available for the current studies
of structure and ultimate purification.

Your assistance will help us continuously improve the
homogeneity of our Ribonuclease.

Our April 1961 Catalog has been distributed. Let us
know if you did not receive a copy. Be sure to give the
name of your laboratory.

CALL US COLLECT AT ANY TIME, JUST TO GET ACQUAINTED

Day, Station to Station,
PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418

The Research Laboratories of

SIGMA

CHEMICAL COMPANY

3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE
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FACTORIES

LABORATORIES
HOSPITALS

SCHoOOLS EXPERIMENT STATIONS
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MODEL “F”

HAAKE
CONSTANT
TEMPERATURE
CIRCULATOR

‘The ideal circulating thermostat for to-
day's crowded laboratories is the Haake
Model “F". Due to its light weight and com-
pact design it can easily be moved around
and occupies a minimum of space. It is
ideal for any type of instrumentation or for
ambulatory use with clinical appliances
which require temperature control. Some
typical applications include such liquid
jacketed instruments as spectrophoto-
meters, refractometers, viscometers and
blood pH equipment. With or without suction
pump.

BRINKMANN

BRINKMANN INSTRUMENTS, INC.
115 CUTTER MILL ROAD, GREAT NECK, N.Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI « MENLO PARK, CAL. - ST. LOUIS




BRONWILL

CONSTANT
TEMPERATURE
CIRCULATOR

smaller and lighter
even more
compact!

WL s

Accuracy to == 0.01° C.
Range 0-100° C.

Pumps to 22 G.P.M.

Magnetic Temperature Setting
Douhle Transistor Relay

Brushless Motor

WRITE US FOR COMPLETE
INFORMATION & NAME OF YOUR
LOCAL BRONWILL DEALER

BRONWILL
SCIENTIFIC

A DIVISION OF WILL CORPORATION

275 NORTH GOODMAN STREET
ROCHESTER 7, N. Y.

Gentlemen: Please rush complete information
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6-16. Food and Agriculture Organiza-
tion of the U.N., Far East Meeting on
Animal Production and Health, 3rd,
Bangkok, Thailand. (Intern. Agency Liai-
son Branch, Office of Director General,
FAO, Viale delle Terme di Caracalla,
Rome, Italy)

7-8. Symposium on Sintered High-Tem-
perature Oxidation-Resistant Materials,
London, England. (S. C. Guilan, Powder
Metallurgy Joint Group, Inst. of Metals,
17 Belgrave Sq., London)

7-9. American Chemical Soc. South-
west-Southeast regional meeting, New Or-
leans, La. (P. D. Accardo, California
Chemical Co., Oronite Div., Belle Chasse,
La.)

7-9. New York Acad. of Sciences Conf.
on the Cervix, New York, N.Y. (W. R.
Lang, Jefferson Medical College, Philadel-
phia, Pa.)

7-9. Texas Acad. of Science, Galveston.
(D. E. Edmondson, Mathematics Dept.,
115 Bendect Hall, Univ. of Texas, Aus-
tin 12) ‘

8. Food and Agriculture Organization
of the U.N., Advisory Group on Training
in Home Economics and Social Work,
Rome, Italy. (Intern. Agency Liaison
Branch, Office of Director General, FAO,
Viale delle. Terme di Caracalla, Rome)

8-9. American Rheumatism Assoc., in-
terim session, Washington, D.C. (F. E. De-
martini, 622 W. 168 St., New York 32)

8-9. Association for Research in Nerv-
ous and Mental Diseases, annual, New
York, N.Y. (Scientific Liaison Office, Natl.
Research Council, Sussex Dr., Ottawa,
Canada)

8-9. Symposium on Plasma Membrane,
New York, N.Y. (A. P. Fishman, New
York Heart Assoc., 10 Columbus Circle,
New York 19)

8-10. American Psychoanalytic Assoc.,
New York, N.Y. (D. Beres, 151 Central
Park W., New York 23)

9-10. Academy of Psychoanalysis, New
York, N.Y. (J. H. Merin, 125 E. 65 St.,
New York 21)

10-13. American Phytopathological Soc.,
Biloxi, Miss. (G. A. Zentmyer, Dept. of
Plant Pathology, Univ. of California,
Riverside)

10-14. Psychosomatic Medicine Symp.,
6th, Philadelphia, Pa. (Miss M. R. Car-
mosin, Hahnemann Medical College and
Hospital, 235 N. 15 St., Philadelphia 2,
Pa.)

10-17. Latin American Congr. on Mi-
crobiology, 2nd, San José, Costa Rica.
(J. L. De Abate, Secretary General, Apart-
ado 1404, San José)

11. Society of Photographic Scientists
and Engineers, Washington, D.C. (C. M.
Bailey, Rte. 4, Box 404, Fairfax, Va.)

11-15. Agricultural and Public Health
Aspects of Radioactive Contamination in
Normal and Emergency Situations, tech-
nical seminar, The Hague, Netherlands.
(Food and Agriculture Organization of the
U.N., Intern. Agency Liaison Branch, Of-
fice of the Director General, Viale delle
Terme di Caracalla, Rome. Italy)

11-15. Symposium on Organization of
Agricultural Research, Muguga, Kenya.
(Commission for Technical Cooperation
in Africa South of the Sahara, Pvt. Mail
Bag 2359, Lagos, Nigeria)

11-16. Ionospheric Soundings in the In-

TIME SAVERS
Current

YOUR WEEKLY GUIDE TO THE

----- rmaco -Medical & Life Scences

FOR SCIENTIFIC INFORMATION
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CURRENT CONTENTS OF CHEMICAL, PHAR-
MACO-MEDICAL & LIFE SCIENCES is a com-
prehensive weekly service that lists the tables
of contents, most of them in advance, of more
than 600 primary scientific journals. With this
service, the scientist is given a unique, con-
venient method to scan the title pages of
journals of interest to him without physically
handling thousands of individual issues per
year. Spending about one hour per week, he
can easily check off articles of interest.
CURRENT CONTENTS also provides, when
possible, author addresses so scientists can
write to colleagues for reprints. In addition,
Original Article Tear Sheets are available.

CURRENT -

SPACE and PHYSICAL SCIENCES

CURRENT CONTENTS OF SPACE & PHYSICAL
SCIENCES enables scientists to keep up with
new developments in such fields as missiles
and rockets, electronics, mathematics, com-
puters, physics, nuclear energy and instru-
mentation. This new weekly service compre-
hensively reports the contents of more than
500 primary journals—over 100,000 individual
articles per year. As a special bonus, all
basic chemical journals are covered in this
edition of CURRENT CONTENTS. Available
only to CURRENT CONTENTS subscribers is
our exclusive Original Article Tear Sheet serv-
ice, OATS supplies the principal ingredient in
the effective utilization of scientific informa-
tion—prompt and convenient access to origi-
nal documents. And cost of OATS is lower
than hard-to-read photocopies.

Gratis review copies of the above listed
services are available upon request.

INSTITUTE FOR SCIENTIFIC INFORMATION
33 SOUTH SEVENTEEN STREET. PHILADELPHIA 3, PA.
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tern. Geophysical Year/Intern. Geophysi-
cal Cooperation—-1959 Symp., Nice, France.
- (A. H. Shapley, URSI World-Wide Sound-
ings Commission, Central Radio Prop-
agation Laboratory, Natl. Bureau of
Standards, Boulder, Colo.)

12-14. Association for Computing Ma-
chinery, eastern joint computer conf.,
Washington, D.C. (B. Oldfield, I.B.M.
Corp., 326 E. Montgomery, Rockville,
Md.)

12-15. American Soc. of Agricultural
Engineers, Chicago, Ill. (J. L. Butt, ASAE,
420 Main St., ‘St. Joseph, Mich.)

12-19. Latin American Congr. on Mi-
crobiology, 2nd, San Jose, Costa Rica. (J.
de Abate, Apartado 1404, San Jose)

13. American Acad. of Arts and Sci-
ences, Brookline, Mass. (J. L. Oncley, 280
Newton St., Brookline 46)

15-16. Oklahoma Acad. of Science,
Stillwater. (D. Buck, Northern Oklahoma
Junior College, Tonkawa)

17-18. International Congr. of Com-
parative Pathology, 9th, Paris, France. (L.
Grollet, Comité International Permanent
des Congrés de Pathologie Compareé, 63
Avenue de Villiers, Paris 17°)

19-23. Inter-American Congr. of Psy-
chology, 7th, Monterrey, Mexico. (G. M.
Gilbert, Psychology Dept., Long Island
Univ., Brooklyn 1, N.Y.)

22-29. Plant Tissue and Organ Culture,
intern. symp., New Delhi, India. (P. Ma-
heshwari, Univ. of Delhi, Delhi)

26-28. History of Science Soc., annual,
Washington, D.C. (J. C. Greene, 1121
Iowa Ave., Ames, Iowa)

26-31. American Assoc. for the Ad-
vancement of Science, annual, Denver,
Colo. (R. L. Taylor, AAAS, 1515 Massa-
chusetts Ave., NW, Washington 5)

The following 35 meetings are being
held in conjunction with the AAAS an-
nual meeting.

AAAS Southwestern and Rocky Moun-
tain Div., Committee on Desert and Arid
Zones Research (M. G. Anderson, Uni-
versity Biological Station, Pulston, Mich.).
26-31 Dec.

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.). 28
Dec.

American Assoc. of Clinical Chemists
(R. L. Dryer, State Univ. of Iowa, Dept.
of Biochemistry, Towa City). 26-27 Dec.

American Astronautical Soc. (J. Camp-
bell III, R.C.A., Front and Cooper Sts.,
Bldg. 10-7, Camden, N.J.). 26-30 Dec.

American Astronomical Soc. (H. J.
Smith, Yale Observatory, 135 Prospect St.,
New Haven, Conn.). 27-30 Dec.

American Economic Assoc. (J. W. Bell,
Northwestern Univ., Evanston, IIl.). 26
Dec.

American Educational Research Assoc.
(G. T. Buswell, 1201 16 St., NW, Wash-
ington 6). 30 Dec.

American Meteorological Soc. (J. M.
Austin, Dept. of Meteorology, Massachu-
setts Inst. of Technology, Cambridge 39).
26-31 Dec.

American Nature Study Soc. (B. Schultz,
Dept. of Biology, Western Michigan Univ.,
Kalamazoo). 26-30 Dec.

American Physiological Soc. (R. G.
Daggs, APS, 9650 Wisconsin Ave., Wash-
ington 14). 28 Dec.
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OFFERS YOU AN
ELECTRONIC SQUARE WAVE

FOR.EVEF\’Y PURPOSE
FOR EVERY PRICE RANGE

Study the brief summaries below of the complete line of quality AEL Electronic
Square Wave Stimulators designed to meet every requirement of classroom and
research laboratory use. You will find the Stimulator that will meet both your
budget and technical requirements. AEL Stimulators come to you with a background
covering thousands of hours of classroom and laboratory operation.

model 198 . . . $95.

CLASSROOM AND RESEARCH LABORATORY USE

A many-purpose . . . yet inexpensive unit, designed
for both classroom and research laboratory use.
Undergraduate students find it particularly desirable
because of its simple-to-operate controls. However,
the ranges of variable stimulus, output and dura-
tion also make the 198" attractive for research
laboratory use. Produces recurrent or single stimuli.
Versatility provided through continuously variable
controls. Offers sync-pulse of 10 volts amplitude
for use with cathode ray oscilloscopes.

model 751 . .. $145.

CLASSROOM AND RESEARCH LABORATORY USE
Performance-proven over years of service, the
''751" offers stepped controls of frequency and
duration that permit exact resetting in conducting
consistent, repeatable experiments. Straightforward
control operaﬂon and a wide range of variables
make this unit ideal for both student and research
laboratory use. Pulse pairs are obtained by com-
bining two Model 751's with a Model 951 Dual-
pulse Synchronizer, making it possible to study the
refractory cycle of such tissue as nerve, striated
muscle and cardiac muscle. A signal magnet output
is also provided.

model 404 . . . $400.

ALL-PURPOSE RESEARCH LABORATORY USE
Designed for the physiology laboratory, the ‘'404"
provides a wide variety of stimuli. The five modes
of operation include . . . SINGLE SHOCKS . .
REPETITIVE STIMULATION SINGLE PAIR ‘OF
STIMULI . REPETITIVE PAIRS OF STIMULI . . .
DIRECT CURRENT STIMULATION, Trains of pulses
are produced by coupling two Model 404’s. Output:
60 ma at 150V or 9 watts. Stimulus Intensity: 1
millivolt to 150 volts. Stimulus Duration: 10 micro-
seconds to 1 second. Delay: Adjustable from 10
microseconds to 1 second. Stimulus Frequency: 1
every second to 10,000/second.

model 104-A . . . $550.

THE ULTIMATE IN RESEARCH LABORATORY USE

An extremely accurate, all-purpose stimulator, the
‘'104-A” is designed specmcally for the most ex-
acting research laboratory use. Six modes of opera-

tion inc!ude . . . SINGLE SHOCKS . REPETITIVE
STIMULATION . SINGLE PAIRS OF STIMULI
SINGLE TRAINS

REPETIT!VE PAIRS OF STIMULI .
OF STIMULI . . .REPETITIVE TRAINS OF STIMULL.
Utilizing 10-turn linear helipots which are resettable
to 0.1 percent, the ‘“104-A" is accurate within five
percent across the dial . . . in all ranges. It
produces trains of pulses, can be externally or
remotely driven and has a 250 volt output.

ACCESSORIES FOR USE WITH MODEL 104A & 404 STIMUIATORS

STIMULUS ISOLATION UNIT .
 model 112

Provides the means of |so%ating.
a stimulator pulse from ground
teference to reduce graund Jloop
artifacts.

Write for detailed literature on each of the above instru-
ments and accessories. Send your request, plus any other

information that you may desire, to . . .

; PHﬂTic “SlTIM;ILUS ACCESSOR\'

Provndes a source of short dur-

. ation light flashes at three
~ different intensities and at rep-
etition rates controlled by the
stlmulatur )

One year warranty
on all models

.A.merlcan Blm:lronlc Inaborc!orlu. Inc.

RICHARDSON ROAD,

COLMAR, PENNA,.
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American Political Science Assoc., (E.
M. Kirkpatrick, 1726 Massachusetts Ave.,
NW, Washington 6). 27 Dec.

American Psychiatric Assoc. (M. Ross,
APA, 1700 18 St.,, NW, Washington 9).
27 Dec.

American Soc. of Criminology (J.
Chwast, New York Inst. of Criminology,
115-117 W. 42 St, New York 36). 29—
30 Dec.

American Soc. of Naturalists (E. L.
Green, Roscoe B. Jackson Memorial Lab-
oratory, Bar Harbor, Maine). 27 Dec.

American Soc. of Zoologists (C. B.
Metz, Dept. of Oceanography, Florida
State Univ., Tallahassee). 28-30 Dec.

American Sociological Assoc. (T. Par-
sons, Emerson Hall, Cambridge 38, Mass.).
28-29 Dec.

American Statistical Assoc. (D. C. Riley,

ASA, 1757 K St., NW, Washington 6). 29—
30 Dec.

Association of American Geographers,
Great Plains—Rocky Mountain Div., (M.
F. Burrill, AAG, 1785 Massachusetts Ave.,
NW, Washington, D.C.). 29-30 Dec.

Beta Beta Beta Biological Soc. (F. G.
Brooks, Box 515, Ansonia Station, New
York 23). 27 Dec.

Colorado-Wyoming Acad. of Science (R.
G. Beidleman, Zoology Dept., Colorado
College, Colorado Springs).

Ecological Soc. of America (J. E. Cant-
lon, Dept. of Botany and Applied Pa-
thology, Michigan State Univ., E. Lan-
sing). 26-30 Dec.

Institute of Management Sciences (W.
Smith, Inst. of Science and Technology,
Univ. of Michigan, Ann Arbor). 29 Dec.

Mathematical Assoc. of America, Com-

NOW...7 MORE

VALUES FO
CONTROL 0

CHEMISTRY DE

Hyland Clinical Chemistry Control Serums arve useful as
CONTROLS, run in parallel with unknowns as checks
on equipment, reagents and techmic, or as STANDARDS
to calibrate equipment and standardize veagents. Pre-
pared from freshly drawn human blood, they have the
same natural constituents as your specimens. Freeze-dried
_for STABILITY, they are prepared for use simply by the
ition of distilled water. After reconstitution they
ain stable for five days (except for glucose) when

stored under refrigeration.

Supplemental Normal Clinical Chemistry Control Serum:
5 ce vials, box of 3 vials (list no. 36-935) at $5.50.
. Abnormal Clinical Chemistry Control Serum: 5 ce vials,
box of 3 vials (list no. 36-835) at £5.50 or 6 vials (list
) at $9.00. Normal Clinical Chemistry Control
erum: 5 ce vials, box of 6 vials (list no.36-905 ) at $9.00.

HYLAND @
LABORATORIES -

4501 Colorado Blvd., Los Angeles 39, Calif.
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PROVIDING NORMAL
VALUES FOR:

Albumin
Calcium

G nin

Globulin

Clucose

Non-protein N-lrugm
Phos

PROVIDING ELEVATED
VALUES FOR:
tAmyluse
; Alkulmc Phosphatase
Bilirubin
Caleium
Chloride
Creanmine

tl.m-m- Dehydrogenne

orus,
Potassium
Protein-bound lodifie
Protein, total

Sodium
fTransaminase (SCO-T)

Urea Nitrogen

Uric Acid

1Component represents actual ensyme activity

I’hn-plmrlu. inorganic
Potassium
Protein-hound lodine
Sodiu

tTr-n-a":ninan (SGO-T) | .

Urea Nitrogen
Urie Acid

mittee on Undergraduate Program in
Mathematics (H. L. Alder, MAA, Univ. of
California, Davis). 30 Dec.

National Assoc. of Biology Teachers (H.
C. Kranzer, Temple Univ., Philadelphia
22, Pa.). 26-30 Dec.

National Assoc. for Research in Science
Teaching (H. A. Branson, Dept. of Phys-
ics, Howard Univ., Washington 1). 26-30
Dec.

National Assoc. of Science Writers (D.
J. Dunham, Cleveland Press, Cleveland
14, Ohio).

National Science Teachers Assoc. (M.
T. Ballou, Ball State Teachers College,
Muncie, Ind.). 26-30 Dec.

National Speleological Soc. (D. N. Cour-
noyer, 2318 N. Kenmore St., Arlington 1,
Va.). 29 Dec.

Scientific Research Soc. of America (D.
B. Prentice, 51 Prospect St., New Haven,
Conn.). 29 Dec.

Sigma Delta Epsilon (B. L. McLaugh-
lin, 702 Butternut St., NW, Washington
12). 26-30 Dec.

Society of Protozoologists (N. D. Le-
vine, College of Veterinary Medicine,
Univ. of Illinois, Urbana). 27-30 Dec.

Society of the Sigma Xi (T. T. Holme,
51 Prospect St., Yale Univ., New Haven,
Conn.). 29 Dec.

Society of Systematic Zoology (R. T.
Abbott, Acad. of Natural Sciences, Phila-
delphia 3, Pa.). 27-30 Dec.

Tau Beta Pi Assoc. (R. H. Nagel, Univ.
of Tennessee, Knoxville). 29 Dec.

United Chapters of Phi Beta Kappa (C.
Billman, 1811 Q St., NW, Washington 9).
29 Dec.

27-29. American Economic Assoc.,
New York, N.Y. (J. W. Bell, AEA, North-
western Univ., Evanston, Ill.)

27-29. American Folklore Soc., Cincin-
nati, Ohio. (T. P. Coffin, 110 Bennett Hall,
Univ. of Pennsylvania, Philadelphia 4)

27-29. American Geophysical Union,
Ist Western natl., Los Angeles, Calif. (A.
N. Sayre, U.S. Geological Survey, Wash-
ington 25)

27-29. American Physical Soc., Los
Angeles, Calif. (K. K. Darrow, 538 W.
120 St., New York 27)

27-29. Western Soc. of Naturalists, Eu-
gene, Ore. (I. A. Abbott, Hopkins Marine
Station, Pacific Grove, Calif.)

27-30. Institute of Mathematical Sta-
tistics, annual, New York, N.Y. (D. C.
Riley, American Statistical Assoc., 1757
K St., NW, Washington 6)

28-29. American Chemical Soc., Div. of
Industrial and Engineering Chemistry,
Newark, Del. (Scientific Liaison Office,
Natl. Research Council, Sussex Dr., Otta-
wa, Canada)

28-29. Linguistic Soc. of America, an-
nual, Chicago, Ill. (A. A. Hill, Box 7790
University Station, Austin 12, Texas)

28-29. Northwest Scientific Assoc., Spo-
kane, Wash. (E. J. Larrison, Univ. of
Idaho, Moscow)

28-30. Archaeological Inst. of America,
Detroit, Mich. (L. A. Campbell, 5 Wash-
ington Square N., New York 3)

28-30. Phi Delta Kappa, Bloomington,
Ind. (R. S. Merkel, Indiana Central Col-
lege, Indianapolis 27)

(See issue of 20 October for comprehensive list)
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Nothing could be simpler. Nothing
could be faster. Nothing could be
cleaner. No dirty knobs or wheels to
manipulate. No tools to fuss with.
You just lift the seat to the desired
height. Thanks to the unique Ajust-
rite mechanism hundreds of thou-
sands of Ajustrite chairs and stools
are in use. 32 different models for
schools, laboratories, hospitals, fac-
tories, drafting rooms, offices. And
now something new: an optional
tempered steel backrest that ad-
justs 5 inches in or out by a turn
of a screw and folds down to go

under tables. Write for folders. RUC-A-2230

ARQUSTRITE
*wg) CHAIRS ... STOOLS

IN STOCK
FOR IMMEDIATE DELIVERY
DOPA-2,3-H’
DOPAMINE-:-H®
IODOACETAMIDE-1-C"
METHYLTHIOPURINE-

METHYL-C"

Ask for catalog of complete line of

TRACERLAB il

For personalized service
Call TWinbrook 4-6600

Ext. 363
Radiochemical

raceria Laboratores

1601 Trapelo Road, Waltham 54, Massachusetts

World’s Largest

PUMPS FOR
PHYSIOLOGICAL
RESEARCH

INFUSION-WITHDRAWAL PUMPS

All pumps in this group are operated by synchronous re-
versing motors and achieve the transfer of liquids by means
of motor-driven mechanisms acting on standard Lucr-Lok
syringes. The syringe piston is attached to a weighted half-
nut which rests on a precision-cut lead screw. As the screw
turns, a very uniform intake or discharge of liquid takes
place. Pre-set limit stops automatically stop pumping action.

Single, dual and multiple syringe models are available,
ranging from simple types designed for ecither infusion or
withdrawal to those performing both operations continuously
and automatically over extended periods of time.

Both single and multi-speed models are available. The
multi-speed pumps are equipped with a transmission which
provides 12 separate speeds and 72 pumping rates using
syringes from 50 to 2 cc. size. Single speed units deliver
one fixed speed and 6 pumping rates using syringes in the
same range of sizes. A range of motors from [ to 1800
R.P.M. is available.

HARVARD APPARATUS CO.. INC. .

Many phases of physiological research require apparatus
which will effect the uniform and predictable -flow

of liquids and gasses. To meet such situations, Harvard
Apparatus Co., Inc.,, makes available, at the lowest
possible cost, an extremely wide range of pumping
cquipment,

In addition to providing the standard pumps described
below, Harvard Apparatus Co., Inc., can also manu-
facture to order special apparatus needed in unusual
situations. Inquiries are invited.

All pumps arec made with the same fine workmanship
and materials that have characterized the Company’s
cquipment for so many years. Each pump will per-
form exactly as specified and will give years of trouble-
free service.

RESPIRATION PUMPS )

These arc motor-operated, positive displacement pumps
for use with small mammals. Air or gas is drawn into a
cylinder in one half of the cycle and delivered to the animal
in the next half of the cycle. The stroke volume is ad-
justable mechanically from 30 to 750 cc. per stroke. A motor-
operated slide valve provides separate ports for inspiration
and expiration. The expired air may be collected or recycled
at the slide valve.

Single and multi-speed models are available. In the latter,
motor and speed control box produce rates continuously ad-
justable from 7 to 50 strokes per minute. The single speed
model produces a fixed rate of 22 strokes per minute.

PERISTALTIC PUMPS

These are heavy-duty units achieving the continuous flow
of liquids by means of peristaltic action on the outside of
rubber tubing.

Catalog 1960-61 and Daia Sheets are available on request.

(a non-profit organization)
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NEW»
LABORATORY GAS CATALOG

If you work with or purchase gases for experimental
purposes, this new Ohio Chemical catalog is a must!
It describes Ohio’s complete line of accurately com-
pounded compatible gas mixtures plus accessory
equipment. This new 12-page catalog is yours for
the asking — please write Dept. s-11

(ﬂﬁ)@
OHIO CHEMICAL & SURGICAL EQUIPMENT COMPANY
1400 E. Washington Ave., Madison 10, Wis.

(A Division of Air Reduction Company, Inc.) =
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Hamilton
Microliter

Syringes

Precision Syringes from
1 ul to 500 ul

Here’s the syringe
that meets the demand

of precision analysis

by offering accuracy,
greater sensitivity, speed
and minute — yet accurate
discharge. They're quality built,
too, with individually fitted stainless
steel plungers in precision bore
NC glass to assure leak proof
performance. By meeting critical
demands, they have become the
standard in gas chromatography,
chemistry, biology and
medicine.

FREE LITERATURE on
Hamilton Microliter
Syringes, just clip

this ad to your

) letterhead and mail.

HAMILTON COMPANY, INC.
P.O. Box 307-K Whittier, California

s

MICRO MANIPULATORS

..-\\!!ii
,\.)‘ | )

N

Brinkmann features the most complete
line of Micro Manipulators for scientific
and industrial operations. Available with
stereoscopic and compound microscopes
at magnifications from 10 to 1000 x. Can
be used singly or paired. Many accessory
items such as automatic pipette pullers,
micro injection devices, pipette holders
and microvises are available. For com-
plete details write Department M.

BRINKMANN

INSTRUMENTS INC., 115 CUTTER MILL ROAD, GREAT NECK, NEW YORK
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Horizon sensors, the series 13-160,
are infrared scanning instruments that
can detect the sharp thermal discon-
tinuity between the earth’s relatively
warm atmosphere and the cold back-
ground of outer space. Equipped with
germanium-immersed thermistor detec-
tors, they are sensitive to far-infrared
wavelengths while filtering out visible
and near-infared radiation. Thus, the
sensors are responsive only to the earth’s
self-emitted radiation and not to reflect-
ed solar emission. They operate from
the minimum altitude at which orbits
are possible up to the 22,000-mile alti-
tude of 24-hour orbits.

Sensor heads search for, acquire, and
track the thermal horizon with changes
in vehicle attitude and altitude. Incom-
ing radiation is reflected successively by
a tracking mirror and a vibrating mir-
ror into an error-sensing detector. In
the search mode, the tracking mirror is
slewed over a wide field while the
vehicle is commanded to roll or pitch to
increase the area scanned. When the
carth’s thermal gradient appears, the
vibrating mirror oscillates the horizon
image across the detector. The detector’s
output pulses initiate the tracking mode
and then continuously drive the track-
ing mirror to image-centering positions.
The sensors are said to establish a local
vertical to within 0.1-deg accuracy; they
will sense pitch and roll errors relative
to this reference axis and will produce
control signals proportional to these
errors. (Barnes Engineering Co., 30
Commerce Rd., Stamford, Conn.)

Circle 1 on Readers’ Service card

Instrument carrier (Fig. 1) that is
used in making oceanographic measure-
ments is said to remain at the desired
depth regardless of changing speed of

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writer assumes responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquires concerning the items
listed is included on pages 1465 and 1563. Circle
the number of the items in which you are inter-
ested on this card.
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New Products

the tow ship. Complete stability is
said to be achieved at speeds up to 20
mi/hr. Data gathering instruments are
carried in a compartment measuring
12 by 2% by 138 in. The compartment
can be sealed watertight, or the elec-
tronic instruments and circuitry can be
potted. Data gathered by the instru-
ments are transmitted to the towing
ship through a 3/32-in. coaxial towing
cable. When used for underwater acous-
tic measurements, the carrier can have
a hydrophone mounted in its nose and
an impedance matching transistorized
preamplifier in the instrument compart-
ment. Hydrophone sensitivity is —88
db. (Braincon Corp., P.O. Box 312,
Marion, Mass.)

Circle 2 on Readers’ Service card

Wave-form translator operates with
an x-y recorder to produce a permanent
record of repetitive functions displayed
on an oscilloscope at high speed. Oper-
ation is based on recurrent simultaneous

sampling of both vertical and horizontal
oscilloscope deflection plate voltages at
intervals equal to, or almost equal to,
the wave-form period. The sample sig-
nals are fed to the translator’s high-im-
pedance input, and each signal is then
applied to an individual sampling clamp.
An amplitude comparator equates the
signal to a slowly varying reference
voltage derived from a ramp generator,
and the resulting strobe pulse is used to
drive the clamps. As the strobe traverses
the trace, the outputs of the x and y
clamps are measurements of the instan-
taneous coordinates of the scanning
strobe point. These d-c signals are ap-
plied to the axes of the x-y recorder to
produce a permanent record of the
wave form. For identification purposes,
the strobe pulse is also transmitted to
the intensity (or z) axis of the oscillo-
scope to form a bright spot on the trace
at the point being sampled.

The translator also provides a man-
ual sampling mode. Strobe position is
selected by varying a single-turn poten-
tiometer that controls the reference
voltage applied to the amplitude com-
parators. If desired, the translator can
be operated directly from the test device
without an intermediate oscilloscope.
In this case, the electrical signal char-
acteristics must be of the same form
and amplitude as those supplied by an
oscilloscope, and an external trigger sig-
nal is required. (F. L. Moseley Co., 409
N. Fair Oaks Ave., Pasadena, Calif.)

Circle 3 on Readers’ Service card

Fig. 1. Instrument carrier used for oceanographic investigation.
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NEARLY

1,000
PRAGES

OF APPARATUS,
INSTRUMENTS
AND EQUIPMENT
FOR
SCIENTIFIC
LABORATORIES

LaPine Catalog *“‘C” is designed to give
scientists and purchasing personnel all the
information needed to make correct deci-
sions and purchases.

Catalog **C”’ is clearly written, fully illus-
::irated. Prices are current with the printing

ate.

An alphabetical listing and ascending num-
bering system is used for maximum speed
and ease. The comprehensive, extensively
cross-referenced subject index pinpoints the
location of every item.

——®

LaPINE

NEW

LaPINE

CATALOG
OF
SCIENTIFIC

EQUIPMENT

SERVICE

LaPine Scientific Company stocks most items
listed for immediate shipment from the centrally
located Chicago warehouse. If the order orig-
inates in the east, shipment is from the New
York warehouse.

CATALOG “C'" DISTRIBUTION
Catalog “C” is now being mailed to laboratories
and purchasing personnel all across the nation
and throughout the world. Please let us know
the catalog requirements of your laboratory or
department.

LAPINE SCIENTIFIC COMPANY

6001 SOUTH KNOX AVENUE, CHICAGO 29, ILLINOIS, U.S.A. « REliance 5-4700
MANUFACTURERS & DISTRIBUTORS of LABORATORY SUPPLIES «
IN THE EAST: SOUTH BUCKHOUT STREET, IRVINGTON-ON-HUDSON, NEW YORK « LYric 1-8900

EQUIPMENT + REAGENT & INDUSTRIAL CHEMICALS

IN THE WEST: 2229 McGEE AVENUE, BERKELEY 3, CALIFORNIA ¢ THornwall 5-3614

TWISTCOCK CONNECTOR...
PRECISION ENGINEERED for
CHEMICAL LABORAORIES

The all-polyethylene Pioneer Twistcock is
both a STOPCOCK and quick DISCONNECT
for flexible tubing. Twist 90° and it's on

. . twist 90° and it's off. Seals against
30 pounds of pressure when applied to
male end. Tubing connections taper 3’

to V4. Made of unbreakable, corrosion-
resistant, easily - cleaned polyethylene.
Functions best where fast, sure cutoffs
are required.

PRICE — .56 each . . . $6.00 per dozen

$32.40 case (72)

Pioneer Plastics, Inc. is the manufacturing leader
in plastic laboratory apparatus. Pioneer products
have proven their economy and practicability in
chemical laboratories through the world for more
than 7 years.

WRITE FOR FREE CATALOG TODAY
ENGINEERED PLASTIC ™ LABWARE PRODUCTS

~—~ PIONEER
PLASTICS

Dept. B, Box 8066
JACKSONVILLE 11, FLORIDA

MAXI

the one and only
multi-functional
lab workshop
for experimental
machining

I

NEW-from the makers of UNIMAT!
This remarkable 10” tool room lathe
does the work of FOUR machines
(lathe, drill press, jig borer, vertical
milling machine) in the space of ONE,
and at less cost than a single-purpose
lathe meeting the same high tool room
standards of precision. The exclusive
VERTI-BED holds a detachable
head-stock-and-motor unit for vertical
functions without impeding simulta-
neous horizontal operations. Best bet:
the double-spindle model shown
above—no change-over necessary!

WRITE FOR CATALOG AND PRICE LIST
AMERICAN EDELSTAAL INC.|

Dept. AK, 350 B'way, N. Y. 13, N. Y.

Color measurement and sorting is
performed automatically by a combina-
tion of a colorimeter with a small-scale
digital computer. In the colorimeter
head, rotation of a filter wheel causes a
sequence of green, amber, and blue
light pulses, reflected from the sample
at a 45° angle, to impinge upon a pho-
totube. Each output pulse has an am-
plitude corresponding to the reflectance
of the sample weighted by the spectral
characteristics of the lamp, filter, and
phototube. The weighting is designed to
approximate the theoretical CIE curves
multiplied by illuminant C. A photo-
commutator wheel, mounted on the
same shaft as the filter wheel, provides
timing signals for system operation.

A shutter segment interrupts the light
beam once each revolution to allow the
sample to be changed. The underside of
this shutter segment is a reference re-
flectance surface spectrally similar to
the products being sorted. While this
surface is in the viewing area, a second
set of filters rotates through the beam
to provide reference signals for system
calibration. The phototube supply volt-
age is adjusted automatically to provide
a constant output for the green refer-
ence signal. The amber reference signal
provides information for manual adjust-
ment of the lamp’s color temperature.

The analog-signal amplitudes are as-
signed to discrete categories necessary
for the sorting process by a voltage
digitizer. The measurements are stored
in binary form until the measurements
for a single sample are completed. The
stored information is examined elec-
tronically to assign a color category to
the sample, and a selection matrix as-
signs various exits to selected color cat-
egories. As many as 30 color determi-
nations per second can be made, but
the degree of color resolution obtained
is inversely proportional to the rate of
operation. (Allied Research Associates,
Inc., 43 Leon St., Boston 15, Mass.)

Circle 4 on Readers’ Service card

Electron beam systems, the series
LB-100, cover a range of powers from
3 kw at 10 kv to 9 kw at 30 kv. The
systems include electron guns, power
supplies, and controls. Magnetic deflec-
tion of the beam is provided over a 3-
in.-square area. Beam energy may be
pulsed, regulated over a wide range, and
varied in focus. The systems may be
adapted for programmed automatic
operation by using the deflection capa-
bility to produce desired welding or
etch patterns on a work piece. A wide
range of standard pumping systems,
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manipulating devices, and monitoring
systems can be provided as optional
equipment. (GVC Electron Heating
Corp., 81 Hicks Ave., Medford, Mass.)

Circle 5 on Readers’ Service card

Resistance thermometer provides di-
rect digital reading of temperature from
—100° to 4+900°C with accuracy said
to be =0.25°C or *0.2 percent, which-
ever is greater. By means of a special
circuit in the Wheatstone bridge, the
reading of the balancing variable resis-
tor is made to follow a second-degree
relationship corresponding with the
change in resistance of platinum with
temperature. Each resistance bulb and
bridge is individually calibrated. Resist-
ance bulbs have vacuum-sealed platinum
elements and leads and hermetically
sealed heads with choice of stainless-
steel or quartz jackets. A plug-in con-
troller accessory said to provide =*+0.2
percent reproducibility is also available.
(Manostat Corp., 26 N. Moore St., New
York 13, N.Y.)

Circle 6 on Readers’ Service card

Physiological stimulator, for research
and clinical work in human vision,
generates a high-intensity burst of light
controlled in several modes. The light
source is a glow tube with an essential-
ly white spectrum. In continuous-wave
(CW) mode, the light flickers continu-
ously at flicker frequency adjustable be-
tween 0.1 and 60 cy/sec. In gated-CW
mode, an external pulse turns the flick-
er generator on and off. In gated-pulse
mode, the source is turned on by an ex-
ternal signal and does not flicker.
Source diameter is 1/16 in. (Industrial
Control Co., Central Ave. at Pinelawn,
Farmingdale, N.Y.)

Circle 7 on Readers’ Service card

Digital integrator, recorder, and con-
troller accepts the output signals from
a variety of analytical instrumentation
detectors and converts them to digital
records of both time of occurrence and
relative area of signal peaks. Output
may be in digital-printer or typewriter
format, punched cards or tape, or
magnetic tape. Integration is performed
digitally. The control unit of the in-
strument senses the start and end of
data output signal peaks and also the
instant of maximum signal. Logic cir-
cuits program the application of in-
tegral and peak-time values to the
recording equipment. The system oper-
ates with an input of 100 mv full scale.
Input impedance may be specified in
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Try a bundle—
YOU'LL LIKE IT!

. .

-
[ ] =N
Guiplo™ SLOTTED ANGLE
lets you build anything you can think of!

Remember all the different things you could make with an Erector set?
Then think of Equipto’s Slotted Angle — a man’s size piece of steel utilizing
nuts, bolts, slots and holes. It’s a versatile piece of metal that lets you build
anything — carts, benches, stairs, racks, mezzanines and many other useful
time-saving structures.

The sheer simplicity of Equipto Angle makes the job of assembly highly
economical in terms of manpower — just cut and bolt together. No waste
— structures may be disassembled and material re-used. Not merely electro-
plated, but hot dip galvanized for maximum rust prevention.

Equipto Angle is the standard of the industry. 1—Available in either 12
or 14 gauge. 2—Comes in convenient lengths packed 10 angles to a bundle
with hardware. 3—Two sizes, 114” x 214" and 1142” x 3”. 4—Bolts are
standard and interchange with other materials. Write today for your free
copy of Equipto Angle Idea Book.

- EQUIPTO
BENCHES DRAWER UNITS LOCKERS EQUIPTO ROBE STOCK CARTS ANGLE

[] Please send me a free copy of your Equipto Idea Book.
[J Have engineer call to survey our plant for suggested uses.

NAME

FIRM

ZONE STATE
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the 10- to 100-kohm range. Integrator
capacity is six digits, but additional
capacity is available. Accuracy is said
to be 0.1 percent of full scale. Sen-
sitivity to rate of change of detector
voltage is said to be better than 0.1
mv/sec, adjustable to allow maximum
precision compatible with freedom from
nuisance readouts. Signal peaks spaced
as closely as 2 sec apart can be proc-
essed. (Infotronics Corp., 1401 S. Post
Oak Rd., Houston 27, Tex.)

Circle 8 on Readers’ Service card

Cathode-ray display system will si-
multaneously display on a 7-in. tube up
to eight input signals superimposed on
an electronically generated coordinate

system. The signal wave forms and the

coordinate system are displayed simul-
taneously to eliminate errors from dis-
tortion and nonlinearity. Accuracy of
plotting is said to be =0.2 percent. Full-
scale deflection is provided by =100
volts. An optional preamplifier permits
expansion and zero-shifting of small
signals. A choice of display periods
ranges from 25 msec to 50 sec. Input
signals and voltages for producing co-
ordinate lines are sampled every 62.5
usec for display. The time reference is
provided by a crystal oscillator that
triggers a vertical flying scan deflection
system. (Philbrick Researches, Inc.,
127 Clarendon St., Boston 16, Mass.)

Circle 9 on Readers’ Service card

ChemTrac's seal of
CERTIFIED TAGGED
CHEMICALS

is a guarantee of complete reliability:

¢ labeled compounds of high chemical and
i radiochemical quality

¢ periodic purity checks of compounds
maintained in stock

e complete analytical data supplied

SPECIAL LABORATORY SERVICES

e radioautography of biological specimens

e radioanalyses
e gas chromatography

Write Now for New Catalog

Cwvemlpac Gorroramon

130 ALEWIFE BROOK PARKWAY « CAMBRIDGE 40, MASS.+UN 4-9347

Neutron detector is a solid-state de-
vice with low gamma sensitivity and
millimicrosecond response. The detec-
tor is available in two sizes, 5 by 5 or
10by 10 mm, and with uranium, boron,
lithium, or hydrogenous material coat-
ings. A three-pin connection arrange-
ment sockets into standard transistor
bases. Operation is at 25 volts. (Solid
State Radiations, Inc., 9926 W. Jeffer-
son Blvd., Culver City, Calif.)

Circle 10 on Readers’ Service card

Photographic exposure repeater, de-
signed for production of precise photo-
masks required by the transistor in-
dustry, is built around a two-coordinate
comparator. The equipment permits
positioning of patterns with accuracy
of +=0.0004 in., precise focusing, and
precise setting of reduction ratio. The
apparatus has a programming mech-
anism capable of performing various
combinations of step-and-repeat opera-
tions for automatic exposures; operation

; can also be manual. (Geophysics Cor-
poration of America, Bedford, Mass.)

Circle 11 on Readers’ Service card

Bi-directional counter is designed for
machine position readout. An incre-
mental pulse transducer provides a wide
range of resolutions with self-contained
bi-directional logic. Capacity of the in-
strument is 5 or 6 digits with numerical
readout tubes at count rates up to 5000
counts per second. Selector switches
permit setting numbers into the counter.
(Veeder-Root Inc., Danvers, Mass.)

‘Circle 12 on Readers’ Service card

Accelerometers, the series PAL-1S
and PAL-1P, are self-contained instru-
ments said to provide accuracy of 0.1
percent. They operate on the force-
balance servo principle in which the
d-c current required to restrain a
pendulous seismic mass measures the
acceleration. Natural frequencies to 660
cy/sec or higher are available in ranges
as low as =2 grav. Total power require-
ment is 15 watt. (Palomar Scientific
Corp., Palo Alto, Calif.)

Circle 13 on Readers’ Service card

Galvanometer servo system combines
a D’Arsonval movement with a precise
film-type potentiometer. A signal fed
into the meter is compared to a voltage
obtained from the feedback potentiome-
ter. If the meter movement position
does not correspond to the position
called for by the magnitude and polarity
of the input signal, an error signal re-
sults which, after amplification by a self-
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ELECTRONIC
VARIABLE-SPEED

AC CONTROLLER and
Matching DG MOTOR

2760 ELECTRONIC CONTROLLER
with matching 1/50 H.P. DC MOTOR

*8

Complete, F.OB.,
Las Vegas,
Nevada

SPECIFICATIONS

® Thyraton tube operated controller
gives stepless operation @ Input:
110-120 V., 60 cy. single phase @
Output: 0-120 V., 200 ma. DC to !
armature ® 1/50 H.P. ball bearing,
right angle, gear head, shunt wound,
DC motor ® Reversible ® Armature
shaft is extended ® Armature speed
0 to 4000 R.P.M. @ Motors in gear
ratios: 6, 18, 30, 36, 60, 100, 300,
540, and 1120:1 in stock.

GERALD K. HELLER CO.

2673 South Western Street, Las Vegas, Nevada, P. 0. Box 4426

Other models fo
3/4 H.P. motors
available.
Request data.

THE ORIGINAL TIME-TESTED GLASS PLASTIC CAGE

mﬁi&gg g of rugged fiber glass
‘ reinforced plastics...

E@% ﬁ ggg: LY minimum effort required

3 @g & to clean and disinfect...maximum
o animal comfort...extremely
?RE?&§§§§$ strong doors with fool proof
catches. . .economical to purchase and
maintain....For further information

Kirschner Manufacturing Company

write: Department KS
| Hewchner

Vashon, Washington

for every program...

REFRIGERATED . . .

the mobile coldroom, refrig-

erated from column to collect-

ing tubes.

* Fractions in the turntable tem-
perature-controlled.

* Fraction collectors removable
for all - purpose cold - roem
work.

®* Mobile—on casters.

CONTINUOUS . . .
for long-term or overnight use.
® 240 test tubes, 18 x 150 mm.
* Four rows of 60 each.

* Turntable, 24" diameter.

® Time drop and volume collec-
tion.

15 different models, including SECTIONAL
(for processing during fraction collecting)

For complete description of all Fraction Collectors write for Bulletin $-3-4000

FRACTION COLLECTORS

for every budget!

FOR Automa TIC ULt

CHROM AT W /OLET MO

TOGRAPHIC g NITORING o

UENTS

CONTINU
For Use wit
- h all
Fraction Collectors
UvViscan ma

OUs Flow uy MONITOR

* Amplifier y; up to
yields ;
> ignal
4 Optical Densiry. Easily ac:e'
s-

sible Flow Cefj y;
lightpath frop, \;m;: adjustable

== LABORATORY APPARATUS

NSTRUMENTS

wee PRECISION INSTRUMENTS

BUCHLER INSTR-UMENTS, INC.

514 West 147th Street, New York 31, N. Y.
ADirondack 4-2626 i

Send fB.r! Bulletin 5.-3‘-500.!.)
or complete r'nformwh‘on
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/ STRENGTH
| and to spare

Nglgon®

When Nalgon flexes its
tough, plastic sinews, you've
got strength. A tensile
strength of 1800-1900 psi
means Nalgon can take it.
This husky, unbreakable
vinyl plastic tubing does the
job where other tubings
can’t measure up. In plant,
laboratory, or hospital . . .
wherever tubing strength is
important . . . the choice is
Nalgon. Other character-
istics are high chemical re-
sistance, amazing flexibility,
and visual clarity.

More about Nalgon? Sure.
It’s heat resistant, trans-
parent, non-toxic, non-
contaminating, completely
neutral, low-cost*, and
comes in 40 diameters. All
that, and strength, too!

Write Dept. No. 2111N for
additional information and
sample.

*147 I D. costs less than 15¢ per foot.

A m PRODUCT

&D THE NALGE CO,, INC.
ROCHESTER 2, NEW YORK
The Quality Standard
of Plastic Laboratory Ware
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contained transistorized amplifier, drives
the meter movement to correct the
error. Response time of 50 msec full
scale is said to be achieved by virtue of
the high ratio of torque to inertia.
Power required for position indication
is 1 watt; maximum accelerating power
is 1.5 watts.

By use of a meter movement with a
conventional pointer and calibrated
meter face, the device is converted to
a voltmeter with 1-megohm input im-
pedance and full-scale accuracy said to
be =0.25 percent, independent of stray
magnetic fields and effects of shock and
vibration. The instrument can be pro-
grammed by the addition of a set of
front-panel upper and lower limits; each
limit setting consists of an additional
potentiometer element. The output of a
limit potentiometer is compared with
the output of the moving-coil system.
When crossover is detected, a Schmitt
trigger circuit switches in a power relay.
(Computer Instruments Corp., 92 Madi-
son Ave., Hempstead, N.Y.)

Circle 14 on Readers’ Service card

Microincinerator  burns  5-y-thick
slices of tissue on microscope slides by
keeping the slides in a fixed position
and passing the heat source over them.
Fifty slides are set in position at one
time, and an infrared furnace moving
at a rate of 0.5 cm/min passes over
them. This increases the temperature
gradually to 680°C softening the glass
surface and sintering the ash to the
slide. As the furnace moves on, the
slides are slowly cooled to room tem-
perature. The residual ash may then be
examined by dark-field microscopy.
(Procter & Gamble Co., Cincinnati 1,
Ohio)

Circle 15 on Readers’ Service card

Interference filters selected to isolate
visible-spectrum wavelengths important
in laboratory and industrial work are
available in calibrated sets. Each set
contains ten filters in the range 404 to
706 my, four neutral density filters, and
one continuously variable wedge filter
covering the range 400 to 750 mp.
(Optics Technology, Inc., 248 Harbor
Blvd., Belmont, Calif.)

Circle 16 on Readers’ Service card

Pressure switches operate in the dif-
ferential pressure range from 0.25 to
16 in. of water. The devices operate by
means of a spring-biased diaphragm.
At preselected pressures, the diaphragm
actuates a rod that in turn operates a
switch mechanism. Actuation pressure

is set by a direct-reading dial; overpres-
sures up to 250 Ib/in.* are tolerated.
Actuation of the units is said to be
completely independent of absolute
working pressure. (Pall Corp., Glen
Cove, N.Y.)

Circle 17 on Readers’ Service card

Count-rate meter is a transistorized
instrument for use with Geiger-Mueller
tubes, proportional detectors, or scintil-
lation detectors. Five count-rate ranges
up to 10° counts per minute are pro-
vided with probable-error settings of
2, 5, 10, and 15 percent for each range.
Input sensitivity is said to be better than
1 mv. The instrument is capable of
driving both 0- to 1-ma and 0- to 100-
mv recorders. A 3000-volt power sup-
ply is included. (Nuclear Corporation
of America, Denville, N.J.)

Circle 18 on Readers’ Service card

Electron miscroscope, manufactured
by Japan Electron Optics Laboratory
Co., Ltd., features a magnification
range continuous from 600 to 200,000.
Resolving power is said to be 6 A. Fa-
cilities are provided for effecting chem-
ical and physical transformation of
specimens within the microscope. A
tensile-deformation attachment can be
used to probe points in metal, and a
heating attachment can raise the speci-
men temperature to 1000°C. A built-in
16-mm cine camera makes continuous
motion pictures of changes that take
place in the specimen. Available at-
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PURE
DISTILLED
WATER

by design

Stokes Automatic Laboratory
Water Stills produce distilled water
that’s completely free of bacteria,
pyrogens, and minerals. They give
you distillate that contains less
than 2 parts per million impurities
. . . purer than the standards set
by United States and British
Pharmacopoeia.

Stokes stills give you control of
purity at every step of the distilla-
tion process:

1. preheating removes dissolved
gases in feed water

2. gentle boiling action practically
eliminates water entrainment in
steam

8. triple baffling traps any and all
particles...permits only the steam to
enter condenser tube. :

These features add up
to distilled water
of highest purity!

Rated capacities

from 14 to 100 gallons
per hour in electric,
gas and steam models.

Specify high-purity Stokes Stills at
your local Laboratory Supply House.

Pharmaceutical Equipment Division
F. J. STOKES CORPORATION
5500 Tabor Rd., Philadelphia 20, Pa.
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tachments include cooling, heating, and
reflection apparatus; specimen tilter;
charge neutralizer; x-ray shadow cam-
era; a vacuum evaporator for metal
shadowing to reveal relief and to pre-
pare thin carbon support films; and an
ultra microtome. (Fisher Scientific Co.,
717 Forbes Ave., Bellport, N.Y.)

Circle 19 on Readers’ Service card

Rotary acceleration generator pro-
duces centrifugal fields from 3 to 500
grav. Rotational speed of the 20-in.
table ranges from 10 to 2000 rev/min.
Twenty slip rings of hard coin silver
provide for communication with in-
struments mounted on the rotating
table. Slip ring noise is 1 v (max.) at
1 ma. System accuracy is said to be
=#+0.1 percent over the full range with
regulated line voltage. For speeds above
40 rev/min, wow is 0.5 percent and
drift 0.1 percent. Vibrational resolution
is 0.02 grav. A tachometer generator
provides direct indication of speed on
a panel meter, and a magnetic pickup
and 20-tooth gear provide a signal for
an electronic counter. (Pacific South-
west Instrument Laboratories, 5705
Centinella, Culver City, Calif.)

Circle 20 on Readers’ Service card

Resistance network analog is designed
to solve problems involving Poisson’s,

Laplace’s, and special cases of Max-
. well’'s equations. Over-all network ac-

curacy is said to be better than one

. part in 10,000. The analog is a self-

contained system including the resist-
ance network board, 150 current in-
jection potentiometers, three regulated
d-c power supplies, a digital voltmeter,
and a vacuum-tube voltmeter. It may
be combined with a digital computer
for accurate calculation of electron
trajectories. Programs for the IBM 704,
and 7090, and Philco 2000 digital
computers are available. (Litton Indus-
tries, 960 Industrial Rd., San Carlos,
Calif.)

Circle 21 on Readers’ Service card

Log-frequency converter provides a
d-c voltage output that varies in propor-
tion to the logarithm of the frequency
of an input signal. The input may vary
from 0.5 to 100 volts and may have
high harmonic content without affecting
accuracy. Full-scale outputs are 100 mv
at 400 ohms or 10 mv at 40 ohms. In-
terchangeable plug-in discriminator net-
works with one-, two-, or three-decade
ranges cover the range from 5 cy/sec to
20 kcy/sec. Accuracy is said to be bet-
ter than =1 percent for two-decade

All-New

Nalgene

Wash Bottles

New Lower Prices

New!

Dispensing tube
in body instead
of in closure . ..
easier to fill

New! \
Leakproof

closure

New!

! Dispensing
tube always
in fluid

New!

Easier
(¢]
Squeeze

This completely new. concept, de-
signed especially for laboratory use,
makes wash bottles easier to cap and
uncap, easier to fill, easier to dis-
pense from. Safer, too, because
they’re proof against acids and alka-
lis and never leak a drop. Another
step in Nalge’s continuing program
of product improvement through
plastics research. 125, 250, 500 and
1000 ml., all with standard closures.
Ask your ‘laboratory supply dealer.
Vlgrite Dept. 2111 for Catalog Sheet
-15.

[

[

L)
THE NALGE CO., INC.
ROCHESTER 2, NEW YORK

The Quality Standard of Plastic Laboratory Ware
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NEW! SAFE!
CONVENIENT!

dri-Na

‘Baker Analyzed

REAGENT

dri=Na is J. T. Baker’s sodium-lead
alloy containing 10% sodium. dri-Na
is the modern way to use sodium in safe,
convenient form for

DRYING SOLVENTS and
SYNTHESIS OF ORGANIC
LEAD COMPOUNDS

SAFE—eliminates hazard. dri=Na saves
time and effort because it is available
for immediate use. You can use it right
from the bottle. You avoid the tedious
use of a die, often employed with metallic
sodium in drying solvents,

Tests show that dri=Na reduces water
content of solvents satisfactorily without
affecting purity. It is safe to use. There
is no hazard in disposing of residues:
they can be placed directly in water.
dri=-Na is available in 1- and 5-1b. bot-
tles from all J. T. Baker distributors.

Write for a Product Data Sheet giving
specifications, typical drying perform-
ance, and other helpful information.

/7 J.T.Baker

aoaksf Chemical Co.
G  Phillipsburg, New Jersey
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ranges and =0.5 percent for one
decade. A three-decade unit covering
the range from 20 cy/sec to 20 kcy/sec
provides an accuracy of =2 percent. A
plug-in oscillator permits alignment of
span and zero. (Houston Instrument
Corp., P.O. Box 22234, Houston 27,
Tex.)

Circle 22 on Readers’ Service card

Thermocouple reference junction is
a temperature control device that pro-
vides a constant thermocouple reference
temperature of 250°F with a 24-chan-
nel capacity. Uniformity between junc-
tions is 1°F, and ripple is less than
=+1°F. Regulation through the ambient
range —65° to +165°F is said to be
less than 3°F. The device measures
3% by 3% by 5% in. and weighs less
than 4 1b. Nominal power consumption
is less than 5 watts. (Astra Technical
Instruments Corp., 12930 Panama St.,
Los Angeles 66, Calif.)

Circle 23 on Readers’ Service card

Fetal-heart monitor provides con-
stant visual and audible monitoring of
the fetal heartbeat during labor and
through delivery. Any irregularity, or
a drop below the danger level of 100
beats per minute, is instantly recorded.
Monitoring is performed by means of
electrodes attached to both the mother’s
body and to the fetus, still contained
within the womb. The heartbeat is dis-
played on an oscilloscope screen; a
meter indicates heart rate. A permanent
trace may be recorded by attaching a
standard electrocardiograph. (Hema-
thermatrol Corp., 5334 Rockville Rd.,
Indianapolis, Ind.)

Circle 24 on Readers’ Service card

Depth recorder surveys depth in
three ranges—400 ft, 400 fathoms, and
4000 fathoms—at repetition rates of
360, 60, or 6 per minute, respectively.
Resolution on the 400-fathom range is
said to be better than 1 fathom. The
fully transistorized instrument has a
display width of 19 in. Recording is
made with a resilient helix and stain-
less-steel endless loop electrode and
electrosensitive paper. (Alden Electronic
& Impulse Recording Equipment Co.,
Westboro, Mass.)

Circle 25 on Readers’ Service card

Scintillation detector kit for educa-
tional use consists of a probe housing,
a multiplier phototube, and a set of in-
terchangeable phosphor scintillators.
The basic kit includes a sodium iodide
crystal for gamma detection, a sodium

lab-
accepted
“standard of
guality”

@ type 1500
electric furnace

A compact, convenient furnace for
general lab work and process con-
trol. Chamber size: 4” x 334" x 42"
or 9”. Welded steel construction, em-
bedded element plates.

completely variable
temperature control

. . . lets you select and hold any
temperature from 350° F. to maxi-
mum regardless of fluctuations in
line voltage. Just another feature of
this high-quality TEMCO Furnace
designed for continuous use at tem-
peratures up to 1850° F. and inter-
mittent periods up to 2000° F.
Attractive heat-resistant mottled
gray enamel finish. Operates on 115
or 230 V a-c. Price complete: $145
and $155. (Model also available for
2000° F. continuous operation,
2150° F. intermittent . . . $155 and
$165.) Write for literature and name
of nearest dealer.

THERMOLYNE CORPORATION

(Formerly Thermo Electric Mfg. Co.)
568 Huff St., Dubuque, lowa
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iodide well-type crystal, a plastic
phosphor for general purpose detection,
a thin zinc sulfide crystal for alpha
detection, and an anthracene crystal for
beta detection. Seven additional crystals
are available for neutron detection and
other special applications. Since the
crystals are interchangeable only one
multiplier phototube is required for use
with the 12 different phosphors. (Ra-
diation Equipment and Accessories
Corp., 665 Merrick Rd., Lynbrook,
N.Y.)

Circle 26 on Readers’ Service card

This automatic fraction collector,
designed especially for gas chromatog-
raphy, can be placed on bench space
next to a chromatograph to receive frac-
tions through a heated gas transfer tube.
Each of six tubes can be automatically
or semiautomatically rotated into col-
lecting position, directed either by a
panel control button or by a signal
from a strip-chart recorder when the
indicator pen reaches a preset level.
Total cycling time from one tube to the
next is 6 sec. The individual collector
tubes are immersed in Dewar-type
vacuum flasks containing dry ice to

condense the fraction before the carrier
gas is exhausted. The collector meas-
ures about 1 ft square and less than
20 in. high. (Central Scientific Co.,
1700 Irving Park, Chicago 13, IIL.)

Circle 27 on Readers’ Service card

Oximeter recording system can be
used to make dye-dilution curves indic-
ative of heart function with either
Evans Blue or Cardio-Green dye, as
well as for immediate, continuous de-
termination of blood oxygen saturation.
As an oximeter, the system has a stand-
ard deviation from Van-Slyke analysis
of approximately 2 percent in the 90-
to 100-percent saturation range, with
somewhat greater deviation at lower
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Sensitivity: /10 mg.
Reproducibility: £0.03 mg.
Readability: /20 division

on projected scale
Capacity: 200 g.

Ainsworth
Right-A-Weigh

Substitution
Weighing Balance

°
FAST
®
ACCURATE

L All controls on front of case, clearly

EASY designated. Eye-level, in-line, unob-
TO USE structed readout.
WRITE FOR BULLETIN 659

WM. AINSWOIRTIH & SONS, IINC.
2151 LAWRENCE ST. - TELEPHONE ALpine 5-1723 - DENVER 5, GOLORADO

1555



saturation levels. It is said to be insen-
sitive to changes in flow rate and
hematocrit, and to be relatively unaf-
fected by age, color, blood hemoglobin
content, or ear thickness. (Waters Corp.,
P.O. Box 529, Rochester, Minn.)

Circle 28 on Readers’ Service card

Very-low-frequency timing receiver
is a solid-state instrument that may be
used, through front-panel selection, at
16, 18, or 20 kcy/sec to receive timing
signals from stations GBR, Rugby,
England; NBA, Balboa, Canal Zone;
and WWVL, Sunset, Colorado. The

signal selected is automatically cor-
related with a signal derived from a
local standard by means of internal re-
generative divider circuitry, giving an
output of approximately 1 cy each 50
sec for a frequency difference of one
part in a million. Sensitivity is said to
be better than 1 v with a rejection of
50 db at 200 cy either side of the
selected channel and greater than 80
db at image frequencies. An output
meter indicates the beat difference fre-
quency, and a =0.5-volt output is
available for use with an external re-
corder. Other outputs include a 2-

IRUPON
GLACIAL
AceTic ACIP

REAGENT

3

5 N:N«‘f‘.s‘s

MEMOvE cap canpruis
ST Avoin sPURTERT

Gives reproducible results, hottle after hnttlé

Take one set of results you got with Du Pont Glacial Acetic Acid Reagent.
You can change bottles, shipments or locality, and you’ll reproduce the
same results—time after time! That’s because Du Pont continuously runs
its reagents through 113 separate analytical tests to keep it uniform for

your most stringent requirements.

It’s of uniformly high purity, too, exceeding American Chemical Society
requirements. And you get the convenience of single-trip cartons, dripless
sleeves, safety grips on 5-pint bottles and color-coded caps and labels.

Du Pont’s family of reagents includes Nitric, Sulfuric, Hydrochloric and
Glacial Acetic acids, and Ammonium Hydroxide. They’re readily available
all over the country. Ask your local laboratory supply house or write
for list of suppliers. Industrial and Biochemicals Department, N-2545 S,

Wilmington 98, Delaware.

BETTER THINGS FOR BETTER LIVING ...THROUGH CHEMISTRY
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REG. U 3. PAT.OFF.

kcy/sec audio signal and a time-tick
consisting of a 5-msec pulse. This pulse
is synchronized to the incoming very-
low-frequency pulse and may be used
for starting clocks, counters, or other
external equipment. (Interstate Elec-
tronics Corp., 707 E. Vermont, Ana-
heim, Calif.)
Circle 29 on Readers’ Service card

Translucent magnesium oxide is said
to come within 2 percent of the maxi-
mum density possible. Strength, when
chemically polished, is stated to be
45,000 1b/in°. Its melting point of
2800°C suggests its use in such high-
temperature applications as heat-ex-
change medium in wind-tunnel, pebble-
bed heaters and electrical insulation at
elevated temperatures. (Minneapolis-
Honeywell Regulator Co., Ridge Ave.
at 35 St., Philadelphia, Pa.)

Circle 30 on Readers’ Service card

Dosimeter combines a small glass-
rod detector of silver-activated material
with a fluorescence measuring instru-
ment. Range of the instrument is 10
to 10,000 rad, and accuracy is said to
be =4 percent. To perform a measure-
ment, the operator inserts the 1- by 6-
mm detector into the reader and de-
termines the changes in fluorescence
that have taken place as a result of ex-
posure to high-energy radiation. The
detector rods are small enough to per-
mit implants to be made in normally
inaccessible areas. (Bausch and Lomb
Inc., Rochester 2, N.Y.)

Circle 31 on Readers’ Service card

Monopulse  high-energy gamma
source is available in several models
with differing gamma intensity and
pulse width. The sources are linear ac-
celerators. Electrons produced by a
heated cathode are injected at one-half
the velocity of light and are accelerated
by riding the crest of a traveling wave.
After reaching about 0.99 c, increase in
energy is obtained by increase in mass.
The high-energy electrons strike a target
to produce gamma radiation by the
bremsstrahlung method. Peak intensities
produced are 3 X 10% 6 X 10° and 10°,
respectively, in three models. Corre-
sponding pulse durations are 1, 0.1, and
0.01 usec. Power source is a. 5-Mw
(peak) magnetron. (Hughes Aircraft
Co., P.O. Box 90515, International Air-
craft Station, Los Angeles 45, Calif.)

Circle 32 on Readers’ Service card

JOoSHUA STERN

National Bureau of Standards,
Washington, D.C.
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EXPOSED!

*accuracy

*Here’s the precision laboratory scale

with the speed and accuracy you need TO

CROSS-
in capacities up to 12,500 )
Model B-210 grams or 22 pounds. INFECTIONS
The auxiliary platform is :
PENNSYLVANIA used for weighing up to 1/10

HANDS — most active in distribution of INFECTION! For the manage-
ment and handling of specimen containers requiring a label, use o
*“*no-lick” TIME Tape or TIME Specimen Collection Label for service, o
new advancement specified in the “‘Guide to Laboratory Safety’.*

of scale capacity in the order
of milligrams. The main plat-
form is used for weighing
from 1.10 of scale capacity to
full scale capacity with the
same percentage of accuracy

Extreme-Sensitivity

AUTOMATIC ANALYSIS
SCALE

MODEL B-210 is an extended
range, double platform, auto-
matic indicating precision
scale providing extreme sen-
sitivity, speed and accuracy

as achieved on the smaller
platform.

Wide range of chart and beam
combinations available to suit
your particular laboratory
requirements.

Write today for Free Catalog on the full line
of Pennsylvania Precision Scales.

— & PENNSYLVANIA SCALE COMPANY

BAREVILLE (LEOLA), PENNSYLVANIA

Every dressing, every collection of
pecimen, blood, sputum, etc. requires
hand service. Eliminate contact by
using the satin finish, vinyl coated
TIME Tape or Label.

A qualified consultant will teach you
the effective TIME procedure. It is
your first step to a safer laboratory.
Write today to Dept. RH.

* In April 1960 issve of Lab World.
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How STABLE ISOTOPES
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Professor Paul G. Moe* of Purdue Uni-
versity is presently conducting a series of
experiments using N!% labeled urea to
trace the pathways of nitrogen transfor-
mations in the soil and the effect of
environmental factors on these transfor-
mations. The ultimate objective of these
experiments is to determine how urea
fertilizers might be used more efficiently.

* Private Communication
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with the “over-all view of the book.”
The book was prepared in close con-
sultation with the individuals listed as
contributors to the book. During the
course of these consultations they were
free to voice their dissent with the
“over-all view.” Not a single one did;
not a single one has done so since.

5) The same article contains the
following statement: “This report, per-
haps unavoidably, has given the entire
movement associated in one way or an-
other with the Forward Strategy a more
monolithic character than it actually
has.”

I know of no movement—*“mono-
lithic” or otherwise—associated with
the “Forward Strategy.” I herewith state
categorically that the Foreign Policy
Research Institute is not associated with
any “movement.” A political movement
—and the author of the article can have
no other movement in mind—must be
organized in order to justify the term.
This institute has no connection with
any political movement aimed at pro-
moting any particular set of political
doctrines or strategic concepts. Mem-
bers of this institute, like most Ameri-
cans, are members of one of our two

CIENTIFIC
N — —
APARATUS
O, I TC.

BLOOMFIELD, NEW JERSEY
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the new “AF1” feature—the result of a recently-
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® Trademark for DuPont
Tetrafluoroethylene

* Registered by *“SGA™
t Adjustable Flow

NO FREEZING . . . NO LEAKING ...
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great political parties and of a variety
of civic, professional, and scientific
organizations. The Foreign Policy Re-
search Institute has no affinities except
those that are explicit in its status as a
research group within the University of
Pennsylvania.

6) The author of the two articles
seeks to establish a covert relationship
between A Forward Strategy for Amer-
ica and another book published pre-
viously by the Foreign Policy Re-
search Institute—namely, American
Strategy for the Nuclear Age. Accord-
ing to H.M., the purpose of the latter
book was to soften and prepare the
way for A Forward Strategy for Amer-
ica, which, according to him, main-
tains that the U.S. must prepare for
launching a surprise attack against the
Soviet Union. Although this assertion is
made repeatedly, H.M. is careful to
protect himself by an ingenious literary
device against the charge of having
disregarded the actual text of both
books. He concedes that the book does
not contain a proposal for a policy of
striking “a surprise knock-out blow” at
the Soviets. Yet he has mastered this
problem by writing as follows:

This policy is not specifically stated in
the book; it is merely the only realistic
policy that follows from the premises of
the book, and the members of the Foreign
Policy Research Institute consider them-
selves, above all else, as realists.

His conclusion thus boils down to an
attempt to read our minds rather than
our writings. This procedure can be
characterized in various ways; it can-
not be mistaken for scientific method.

RoOBERT STRAUSZ-HUPE
Foreign Policy Research Institute,
University of Pennsylvania, Philadelphia

I could argue with a number of the
points in Strausz-Hupé’s letter, but
overall there is no doubt that the arti-
cles contain substantial flaws. I think
the letter of censure is well deserved.—
H.M.

Drugs and the Kefauver Bill

The following statement appeared
recently in “Science and the news”
[Science 134, 89 (14 July 1961)]:
“Kefauver has produced evidence that
a sizable proportion of the new drugs
patented and put on the market are not
in any significant way new. They in-
volve merely minor changes in the
molecular structure of an already avail-
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Cooke, G.M., et al., 1957, STAIN
TECHNOLOGY, 32:2, pp. 63-66, Mar.

Millipore® filters are available in eleven pore-
size grades from 5u down to 10 mu. They retain
on their surfaces all particles larger than rated
pore size.

When writing for technical information please
state your fields of interest.
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Dept. S, Bedford, Massachusetts

able, and perhaps unpatented, drug;
their only advantage is that they can
be patented, promoted as a new drug,
and thus be relieved of direct competi-
tion with similar drugs identical in their
medical effects. The Kefauver bill would
require that a drug be significantly dif-
ferent in its effects as well as in the de-
tails of its molecular structure in order
to be patentable.”

I wish to call attention to the fact
that Senator Kefauver’s generalization
does not apply to most psychoactive
drugs, for the brain is more sensitive
than any other organ to the chemical
structure of a drug. Let me say in the
first place that in most instances the
first member of useful groups of drugs
was found by accident, as a trained
worker took advantage of a chance ob-
servation. Further development, how-
ever, came from the application of the
principle of molecule manipulation.
This applies to meprobamate (trade
names, Miltown and Equanil), one of
the drugs most widely used in the man-
agement of the neuroses, and chlorpro-
mazine (Thorazine), a member of the
phenothiazine group of drugs, which
is employed more than any other in
the treatment of the psychoses.

Mephenesin was synthesized to pro-
vide a drug affording muscular relaxa-
tion. In the course of clinical study it
was noted that the muscular relaxation
was sometimes accompanied by tran-
quilization. This finding led to the syn-
thesis of meprobamate, which has
stronger central effects than its parent
substance, and today this drug is widely
used as a mild tranquilizer, especially
for the treatment of the neuroses, as it
relieves anxiety and tension. Further
development of meprobamate—namely,
the formation of mebutamate—yielded
a drug with less marked tranquilizing
action but with intensified power to
lower blood pressure. Additional mole-
cule manipulation yielded carisoprodel,
which evokes more pronounced muscu-
lar relaxation than mephobamate.

Largactil, known as chlorpromazine
in the United States, was administered
to disturbed psychotic patients in France
because of its sedative action. This new
drug, however, showed a capacity to
reduce psychotic excitement not found
in earlier drugs, and it has achieved
wide usefulness as a strong tranquilizer.
The sedatives previously employed
could not relieve hyperactivity and calm
the patient, nor could they reduce the
intensity of hallucinations and delusions
without inducing sleep. The other
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phenothiazine drugs now used were
developed by molecular manipulation,
and they perform the same actions but
to different degrees. The stronger ones
require a smaller dosage and evoke
lower degrees of sedation and fall in
blood pressure. Convulsions and rashes
are less frequent, while jaundice and a
decrease in white blood cells occur
more rarely than with the weaker
phenothiazine derivatives. But for the
advantages of the more potent members
of the phenothiazine group, and their
greater stimulating powers, we must pay
the price of an increase in undesirable
neurological effects such as tremor,
motor restlessness, spastic muscular con-
tractions, and involuntary muscular
movements. The wide variations among
the various phenothiazine drugs permit
the discerning psychiatrist to select the
one most suitable for an individual
patient, through his knowledge of the
greater tranquilizing action of the
weaker phenothiazines, the greater
stimulating effect of the stronger
phenothiazines, and the characteristic
intensities of the side reactions, which
differ with each member of the pheno-
thiazine group.

Altering the molecular structure of
some parts of the phenothiazine mole-
cule yields drugs which produce be-
havioral effects not evoked by pheno-
thiazines. The substitution of a diethy-
lene linkage (—CH:—CH:—) for the
sulfur atom (S) produces imipramine
(Tofranil), and instead of a tranquilizer
we have an antidepressant drug.

These facts, and many more like
them, reveal the importance of mole-
cule manipulation in research but do
not answer specifically Senator Kefau-
ver’s objection to patenting drugs which
seem to have similar actions despite
molecule manipulation. The diversity
of reactions to the same drug by dif-
ferent patients is well known. It is true
that most patients react in similar ways
to a given phenothiazine, but it is a
remarkable fact that psychotic patients
who are not improved by one of two
apparently equivalent phenothiazines
may receive benefit from the other.
Clinical use of new phenothiazine re-
veals that some patients who were not
helped by the previously known pheno-
thiazines respond to the new one. It
would seem that, with enough patience,
a phenothiazine derivative could be
found to improve every schizophrenic
to some degree. Such a prospect could
not be realized if drugs that produce
similar effects in most patients were not
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developed and administered to patients
whose reactions differ from those of
the majority. If the restrictions sug-
gested by Senator Kefauver were
adopted, they would hinder the develop-
ment of many useful drugs. This would
change our present situation, so full of
promise, to one of restricted output, not
conducive to future progress.

Harorbp E. HiIMWICH
Research Division,
Galesburg State Research Hospital,
Galesburg, Illinois

Being a research chemist in a drug
firm I am perhaps biased, but I feel that
a protest should be registered against
Howard Margolis’s account of the hear-
ings on the Kefauver omnibus bill for
regulation of the pharmaceutical indus-
try. Margolis does not report on Sen-
ator Kefauver; he propagandizes for
him.

The tenor of the article is indicated
by the last two sentences: “For all these
reasons a far more intense controversy
surrounds the bill than a casual reading
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of Kefauver’s bill would suggest. For
the bill, on a casual reading, appears
to contain nothing more than a series of
minor technical changes in laws of
whose existence the public is scarcely
even aware.” Now the changes pro-
posed by the bill are not minor, and
what is so troubling about the account
in Science and the attitude of Kefauver
is the complete failure to understand
that these changes are a grave threat to
the future of research in medicinal
chemistry. One may just as well expect
the modern theater to flourish without
copyright protection.

The pharmaceutical industry has
been accused of excessive price-charg-
ing by Kefauver. The industry has re-
plied that prices are generally not exces-
sive, and that one factor which the
senator has failed to take into account
with regard to new drugs is the high
cost of research. Kefauver answers in
his omnibus bill with licensing regula-
tions which will effectively eliminate
research. Drug prices will drop if re-
search is stopped, but there is a catch
—there will be no new drugs.

Senator Kefauver will not pay for
progress. He has the viewpoint of
Ortega y Gasset’s “hyperdemocrat,”
who “wants his motor-car, and enjoys
it, but believes that it is the spontaneous
fruit of an Edenic tree. In the depths
of his soul he is unaware of the artificial,
almost incredible, character of civiliza-
tion, and does not extend his enthusiasm
for the instruments to the principles
which make them possible” (Revolt of
the Masses, chap. 9). _

Margolis repeats, with apparent ap-
proval Kefauver’s contemptible sugges-
tion that the American Medical Associa-
tion has come to the defense of the drug
industry solely to protect the advertis-
ing revenues of its journals.

One expects a better understanding
of science in Science.

Epwarp F. ROGERS
61 Kings Highway,
Middletown, New Jersey

The point of the article was exactly
the one made in Rogers’ letter: namely,
that, as the two sentences he has quoted
suggest, the bill is designed to have a
profound effect on the drug industry
even though a casual reading might sug-
gest merely a series of minor technical
changes. The article did not say, and
so far as I can see did not suggest, that
the sole reason the AMA supported the
industry was to protect its advertising
revenues.—H.M.
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Rainfall Singularities

This letter has been prompted by
the appearance of a recent lead article
in Science [134, 361 (11 Aug. 1961)].
Survey articles of this type, touching
as they do on research problems which
fire the public imagination, serve a use-
ful purpose in presenting a comprehen-
sive picture of the state of the art. It
is unfortunate that Fletcher was not
aware of the difficulties in the analysis
of the rainfall data which he discussed,
and their implications. There is now a
good deal of evidence to suggest that
there are no world-wide rainfall singu-
larities. In the conclusion to his article
Fletcher states, “If, however, as ap-
pears to be the case, the rainfall singu-
larities are real, then the meteor
hypothesis is the only one which has
been advanced as yet which seems
capable of explaining them.” Logically,
if the rainfall singularities are not real,
then no hypothesis or speculation is nec-
essary. Let us look at the observational
evidence for the existence of rainfall or
other geophysical singularities.

As Fletcher has noted, it is difficult
to estimate statistically significant de-
partures when a number of records
have been arbitrarily lumped together.
This is particularly true when there
has been no effort to select observations
that are independent of one another in
time or space. Bowen’s original work
combined data from 300 stations for
about 50 years (“15,000 station years™).
The geographical distribution of stations
is shown in Table 1.

As is well known to meteorologists,
the spatial correlation of rainfall over
small regions (for example, Great Brit-
ain) is quite high. Not only does this
spatial correlation decrease the num-
ber of the degrees of freedom of the
resulting curve (see Fletcher’s Fig. 6),
but it introduces a bias into the estima-
tion of what constitutes “world-wide”
rainfall. Therefore the “15,000 station
years” are equivalent to only a small
fraction of this number of independent
observations. This criticism is as valid
now as it was when Bowen’s work was
first published.

However, Bowen’s evidence seemed
to be supported by the later work of
Brier. Comparing two rainfall time
series, independent of each other and
of Bowen’s original data, Brier stated
that “these results [Brier’s] lead to the
conclusion that there has been a strong
tendency for precipitation anomalies
(both high and low) to occur on spe-
cific calendar days.” Recently, R. Sha-

Table 1. Geographical distribution of stations.

Stations

Area (number)
Argentina 10
Australia 50
Great Britain 100
Japan 32
Netherlands 5
New Zealand 58
Union of South Africa 10
United States 48

piro and N. J. Macdonald [J. Meteorol.,
in press], using Brier’s data, showed that
the relationships between the rainfall
series were due solely to a coincidence
of days of average rainfall. This led to
the conclusion that “Brier’s results may
be said to show a weak tendency for
the association of nonanomalies of pre-
cipitation on specific calendar dates.”
Therefore, Brier’s work cannot be con-
sidered evidence in support of the ex-
istence of rainfall singularities.

Fletcher indicates that Dmitriev and
Chili also found rainfall peaks that cor-
responded to those in the Bowen data.
Unfortunately, no reference is given.

Again, according to Fletcher, “Bow-
en found a correlation between his
rainfall peaks and intense meteor show-
ers occurring about 30 days previously,
as shown in [Fletcher’s] Table 1.” Be-
cause of the number of showers, their
duration, and the 28 to 32 days that
Bowen actually allows for verification,
the results shown could easily be ob-
tained by chance, as a simple chi-square
test will show.

As further support, Fletcher goes on
to cite the cirrus-cloud study by E. K.
Bigg [J. Meteorol. 14, 524 (1957)].
Bigg claimed some association between
the mean percentage of sky covered by
cirrus and Bowen’s 300-station rainfall
curve. A simple calculation shows that
the linear correlation coefficient be-
tween the two curves in Bigg’s paper is
only + 0.24. Even if the observations
were completely independent of one
another (which they are not), the
correlation does not even approach the
5-percent significance level. It is not
surprising, then, as Fletcher has also
noted, that Braham failed to find any
confirmation of Bigg’s results.

It is quite apparent that the evidence
for the existence of rainfall singularities
will not stand careful scrutiny. It seems
irrelevant, then, to speculate on physi-
cal explanations.

NORMAN MACDONALD
FRED WARD
Geophysics Research Directorate,
Air Force Cambridge Research
Laboratories, Bedford, Massachusetts
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The comments of Macdonald and
Ward emphasize the fact that contro-
versy still rages over almost all aspects
of the meteor hypothesis. It is perhaps
unfortunate that decisive physical tests
of the theory are lacking and that most
arguments concern the statistical signifi-
cance of apparent correlations between
various time series. It is a notorious
fact that statistics can be made to sup-
port almost any proposition in a suffi-
ciently complicated situation, and both
the proponents and the opponents of
the theory have often erred in drawing
unwarrantedly strong conclusions from
inadequate sets of data.

The criticism of the data upon which
Bowen’s world rainfall curve was based
appears to have a certain validity.
Ideally, some sort of weighting should
be introduced to take account of the
clustering of sets of stations, but any
such doctoring of the raw data brings
with it further possibilities of bias. It
would, however, be most instructive to
see the results of some such independ-
ent and impartial treatment of the same
data. .

It is impossible to comment on the
criticism of Brier’s conclusions until
the paper referred to has been pub-
lished. The reference to the Russian
work was omitted as not being readily
available to readers. It is as follows:
A. A. Dmitriev and A. V. Chili, Trudy
Inst. Morskogo Gidrofizicheskogo 12,
181 (19557).

As my original article was intended
to imply, I do not believe that the ex-
istence of world-wide rainfall singulari-
ties has been either unequivocably
demonstrated or finally discounted. The
same must be said of the meteor hy-
pothesis itself.

N. H. FLETCHER
Department of Physics,
University of New England,
Armidale, Australia

Complete Disarmament

The editorial “Arms control and self
control” [Science 134, 249 (28 July
1961)] speaks of “present efforts to show
how the Soviets put up obstacles to dis-
armament.” The value of these efforts
appears to be questionable as long as we
continue to dismiss the Soviet 4-year
plan for complete and universal dis-
armament as unrealistic or as propa-
ganda. Our present attitude toward this
Soviet proposal would suggest that it is
we who do not wish to disarm, espe-

data recorders
expensive?

now, Mnemotron gives
you a complete, easy-
to-use 4-channel analog
tape record/reproduce
system with 0.2% precision

for only $3, 495

complete with 102" reel tape

transport, rack mounted.

Mnemotron offers a unique pulsed
FM principle and fully transistorized,
self-contained unit that records all an-
alog data = data acquisition * storage,
analysis and reduction * time scale
contraction and expansion * program-
ming * computer read IN and read
OUT + dynamic simulation. With
Mnemotron, you can do more with
paper recorders . . . expanding fre-
quency response and channel capac-
ity, saving you from being deluged
with data, permitting you to look at
the same data at different time scales.
Model M204 features:

Any 2 adjacent speeds: 334, 7V2, 15 ips.
Added low speed available on special
order.
Frcqulm.‘y Response:
* DC—800 cps (@
® DC—400 cps @
® DC—200 cps (@
Linearity: 0.2% full s
Noise: Less thon —-50 db full scale.
Crosstalk: below 70 db.
Extended range systems also available.

Write, wire, phone today for
complete details.

15 ips
7V2 ips
33/4 lps

precision analog data tape recorders and bio-
logical computers

39 South Main Street, Pearl River, N. Y.
® PEarl River 5-4015 (914)
® Cobles: Mnemotron

1569



cially in view of evidence that the
U.S.S.R. intends this proposal seriously
and considers complete disarmament to
be a realistic policy.

Some of this evidence might be sum-
marized as follows: (i) Public speeches
by Soviet leaders indicate that they, like
some of our own leaders, are worried
about the consequences of a continued
arms race—notably the increasing prob-
ability of war. The U.S.S.R. experienced
widespread devastation and the death of
some 25 million people as a result of
the German attack in World War II.

Present Soviet leaders apparently wish
to avoid a repetition of this experience;
the new 20-year program of the Soviet
Communist Party is reported to give top
priority to “saving mankind from dev-
astating world war.” (ii) Under the
Soviet system of nationalized industry,
continued expenditures on armaments
represent a wasteful drain on the na-
tional economy, with no particular profit
to anyone. (iii)) The detailed disarma-
ment plan submitted by the U.S.S.R. to
the United Nations in 1960 provides for
international control and inspection of
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all stages of disarmament as well as an
international police force and does not
include any veto on control measures.
Premier Khrushchev has recently re-
peated his statement that the U.S.S.R.
is prepared to accept any control meas-
ures proposed by the Western nations
if we in turn agree to the Soviet proposal
for general and complete disarmament.

Regardless of our opinions about the
U.S.S.R., most of us would agree with
the Soviet leaders that a world free from
wars and the fear of wars would be
desirable. If we do not wish to be con-
demned by “uncommitted persons and
nations,” we cannot now afford to dis-
miss the Soviet disarmament proposal
without more serious consideration than
that of its propaganda value.

The question of complete disarma-
ment involves the decision whether the
products of scientific research are to
be used for the destruction or for the
enrichment of human life. If this choice
is open to us now, scientists themselves
bear both individual and collective re-
sponsibility for the decision.

D. K. MYERS
30 Claremount Road,
Deep River, Ontario, Canada

Exporting Universities

Although I do not totally disagree
with the ideas of Arthur F. Burns and
H. V. Fairbanks [see Science 133, 1557
(1961); 134, 225 (1961)], I wish to
make the following observations as a
foreign student under the Fulbright
program,

Very often the foreign student finds it
difficult to locate an educational institu-
tion offering a suitable program of
training bearing on the needs of his
country. Perhaps for financial reasons
he is forced to enter a school which
offers him support, no matter what the
nature of the training is going to be.
This does not depend on whether or not
he makes the choice of the institution
before he arrives in this country; when
he arrives in this country he has a high
hope of making his training most prof-
itable to his country. The choice of a
wrong institution results in waste of the
talent and resourcefulness of the indi-
vidual concerned. It is probably for this
reason that a foreign student gets dis-
couraged and dissatisfied when he re-
turns home, and not because he is un-
able to “teach what he has learned.”

Further, it is not entirely true that a
lack of identical scientific and educa-
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tional facilities in the home country
would prevent a student trained abroad
from teaching what he has learned. I
feel that it is the principles one learns
that are most important, rather than
what tools he uses to learn them. As
long as the student is able to adapt
these principles to conditions at home,
he will feel no dissatisfaction when he
returns home. Besides, what the student
learns outside the classroom and the
laboratory goes a long way toward edu-
cating the individual and ultimately,
through him, many others. In this sense,
I feel, students should always be en-
couraged to visit foreign countries to
further their own education and ulti-
mately be useful to their countries.
The idea of “exporting universities,”
however, is a good one, but it would
create more problems than we imagine.
S. K. KRISHNASWAMI
University of the Pacific,
Pacific Marine Station,
Dillon Beach, California

Discovery and Obligation

The editorial “The jinni in the bot-
tle” [Science 134, 359 (11 Aug. 1961)]
ends with the curious questions whether
the scientist can be expected “to dif-
ferentiate his role as a scientist from
his role as a citizen,” and what can
fairly be asked of a scientist in relation
to anticipated social consequences of
his discoveries. It is implied in these
questions that his scientific activity di-

vorces the investigator from his re-.

sponsibilities as an ordinary human be-
ing. No such assumption is ever made,
nor is its necessity felt, if the economic
and social consequences of discoveries
are pleasant ones, conferring benefit on
humanity. It is even taken for granted,
and justly so, that a scientist shall, if
necessary, battle the vested interests,
academic or otherwise, and openly op-
pose entrenched ideas and practices
once his discoveries have convinced
him that doing so is required by the
public welfare. Many of our greatest
scientists have assumed this responsi-
bility at a heavy cost in personal
comfort and peace. Why should the
situation be different if the potential
consequences of a discovery bode ill
for humanity?

Your editorialist concludes reason-
ably that there is little point in recoiling
from a discovery and in putting “the
jinni back into the bottle,” since, “if he
stops, someone else will continue.” Un-
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less scientists arrogate to themselves
ethical standards apart from others,
their duty cannot be in doubt. Dis-
coveries are made at the risk of the
investigator. Knowledge confers obliga-
tion. It is not enough for the scientist
to make his discovery public; it is his
clear duty to set forth any evil conse-
quences that may be brought about by
it, to give warning to those most likely
to be able to forestall harmful effects,
and to enlighten the public.

WALTER LANDAUER
Department of Animal Genetics,
University of Connecticut, Storrs

With reference to the editorial “The
jinni in the bottle,” we should never
allow any jinni (new knowledge) to be
kept in the bottle.

Neither war nor peace is an act of
God; both are caused by man, and it
is important to realize that knowledge
used to fabricate weapons to wage war
may ultimately be useful for the waging
of peace. The nitrogen mustards and
organic phosphates, gases for war,
ultimately proved to be of value in
cancer chemotherapy and insect con-
trol, respectively. Atomic energy itself
has also led to weapons for peace here-
tofore visualized only by the prophets
of science.

What man has made for war man
can also use for peace.

R. H. ADaMSsON
Bethesda, Maryland

The writer of the excellent editorial
“The jinni in the bottle” begins with
the interesting pastime of undoing his-
tory in order to rewrite it, but proceeds
to the very real question of whether a
scientist can separate his role of sci-
entist from his role as citizen.

The question is raised in connection
with the development of nuclear weap-
ons, resulting from basic scientific work
in nuclear physics, and extends to the
possibility of undesirable effects " if
large-scale control of weather, genetic
material, and so on should become
possible.

The dichotomy, it seems to me, is
not between the scientist as scientist
and as citizen but between the scientist
as scientist and as human being. If a
scientist anticipates abuse of his dis-
coveries as a probable future event, he
should discontinue his work; otherwise,
he personally becomes morally and so-
cially responsible for this abuse. The
mere fact that, if he discontinues, some-
body else may pick up the threads and
continue does not absolve him from his
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responsibility. If this reasoning were to
hold, it would absolve any driver
arrested for a traffic violation because
he could say if he had not speeded,
somebody else would have.

In former times, this sense of per-
sonal responsibility was strongly de-
veloped, and it may be well to re-
member that Leonardo refused to dis-
close the invention of a submarine be-
cause he foresaw the evil use to which
such an invention might be put.

VICTOR PASCHKIS
Columbia University, New York

Classroom Teaching and Research

Your editorial “The system,” in a re-
cent issue of Science [134, 159 (21 July
1961) ] deals with what I regard as one
of the most important and troublesome
problems facing our universities, but
one which is generally ignored. Partly
as a result of our desire to increase re-
search activity and partly because of the
availability of research funds in nearly
all fields, the best minds in our universi-
ties are being diverted from undergradu-
ate teaching to research and graduate
teaching.

Our energetic young staff members
try to get out of beginning courses as
soon as possible in order to have more
time for research. If the present trend
continues, only those staff members lack-
ing the initiative and imagination to ob-
tain research grants will be left to do our
undergraduate teaching. We can scarcely
expect such people to be effective in
attracting bright young students into
graduate school. In fact, they cannot
even give the general student body the
kind of background it needs.

The effects on undergraduate teach-
ing of our excessive preoccupation with
research on university campuses is seen
in the fact that most of our graduate
students come from colleges where little
research is done, and relatively few come
from universities where research occu-
pies much of the time and energy of
the staff.

You suggest that perhaps undergradu-
ate teaching will be left largely to the
four-year colleges, but they also are be-
ginning to develop research programs
which will divert an increasing propor-
tion of the time and energy of their staff
members away from teaching. As I hear
college administrators asking for money
to develop research programs, I wonder
if they realize how this may affect their
teaching programs.
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Good undergraduate teaching and
good research are not incompatible, but
they are competitive, and whichever
promises the most rewards is likely to
take precedence. Young college staff
members distrust the claims of adminis-
trators that they will reward good teach-
ing, because they have seen too much
evidence that research and publication
are rewarded even better. It takes many
years for an individual or a department
to build a reputation for good teaching,
but a few good papers will establish a
reputation for research rather quickly.

I doubt if many of our university ad-
ministrators have given serious attention
to this problem. Most of them have en-
couraged staff members to take as much
research money as they can obtain and
have shut their eyes to the consequences.
Perhaps administrators need to recon-
sider their objectives and the value scales
used for determining pay and promo-
tion. It seems possible that a well-taught
freshman course and a few good students
inspired to go into graduate school may
be a greater accomplishment for most
of us than our research.

PauL J. KRAMER
National Science Foundation,
Washington 25, D.C.

Your editorial entitled “The system”
is the sort of challenge that I envisaged
in a recent article [Queen’s Quarterly
68, 249 (1961)]. Writing on “Double
standards and the university professor,”
I said the following: “To teach, even to
teach well, is not by itself enough for
the university professor. This has come
to be accepted so widely and without
question in top-ranking academic circles
that it has assumed the proportions of
sacred dogma. As with most dogmata,
its very danger lies in its demand for
blind faith. Such demands lead in turn
to a very natural reaction—an ever-en-
larging group is certain to appear sooner

* or later to challenge the dogma, or to

cast it aside as untenable, or perhaps to
replace it with a new and diametrically
opposite one. Such a challenge seems to
be looming in general attitudes toward
the role of the university professor. As
the pressure of increasing enrollments
grows more and more acute, should we
revise our concept of the ideal university
teacher and adopt more firmly the tacitly
accepted double standard of many in-
ferior colleges?”

Needless to say I was surprised at the
source of reaction. The difficulty stems
not so much from the dichotomy in the
responsibility of the professor but rather
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