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New
from Beckman...
Model L-2

Preparative Ultracentrifuge

Here is an advanced instrument for preparative centrifugation.
More sophisticated than our Model L, the new L-2 has a sub-
stantially larger rotor chamber which holds not only every Model
L rotor, but bigger swinging-bucket and fixed-angle rotors with
far larger sample volumes. It has a convenient system to control
rotor temperature, and it has a stabilizer to prevent rotor wob-
ble during deceleration, helping to keep fractions from remixing.

If your research calls for an advanced preparative instrument,
we’d like to send you more information on our new Model L-2.

Ask for Data File L2-5.

INSTRUMENTS, INC.
SPINCO DIVISION
PALO ALTO, CALIFORNIA

The new Type SW 25.2 Rotor

Holds nearly twice as
much sample (180 ml) as
the next biggest swinging-
bucket rotor, yet
generates even more
force (106,900 g)!

The new Type 19 Rotor

Spins 1.5 liters at 53,700 g!
Caps for the six 250 mi
bottles screw on and off
easily by hand.

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa.



BILIRUBIN

Serum Bilirubin determinations in infants suf-
fering from erythroblastosis fetalis have proved
an important criteria for the use of exchange
transfusions. The accuracy of this measure-
ment has always been open to question because
of uncertainty about the purity of bilirubin (3).

Our specifications for Bilirubin are:

(1) Millimolar extinction coefficient of 60.1
=+0.2 in Chloroform at 453 mu.

(2) Complete and rapid solubility at room tem-
perature (for concentration of 6mg/100ml.)
in chloroform or 0.29% solution of Na,CO3.

The problem of finding an accurate method for
bilirubin determination has occupied clinical
chemists for 50 years. For determinations of
new-born plasma, the most useful procedure is
the Lathe and Rutheven (2) modification of the
Malloy-Evelyn method (3). Stoner and Weisberg
have recently reported an excellent micro-
method for bilirubin (4). -

For accurate determinations of low values of
bilirubin, methods of choice are those of Bruck-
ner (5) and Jendrassik and Grof (¢). The meth-
ods of Meites and Hogg (7), and Powell (8) have
the advantage of rapidity and involve few
manipulative steps for the laboratory that does
not have access to specialized equipment.

PRICE SCHEDULE:

5 gram bottle . gm, $14.90
1 gram bottle . gm. 17.90
500 mg. bottle . btl.  10.90

References: (1) R. J. Henry, S. L. Jacobs, N. Chiamori,
Clin. Chem. 6, 529, (1960). (2) G. H.' Lathe and C. R. J.
Rutheven, J. Clin. Pathol. 11, 155, (1958). (3) H. T.
Malloy, and K. A. Evelyn, J. Biol. Chem. 119, 481,
(1958). (%) R. E. Stoner and H. F. Weisberg, Clin.
Chem. 3, 22, (1957). (5) J. Bruckner, Am. J. Clin. Path.
32, 513, (1957). (6) L. Jendrassik and P. Grof, Bio-
chem. Z. 297, 81, (1938). () S. Meites and C. F.
Hogg, Clin. Chem. 5, 470, (1959). (8) W. N. Powell,
Am. J. Clin. Path. Tech. Sect. 8, 55, (1944).

PHONE COLLECT, 216-662-0212.
NUTRITIONAL BIOCHEMICALS CORP.
GUARANTEES SHIPMENT WITHIN 60

MINUTES OF YOUR CALL. ONE DAY DELIV-
ERYANYWHERE IN CONTINENTAL U.S. A.
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CHOLESTEROL S.C.W.

Cholesterol S.C.W. (standard for clinical work)
was developed in our laboratories by the inten-
sive purification of Cholesterol U.S.P. to fill the
need for a reliable, pure clinical standard.

Our specifications for Cholesterol S.C.W. are:
Molar absorptivity values, Lieberman-Buchard
method: 1750 =30, Sulphuric Acid iron
method: 11,500 —=-100. To the best of our
knowledge, this is the first time that cholesterol
of this purity has been available commercially.

When Cholesterol U.S.P. is used as a standard
an error of approximately 6% in concentration
is introduced, and can run as high as 149 in
molar absorptivity. This depends upon the
amount of such impurities as cholestanol
choles-7-en-3-beta ol, and 7 dehydrocholes-
terol that are contained in the cholesterol,

PRICE SCHEDULE:

100 grams . gm. $.80
25 grams . gm. .90
5 grams . . gm. .95

References: (1) J. J. Carr and 1. J. Drekter, Clin. Chem.
2, 353, (1956). (?) H. L. Rosenthal, M. L. Pfluke, S.
Buscaglia, J. Lab. & Clin. Med. 50, 318, (1957). H. L.
Rosenthal, L. Jud, Ibid. 51, 143, (1958).

THE LITERATURE REFERENCES SHOULD NOT BE INTER-

PRETED AS EITHER AN ENDORSEMENT OR DISAPPROVAL OF
THE BIOCHEMICAL BY THE CITED INVESTIGATOR.

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Avenue

Send for free August 1964 catalog contain-
ing more than 3,000 items. Fill out coupon
and mail today for your copy.
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Two Clovis projectile points recovered
during the 1962-63 excavations at
Blackwater Draw, New Mexico. Typ-
ically found with mammoth remains,
these points demonstrate the extremes
in size (11.3 versus 2.7 cm in over-
all length) and the technique of
multiple fluting used to thin the base.



Now you can
analyze metallic ions
to parts per billion

— by atomic absorption spectroscopy
— by flame emission spectroscopy

with this one instrument

THE JARRELL-ASH
ATOMIC ABSORPTION / FLAME SPECTROMETER

120 analyses per hour

Capacity

Precision

Best precision of all routine tech-
nigues at high sensitivity

Convenience

Easily operated by average tech-
nician. Direct reading without ma-
nipulating knobs during analysis

Stability

Special lamps and power supply
provide stable calibrationfor hours

Installation and
Operator Training

Provided by Jarrell-Ash personnel;
included in price

1356

Related Jarrell-Ash
Instrumentation

Gas chromatograph

Write for Bulletin 82-362

i 185

Duplicate calibrating standards
analyzed and reproduced within
three minutes. Aqueous standards
of MgClz containing 0.01sg/ml —
i1.{}ug/ml Mg analyzed atthe 2852A
ine.

SOME TYPICAL USES

Blood

Urine

Tissue

Soils

Fertilizers

Plants

Plating Solutions
Geological Specimens
Electrolytes

Cement

Crude Petroleum
Petroleum Products
Oil Additives
Vegetable Oils

Animal Fats
Metallurgical Specimens
Ores

Natural Waters

Plant Effluent

Animal Feeds

Sea Water

Foods

Beverages

Beer and Wine
Plastics

Chemicals

Air Pollution Samples
Water Pollution Samples
Drugs

ANALYTICAL INSTRUMENTATION - specrroscopy - GAS CHROMATOGRAPHY - X-RAY DIFFRACTION

JARRELL-ASH COMPANY - 530 Lincoln Street, Waltham, Massachusetts 02154

JARRELL-ASH (Europe) S. A., Rue de la Jacuse 6, Le Locle, Switzerland

NIPPON JARRELL-ASH CO., LTD., Kiyamachi-Sanjyo-Sagaru, Nakagyoku, Kyoto, Japan
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This slide presentation speaks for itself.

cosT FACTOR

§2 00 per slide
conventional 55¢ per slide
film Polaroid Land
Camera an
transparency
| film

* Different films for line and continuous tone are available. Polaroid Corp., Cambridge 39, Mass.
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announcing

A NEW THERMOSTATIC
RECORDING pH-STAT
FROM SARGENT

For both research and routine studies of reaction kinetics and A compact, easily operated instrument which combines the func-
stoichiometry by high-precision recording of reaction curves under tions of pH control, temperature control, reagent delivery and mix-
closely controlled conditions of temperature, mixing, and pH. ing, and volume recording —thus replacing the complex of separate

instruments, apparatus, and accessory devices formerly required.

2

't controls PH * by addition of acid or base reagent from an all-glass precision displacement burette,
* by precise measurement and comparison through a chopper input, stabilized amplifier sensitive to 0.005 pH and
accommodating all types of electrodes. e at a value dial-selected to 0.01 pH over the range O to 14 pH. e reliably
with a long-term stability of ==0.01pH, no drift. temperature by automatic addition or withdrawal of heat through a
solid state thermoelectric element in a stirring plate. ® at a temperature set by a single dial selector and detected
by an immersed thermistor element. ® with a precision of =0.05°C over the range 20 to 50°C. ® without water jackets,
baths, liquid circulating devices, refrigerants, or compressors; without any visual or mechanical impedimenta.

| )

It records volume o on a chart whose 250 mm axis may be made to represent from 0.05 ml to 10 mi,
accommodating 0.25, 2.5 or 10 ml burette systems. Five-to-one drive reduction selector permits recording of ¥
burette capacity over full scale. ® with an accuracy =0.1% of capacity. time e on the other axis of a chart gradu-
ated in 1-inch and 0.1-inch divisions. e at chart speeds of 1 inch per hour, %, inch per minute, or 1 inch per minute,
instantly interchangeable by 3-speed electrical switching mechanism. Motors of other speeds are available and
easily installed. S$=-30240 pH STAT, Sargent.....c.ccccceceescsscssesssssssssssssssssesssssccsss  $52475.00

I/t provides additional convenience in such features as variable speed magnetic stirring, swing-away sample plat-
form, and rapid-drive burette systems for flushing and filling. It accommodates 5 ml, 10 ml, or larger sample beakers.

Complete information

y SARGEN T0 write for Bulletin EC

Scientific Laboratory Instruments « Apparatus « Supplies « Chemicals

€. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630
DETROIT * BIRMINGHAM e DALLAS ¢ HOUSTON e ANAHEIM, CALIF. ® KENSINGTON, MD. ¢ SPRINGFIELD, N.J. ® INDEPENDENCE, OHIQ
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IMPORTANT NEW PUBLICATIONS
@Acadenlio Press

FROM

17

. . . a source of information
and inspiration.”

—SCIENCE
REVIEWING “‘THE VIRUSES"'**

CRYSTALS | by Charles Bunn

THEIR ROLE IN NATURE AND SCIENCE

« interprets crystalline form and manner of growth

» contributes to a better understanding of light, x-rays, and the
structure of solid substance

(X160) 1964, 286 pp., $3.45

(X161) clothbound....$6.50

I ELEMENTARY PLANE RIGID DYNAMICS

by H. W. Harkness .

« deals with gravitational potential, friction, and waves in
quasi-elastic and elastic media

(X400) 1964, 197 pp., $2.95

(X401) clothbound. . ..$6.00

| POTENTIAL BARRIERS IN SEMICONDUCTORS |

by B. R. Gossick . o .

« thoroughly explains the potential barrier in semiconductors,
and the electronic processes which occur within and without
that barrier

(X404) 1964, 153 pp., $2.45

(X405) clothbound....$5.50

| LIFE: ITS NATURE, ORIGIN AND DEVELOPMENT |

by A. I. Oparin X

Translated from the Russian by Ann Synge.

Available from Academic Press in the Americas, except Canada
(X250) 1962, 207 pp., $2.45

| ISOTOPES IN BIOLOGY | by George Wolf

- discusses the related aspects of isotope usage: methods, units,
health hazards, principles and applications, and rates of
reactions in living systems

(X960) 1964, 173 pp., $2.45

(X961) clothbound. .. .$5.50

ACADEMIC PAPERBACKS -

| ELEMENTARY DYNAMICS OF PARTICLES |

by H. W. Harkness

+ thoroughly surveys basic particle dynamics for the physics
and engineering student

+ covers acceleration, the vector nature of displacement and
Newtonian principles

(X350) 1964, 219 pp., $2.95

(X351) clothbound. .. .$6.00

LM(“)SSBAUER EFFECT | by Gunther K. Wertheim

PRINCIPLES AND APPLICATIONS

The concept of recoil-less scattering of nuclear gamma rays
in solids has made possible experiments. only envisioned before
Dr. Mdssbauer promulgated it. Dr, Wertheim’s exposition sug-
gests equally promising future applications.

(X930) 1964, 116 pp., $2.45

(X931) clothbound....$5.50

DESIGN AND FUNCTION AT THE THRESHOLD OF
LIFE: THE VIRUSES**

by H. Fraenkel-Conrat

REVIEW: “. , . one of the very few authoritative books that
can bridge the gulf between the scientist and the humanist with
depth and substance . . . a source of information and inspira-
tion.”—SCIENCE

(X850) 1962, 117 pp., $2.45

(X851) clothbound....$5.50

| TIME, CELLS AND AGING | by B. L. Strehler

REVIEW: “. ., . This is one of the best available accounts of
the present state of research on fundamental causes of aging . . .
highly important background material for physicians and biol-
ogists alike.”—THE LANCET

(X770) 1962, 270 pp., $2.95

(X772) clothbound. . ..$6.00

RECENT ACADEMIC PRESS HARDBOUND VOLUMES

MOLECULAR PHARMACOLOGY edited by E. J. Ariens

THE MODE OF ACTION OF BIOLOGICALLY ACTIVE COMPOUNDS
(A988) Volume 1, 1964, 503 pp., $17.00

(A989) Volume 2, 1964, 278 pp., $10.00

NUTRITION edited by G. H. Beaton and E. W. McHenry
A COMPREHENSIVE TREATISE

Vol. 1: Macronutrients and Nutrient Elements

(B210) 1964, 547 pp., $18.50

(B209) SUBSCRIPTION PRICE: $16.50*

*Subscription price valid on orders for complete set received prior to publica-
tion of last volume

INTRODUCTION TO INFRARED AND RAMAN SPECTROSCOPY
by N. B. Colthup, L. H. Daly and $. E. Wiberley
(C540) 1964, 511 pp., $12.00

ELECTRON MICROSCOPIC ANATOMY edifed by S. M. Kurtz
(K960) 1964, 425 pp., $14.00

MOLECULAR ORBITALS IN CHEMISTRY, PHYSICS AND BIOLOGY
A TRIBUTE TO R. S. MULLIKEN by Per-Olév Lowdin and B. Pullman
(P860) 1964, 578 pp., $22.00

PHYSIOLOGY OF AMPHIBIA edifed by John A. Moore
{M840) 1964, 653 pp., $18.00

MAMMALIAN PROTEIN METABOLISM
edifed by H. N. Munro and J. B. Allison
(M940) Vol. 1, 1964, 566 pp., $18.50
(M942) Vol. 2, 1964, 642 pp., $21.00

SPECTRA-STRUCTURE CORRELATION by J. P. Phillips
(P194) 1964, 172 pp., $6.00

ELECTRONIC ASPECTS OF BIOCHEMISTRY edited by Bernard Pullman
(P850) 1964, 582 pp., $20.00

THE MACROMOLECULAR CHEMISTRY OF GELATIN by Arthur Veis
(V130) 1964, 264 pp., $9.50
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® INFRARED SPECTROSCOPY OF HIGH POLYMERS by Rudolph Zbinden

(2030) 1964, 264 pp., $9.50

¢ CHELATING AGENTS AND METAL CHELATES
edited by F. P. Dwyer and D. P, Mellor
(D950) 1964, 530 pp., $17.00

* POSITRONIUM CHEMISTRY by J. Green and J. Lee
(G690) 1964, 105 pp., $5.50

* ELASTIC LIQUIDS by A. S. Lodge
AN INTRODUCTORY VECTOR TREATMENT OF
FINITE-STRAIN POLYMER RHEOLOGY
(L700) 1964, 389 pp., $12.00

* THE CHEMISTRY OF CEMENTS edited by H. F. W. Taylor
(T090) Vol. 1, 1964, 460 pp., $16.50
(T092) Vol. 2, 1964, 442 pp., $15.50

¢ STAR EVOLUTION edited by L. Grafton
(1878) 1964, 488 pp., $18.50

* THE LUNAR SURFACE LAYER edited by J. Salisbury and P. E. Glaser
MATERIALS AND CHARACTERISTICS
(5040) 1964, 532 pp., $12.00

* GUIDANCE AND CONTROL I}
edited by R. C. Langford and C. J. Mundo
(P564) 1964, 997 pp., $14.25

Academic Press

NEW YORK AND LONDON

111 FIFTH AVENUE @ NEW YORK 10003 ® 212-0R 7-6713
Berkeley Square House * London W. 1
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MICRO MANIPULATORS

For The Biological And Physical Sciences, And

1360

The line of Brinkmann Micro Positioners has been expanded
to 42 basic models; featured are new high-sensitivity drives,
new inverted models for operations close to the table-top
surface, new compact designs, and new accessories to suit
almost any mechanical manipulation requirement in the mag-
nification range from 0 to 750X. They are available as left-

' MODEL MS.V—The X and Y

axes are micrometer driven
stages which ride on dual ball
bearing tracks. Suitable for ob-
taining high sensitivity move-
ments (0.001” or 0.0001") over
a comparatively large excursion
(1.0"). Vertical drive illustrated
is optional in various sensi-
tivities.

MODEL CP-Vi—three micro-
scope coarse and fine drives
for work up to 500X magnifica-
tion. Equipped with optional ro-
tation for the X-Y axes and
optional tilting for the Y axis.
Controls are all in close prox-
imity to each other.

For Industrial Research And Development

or right-hand instruments, mounted either on small inde-
pendent bases or suspended from column stands. A new
magnetic chuck permits instantaneous attachment to any
steel surface. Accessories include measuring systems, various
clamps (instrument holders), micro vises, rotating systems,
and tilting devices (with coarse and fine adjustments).

MODEL RP-V—uwith inclination
joint tilted. The X/Y movements (grad-
uated mechanical stage) extend over
55 and 75mm respectively. The ver-
tical movement is a combination mi-
croscope coarse and fine adjustment.
Widely used in physiology and other
operations where the space available
for an approach is limited.

MODEL HS-1—The HS drives (X and
Y) are small precision dovetails
driven by micrometer screws. They
are mounted on a tilting hinge and
can be used separately (local mount-
ing); they can also be supported on
a column stand (as illustrated) or
they can be placed on top of almost

. any other manipulator for additional
versatility, Comoact and ideal for
high sensitivity (0.0005") operations
over a limited range (¥4") when used
by themselves, or to obtain move-
ment in two additional directions
(after tilting) with any other man-
ipulator.

TWO MODEL MP-IlI's — on large base plate with
helght adjustable center platform, Drives are rack and
pinion with exclusive 5:1 planetary reduction over a
2%" excursion, Extremely rugged and popular in elec-
tronitm (semiconductor and miniaturization) develop-
ment.

For complete information; please request our new
16-page illustrated brochure on Micro Manipulators.

BRINKMANN

CANTIAGUE ROAD, WESTBURY N.Y. 11590

CHICAGO » ST. LOUIS » HOUSTON = CLEVELAND » WASHINGTON, D. C. = SAN FRANCISCO

SCIENCE, VOL. 14§
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American Association for the Advancement of Science
Circle Volumes 1515 Massachusetts Avenue, NW
You Wish To Washington, D.C. 20005
Order . . Please send the symposium volumes circled on this form, to:
73 74 73 NI . e e e e e e e
72 71 70
AdAIESS . e e e e e e e e e e
69 68 67 Stat Zio Cod
Ity e e State 1 ode ............
66 65 City e e tate P e
Please check:
$.o ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member
Payment prices. y S ... .enclosed.
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me.
() Please send Membership Application Form.

1963. 776 pages. 430 illustrations.
One color plate.
Edited by: Reidar F. Sognnaes.
Symposium by 49 outstanding co-authors on
destruction of mineralized structures by or-
ganisms and by physical and chemical agents,
ranging from rock boring to bone resorption
and tooth decay.

Price: $13.00. AAAS Member's Cash Price: $11.00.

#74. Aridity and Man.

The Challenge of the Arid Lands in the U.S.
1963. 604 pages. 98 illustrations.
Edited by: Carle Hodge and Peter C. Duisberg.
“Best collection of background material . . .
well balanced and highly readable . . . prob-
ably the broadest and most nearly complete
treatment of arid lands yet published.” Journal
of Forestry, May 1964.

Price: $12.00. AAAS Member's Cash Price: $10.00.

#73. Land and Water Use.

With special reference to the Mountain and
Plains Regions.
1963. 364 pages. 8 illustrations.
Edited by: Wynne Thorne.
“Lively symposium . . . three main divisions:
The Resource Setting, Criteria and Policies, and
The Role of Government . . . deserves con-
tinuing reference as a provocative contribution
to the urgent problems of western resource
disposition and management.” Journal of
Forestry, November 1963.

Price: $8.00. AAAS Member's Cash Price: $7.00.

#72. Spermatozoan Motility.

1962. 322 pages. 113 illustrations.
Edited by: David W. Bishop.
“This book is an excellent assemblage of re-
cent findings and reports of new data relative
to the perplexing problem of sperm mobility
and includes the opinions and ideas of cytolo-
gists, biophysicists, biochemists and physiolo-
gists.” Journal of Animal Sciences, March 1963.
“Of great value to the research worker who

is interested in the problems of flagellar mo-
tion.” The American Journal of the Medical
Sciences, March 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin.

1962. 320 pages. 92 illustrations.
Edited bv: Howard J. Pincus.
“. . . Difficulty . . . in attempting to do justice
to all the topics covered in a book as rich as
this one in content, interpretation, and discus-
sion. . . . Well designed and pleasing in ap-
pearance. . . . Highly recommended to scien-
tist and layman alike.” Transactions, American
Geophysical Union, December 1963,

Price: $7.50. AAAS Member's Cash Price: $6.50.

Recent AAAS Symposium Volumes

#75. Mechanisms of Hard Tissue Destruction.

#70. Fundamentals of Keratinization.

#69.

#68.

#67.

#66.

#65.

1962. 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.
“This book . . . makes fascinating reading for
all clinicians and research workers interested
in keratinising tissues.” British Dental Journal,
15 Jan. 1963.

Price: $6.50. AAAS Member's Cash Price: $5.75.

Biophysics of Physiological and Pharmacological
Actions.

1961. 612 pages. 212 illustrations.

Edited by: Abraham M. Shanes.

“Excellently arranged. . . . It is a fascinating
book for basic physiologists and pharmacolo-
gists, students interested in the basic sciences,
and teachers.” Connecticut Medicine, Decem-
ber 1963.

Price: $13.50. AAAS Member's Cash Price: $11.75.

Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“. . . strongly recommended to all who are
in search of facts and source material on the

sciences in China.”—Science, 22 September
1961
Price: $14.00. AAAS Member's Cash Price: $12.00.
Oceanography.
1961. 2nd printing, 1962. 665 pages. 146
illustrations.

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Price: $14.75. AAAS Member’s Cash Price: $12.50.

Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member’'s Cash Price: $8.50.

Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”"—
Journal of Gerontology

Price: $8.50. AAAS Member's Cash Price: $7.50.

British Agents: Bailey Bros. & Swinfen, Ltd.,, Warner House, 48 Upper Thames Street, London, E.C.4
Clip out this Form. Fill in and Mail Today

i
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Why correct line voltage fluctuations
by waiting...or working nights...?

Solve the problem with Sorensen’s new
fast-responding ACR volitage regulator!

Ideal for motor starting, lamp loads, tube filaments, x-ray applications, etc., 7 STABILITY (.05%/8 hours—-after a 30-minute warm-up)
ACR Series regulators are designed to control the RMS voltage to a variety of
loads requiring precision regulation, fast response time, and low distortion. 8 UP T0 85% EFFICIENCY

1 5 MODELS AVAILABLE (500, 1000, 2000, 3000, 5000VA) 9 REGULATION ==0. 1% RMS

3 SMALL SIZE AND WEIGHT (about half the volume of competitive regulators)

4 FULL INPUT VOLTAGE RANGE 85-130 VAC; OUTPUT RANGE 110-120 VAC

5 FAST RESPONSE to line or load changes (30ms) 12 CONVECTION COOLED

6 LOW DISTORTION (3% max.) 13 EASY MAINTENANCE (removable *“plug-in” printed circuit)

11 REMOTE SENSING

For complete data on the ACR Series and other Sorensen products, send for the new, 140-page book,
"'Controlled Power Catalog and Handbook.” Write to Sorensen, Richards Avenue, South Norwalk, Connecticut.

ACR ELECTRICAL AND MECHANICAL SPECIFICATIONS:

OUTPUT REGULATION TYPICAL TEMPERATURE DIMENSIONS (INCHES)

MODEL VA ACCURACY EFFICIENCY POWER  AMBIENT  COEFFICIENT

NUMBER RANGE LINE LOAD (FULLVA) FACTOR (°C) °C) WIDTH  HEIGHT DEPTH  HEIGHT PRICE**
ACR 500 0-500 *0.1% =0.1% 88% 75% 0-50 .015% 15% 5 9 51, $290
ACR 1000 0-1000 *0.1% =0.1% 90% 75% 0-50 .015% 19 51, 11 5Y, 340
ACR 2000 0-2000 *0.1% =0.1% 92% 75% 0-50 .015% 19 5% 15 51, 435
ACR 3000 0-3000 *0.1% =0.1% 95% 75% 0-50 .015% 19 7 15 7 555
ACR 5000 0-5000 *0.1% *0.1% 95% 75% 0-50 .015% 19 7 20 7 715

*A 19 inch adapter (rack) panel is available.
¢**QOptional Meter $22.

S

A UNIT OF RAYTHEON COMPANY




Just as you are constantly seeking to improve your
techniques, we at Bausch & Lomb are continually en-
deavoring to make our microscopes better. Our latest
accomplishment is Advanced DynaZoom®. Several new
design achievements have put this instrument even
further ahead. An integral Abbe condenser and iris
for true aperture control, a slide-in condenser lens
for instant full field illumination at low power, a Hi-
Intensity illuminator with a centerable field iris
brings the quality of illumination close to theoretical
limits. Our research has developed a 3.5 X scanner
objective with flatter-than-ever field, better-than-ever
resolution. Nor have we neglected the conveniences . . . a
substage mechanism for easier, wear-free, positive

Advancing Microvision Never Stops

al BAUSCH & LOMB W

movement and permanent alignment, and a thinner,
mechanical stage slideholder for 1009, edge-to-edge
accessibility of all standard slides. We've finished it all
black —professional black—to emphasize the precision
construction and pre-eminent quality. And, of course,

- this is the only microscope with the incomparable

zoom optical system. (Monocular series microscopes
are available with and without zoom system.) You
should ask for a demonstration or write for our new
Advanced DynaZoom -catalog, D-185, and our “Model
Maker—Cost Finder,” D-1142. Circle ad number below
on magazine’s reply card and mail it, or write Bausch &
Lomb Incorporated, 75909 Bausch Street, Rochester,
New York 14602.

For the inquiring mind searching for hetter microvision . . . W CZ}%& gm
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A mean’ line!

Beckman fields a rugged, dependable line.

It's tough to beat seven all-star infrared spectrophotometers.
They take all the punishment you care to
give, and still deliver with speed and precision.

No matter how you judge performance, Beckman IR
spectrophotometers are winners. They work harder for
more seasons —and with greater precision. All

have flatbed recorders for wide range, single-chart
spectra, with faster, easier operation.

The line is backed up by direct sales and service people,
ready to serve within 24 hours through 42 local offices.
Beckman application and engineering people have been
coached to solve your specific IR problems, quickly.

There's a Beckman IR spectrophotometer to match

every requirement. For extremely high resolution with
double-beam accuracy the familiar IR-4 and IR-9

or the wide range IR-12 are your choice. For double-beam
performance to explore the far infrared to 300 microns
it's the champion IR-11. For routine investigations

or quality control at low cost you can't beat the IR-5A,

the IR-8, or the IR-10.

Get to know these seven all-Americans better.
Ask your local Beckman Sales Engineer or write
for Data File LIR-165.

S¥=Yeod 42aF=12 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY;
GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPSTOWN, SOUTH AFRICA




REQUIREs 250, LESs SPACE THAN ANY OThpp
SIMILAR TYPE W\

Fits easily into standard lab drawers
—or onto shelves or storage racks

o s cO’Mf’PA*CT ,24;3;{“ .’

with ¥ 19/22 Ground Joints

10" wide x 15" long x 5" high

Here is an easy way to gain more time for teach- The glassware is hard borosilicate. The storage
ing and experiments. Simply use “SGA” organic chem- case is molded expanded polystyrene—a durable plas-
istry kits. Each contains fifteen pieces of glassware tic material that cushions each piece of ware and helps
with standard-taper ground glass joints that can be to reduce breakage. Diagrams of the most commonly
assembled and disassembled in seconds. used assemblies are included in the manual (supplied)

o s = i - which tucks into a pocket in the cover of the case.
Notice particularly the size of the storage case. p o g

Because it has a removable tray, the case fits easily Excellent for students, as it introduces them to the
into standard lab drawers or onto shelves or storage type of glassware used in industrial and institutional
racks—vyet it holds as many items as other similar laboratories. Excellent, too, for small-scale laboratory
types. - operations. Write for further information.

COMPACT KIT No. 1 consists of four adapters (75° angle connecting, Claisen, outlet and vacuum); two condensers (column and.
West); five single-neck round bottom flasks (25, 50, 100, 250 and 500 ml); 125 ml Squibb funnel with glass plug; stopper; and
two tubes (bleed and drying).

| 4] P e S O e 1 2 3 4
Catilog NO: i v oz sis JM-1380X JM-1381X JM-1382X JM-1383X
Same as No. 1
Same as No. 1 except 250 ml flask Same as No. 3
DRSCHIPRION .. s tiaiasvninesnntions, See above except with 75° has side tube, 500 except 500 ml
angle thermometer ml flask.is 3-neck, flask is 2-
connecting adapter and Squibb funnel neck
has Teflon* plug
Py R i s annia s $55.95 $54.95 $62.25 $60.50
5 Kits, per kit ..... 47.55 46.70 52.90 51.45
20 Kits, per kit . 44.75 43,95 49.80 48.40
50 Kits, per kit .. 41.95 41.20 46.70 45.40
100 Kits, per kit ............oonns 40.30 39.55 44.80 43.55

: ='l)_ia Pont Trademark

Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2
Mass, Conn, . Calif, Penna, Md. N. Y.
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From Northern Scientific......
an amazing NEW digital oscilloscope

DIGITIZES TIME DEPENDENT SIGNALS
& TIME INDEPENDENT VARIABLES
(both quiet and noisy) WITH PRECISION
(and ease!)

The model NS-513 digital memory oscilloscope* is an exceedingly
versatile new measurement tool.

Of all the characteristics of the model NS-513 digital oscilloscope, we
are most pleased with its digitizing precision. It precisely digitizes
signal waveforms, even those having full scale changes as sudden as
40 microseconds, with + 0.1% precision. It also digitizes signal
waveforms mixed with noise, with this precision. It is an astonishing
new tool for science and engineering, to no small extent just because
of this high accuracy.

But in addition, this is an amazingly versatile digitizer. Unlike earlier
signal digitizers and averagers, this oscilloscope operates in the XY
mode as well as the time-base mode. This means, simply, that an
independent variable applied to the X deflection terminal controls
the digital address, while measurements are made of the independent
variable applied to the Y deflection terminal. This means in turn that
measurements (requiring digital results or requiring noise elimina-
tion) in which it is impossible (or best not) to control the independent
variable can now be carried out with precision and ease. For example
pressure versus temperature, or NMR detector signal versus irregu-
larly swept magnetic field intensity, or radio noise versus telescope
position, or strain versus stress, or Mdssbauer resonance detector
counting rate versus nonlinearly changing absorber velocity, or tem-
perature versus water depth, or a hundred other measurements in
which the independent variable is not time nor a linear function
of time.

Of course, all those measurements in which time is the independent
variable can be easily made. (We even use the instrument as a handy
precision voltmeter or ohmmeter; here the independent variable is
fixed.)

Where the independent variable is not time, but needs controlling,
the model NS-513 provides an experiment-control sweep voltage
locked precisely with the oscilloscope sweep. The sweep may be
sweep-flyback, or for astronomy or spectroscopy, sweep-sweep back.

Where the sweep is not self-recurrent, there are internal circuits
which permit positive or negative external triggering as well as
positive ornegative internal triggering directly from a prominent sig-
nal feature such as the R wave in EKG (heartbeat) signals.

And as a signal averager it is no less than amazing. It averages over
periods of a few seconds or a few hours. And the final results are in
absolute form, rather than constantly growing as in other averagers.
An ordinate typed out as the number 999 means 999 millivolts, and
doesn’t change if the measurement continues unnecessarily long.

Yet this instrument is so very easy to use. Touch the signal probe to
ground, set the zero adjustment control as desired, and then operate
just like an ordinary oscilloscope or XY plotter. If no noise is present,
the digitizing can be completed in less than two seconds.

There are 512 coordinate points. The speed of full scale response is
40 microseconds for recurrent or repeatable signals and ten milli-
seconds for single signals. It contains only silicon semiconductors
and has built-in typewriter controls and provisions for digital sub-
totalling for easy and precise area integration.

The internal time-base sweep is quartz crystal oscillator controlled,
providing sweep speeds of from 50/second to one per 200 seconds.
Or longer if you let us know in advance.

There is no other instrument in its class. You will hear lots more about
it, and Northern Scientific. $8,800, less typewriter, FOB Madison.
For further information write or phone (608) 238-4741.

J

NORTHERN
SCIENTIFIC/INC.
P.0.5247 MADISON, WISCONSIN 53705

the NS-513 Digital Memory Oscilloscope ...
fast...easy... precise

A periodic input
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The appearance of the model NS-513 cathode ray tube
display after a short measurement. Most of the noise has
been averaged out.

After a few minutes, the display appeared as in this photo-
graph. No alteration in the instrument controls was made
for this final photograph; the signal doesn’t ‘grow’ with
time; it merely shapes itself to conform with the true signal
of interest.

*PATENTS PENDING




Scope of Coleman Nitrogeh Analyzer
extended to 20 ppm Iin trace studies
by California Research Corporation*

% California Research Corporation is the research arm of Standard Oil of
California. Results of the work are reported in “Automatic Dumas Nitrogen
Analysis of Lubricating Oils and Additives,” by Farley, Guffy and Winkler,
ANALYTICAL CHEMISTRY, Vol. 36, Page 1061, May 1964. Reprints and
product literature are available from Coleman Instruments Corporation.

With the Coleman Model 29 Nitrogen Analyzer, trace
quantities of nitrogen in lubricating oils and additives are
determined at Calresearch and in an increasing number of
the California Chemical Company** (Oronite) customers’
laboratories. With only slight procedure modifications, the
instrument is being used with samples containing as little
as 0.2% nitrogen.

At lower nitrogen levels—down as far as 20 ppm—a spe-
cially-developed concentration technique provides adsorp-
tion of the nitrogen compounds on alumina. The trace
analyses are then made on this nitrogen-bearing adsorbent.
Expanded use of nitrogen-containing additives in lubricat-
ing oils brought increased interest in nitrogen determina-
tion, a convenient method for correct preparation of
additives and for proper product blending.

Prior to the use of the Coleman Nitrogen Analyzer in this
application, California Research employed alternate meth-
ods which left much to be desired from standpoints of
speed, convenience and economy.

** Chemical marketing company of
Standard Oil Company of California.
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With sample materials from rose petals to natural fertilizers,
from industrial compounds to biological fluids, the unit is
proving its versatility in laboratories throughout the world.
It is equally valuable in process control and in research, in
both the physical and life sciences.

If your work involves any aspect of nitrogen determination,
investigate the Coleman Nitrogen Analyzer. Ask your lab-
oratory supply dealer for a demonstration.

CONDENSED SPECIFICATIONS:

Normally 5 to 50 mg; 1 to 500 mg or more, de-
pending upon nitrogen content of sample.

Speed Normal operating cycle is 8 minutes; automati-
cally extendable by delay circuit.

+0.2% nitrogen of theoretical nitrogen content
at routine levels.

Range Accepts any sample that combusts at tempera-
tures up to 1000°C.

Sample Size

Accuracy

COLEMAN INSTRUMENTS CORPORATION
42 MADISON STREET * MAYWOOD, ILLINOIS
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NIKON SMZ
STEREOSCOPIC
AV
MICROSCOPE

stage clip

objective

ge disc insert

matched 0.8x to 4x zoom objectives provide wide
magnification range with precise parfocality

The Nikon SMZ is equipped with matched 5-to-1
zoom objectives. Used with a pair of 10x oculars it
provides a continuously variable range of magnifica-
tions from 8x to 40x without any change in focus
or working distance. Magnification ranges from 4x to
120x are also obtainable with other eyepieces and
by adding supplementary meniscus objective lenses.
The following table gives complete details:

One of the advantages of the SMZ is the precise in-
focus tracking of the right and left images over the
entire zoom range. This is due to meticulously

NIKON INCORPORATED

INSTRUMENT DIVISION

matched optics, and to the fact that the eyepiece
tubes are both adjustable for dioptric power. There
is a distinct sense of visual ease and comfort even
with prolonged use.

Equally evident is the pronounced 3-dimensional
effect, brightness of field, and almost incredible
image definition. These, too, are traceable to the
quality of the optics, their precise collimation and
alignment, and to the use of high quality, coated
prisms rather than mirrors. In fact, all glass-to-air
optical surfaces are anti-reflection hard-coated for
increased light transmission and reduced glare.

Standard equipment supplied with the Nikon SMZ
includes stand, base, reversible white-and-black disc
insert and clips, as shown in illustration. Optional
equipment includes: substage base for transmitted
light observation, illuminators, micrometer stages,
reticles, polarizing attachment, half-reflecting mirror
attachment for on-axis surface illumination, and a
variety of other accessories for numerous applications.
Free demonstration provided on request. For detailed
catalog, write Dept. S-9

111 FIFTH AVENUE NEW YORK 3, N.Y.

Subsidiary of Ehrenreich Photo-Optical iIndustries, Inc., In Canada: Anglophoto Ltd. Instrument Division Rexdale, Ontario

25 SEPTEMBER 1964
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Baird-Atomic announces the
introduction of their radically
improved Ultra-violet Filters
and all-dielectric Visible Spec-
trum Interference Filters.

The new ‘block shape'j_L passband in the
Visible Spectrum Filters enables the user to
obtain the greatest degree of spectral purity.

If the filter you require is not available in
stock, normal delivery time is within thirty
to thirty-five days.

Standard filter sizes are 1" x 1" and 2" x 2";
other sizes and shapes are available on
special order. Write for your copy of our new
filter brochure.

Engineers and scientists — investigate chal-
lenging opportunities with Baird-Atomic. Write
Industrial Relations Department.

B/A All-Dielectric INTERFERENCE FILTERS

Visible Spectrum

= 40004 -8000A
= New block shape | L passband

m Absorption filters and/or evaporated
blocking components provide for
maximum blocking, reduced thickness,
and improved signal-to-noise ratio

m Transmission outside of passband:
under 0.19,

= Half bandwidths from 4.8 A to 1600A

= Total transmission from fully blocked
filter: up to 709,

= Blocking — complete on low Bidvae —
high side blocking to at least 8000A
(Additional blocking at extra cost)

Ultraviolet Spectrum

= 2100A to 3400A and 3900A to 3999A

BAI/IRD -ATOM/C,/NC.

V=i
e |

ADVANCED OPTICS AND ELECTRONICS ...

27 untverstty road - cambridge 38 mass.

SERVING SCIENCE
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To all those interested
in counting
Tritium, G-14,
S-35, 1131, ete,,
on

Paper Strips,
Thick Gels,
TLC Plates!

When you're ying over $2000 for a

Model RSC-363
Deluxe Scanner

Radiochromatogram Scanner,
why buy contamination problems, too?

NOW YOU DONT HAVE TO. The all-new Model
RSC-363 Deluxe Radiochromatogram Scanner elimi-
nates any possibility of contamination because the de-
tectors are located side by side so that the paper strips
pass vertically between them.

Overhead view with detectors exposed

Thus, fibers and lint do not tend to rub off and fall into
the detector chamber and cause contamination prob-
lems or higher backgrounds as happens with scanners
whose detectors are placed one above the other.

all other scanners
with “*horizontal” detectors

Model RSC-363
with ‘‘vertical” detectors

b )

Subsidiary of Baird-Atomic, Inc.
25 SEPTEMBER 1964

Proof that decontamination problems exist in other
scanners comes directly from their own literature:

Mifr. V—"“Snap-out type counting chamber allowing
easy removal for cleaning and decontamina-
tion.”

Mifr, P—“Quickly demountable components for de-
contamination.”

Mfr, T—"“Special window position which reduces de-
tector contamination.”

Model RSC-363 records the exact location and intensity
of separated low-energy beta emitters on paper strips
and glass plates used in TL.C as well as emitters of higher
energy used in thick gel applications. Provision for TLC
and thick gel scanning is optional; this feature uses a
separate detector so there is no need to disturb the paper
strip system.

Other unique features make Model RSC-363 the most,
versatile automatic 4-pi scanner available today.

Why not send for our
FREE descriptive literature?

Write for Bulletin RS-1.

Represented Nationally by Baird-Atomic Sales Offices
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it’s a big

The continents draw closer together every day in
this technological era, and communications are
swift as sound. But it is still a big, wide world and
Lourdes is in every corner of it! From Tokyo to
Paris, from Sydney to Reykjavik, Lourdes Instru-
ments are there . . . serving the needs of science
and industry with precision.

A. Model A “Betafuge”, Automatic Superspeed Re-
frigerated Centrifuge accommodates thirteen inter-
changeable rotors, including 3300 ml. (6 x 550 ml.)
capacity rotor at 14,000 x G; 400 ml. (8 x 50 ml.) rotor
at 40,000 x G; temperature control range —20°C
to +40°C.

B. Model LCA-2, Non-refrigerated automatic centri-
fuge, spins 3300 ml. (6 x 550 ml.) capacity rotor at
10,000 x G; 400 ml. (8 x 50 ml.) at 30,000 x G.

C. Model VA-2 ‘“Vacufuge'' Automatic Ultraspeed
Vacuum Refrigerated centrifuge spins 3300 ml. (6 x
550 ml.) capacity rotor at 33,000 x G; 1500 ml. (6 x
250 ml.) capacity rotor at 65,000 x G. Temperature
control range —20°C to +40°C.

D. Model MM-1, Multi-Mix featuring solid state speed
control and a rachet and gear mechanism. Sealed
homogenizing within stainless steel containers, mason
jars, centrifuge bottles, and tubes.

E. Model AX super-speed centrifuge; forces to 34,800
x G; separate RPM-RCF calibrated transformer.

F. Model AA-C “Versa-fuge” table model superspeed
centrifuge; spins 400.ml. (8 x 50 ml.) capacity rotor
at 34,800 x G; built-in transformer and steel safety

guard.
Tovntee CATALOG UPON REQUEST FROM YOUR FRANCHISED
Sonrmsoes | LOURDES DISTRIBUTOR—-OR WRITE US DIRECTLY

LOURDES INSTRUMENT CORP.

656-78 MONTAUK AVENUE ¢« BROOKLYN, NEW YORK 11208

1374 SCIENCE, VOL. 145



INDUSTRIAL
IRRADIATION

from research to
full-scale production

-

“%“}&

GAMMACELLS
for your laboratory

Batch and pilot
irradiations—the
GAMMABEAMS

for your irradiation area

Line Production—
COMPLE

| N D U
I NS T Ad

e

P

ATOMIC ENERGY OF CANADA LIMITED

ommercial Products » Ottawa onad
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VAINGUARD

NEW MODEL 885 GLASS PLATE SCANNER
FOR THIN LAYER CHROMATOGRAPHY

The Model 885 Glass Plate Scanner now extends the
range and versatility of the Model 880 Low Background
Autoscanner for applications involving the assay of thin
layer chromatograms. Designed as an accessory system
to operate in conjunction with the Autoscanner, the
Model 885 provides a convenient, low cost system for
assaying TLC glass plates with unequalled accuracy
and sensitivity. The compact design of Model 885 allows
it to be operated atop the Model 880 Autoscanner so
that no additional bench space is required.

Utilizing the electronics of the Model 880 Autoscanner,
the Model 885 provides 2 pi windowless detection for
tritium, carbon-14, sulphur-35 and other beta-emitting
radioisotopes. A pushbutton transmission provides 10
scanning speeds identical to those available on the
Model 880 Autoscanner, assuring absolute correlation
between the glass slides and recorder chart paper. An
automatic marking system places a distinctive "'pip'’ on
the chart record to denote the beginning and end of
each TLC plate. This assures accurate location of radio-
active zones.

A Iy G T A AT D)

5 FHR
OF!m R

GLASS PLATE SCANNER

Model 885 is furnished with three interchangeable
stainless steel collimators of ¥4 cm., ¥4 cm., and % cm.
width to meet varying requirements of chromatogram
resolution while maintaining maximum detection sen-
sitivity. Standard glass plates from »%"—214" wide and
up to 12” in length may be scanned.

To facilitate the scanning of either paper or TLC
chromatograms, an automatic power and gas control
system incorporated in the Model 885 Glass Plate Scan-
ner switches both electronics and counting gas supply
from the Model 880 to the Glass Plate Scanner when
power is applied.

To further increase the-versatility of the Model 885
Glass Plate Scanner, the Model 880 ADS digital in-
tegration system may also be used to provide quanti-
tative evaluation with digital presentation of radio-
active zones.

For additional information on the new Model 885 Glass
Plate Scanner, write Vanguard, P. O. Box 244, LaGrange,
Illinois, or one of the local sales offices.

Model 885 shown atop
the Model 880 Autoscanner

i

Model 885
Glass Plate Scanner

VANGUARD

vtMST RUMENT
CORPORATION

Designers and Manufacturers of Precision Instrumentation for Research - P. O. Box 244, LaGrange, lllinois 60526, FL 2-1600
New York, 103 Park Ave., Suite 1204, TN 7-1998  Boston, 1156 Broadway, Somerville, 431-4589
San Francisco, 115 New Montgomery St., EX 2-0511 » Baltimore, 217 North Calvert St., 727-3666
Houston, 1213 Capitol Ave., CA 5-5757 » Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-356,
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- Fermacell”®

28000000000 00OPSSTIBOETS

The Fermentor with the Removable Vessel

For laboratory, pilot-plant and small-scale production of microbial cells

The Fermacell is a general purpose
fermentor used for basic laboratory
research as well as pilot-plant and
small-scale production of microbial
cells, It is available in two sizes for
working volumes up to 40 or 100
liters and is designed for batch pro-
duction and continuous culture.

Rigid Control. This culturing appa-
ratus is a completely steam-steriliz-
able system, fully integrated for rigid
control of agitation, aeration, tem-
perature, pressure, foam and pH. It

is used for growing aerobic and an-
aerobic bacteria, streptomycetes,
molds and yeasts, as well as mam-
malian and plant tissue cultures.

Easy to Handle and Easy to Use.
The Fermacell’s fermentor vessel
can be removed quickly by one per-
son in less than three minutes for
cleaning as well as emptying and
refilling. This design permits com-
plete access to process lines, ports,
and electrodes mounted in the sta~
tionary fermentor head plate.

Send for 12-page lllustrated Catalog No. FMS /9254

@NB
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New Brunswick Scientific Co., Inc,
1130 Somerset Street, New Brunswick, N. J.

800000000000 0000000000 000000000000

FERMACELL FEATURES

Removable Fermentor Vessel is easy to han-
dle, easy to clean; provides complete access
to the fermentor interior.

Replaceable Shaft Seal Assembly is designed
for repeated steam sterilization and a long
life of positive sealing without danger of
contamination. Seals are contained in a re-
movable cartridge to facilitate inspection and
replacement.

Rigid Temperature Control is maintained within
+0,5°C from 5°C above water supply tem-
perature to 60°C.

Integral Recirculating Water Conditioning Sys-
tem circulates cold or heated water to fer-
mentor jacket on control demand.

Extremely Versatile for a wide range of mi.
crobial studies. Components are designed for
simple removal and cleaning as well as flexi-
bility of operation. Choice of interchangeable
spargers and impellers in four different models.

Broad Range of Accessorles include Automatic

pH Control, Photos{nthetlc and Ultraviolet
llluminators, Air Incineration System, Air Hu.
midifier, Air Compressor and other equipment.

Easy to Operate—all controls are conveniently
mounted on the front of the apparatus.

€ 80 000 0000000000000 0N00000000000000000000OIRNIEYOIRIESE

0000000 Er 0000000 00es00000000000000tvosestrtncecstsccsae

9900000000030 000000000000 00000
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ESR spectrum of perylene positive ion in sulphuric acid showing highly resolved hyperfine structure due to interaction with proton spins.

25 SEPTEMBER 1964
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SENSITIVITIES TO 1x10'’ SPINS /GAUSS,
RESOLUTION 1x10—5

A complete line of versatile Electron Spin
Resonance equipment and accessories is now available
from Japan Electron Optics Laboratory Co., Ltd. Unusu-
ally high sensitivity to 1 x 10" spins/gauss and 1 x 10-%
resolution with broad operational flexibility make them
important research tools for a wide variety of applica-
tions. Units for K and Q-band operation with sensitivity
of 1 x 10% spins/gauss are also available. ® Feeble ESR
spectra produced by free radicals of organic compounds
and aqueous solution samples used in biochemical re-
search can be clearly recorded and analyzed. Unlike con-
ventional instruments, JEOL's equipment can record
second derivative curves for more precise analysis.
Samples can be measured under varying conditions of
mixture, temperature and rotation as well as under UV
radiation. ® Japan Electron Optics Laboratory Co., Ltd.
has established a complete domestic servicing network
to provide technical assistance and assure continuous
trouble-free service. Complete technical data and sales
information on ESR equipment can be obtained by con-
tacting JEOLCO (U.S.A.), Inc., 461 Riverside Avenue,
Medford 55, Mass., telephone 396-6241, area code 617.
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pHM27 pHM4 E 5021 vIs13

Mains operated. A completely A transistorized, potentiometric Ultra-Micro electrode unit.

“Reservoir type Water Thermostat
new pH meter, pH meter.

. §lect(odes and liquid Temperature stability 0.2°C
@ Direct Reading @ The optimum in stability and junction thermostatted

Provides suction to operate
@ Main scale 0-14 pH accuracy ® One idmn s‘ample E5021
7 @ Discrimination to 0.001 pH {EQITeren Cooling coils for below
: g;';a:::;: :: :I:.IB'B i 1000 hour battery life ® Anaerobic pH measurement ambient operation
L

i Pistol grip for ease of Ample capacity for other
Meter type null indicator handling P B aas

wiionios o @3- RADIOMETER

811 Sharon Drive WESTLAKE, OHIO 72 Emdrupvej COPENHAGEN, DENMARK

In Canada actory representatives Bach-Simpson Limited; sold and serviced by Canadian Laboratory Supplies Limited
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MAKE DIRECT
ANALYSIS OF
THE RADIOACTIVE
COMPONENTS IN
THE EFFLUENT
FROM YOUR GAS
CHROMATOGRAPH

Now, with Nuclear-Chicago's BIOSPAN
‘Model 4998, you can reliably and ac-
curately apply radioisotope techniques
to dynamic gas chromatography. This
new counting system continuously de-
tects and measures the soft beta activ-
ity in the gas phase. Sample com-
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specific application.
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THE BIOSPAN™ MODEL 4998
GAS RADIOCHROMATOGRAPHY SYSTEM:

Will operate with any gas chromatograph.

Is supplied with separate temperature contro! systems for
the detector and the chromatograph connecting line to
eliminate sample condensation.

Uses a flow-through proportional detector to deliver better
than 60% detection efficiency for both C'* and H3,

l 3 : Operates at the. high temperatures—up to 300°C-
i required for good chromatographic separation.

Eliminates sample combustion and time-consuming
analysis of individual fractions.

Offers interchangeable 20 ml and 85 ml detectors so that
i you can select the best sensitivity or resolution to fit your

Affords precise control of sensitivity and resolution
through gas-flow adjustment.

Exhibits less than 2 cpm background per m! of detector

Chart shows the simultaneous recording of the composition of the effiuent
(blacktrace) as measured by thermal-conductivity detectorand of the com-
ponentradioactivity (red trace) as measured by the BIOSPAN Mode| 4998,

bustion and lengthy preparatory pro-
cesses such as fraction collection are
no longer necessary. With this non-
destructive counting technique, your
sample is available for further analysis.
These operating advantages permit
maximum data-collection efficiency in
minimum time and make your gas
chromatograph an even more useful
analytical tool.

The Model 4998 uses a highly efficient
proportional radiation detector housed
in a shielded enclosure. Both the en-
closure and the connecting lines are
temperature-controlled. A stable, well-
regulated high-voltage supply furnishes
the detector operating voltage.

The flow-through detector has suffi-

cient volume to ensure adequate sta-’

tistical accuracy for sample fractions
of low activity, yet it can distinguish
between closely spaced radioactive
peaks. The detector’'s long voltage

plateau gives good long-term counting
stability.

Data readout for the Model 4998 con-
sists of a precision laboratory ratemeter
that is compatible with any Nuclear-
Chicago graphic recorder. The rate-
meter can also be connected to a dual-
channel recorder for simultaneous re-
cording of effluent composition and
component radioactivity on a single
chart. A high-speed digital integrator
is available for continuous presentation
of quantitative data.

For more information on the BIOSPAN
Model 4998, contact your Nuclear-
Chicago sales engineer, or write direct-
ly to-us.

@

NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION
349 Howard Ave., Des Plaines, lllinois 60018

NUC:B-4-228
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Aloe people work very much as scientists do when searching for
an answer—they combine insight and creative imagination with research,
knowledge and experience.

This makes for the competence-in-depth you expect from the men
at Aloe Scientific when you need the solution to a laboratory equipment
problem, or wish equipment advice.

You can ask no better informed men. Each has a background in
one or more of the scientific disciplines—has been thoroughly trained by
Aloe—regularly attends instrumentation seminars and supplier briefings.
Each devotes many hours to scientific reading weekly.

Creative minds, solid backgrounds, know-how that parallels the
need—all these are at your service when you contact Aloe Scientific
Division of Brunswick, St. Louis 3, Mo.

the Seienced

Sewe, Momkind
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
priceof 1.

UNITRON's MPH does. The 3 most important techniques
of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.

That'’s not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in “Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, you're in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the benefits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort.

There’s more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widefield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives (including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy.

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

® ® & & & 6 0 6 6 0 0 000 O O O 0O O 0O O " S e O 00

Teachers will be interested to learn that UNITRON
even ofters student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has
published a fully illustrated 64-page booklet, Under-
standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Protessor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher

Ask for a free 10-day trial. Please specify whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately. ‘

UN]TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION o DEPARTMENT . 4-B
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS.



@® The Faraday Press announces
21 major Soviet Scientific Journals
now available for the first time

m AUTHORITATIVE COVER-TO-COVER ENGLISH TRANSLATION
mREGULAR YEARLY SUBSCRIPTION -BEGINNING WITH JAN.1965ISSUES

Nuclear Physics / Yadernaya Fizika

Soviet progress at the Kurchatov Institute, at Dubna and other

key centers, previously reported in various journals, will now be

covered by this indispensable Academy of Sciences publications,
Monthly, $150 / year

Differential Equations / Differentsial’nyye Uravneniya

Offers for the first time in a single journal the original work of
outstanding Soviet mathematicians in this increasingly impor-
tant field, Monthly, $150 / year

Theoretical and Experimental Chemistry /

Teoreticheskaya i Eksperimental’naya Khimiya
Reports on the most important current research of the leading
centers throughout the Soviet Union; the equivalent in impor-
tance in chemistry to the Soviet J. Theoretical & Exp. Phys. in
physics. Bimonthly, $120 / year

Soviet Radiophysics / /zvestiya VUZ. Radiofizika

Presents original contributions by Troitskiy and other world-
famous Soviet radiophysicists dealing with lunar and solar radio
emission, the propagation of electromagnetic waves, and other
radiophysical phenomena. Bimonthly, $125 / year

Soviet Radio Engineering / /zvestiya VUZ.
Radiotekhnika

Publishes articles on the latest Soviet advances in information

theory, high-frequency radio electronics and electrodynamics,

and new radio engineering materials and components,
Bimonthly, $115 / year

Journal of Applied Mechanics and Technical Physics /
Zhurnal Prikiadnoy Mekhaniki i Tekhnicheskoy Fiziki

A wide-ranging journal of importance to applied physicists, and
mechanical, aeronautical, chemical, and structural engineers.
Bimonthly, $150 / year

Soviet Physics / /zvestiya VUZ. Fizika
Covers advanced Soviet theoretical and experimental investigas
tions in plasma physics, optics, molecular physics, electronic
processes and the entire range of physics research.

Bimonthly, $125 [ year

Astrophysics / Astrofizika

Describes Soviet research in lunar, interplanetary, solar and
stellar physics, as performed under the direction of V. A. Ambart-
sumyan and other leading astrophysicists. Quarterly, $30 / year

Polymer Mechanics / Mekhanika Polimerov

Keeps the reader informed on the latest and most valuable devel-

cpments in Soviet polymer research and applications.
Bimonthly, $120 / year

Heat.and Power / Teploenergetika

Reports the latest advances in heavy power equipment and auto-
mation, fuels and combustion, turbomachinery design, and
thermophysical properties. Monthly, $220 / year

Applied Solar Energy / Geliotekhnika

A significant new journal, devoted entirely to a subject in which

Soviet scientists are making outstanding contributions.
Bimonthly, $110 / year

- fully in this critically important new journal.

Journal of Organic Chemistry /

Zhurnal Organicheskoy Khimii
Of interest to every Western organic chemist, this new journal
will be the principal source of information on Soviet research in
this field, previously available only as scattered articles in many
journais. Monthly, $160 / year

Journal of Applied Spectroscopy /
Zhurnal Prikladnoy Spektroskopii
Describes the many expanded and new applications of spec-
troscopy in the various engineering and scientific disciplines.
Monthly, $150 / year

Journal of Engineering Physics /

Inzhenerno-Fizicheskiy Zhurnal
Devoted to Soviet basic and applied research in heat and mass
transfer and exotic' heat sources; highly valuable, presenting
many original contributions. Monthly, $150 / year

Magnetic Properties of Liguid Metals /
Magnitnaya Mekhanika Zhidkikh Metallov

Increasing research and success in technological applications of
magnetism in the Soviet Union have led to the publication of
this important new journal. Quarterly, $90 [ year

Chemistry of Heterocyclic Compounds /
Khimiya Geterotsiklicheskikh Soyedineniy

Expanding Soviet research in this increasingly important area
has contributed this vital new journal.  Bimonthly, $120 / year

Chemistry of Natural Compounds /
- Khimiya Prirodnykh Soyedineniy
The Soviet journal devoted to original research in the structure,
modification and synthesis of natural compounds.
Bimonthly, $110 [ year

Electrical Engineering / Elektrotekhnika
Reports the latest, most important advances in Soviet electrical
equipment and instrumentation. Monthly, $160 / year

Applied Biochemistry and Microbiology /

Prikladnaya Biokhimiya i Mikrobiologiya
Research in this field is producing extensive and valuable new
applications in many areas of industry and medicine; reviewed

Bimonthly, $120 / year

Physicochemical Properties of Materials /
Fiziko-Khimicheskaya Mekhanika Materialov
Of great importance to industry, this journal ‘reports on new
materials being developed in the Soviet Union, their properties
and specific applications. Bimonthly, $115 [ year

Cybernetics / Kibernetika

Offers a complete review of current achievements and fong-

range goals in this field being rapidly developed in the Soviet

Union, in which top Soviet talent is being concentrated.
Bimonthly, $115 / year

Note: Yearly subscriptions and back copies (1962-current) to
#Soviet Engineering Physics Abstracts” and *Soviet Heat and
Power Abstracts” are still available—write for further information.
Order your 1965 subscriptions to the essential
Soviet journals described above from:

The Faraday P res Seusushers

15 Park Row, New York, N.Y.10038
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FOR CERTIFIED TAGGED CHEMICALS
FOR PRECISION REFERENCE SOURCES

FOR RADIOANALYTICAL SERVICES

THE END OF YOUR SEARCH

for certified tagged chemicals, for precision reference sources, and
for radioanalytical services will probably be in the new CHEMTRAC
catalog. So why not start there?

This new catalog illustrates the expanded capability of CHEMTRAC,
the radiochemical division of Baird-Atomic, Inc. The CHEMTRAC
organization, with its sales, research, and laboratory facilities unified
at the Cambridge headquarters of Baird-Atomic, can now offer a
more-alert-than-ever response to your radiochemical needs.

You can put an end to your search by sending for the catalog of
CHEMTRAC, the alert source in radiochemicals. Custom synthesis
requirements will get an especially alert response at CHEMTRAC.

Call or write for your free catalog today! The number is (617)
UN 4-7420. Call collect, of course. The address is Chemtrac, 33 Uni-
versity Road, Cambridge, Mass. 02138.

Scientists: Investigate challenging opportunities with Baird-Atomic.
An Equal Opportunity Employer.

CHEMTRAC i BAIRD-ATOMIC, INC.

The Radiochemical Division of Baird-Atomic, Inc. 33 University Road, Cambridge, Mass. 02738
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complacency in behavioral science of
which Bixenstine speaks. In the special
field of the experimental analysis of
behavior I do see a new kind of con-
fidence. It springs not from “a release
from preoccupation with theory” but
from success. Important problems are
being attacked and solved. Methods
are available which are effective with
respect to behavior as a subject matter,
but this does not mean that they should
be emulated in every other field of
science.

B. F. SKINNER
Psychological Laboratories,
Harvard University,
Cambridge, Massachusetts

Melman Controversy

The tone of D. S. Greenberg’s article
on Seymour Melman (News and Com-
ment, 17 Apr., p. 27), as well as
that of his reply to Melman’s letter
(Letters, 17 July, p. 233), seems out
of place in your pages. What Green-
berg says, what he leaves unsaid, and
the phrases he employs all seem to sug-
gest a political argument rather than a
presentation of factual material. Con-
tributions of this sort do not seem well
designed to add luster to your excellent
journal.

ALBERT KAPLAN
4385 Maryland, St. Louis 8, Missouri

Italy: Science and Politics

The article on research in Italy by
V. K. McElheny (14 Aug., p. 690)
was of more than casual interest to
me, as I spent the period from October
1960 to June 1961 at the Instituto
Superiore di Sanitd under a Fulbright
grant. I worked with G. Gualandi in
E. B. Chain’s group. Even at that time
distinct political interference could be
noted in the workings of that research
institution. Members of political parties
of extreme left and right (especially
those affiliated with the Movimiento
Sociale Italiano) continually alluded to
“foreign” elements in the Instituto
which should be eliminated. I am sorry
that McElheny did not delve further
into these political involvements, as
I think that the recent unfortunate hap-
penings in Italy are only the legalistic
culmination of a long series of parlia-
mentary proceedings, both official and
otherwise. Even 3 years ago many
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persons warned of what would follow
if the situation continued to deteriorate.

I believe that the obvious lesson to
be learned—if, indeed, it is not al-
ready clear to all—is that partisan
politics can only have an insidious in-
fluence on the administration of any
research organization, large or small.
Of the wealth of scientific ability and
achievement in Italy both in the past
and future I have no doubt; one can
only hope that members of the Italian
Parliament share this view and will
cease the harassment and interference
which has resulted in the unhappy and
unnecessary events described.

HAroLD B. REISMAN

108 Huntington Avenue,
Danville, Pennsylvania

“Science” = Sciences

I should like to comment on the re-
cent discussion of the science training
in a liberal arts curriculum (Letters,
21 Aug., p. 767).

While the average science major of
my acquaintance is knowledgeable in
humanistic and sociological fields, few
nonscience majors are capable of con-
tributing to a conversation in scientific
areas. These students generally attempt
to fulfill their science requirements by
taking the easiest possible courses,
“easiest” usually meaning a minimum
of lab or problem work and a maxi-
mum of studying “science,” instead of
biology, physics, or chemistry. If these
courses do succeed in teaching “sci-
ence,” it is a subject which I believe
few scientists would recognize. The
quality of teaching of the subjects
themselves generally suffers from shared
emphasis with the more general topic.
In contrast, basic courses which aim
primarily at exposing the student to
the basic facts, methods, problems, and
ideas of a particular scientific disci-
pline give him both currency in that
field and experience in “science.” To
imagine that this experience can be
supplanted by formal teaching of the
philosophical view is to credit philoso-
phy with a scheme sufficiently well de-
veloped and defined to enable the stu-
dent to “appreciate” science. I person-
ally doubt the existence of such a
scheme and question the advisability of
teaching any subject by teaching about
the study of that subject.

STEPHEN MARK SCHWARTZ
Boston University School of
Medicine, Boston, Massachusetts

for an Hlﬂllﬁ response

to all your
radiochemical needs

0all Chembrag

FOR CERTIFIED TAGGED CHEMICALS

ool ohémbrag

the alert source in radiochemistry

FOR PRECISION REFERENCE SOURCES

ool ehemoras

baird-atomic’s radiochemical division

FOR RADIOANALYTICAL SERVICES

ball chombrag

(617) UN4-7420 Cambridge, Mass.

FOR AN ALERT RESPONSE TO YOUR
CUSTOM SYNTHESIS REQUIREMENTS

ball Chembrag

and call
COLLECT
of course

ball chombrag

The Radiochemical Division of Baird-Atomic, Inc.

CHEMTRAC
BAIRD-ATOMIC, INC.

33 University Road Cambridge Mass 02138
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Investigate this remarkable new Leitz Microprojector

The Leitz Microprojector facilitates group demonstration
of microscope images to an extent never before possible.
A completely maintenance-free light source, more intense
than a carbon arc, permits projection through the full
range of magnifications, including oil-immersion lenses.
A special dichroic mirror reflects all usable light into the
optical system, while allowing heat radiations to bypass
the specimen stage; thus, brilliant images are possible
- without bleaching slides or sacrificing the living specimen.
Normal line current can power the Microprojector via a
special power pack which has settings for 17 or 25 amps.
1388

A series of neutral density filters permits the change of
light intensity without altering color balance. Plano-
flatfield objectives project images with corner-to-corner
sharpness. And magnification may be varied to suit the
desired projection distance and image size. Write for
further information or request a demonstration in your
own laboratory, and see for yourself how simple, silent
and maintenance-free a Leitz Microprojector can be. s

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW VORK 18, N. V.
Distributors of the wortd-famous products of
Ernst Leitz G.m. b, M, Wetzlar. Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS ' LENSES ' PROJECTORS : MICROSCOPES
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement qf
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Women in Science and Engineering

Every 10 years the Bureau of the Census supplies a wealth of new
information about the population of the U.S., and each time the
information is collected and reported in greater detail than before.
A recent report, Characteristics of Professional Workers, furnishes,
among much else, a variety of statistical information concerning
women in science and engineering.

Like all data of the most recent census, the information is as of
1960, or in some cases 1959, and was supplied by the individual or
some other member of the household. These inevitable limitations
should be kept in mind in an evaluation of the data. The statistics
show that in 1960 there were 7714 women engineers (less than 1
percent of all engineers), 14,616 women natural scientists (about 10
percent of natural scientists), and 13,773 women social scientists
(about 25 percent of that group). Their median annual "earnings
from professional work were approximately $5600 in engineering,
$5000 in natural sciences, and $4600 in social sciences. The corre-
sponding medians for men were some $2500 to $3000 higher.

In such comparisons men are taken as the standard, and it is not
clear that this is the proper standard for all of the women involved.
Well over half the women in all three professional groups were or
had been married. At least partly as a result of the choices they
must make in playing their dual role, women averaged a slightly
shorter work week than men, worked fewer weeks during the year,
and, except in the natural sciences, had less formal education. Each
of these differences may well account for part of the difference in
income. But only for education do the census data allow a partial
analysis. It turns out that the difference in earnings is about as great
for men and women of equivalent education as it is for the total
groups.

It is also of interest to compare the 1960 figures with those for
1950. In 1950 women constituted 1.2 percent of all employed engi-
neers; in 1960, 0.9 percent. In 1950 women made up almost 12
percent of the group of natural scientists; in 1960, only 10 percent.
In the social sciences the proportion of women dropped from 32
percent in 1950 to 25 percent in 1960.

These decreases reversed the rapid increases of the 1940-50 decade
and have run counter to the general increase in professionally employed
women between 1950 and 1960. They have done so during a period
in which university administrators, government offices, and profes-
sional associations have given a considerable amount of attention
to efforts to improve opportunities for women. These efforts have not
been limited to science and engineering, but those fields have been
prominent. Why then should the relative participation of women in
science and engineering have decreased? Census data do not answer
this question, but their essentially complete coverage of the entire
population indicates that a good deal remains to be done in the
way of providing opportunities for the reeducation of scientifically
and technically trained women who wish to return to their profes-
sions when family responsibilities lighten, and that we have not yet
developed the employment practices and social policies that encourage
the fullest use of capable women who want professional careers.

—DAEL WOLFLE



Here is a data processing system
designed to grow
with your research needs

Start with a Computer of Average Transients ...

Four years of successful application of the
Mnemotron 400B CAT (Computer of Aver-
age Transients) in neurophysiology, cardi-
ology, ophthalmology and other biology
research laboratories has established the
versatility and reliability of this multi-pur-
pose digital computer. Its circuitry derives
and accumulates data from a succession of
responses masked by random activity or
background, and provides CRT display or
output in analog or digital form for per-
manent record or further processing by gen- AVERAGE
eral purpose computers.

Add on units as statistical needs develop ...

Automatically processing quantities of data
gives fresh insights into evoked potentials
in neurophysiological studies, electrocardiog-
raphy, pupillography and numerous other
biological investigations. Such increased un-
derstanding suggests new approaches, thus
requiring further statistical analysis of the
data. The 522 Resolver/Integrator and 600
Series units can be added to expand CAT
capabilities to compute Histograms of wide
variety. Interspike intervals, action potential
firing rates, P-R-T amplitude distributions,
reaction time distributions, spontaneous fir-
ing rates — suggest a few of the studies HISTOGRAMS
implemented by these added capabilities.

Add further data handling capability . ..

Occasionally, experimental conditions indi-
cate information could be gained from auto-
correlation of successive signals or cross-
correlation of two related signals. Addition
of the COR 256 makes these capabilities
available, Further, recording the experimen-
tal data on magnetic tape can add several
dimensions to the data reduction system.
The TMC 700/1400 Magnetic Tape Re-
corder Systems can record up to 14 channels
of experimental data for subsequent proc-
essing by the CAT, or for storage of data CORRELATION
accumulated in the CAT memory.

A new 30-page brochure describing the CAT and its associated accessories has just
been published. It contains specifications, suggested applications, theory of operation and
a bibliography of over 50 representative references. A free copy is available on request,
You may also wish to take advantage of the broad experience of our
application engineers who will welcome an inquiry about your specific application.
Write Technical Measurement Corporation, 441 Washington Avenue, North Haven, Connecticut.
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<  SPECIAL *
FLOW GAS

8.5% Hydrogen
91.5% Helium

For use as a carrier gas to make a
hydrogen signal respond in a linear
basis when using a thermal conduc-
tivity type gas chromatograph.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESDN

East Rutherford, N. J.

Forest Park, Ga., Joliet, IlI, La Porte. Texas, Newark, Calit.
Matheson of Canada, Whitby, Ont.

*or more— from Matheson

Specify SPECTROQUALITY,

PYRIDINE

U.V. Cut-off 305 my.

Evap. Residue .00029% max.

Moisture .05% max.

Fluorescence .3 ppb as quinine
base max.

A versatile polar solvent; miscible in all
proportions with water, alcohols and ether;
soluble in fats, oils and most of the common
organic solvents including esters, ethers,
ketones, alphatic and aromatic hydro-
carbons; used as a solvent for both organic
2"2% inorganic compounds; dipole moment
WAV

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., inc.
Norwood (Cincinnati) O., East Rutherford, N. Y.

L
1470

with consequent formation of triplet
states in high yield. Much of the
variation in behavior is understandable
on the basis of the variation in the
electronic structures of the lowest-lying
triplet states of different molecules.
The general picture was extended by
George Porter (Sheffield) who added
consideration of low-lying “charge
transfer” states to the usual n, =* and
=, =% states. Although it appears to the
reviewer that charge-transfer states are
w, =% states having large dipole mo-
ments, the generalization will be of
great value because compounds having
such low-lying states are exceptionally
unreactive and easily characterized by
spectroscopy. However, the developing
harmony of thought was jolted in the
last lecture by N. C. Yang (Chicago)
who presented strong evidence that
9-anthraldehyde (and perhaps other
compounds) reacts by way of a triplet
state that is not the lowest available to
the molecule. Evidently solution photo-
chemists will have to recognize the
possibility, well known from vapor-
phase studies, that decay to the lowest
excited state of a given multiplicity will
not always be fast compared with
bimolecular reactions.

Howard Zimmerman (Wisconsin),
Oskar Jeger (Zurich E. T. H.), and
Gerhardt Quinkert (Braunschweig) also
discussed rearrangement and fragmen-
tation of ketones. No absolute mechan-
istic-type reaction has yet emerged. For
example, reactions in which carbonyl
groups are lost as carbon monoxide
obviously involve free radicals in some
instances, but in other cases show
stereoselectivity which indicates that the
lifetimes of any such intermediates must
be vanishingly short. The well-known
Zimmerman hypotheses concerning the
rearrangements of unsaturated ketones
were presented, discussed, expanded,
and contracted. The writer is left with
the feeling that he understands the vari-
ous mechanisms but does not yet quite
understand the compounds.

Discussions of photoaddition reac-
tions by Richard Cookson (Southamp-
ton) and de Mayo served to remind par-
ticipants that study of the mechanisms
of photoreactions can often be blended
with development of extraordinary new
synthetic methods. One of the attrac-
tions of photochemistry is use of the
reactions for synthesis of exotic com-
pounds. Those who study reaction
mechanisms seem to feel that they will
shortly provide a systematic under-
standing to guide synthetic work. How-
ever, synthetic chemists feel such urg-
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ency that they forge ahead and develop
spectacular synthetic procedures with-
out waiting for the final word from
chemical dynamics. Fortunately, the
two approaches enjoy a symbiotic rela-
tionship, frequently within a single
laboratory.

Various aspects of the chemistry of
conjugated dienes and polyenes were
expounded by Madame Mousseron
(Montpellier), William Dauben (Berke-
ley), and Klaus Gollnick (Miillheim).
These versatile molecules undergo ring-
closure, ring-opening, rearrangement by
hydrogen transfer, cyclodimerization,
and internal cycloaddition to give fan-
tastically distorted molecules and enter
into a large number of reactions with
other reactants—all under the influence
of light. With this group of substrates
there is often good evidence that triplet
and singlet paths do not cross in many
cases. Consequently, reactions effected
by direct irradiation and by sensiti-
zation frequently give entirely different
products.

Refreshing novelty was provided by
Orville Chapman (Iowa State) and
Mendel Cohen (Weizmann Institute).
Chapman presented an entirely new
group of photorearrangements of aro-
matic nitro compounds. Cohen dis-
cussed phototropism and photodimeri-
zation in crystals. The work comple-
ments studies of crystal structures by
x-ray diffraction. At least within the
two series of materials studied, it is
possible to make unequivocal predic-
tions concerning photochemical reac-
tivity on the basis of intermolecular
relationships within the crystals.

The symposium was sponsored by
the Organic Division of the Interna-
tional Union of Pure and Applied
Chemistry and the principal lectures
will be published in a special issue of
Pure and Applied Chemistry. The sym-
posium and the accompanying course
were supported by a grant from NATO.
Financial aid from the latter organiza-
tion was largely responsible for the
presence of many young investigators.

GEORGE S. HAMMOND
California Institute of Technology,
Pasadena

Surface Physics

Investigations of chemical and physi-
cal interactions occurring at solid sur-
faces were reported at the second an-
nual Surface Physics Symposium held
at Washington State University, Pull-
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Ambush at Filter Gulch

Looks as though operations at the Filter Gulch Placer & Mining Co.
have been temporarily held up. We wondered why their last order
specified bullet-proof filter paper. Fortunately we don’t get many like
that ... but we do spend a good deal of time handling Special Filter
Paper Requirements including ® Special filtering characteristics ® Un-
usual mechanical properties ® Non-standard sizes and configurations
® Small quantities (prompt attention to special-paper orders for as
little as 500 Ibs.)

because, unlike other laboratory filter paper suppliers, we operate
our own domestic paper mill

because we maintain extensive laboratories staffed with competent
scientists

because we have complete in-house converting facilities

and because filter papers are our basic business
we can give special orders the prompt and individual attention they

require. Try us.

For complete, free data on our standard line of laboratory and
scientific filter papers, send for our new Laboratory Filter
Paper Catalog.

Filtertown, Mount Holly Springs, Pennsylvania
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man, 8-9 May 1964. Most of the re-
ported work was done under ultrahigh
vacuum conditions so that a variety of
spurious effects could be eliminated.

The surface ionization that takes
place when a solid is evaporated from
a heated metal surface has been widely
used for some time in sources of
charged particles and in molecular
beam detectors; the efficiency of this
process is predicted by the Saha-Lang-
muir equation. This equation, which
agrees with experimental results for al-
kaline metal evaporation, predicts that
the ratio of ions to neutrals is greatest
when a material with low ionization po-
tential is evaporated from a high work
function surface.

J. F. Truhlar (Washington State Uni-
versity) described an experiment in
which heated filament-grade ‘tungsten
was found to be a source of ions of
most of the alkaline metals, alkaline
earths, and other substances. Previous
work has shown that the ion current
is a good indicator of the rate at which
the surface of a filament is etched or
chemically sputtered in reactive gases.

In a report on work recently com-
pleted at the Ames Laboratory of the
Atomic Energy Commission, Miles J.
Dresser (Washington State University)
found that the Saha-Langmuir equa-
tion is grossly inadequate to predict
the surface ionization efficiency for the
electronically complicated rare earth
atoms. The predicted ionization effi-
ciency is incorrect both in its absolute
value and in its temperature depend-
ence. Apparently part of the problem
results from the difficulty of assigning
the proper statistical weights to com-
plex atoms.

G. A. Antypas (Washington State
University) is using the positive ion cur-
rents from a high purity Fe filament to
study metal defects. Even with low im-
purity levels, easily measured ion cur-
rents are obtained and it is found that
phase transformation and plastic de-
formation increase the positive ion cur-
rent. It appears that these positive ion
currents are a much more sensitive in-
dicator of metal structure than is elec-
tron emission and that they will yield
valuable information about metal de-
fects and impurity diffusion.

E. W. Mueller (Pennsylvania State
University) outlined recent advances in
field ion microscopy and described a
photoelectronic image intensifier which
has reduced photographic exposure time
by four orders of magnitude. The im-
proved intensity permits the ultimate
flickering of the atomic images to be

Specify SPECTROOUALIT!

CYCLO-
HEAANE

U.V. Cut-off 193 mu  .00019% max.
Evap. Residue .01% max.
Moisture .1 ppb as quinine
Fluoroescence base max.

An excellent solvent for natural and
neoprene rubber, lacquer and resins; an
extractant for essential oils; widely used as
a solvent in fluorometry and in analytical
chemistry for molecular weight determina-
tions; insoluble in water; miscible with
acetone, benzene, ether, ethanol, methanol,
higher alcohols, high molecular weight fatty
acids and amines, hydrocarbons, halogen-
ated hydrocarbons and many other organic
solvents; dipole moment Op.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N, ¥,
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A MILLION MIXTURES*

Biological
Atmospheres

For providing a controlled environment while
performing culture studies.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.
Forest Park, Ga, Joliet, 1il, La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more—from Matheson

Specify

Sfec-

IO ity

p-DIOXANE

U.V. Cut-off 215 my
Evap. residue

.0005% max,
Moisture

.05% max.

0.5 ppb as quinine
base max.

A cyclic ether which, unlike simple alphatic
ethers, is miscible in all proportions with
water. It is also completely miscible with
most organic solvents. Thus, it uniquely
combines the solvent properties of water,
alcohol and ethers. An excellent solvent for
both mineral and vegetable oils, fats,
greases, cellulose acetate and cellulose
ethers. On heating it is a good solvent for
paraffin and many waxes.

The ability to dissolve both water and
paraffin makes it an excellent solvent in
histological techniques.

Fluorescence

Division of The Matheson Co., Inc,
Norwood (Cincinnati) O., East Rutherford, N. J.
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observed. This flickering appears to be
caused by the statistical variation in
the ion current which originates at a
single atomic point (about 10™ am-
peres).

E. V. Kornelsen (National Research
Council of Canada) has found that when
high energy, rare gas ions impinge upon
tungsten monocrystals with velocities
along certain preferred directions, their
penetration is much greater than when
a polycrystalline tungsten target is used.
One can explain this by the fact that
certain directions in the crystals are
more open than others or that elastic
vibrations can be more easily excited
by particles traveling in a preferred
direction. In addition to this, a fraction
of a percent of the ions exhibit un-
usually long paths in monocrystals.
These ions do not seem to be gov-
erned by normal stopping power laws;
the mechanism of penetration is un-
known.

Several conjectures were made to ex-
plain this unexpected result. One possi-
bility is that the ions create phonon
waves which then carry the ions for
great distances with no energy loss.
Another suggestion is that the projectile
ions are channeled so that they tend
not to lose energy to the lattice but
interact only with free electrons. When
the energy of the ion has been de-
creased to less than 15 ev, the ion
may be neutralized and energetically
cannot again become charged. When
the energy of the atom has further de-
creased to several ev, the neutral atom
may then exhibit a Ramsauer interac-
tion in which it appears almost trans-
parent to the free electrons of the
metal and travels a great distance with
no further energy loss.

Investigation of the adsorption of ac-
tivated gases is beginning to yield in-
formation on the activated states re-
sponsible for adsorption or pumping.
Some studies have already been com-
pleted on the adsorption of gases acti-
vated by bombardment with low energy
electrons. Whenever a heated filament
is used as a source of bombarding elec-
trons, an additional thermally activated
absorption process, called chemical
pumping, must also occur.

C. M. Bliven (General Telephone
Company) has used the omegatron par-
tial pressure analyzer to study the
chemical pumping of nitrogen. Both the
sticking probability and the number of
molecules adsorbed depend upon the
pressure. Disagreement on the mea-
sured values of these variables, which
have previously been attributed to crys-
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tallographic orientation, impurities, and
surface preparation, may also be as-
cribed in part to pressure differences.

S. B. Nornes (Washington State Uni-
versity) was concerned with the mecha-
nism of chemical pumping in N.. On
the basis of the measured pressure de-
pendence, it is possible that N: which
strikes the filament is dissociated and
that the atomic nitrogen leaving the
filament is adsorbed on the glass walls.
Atomic nitrogen has already been
found to be the important activated
species when N: is bombarded by low
energy electrons. If the precision and
sensitivity of such adsorption studies
can be increased, these measurements
may be capable of producing funda-
mental data on activated states not
otherwise observed.

In a public lecture Mueller described
his work developing the field ionization
microscope and presented a film show-
ing electronically intensified field ion
images in which the atoms of a num-
ber of metals could be seen to evapo-
rate under the influence of high electric
fields.

E. E. DONALDSON
Department of Physics,
Washington State University, Pullman

Forthcoming Events

September

29-2. American Roenfgen Ray Soc.,
65th annual, Minneapolis, Minn. (C. A.
Good, Mayo Clinic, Rochester, Minn.)

30-2. American Council on Education,
47th annual, San Francisco, Calif. (L.
Wilson, ACE, 1785 Massachusetts Ave.,
NW, Washington, D.C. 20006)

30-2. Earth Sciences, intern. conf,,
Cambridge, Mass. (H. G. Houghton, Dept.
of Meteorology, Massachusetts Inst. of
Technology, Cambridge)

30-2. Standards Engineers Soc., 13th
annual, New York, N.Y. (SES, 170 Liv-
ingston Ave., New Providence, N.J.)

30-2. Vacuum, 11th natl. symp., Chica-
go, Ill. (G. H. Bancroft, Bendix-Balzers
Vacuum, Inc., 1645 St. Paul St., Rochester,
N.Y. 14621)

30—-4. Spectroscopy, 11th intern. conf.,
Belgrad, Yugoslavia. (Sekretarijat, Pro-
rodno-matematicki fukultet, Fizickochemij-
sky zavod Belgrad, Studeniski trg., 16, Bloc
C, Yugoslavia)

October

1-2. Emission of Electrons from Solids,
conf., Univ. of Keele, Keele, England.
(Inst. of Physics and the Physical Soc.,
47 Belgrave Sq., London, S.W.1, England)

1-3. American Assoc. for Surgery of
Trauma, Chicago, Ill. (S. R. Gaston, 18
Fort Washington Ave., New York 10022)

2-3. Council for International Organi-
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density tracing of the scanned area. Applications include analysis
of atmospheric and astronomical photos, high speed photo rec-
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PROCESS
GAS MIXTURES

For calibrating a process gas chroma-
tography unit, or performing separa-
tion studies on a gas stream in your
plant. These mixtures can be made to
match your system in almost all cases.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. ).

Forest Park. Ga.. joliet. 1ii_ La Poite. Texas. Newark, Cabt
Matheson of Canada, Whitby, Ont,

*or more —from Matheson

Specify SPECTROQUALITY

CARBON
DISULFIDE

U.V. Cut-off " 380 mp

Evap. Residue .0003% max.

Moisture 05% max.

Fluorescence .5 ppb as quinine
base max.

Used extensively as a solvent for bitumens,
fats, gums, rubber, oils, waxes, resins,
phosphorus sulfur and many other sub-
stances; transmission characteristics in the
NIR and IR make it one of the best solvents
known for these regions of the spectrum;
water solubility 0.299 @ 20° C; miscible
with ethanol, ether, methanol, carbon tetra-
chloride, chloroform, benzene and oils;
dipole moment 0.0p.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., inc.
Norwood (Cincinnati) 0., East Rutherford, N. Y.
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zations of Medical Societies, 6th general
assembly, Brussels, Belgium. (P. A. Mes-
serli, 6 rue Franklin, Paris 16°, France)

2-3. Psychotherapy of the Family,
symp., Milwaukee, Wis. (B. C. Burris,
Milwaukee Psychiatric Hospital, Milwau-
kee 53213)

2-9. Radiology, 8th inter-American
congr., Caracas, Venezuela. (R. Meren-
feld, Apartado Postal 9362 Candelaria,
Caracas)

3—4. New England Intercollegiate Geo-
logical Conf., Yale Univ., New Haven,
Conn. (J. Rodgers, Dept. of Geology, Yale
Univ., New Haven 06520)

3—4. Medical Radiobiology,
congr., Pisa, Italy. (Segreteria,
Radiologia dell’Universita, Spedali
niti de “S. Chiara,” Pisa)

3—13. Weights and Measures, 12th conf.,
Paris, France. (Intern. Bureau of Weights
and Measures, Pavillon de Breteuil,
Sévres, Seine-et-Oise. France)

4-9. American College of Surgeons,
clinical congr., Chicago, Ill. (American
College of Surgeons, 55 East Erie St.,
Chicago 60611)

5-6. Enzyme Regulation, 3rd intern.
symp., Indianapolis, Ind. (G. Weber, In-
diana Univ. School of Medicine, Indian-
apolis)

5-7. Association of Medical Illus-
trators, annual, Los Angeles, Calif. (C.
Bridgman, Dept. of Anatomy, UCLA
Center for Health Sciences, Los Angeles)

5-7. Radiation Effects on Electronics,
natl. meeting, American Nuclear Soc.,
Syracuse, N.Y. (ANS, 244 East Ogden
Ave., Hinsdale, Ill.)

5-8. Clay Mineral Soc., Univ. of Wis-
consin, Madison. (M. L. Jackson, Univ. of
Wisconsin College of Agriculture, Madi-
son 6)

5-8. American Documentation Inst.,
annual, Philadelphia, Pa. (B. F. Cheyd-
leur, Philco Corp., Willow Grove, Pa.
19090)

5-8. Research Methods and Instrumen-
tation, 14th symp., Bethesda, Md. (J. B.
Davis, Natl. Insts. of Health, Bethesda,
Md. 20014)

5-9. Aeronautics and Space Engineer-
ing, Soc. of Automotive Engineers, Los

7th natl.
Inst. di
Riu-

Angeles, Calif. (E. V. Albert, 399 N.
Sepulveda Blvd.,, El Segundo, Calif.
90245)

5-9. American Public Health Assoc.,
New York, N.Y. (B. F. Mattison, 1790
Broadway, New York, N.Y.)

5-10. German Physical Soc., Diissel-
dorf. (GPS, Ginsheidestr. 15a, Stuttgart,
Germany)

6-8. Analytical Chemistry in Nuclear
Technology, 8th conf., Gatlinburg, Tenn.
(C. D. Susano, Oak Ridge Natl. Labora-
tory, P.O. Box X, Oak Ridge, Tenn.)

6-8. Cornea, world congr., Washing-
ton, D.C. (J. H. King, 1746 K St., NW,
Washington, D.C.)

6-9. Optical Soc. of America, annual,
New York, N.Y. (M. E. Warga, OSA, 1155
16th St.,, NW, Washington, D.C. 20006)

6-9. Space Electronics, symp., Las
Vegas, Nev. (C. H. Doersam, Jr.,, Box
177, Port Washington, N.Y.)

6-10. Clinical and Experimental Hyp-
nosis, 16th annual, Pittsburgh, Pa. (Soc.
for Clinical and Experimental Hypnosis,
353 W. 57 St, New York, N.Y. 10019)

FALCON PLASTIC
= PIPET

i || RIGID.STERILE
| || DISPOSABLE
|
§

send
for
samples

STERILE « DISPOSABLE

PIPET

e e

— - non-wettable...

' minimizes meniscus,
reduces drainage
“hold-back” errors

- chemically clean

- hiologically clean
- crystal clear

- cotton plugged

- sharp graduations
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B L &

E

s
-
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3 graduation markings

1mlx0.1
1mix0.01

1.1 ml(0.5,'1,0,71.1
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8 o £

—
A
.

convenient use
packages

100 (individually
wrapped) in dispensing
box, or 25 in ‘“‘poly"
bag and other package
forms. Available
through your local dis-
tributor.

["]FMC{]H PLASTICS
DIVISION OF

B-D LABORATORIES, INC., RUTHERFORD, NEW JERSEY
B.D AND FALCON ARE TRADEMARKS 12184

STERILE = DISPOSABLE
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preferred media
for isolation and differentiation
of
ENTERIC PATHOGENS
SALMONELLA—SHIGELLA
Isolation
Bacto-S S Agar Bacto-Brilliant Green Agar
Bacto-MacConkey Agar Bacto-Selenite Broth
Bacto-Bismuth Sulfite Agar Baﬁto-Tetrathionate Broth
ase
Differentiation
Bacto-Triple Sugar Iron Bacto-Purple Agar Base
gar Bacto-Urea Broth
Bacto-S I M Medium Bacto-Urea Agar Base
Bacto-Purple Broth Base
. - ENTEROCOCCI
" rr  In stress analysis and other industrial and Bacto-Azide Dextrose Bacto-Phenylethanol Agar
11 x l? laboratory applications, the new 117 x 177 Broth Bacto-Enterococci
HR-101 (or 814" x 11" HR-100) X-Y Recorder Bacto-Azide Blood Agar Presumptive Broth
offers the conveniences of automatic plotting of B Bacto-E N
data for under $1,000. These instruments have ase . acto-Enterococci
x-v I‘aﬂnr Br the features and specifications of recorders Bacto-S F Medium . Confirmatory Broth
twice their price: Bacto-Enterococci Confirmatory Agar
m 100K input impedance
[:nsls |ess W 0.5% accuracy : ENDAMOEBA HISTOLYTICA
- Efe"st’ri’cefe'e”qe supplies Bacto-Endamoeba Medium with Bacto-Horse Serum and
Han i Bacto-Rice Powder
"'Ia" W Snap-on pen assembly
W 712 inches/sec. pen speed THE DIFCO MANUAL, NINTH EDITION,
m 10 mv/in./sec. sensitivity: . . . g . .
HR-100-10 (8" x %1,;')&79955@%0 including descriptions of these media and their use,
-101-10 (117 x 17 : . .
$I ,nﬂ“. m 1 mv/in. sensitivity: is available on request.
ittt o g0
101, "y 170 :
houston instrument corporation DIFCO LABORATORIES
0 4950 Terminal Avenue | Bellaire, Texas 77401 [ MOhawk 7-7403 DETROIT 1 MICHIGAN USA
Cable: HOINCO | TWX 713-571-2063

catalog

i send to: :
. « . . OMET

: is offered to you without obligation. !SoMET coreorarion l

: 433 Commercial Aven

I the very latest information about nineteen Palisades Parlk, Nv.f e I
optical and electro-optic materials. Ful-

I filled technical data including Refractive ]

| Index and Transmission Curve;, charts NAME: |
and diagrams. Designed for quick, easy

I reference. . ]

: - COMPANY: :

1SC "

i

I ADDRESS: ]

L—_———————-—————————————m———————--————l
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RADIOACTIVE
GAS MIXTURES

Beta and Gamma emitting isotopes of
radioactive gases custom blended to
your specifications.

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.

Forest Park, Ga., Joliet, 11l La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more—from Matheson

Specify SPECTROQUALITY
TETRA- |
CHLORO-
ETHYLENE

U.V. Cut-off 290 mu

Evap. Residue .00029% max.

Moisture 02% max.

Fluorescence .3 ppb as quinine
base max.

Water Solubility .019% @ 25° C; miscible
with methanol, ethanol, benzene and many
hydrocarbons and halogenated hydrocar-
bons; an excellent solvent for oils and
waxes; transparency exceptionally good in
the NIR, with several broad “windows” in
the I.R.; dipole moment 0.0p.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. Y.

S
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7. California Acad. of Sciences, San
Francisco. (G. E. Lindsay, California
Academy of Sciences, Golden Gate Park,
San Francisco)

7-9. Structure and Functions of Epi-
dermal Barriers, intern. symp., Brno,
Czechoslovakia. (Zd. Vla$in, Dermatolog-
ical Clinic, 53, Pekarska, Brno)

7-9. Electronic Information Handling,
natl. conf., Pittsburgh, Pa. (A. Kent, Univ.
of Pittsburgh, Pittsburgh)

7-9. Institute of Management Sciences
(TIMS)/Operations Research Soc. of
America (ORSA), joint natl. meeting,
Minneapolis, Minn. (G. B. Davis, School
of Business Administration, Univ. of Min-
nesota, Minneapolis)

8-10. Agricultural Meteorology, 6th
conf., Lincoln, Nebr. (American Meteor-
ological Soc., 45 Beacon St., Boston 8,
Mass.)

9-10. Undergraduate Courses and Cur-
ricula, midwestern regional conf., Univ.
of Kansas, Lawrence. (R. E. McNair,
Assoc. of Midwest College Biology Teach-
ers, Univ. of Kansas, Lawrence)

10. Paleontological Research Imst., an-
nual, Ithaca, N.Y. (R. S. Harris, 109 Dear-
born Pl, Ithaca 14850)

11-14. American Oil Chemists Soc.,
Chicago, Ill. (C. H. Hauber, AOCS, 35 E.
Wacker Dr., Chicago 60601)

11-14. International Scientific Radio
Union/Inst. of Electrical and Electronics
Engineers, joint meeting, Univ. of Illinois,
Urbana. (E. C. Jordan, Dept. of Electrical
Engineering, Univ. of Illinois, Urbana)

11-15. Diseases of the Chest, 8th in-
tern. congr., Mexico City, D.F. (M. Korn-
feld, American College of Chest Physi-
cians, 112 E. Chestnut St., Chicago 11,
Il.)

11-15. Electrochemical Soc., Washing-
ton, D.C. (ES, 30 E. 42 St., New York,
N.Y. 10017)

11-16. Allergology, 5th intern. congr.,
Madrid, Spain. (F. Lahoz, Clinica de la
Concepciéon, Avda. Reyes Catdlicos 2,
Madrid 3)

11-16. American Assoc. of Medical
Record Librarians, annual, Miami Beach,
Fla. (M. J. Waterstraat, RRL, 840 North
Lake Shore Dr., Chicago, Ill. 60611)

11-16. Pan American Assoc. of Oph-
thalmology, 7th, Montreal, Canada. (J.
W. McKinney, PAAO, 921 Exchange
Bldg., Memphis, Tenn.)

11-16. American Soc. of Plastic and
Reconstructive Surgery, annual, San Fran-
cisco, Calif. (P. P. Pickering, 2850 Sixth
Ave., Suite B, San Diego, Calif.)

12—-14. Aviation Pathology, 5th scien-
tific session, Washington, D.C. (Secretary,
Joint Committee on Aviation Pathology,
Armed Forces Inst. of Pathology, Wash-
ington, D.C. 20305)

12-14. Entry Technology, American
Inst. of Aeronautics and Astronautics
conf., Williamsburg, and NASA-Langley
Research Center, Va. (S. P. Johnston,
AIAA, 1290 Sixth Ave., New York, N.Y.)

12-14. Protection Against Radiations
in Space, 2nd symp., Gatlinburg, Tenn.
(F. C. Maienschein, Oak Ridge Natl. Labo-
ratory, P.O. Box X, Oak Ridge, Tenn.)

12—15. Imstrument Soc. of America,
19th Instrument-Automation conf., New
York, N.Y. (ISA, 530 William Penn Pl.,
Pittsburgh, Pa. 15219)

VICKERS

Phase Contrast

MICROSCOPES

Superb phase contrast performance
. with Vickers microscopes
(conventional or inverted) . . .
built-in annuli centering system and
Magnification Changer available . . .
choice of a variety of phase
systems . . . normal or long (up to
18mm W.D. with high-dry lens)
working distance . . .
TRILUX system for rapid interchange
between bright field, dark field and
phase contrast . . . low power
phase of tissue cultures in test tubes.

COOKE,

4; IROUGHTON
& SIMMS, Inc.

91 WAITE STREET, MALDEN 48, MASSACHUSETTS
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13-15. Air Force Science and Engineer-
ing, 11th symp., Brooks Air Force Base,
Tex. (G. E. Schafer, Headquarters Aero-
space Medical Div., Brooks AFB)

13--16. Calorimetry, 19th conf., Wash-
ington, D.C. (W. N. Hubbard, Argonne
Natl. Laboratory, 9700 S. Cass Ave.,
Argonne, I11.)

13-16. Lubrication, 1st intern. conf.,
American Soc. of Mechanical Engineers/
American Soc. of Lubrication Engineers,
Washington, D.C. (W. J. Anderson, MS
6-1, NASA-Lewis Research Center,
21000 Brookpark Rd., Cleveland, Ohio)

13-17. Electron Microscopy Soc. of
America, 22nd annual, Detroit, Mich. (A.
R. Taylor, Virus Div., Parke, Davis &
Co., Detroit 32)

14-15. American Soc. of Tool and
Manufacturing Engineers, Minneapolis,
Minn. (R. E. Gariss, 6523 El Pulcro St.,
Long Beach, Calif.)

14-16. Gaseous Electronics, 7th conf.,
Atlantic City, N.J. (S. Schneider, U.S.
Army Electronics R&D Laboratories, Fort
Monmouth, N.J. 07703)

14-16. Parenteral Drug Assoc., annual
conv., New York, N.Y. (PDA, Broad and
Chestnut Sts., Philadelphia 7, Pa.)

14-16. Remote Sensing of Environment,
3rd symp., Ann Arbor, Mich. (D. C.
Parker, Univ. of Michigan, Box 618, Ann
Arbor 48107)

14-16. Sonics and Ultrasonics, symp.,
Santa Monica, Calif. (A. H. Meitzler, Bell
Telephone Labs., Inc., Murray Hill, N.J.)

15-16. Bioenergetics, symp., Univ. of
Western Ontario, London, Ontario, Can-
ada. (K. P. Strickland, Dept. of Bio-
chemistry, Faculty of Medicine, Univ. of
Western Ontario, London)

15-16. Systems Science, first annual
conf., Inst. of Electrical and FElectronics
Engineers, Univ. of Pennsylvania, Phila-
delphia. (H. G. Sparks, Moore School of
Engineering, Univ. of Pennsylvania, Phila-
delphia)

15-17. Correlation of Particles Emitted
in Nuclear Reactions, intern. conf., Gat-
linburg, Tenn. (A. Zucker, Oak Ridge
Natl. Laboratory, P.O. Box X, Oak
Ridge, Tenn. 37830)

15-17. Central Neuropsychiatric Assoc.,
Denver, Colo. (W. P. Shelton, 8215 West-
chester Dr., Dallas 25, Tex.)

15-22. Association of American Medi-
cal Colleges, 75th annual, Denver, Colo.
(P. J. Sanazaro, Div. of Education, Assoc.
of American Medical Colleges, 2530
Ridge Ave., Evanston, Ill. 60201)

16-17. Western Industrial Medical
Assoc., Los Angeles, Calif. (C. Einert,
2151 Berkeley Way, Berkeley 4, Calif.)

16-17. Systemics, 11th annual symp.,
St. Louis, Mo. (H. C. Cutler, Missouri
Botanical Garden, St. Louis)

16-20. American Medical Women’s
Assoc., New York, N.Y. (M. A. Sears,
Anderson Hospital, Houston 25, Tex.)

16-24. American Soc. of Clinical Path-
ologists, annual, Bal Harbor, Fla. (ASCP,
445 N. Lake Shore Dr., Chicago, 1Ill.)

17-18. Society for Psychophysiological
Research, 4th annual, Washington, D.C.
(L. A. Gustafson, SPR, 74 Fenwood Rd.,
Boston, Mass. 02115)

17-20. College of American Patholo-
gists, Bal Harbor, Fla. (E. E. Simard,
Box 136, Salinas, Calif.)
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YOU CAN SEE HOW PURE IT IS WHEN IT’'S
A FISHER "SPECTRANALYZED” SOLVENT

That's because we record an ultraviolet or infrared absorption curve (or
both) for every fresh lot of these ultra-pure compounds. You get a copy of
the curve—Ilike the one above for Lot 741618 of our A-19 “‘Spectranalyzed’’
Acetone—with every bottle you buy. You can see at a glance exactly where
the transmittance is high enough to give you a “‘window’’ through which to
make your determinations. There are now 18 high-purity “Spectranalyzed’’
solvents, transparent to ultraviolet or near-infrared or both. You’ll find the
list, with our purity standards spelled out for each compound, in Fisher
Bulletin TD-132. For your free copy, write to Fisher Scientific Company,
139 Fisher Building, Pittsburgh, Pa. 152109. J.387

{Ff FISHER SCIENTIFIC

World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Complete stocks in these locations: Atlanta « Boston « Chicago « Fort Worth « Houston « New York
Philadelphia « Pittsburgh « St Louis « Union, N.J. « Washington « Edmonton « Montreal - Toronto
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PPM

HYDROCARBON
MIXTURES

For calibration of flame ionization
and thermal conductivity type gas
chromatographs. Mixtures can be
blended with one or more hydro-
carbons in a background gas. Custom
mixtures to your specifications.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants, Write for catalog.

MATHESON

East Rutherford, N. J.

Forest Park, Ga., Joliet, 1l La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more —from Matheson

Specify

S[EC-

tro- .
quality

1, 1, 2-TRICHLOROTRI -
FLUOROETHANE,

U.V. Cut-off 231 myu
Evap. Residue
Moisture
Fluorescence

.0000% max.
.019% max.

.3 ppb as quinine
base max.

A nonflammable, virtually nontoxic solvent,
stable to heat, resistant to hydrolysis and-
air oxidation. Essentially inert to such
chemicals as nitric acid, liquid oxygen,
acetylene, hydrocarbons, chlorine, plastics
and" elastomers. Solvent power intermedi-
ate between alphatic hydrocarbons and
chlorinated hydrocarbons. Particularly use-
ful in determining residual hydrocarbons
by infrared spectroscopy. Write for Wall
Chart showing 40 Spectroquality Solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. J.
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17-25. International Aeronautic Feder-
ation, general conf., Tel Aviv, Israel. (M.
J. Randleman, Natl. Aeronautic Assoc.,
1025 Connecticut Ave., NW, Washington,
D.C. 20036)

18-21. Association of Military Surgeons
of the U.S., Washington, D.C. (Brig. Gen.
F. E. Wilson, Suite 132, 1500 Massachu-
setts Ave., NW, Washington, D.C. 20005)

18-22. Metallurgical Soc., fall meeting,
Philadelphia, Pa. (D. A. Parks, Inst. of
Metals Div., Metallurgical Soc. of AIME,
345 E. 47 St.,, New York, N.Y. 10017)

18-23. American Acad. of Ophthal-
mology and Otolaryngology, Chicago, Ill.
(W. L. Benedict 15 Second St., SW,
Rochester, Minn. 55901)

18-24. Dental Education, 2nd Latin
American seminar, Mexico City. (D. Res-
trepo, Pan American Sanitary Bureau,
1501 New Hampshire Ave., NW, Wash-
ington, D.C. 20036)

19-20. Unconventional Inertial Sensors,
symp. (secret), Farmingdale, N.Y. (R. E.
MclIntyre, RMG-8, Bureau of Naval
Weapons, Washington 25, D.C.)

19-21. Mechanisms, conf., American
Soc. of Mechanical Engineers, Lafayette,
Ind. (T. P. Goodman, Technological Inst.,
Northwestern Univ., Evanston, Ill.)

19-21. Academy of Psychosomatic
Medicine, New York, N.Y. (R. N. Ruther-
ford, 200 Broadway, Seattle, Wash.)

19-21. Technical Assoc. of the Pulp
and Paper Industry, plastics-paper conf.,
Washington, D.C. (TAPPI, 360 Lexing-
ton Ave., New York 10017)

19-22. Association of Official Agricul-
tural Chemists, 78th annual, Washington,
D.C. (L. G. Ensminger, AOAC, Box 540,
Benjamin Franklin Station, Washington,
D.C. 20044)

19-23. American Soc. of Civil Engi-
neers, New York, N.Y. (W. H. Wisely,
ASCE, 345 E. 47 St.,, New York, N.Y.
10017)

19-23. American Soc. for Metals, Phila-
delphia, Pa. (A. R. Putnam, ASM, Metals
Park, Ohio)

19-23. Radiochemical Methods of Anal-
ysis, symp., Salzburg, Austria. (Intern.
Atomic Energy Agency, 11 Karntnerring,
Vienna 1, Austria)

20-30. Nov. UNESCO, 13th session,
general conf., Paris, France. (UNESCO,
Place de Fontenoy, Paris 7¢)

2]-22. American Heart Assoc., Council
on Arteriosclerosis, annual, Atlantic City,
N.J. (D. M. Smith. AHA, 44 E. 23 St.,
New York, N.Y. 10010)

21-22. Industrial Hygiene Foundation,
annual, Pittsburgh, Pa. (R. T. P. deTre-
ville, 1HF, 4400 Fifth Ave., Pittsburgh
15213)

21-23. Aerospace and Navigational
Electronics, 11th East Coast conf., Balti-
more, Md. (M. Hastings, Mail No. 1281
A, Baltimore Space and Defense Center,

Westinghousc Electric Corp., P.O. Box
1693, Baltimore 21203)
21-23. Pain. iniern. symp., Detroit,

Mich. (R. S. Knighton, 2799 W. Grand
Blvd., Detroit)

21-23. Spectroscopy, Instrumentation
and Chemistry, 3rd Pacific meeting, San
Francisco, Calif. (J. G. Conway, Law-
rence Radiation Laboratory, Univ. of
California, Berkeley 4)

2]-24. Acoustical Soc. of America,

3 analytically designed models — unique “'see-
through” facility enables visual inspection
during run—strips or full sheet capacity from
22Y2” to 48” long permit separation of a
wide variety of compounds, fingerprinting of
peptides, amino acid mapping, preparative
separations

FLAT PLATES

Y

Compact system with unique baffle plate for
direct tap water coo|in%/—2 standard models
accept strips or full 1814” x 22%;" sheets—
removable buffer vessels for ease in changing
buffer solutions—ideal for separation of nu-
cleotides, conjugated steroids, organic and
inorganic acids

POWER SUPPLIES

4 outstandingly engineered high voltage units
cover range from 1000 to 10,000 volts—all
solid state circuitry—instant start—-current
overload relays and complete internal interlock
system for maximum protection— available
with preset timer for runs to 5 hours

ACCESSORIES

Mode! SP-4 Servoscanner for 4 7 radiopaper-
gram scanning M Electrophoresis coolants and
Whatman paper rolls B Specially designed

compact water coolers for controlled water
circulation

Please request our catalog SE-150
for complete details on all Savant
High Voltage Electrophoresis Systems

6Savant Instruments, Inc.

221 PARK AVENUE | HICKSVILLE, L, I.. NEW YORK [ (518) WElis 5-8774
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68th, Austin, Tex. (W. Waterfall, ASA, w 5 1 an h al a nces
335 E. 45 St.,, New York, N.Y. 10017) EEnm -

21-25. Cybernetics, 4th intern.  congr.,

Namur, Belgium. (Intern. Assoc. for Cy- ™ - -
bernetics, 13 rue Basse-Marcelle, Namur) all WIth Alnswn rth “allt

22-23, New Mexico Acad. of Science,

Albuquerque. (K. S. Bergstresser, 739 42
St., Los Alamos, N.M.) sg= -

23-24. Kentucky Acad. of Science, a cnm e I Ive rlces
Morehead. (G. Levey, College Box 2325,

Berea, Ky.) :

23-24. American Physical Soc., Chi-
cago, Ill. (R. G. Sachs, Argonne National
Laboratory, Argonne, Ill. 60440)

23-25. Association of Clinical Scientists,
Washington, D.C. (R. P. MacFate, 300 N,
State St., No. 5422, Chicago, Ill. 60610)

23-25. Experimental Gerontology,
symp., Basel, Switzerland. (Prof. Verzar,
Inst. de Gerontologie Experimentale, Non-
nenweg 7, Basel, Switzerland)

24-29. American Acad. of Pediatrics,
annual, New York, N.Y. (AAP, 1801
Hinman Ave., Evanston, IIl.)

25-31. American Soc. for Horticultural
Science, Caribbean Region, 12th annual,
Maracay, Venezuela. (E. H. Casseres,
Londres 40, México 6, D.F.)

26-27. American Inst. of Aeronautics
and Astronautics/Canadian Aeronautics
and Space Inst.,, joint meeting, Ottawa,
Ont., Canada. (P. J. Burr, AIAA, 1290
Sixth Ave., New York, N.Y. 10019)

26-27. Combustion Inst., western states ; : -priced
section, fall meeting, Univ. of Utah, Salt - : New’ Iow pr

Lake City. (Secretary, CI, 16902 Bolli ol illi-
Dr., Pacific Palisades, Calit. 90272) - . - M_'"' G"ad. Type 23
: with vernier readout.

| - MILLI-GRAD

Gty

26-28. Antimicrobial Agents and Chem-
otherapy, 4th conf., American Soc. for
Microbiology, New York, N.Y. (ASM, 115
Huron View Blvd., Ann Arbor, Mich.)

26-28. Chemical Inst. of Canada, 14th
Chemical Engineering meeting, Hamilton,
Ont. (CIC, 48 Rideau St., Ottawa 2)

26-28. Society of Rheology, 35th an-

nual, Piusbureh, Pa. (H Markovitz, Mel | Your choice of capacity, sensitivity, size, price

26-14. Pan American Standards Com-
mittee, textiles seminar, Lima, Peru. TYPE SC TYPE 12 TYPE 10 TYPE 21 TYPE 23

(American Standards Assoc., 810 18th St., Capacity 200 gr. 80 gr. 160 gr. 160 gr. 160 gr,
N vgﬁhiﬁgéon’ll)}c ')f Nuclear Studi Tare - 40gr. sogr. ~ _
. 1dge Inst. O uciear 1es,
Oak Ridge, Tenn. (W. G. Pollard, Box Tofal Load - 120 gr. 220gr. - -
117, Oak Ridge) Sensitivity 0.1mg. 0.01 mg. 0.1 mg. 0.1 mg, 1mg.
_27-29. Joint Computer Conf., San Fran- Readability by 0.05mg.  0.005mg. 0.05 mg. 0.05 mg. 0.5 mg.
cisco, Calif, (R. I. Tanaka, c/o Lockheed estimation
Pty i Shase Co. 3251 Hanover S, | peproducibifity ~ :£003mg.  +001mg. +003mg. =+005mg.  =0.3mg.
" 28-30. ’Society of Experimental Stress Dimensions 104 "wx 8%4"w x 84 "w x 8%4"wx 84" "wx
. : 19%”h 15%”h 15%”h 15%”h 15%”h
Analysis, annual, Cleveland, Ohio. (B. E. x 18%"d x 167d x 16”d x16”d x 16"d

Rossi, 21 Bridge Square, Westport, Conn. )
28-30. Inmertial Guidance Test, 2nd PRICE $895.00 $875.00 $670.00 $550.00 $530.00
symp., Holloman Air Force Base, N.M.

(F. P. Ray, Holloman AFB). £ ; . wei : .
38-30. Nuelear Selence, 1lth symp., Modifications: weigh below attachments available on all 1 pans, add B to Type No.;

X . Explosion proof available on all 1 pans, add A to Type No.; at extra cost. Type SCD diamond
Philadelphia, . .S. O - e " :
sp;czdelfesl:arci? ) 4(:,{ Sand mf:de;inﬁ‘:;ge balance; Type SCH with high weighing chamber; Type SC 300 extended capacity,

Ave., SW, Washington, D.C.)

28-30. Rock Mechanics, 6th symp.,
Rolla, Mo. (C. Christianson, Dept. of
Mining Engineering, School of Mines and
Metallurgy, Univ of Missouri, Rolla) " WRITE FOR CATALOG

28-30. Southeastern Library Assoc., 21st
biennial conf., Norfolk, Va. (E. F. Jesse,
c¢/o Armed Forces Staff College Library,

WM. AINSWORTH & SONS, INC.
Norfolk)

29-31. American Soc. for Aesthetics, A BALANCE FOREVERYNEED 2151 LAWRENCE STREET < DENVER, COLORADO 80205
Chicago, Ill. (J. R. Johnson, Cleveland . Telephone Area Code 303 255-1723
Museum of Art, Cleveland 6, Ohio) — :
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STERILIZING
MIXTURES

Five standard mixtures are available
for systems utilizing ethylene oxide
sterilization.

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESODON

East Rutherford, N. J.
Forest Park, Ga., Joliet, 11l., La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more—from Matheson

Specify SPECTROQUALITY

BUTYL
ETHER

UV. Cut-off 210 m

Evap. residue .0005% max.
Moisture 05% max.
Fluorescence .5 ppb as quinine
base max.
Butyl ether is an llent extractant b of

its stability, high boiling point and ease of recovery
from aqueous solutions. It is widely used as an
extractant for hormones and thioglycolic acid, an
intermediate used in hairwaving ﬁreparanons.
Water solubility is 0.03% by weight at 20° C.
Miscible with most organic solvents.
Solvent for many resins, alkaloids, oils, esters and
organic acids. Used with butyl phosphoric acids
as a solvent system to separate zirconium from
niobium; and niobium from tantalum, and yttriu
group elements from lanthanum group elements.!.?
Used as a solvent in the spectrophotometric de-
termination of blood salicylates® and barbituates!.s
in the U.V. region.

1. Anal. Chem., 25, 1602-4 (1953)
2. U.S. Patent 2,753,240 (1956)
3. Anal. Chem., 32, 1522, (1960)
4. tbid. 33, 1375, gl%l)

5. Ibid. 33, 1902, (1961)

Comparative tests prove MC&B Spectroquality
Solvents are the highest quality most com'rlole
line of ts for spectrophotometry and fluor-
ometry. Write for wall chart showing UV, IR, and
NIR transmittance of 40 Spectroquality solvents.

Division of The Math Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. Y.

]
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29-31. Electron Devices, Inst. of Elec-
trical and Electronics Engineers, Wash-
ington, D.C. (M. Mass, Hewlett-Packard
Co., 1501 Page Mill Rd.,, Palo Alto,
Calif.)

29-31. Gerontological Soc., 7th annual,
Minneapolis, Minn. (GS, 660 South Eu-
clid, St. Louis, Mo. 63110)

29-31. Indiana Acad. of Science. Indi-
anapolis. (C. F. Dineen, Biology Dept., St.
Mary’s College, Notre Dame, Ind.)

29-31. Society of Photographic Scientists
and Engineers, annual symp., Washington,
D.C. (W. S. Dempsey, FMA, Inc., 4925
Fairmont Ave., Washington, D.C.)

29-31. Society for the Scientific Study
of Religion, Washington, D.C. (S. Z.
Klausner, SSSR, 1424 16th St., NW,
Washington, D.C.)

30-1. Meteoritical Soc., 27th meeting,
Arizona State Univ.,, Tempe. (C. B.
Moore, Dept. of Geochemistry, Arizona
State Univ., Tempe)

November

1-7. Plant Scientists of Latin America,
6th meeting, Lima, Peru. (M. Paulette,
Universidad Agraria, Apartado 456, Lima)

2—4. Society of Engineering Science,
2nd technical meeting, Michigan State
Univ.,, East Lansing. (A. C. Eringen,
School of Aeronautical and Engineering
Sciences, Purdue Univ.,, West Lafayette,
Ind. 47907)

2-6. United Nations, Drug Supervisory
Body, 62nd session, Geneva, Switzerland.
(UN, Palais des Nations, Geneva)

2-9. Natural Gas in Production of
Petrochemicals, seminar, Teheran. (U.N.
Economic Commission for Asia and the
Far East, Sala Santitham, Rajadamnern
Av., Bangkok, Thailand)

3-5. Liquification in Mine Chambers,
conf., Ostrava, Czechoslovakia. (Mrs. E.
Vergeinerova, Czechoslovak Scientific and
Technical Soc., Siroka 5, Prague 1)

4—6. Diffraction, 22nd Pittsburgh conf.,
Pittsburgh, Pa. (W. M. Biagas, Pittsburgh
Diffraction Conf., Crucible Steel Co.,
P.O. Box 7257, Pittsburgh 15213)

4-6. Design of Experiments, 10th conf.,
(by invitation only), Washington, D.C. (F.
G. Dressel, Army Research Office-Durham,
Box CM, Duke Station, Durham, N.C.)

4-6. Northeast Electronics Research
and Engineering meeting (NEREM), Bos-
ton, Mass. (J. E. Storer, Boston Section,
Inst. of Electrical and Electronics Engi-
neers, 313 Washington St.,, Newton 58,
Mass.)

4—6. Manned Space Flight, 3rd, Ameri-
can Inst. of Aeronautics and Astronautics,
NASA Manned Spacecraft Center, Hous-
ton, Tex. (AIAA, 141 E. 44 St., New
York 17)

4-7. French Soc. of Orthopedics and
Traumatology, 39th congr., Paris. (Secre-
tariat, Pavillon Ollier, Hopital Cochin,
27, rue du Faubourg Saint-Jacques, Paris
14°)

5-6. US. Army Materiel Command,
Inst. of Environmental Sciences, joint
meeting, Aberdeen Proving Ground, Md.
(A. Armstrong, 104 Bliss Lane, Glen
Burnie, Md.)

5-7. Nutrition Hygiene Conf., Brno,
Czechoslovakia. (K. Halacka, Hygiene

NEVER
BEFORE
S0
SM?‘OT H
BORE

Nalgene® unbreakable
polypropylene connectors
are entirely flash-free

You'll never find a baffle to cause
clogging or plugging. There are no
pockets to obstruct flow or harbor
articles. Just a smooth, uniform
ore—precision molded under ex-
acting quality control.

Here are connectors designed
for consistent, trouble-free per-
formance. Molded of F.D.A. ap-
proved polypropylene, they are
rugged and can be autoclaved re-
peatedly. Nothing sticks to them
. . . they're easily cleaned. They
can be kept pyrogen-free for work
with injectables or blood. The non-
adherent inner walls make them
outstanding in handling blood—
cells are not distorted or damaged.
Nalgene connectors are non-cor-
roding . . . never any chance of
metallic contamination.

These versatile connectors are
ideal for numerous lab applica-
tions using plastic or rubber tub-
ing. Available in T-type or Y-type
with O.D. of 14", ¥,", }4", %", 28"
and 4". Low cost, too . . . prices
start at 38¢, less quantity dis-
counts. See your lab supply dealer
or write for catalog to Dept.
21091, The Nalge Co., Inc., 75
Panorama Creek Drive, Rochester,
New York 14602.

&EDNALGENE

LABWARE

Leader in quality plastic labware since 1949
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IDENTICHARTS

print this valuable data on strip charts:

SERIAL NUMBERS

CODE NUMBERS OR LETTERS
DATE AND TIME

NUMERICAL COUNT

From a REMOTE POINT
accurately, automatically

l
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With ROYSON IDENTICHARTS, you eliminate chart
watching and marking—and the factor of human
error. IDENTICHART—marked charts are easier to
interpret, and data from different recorders can be

correlated.

IDENTICHARTS come in easy-to-install kit form for
any AC or DC voltage from 24 to 115. They do not
interfere with the recording procedure.

Write, wire or phone for full details.

R N ENGINEERING COMPANY
HATBORO, PA. Phone: (215) OShorne 5-2800

Write for bulletin P.
INTERNATIONAL
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o
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®
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REFRIGERATED WORKHORSE

+1°C. precision. Even at maximum speed holds material temperature
at 0°C. Multi-speed attachment for larger volumes. Handles 7 ml. to
4 liters. 30 heads. Hundreds of accessories, including continuous flow.

EQUIPMENT CO.

300 SECOND AVENUE  NEEDHAM HEIGHTS, MASS. 02194

Sherer
controlled
environment
rooms

solve

storage,
experimentation
needs

o Temperature Range Available
between —30°C. and 50°C.

e Equipped with =1,2°C. Thermo-
stat and Hi-Lo Limit Control with
Visible and Audible Alarm

e Temperature and Wet Buib Re-
corders and Programmers Available

o Sectionaily Constructed for
Assembly in Desired Sizes—
Expandable at Later Date

® High-quality, Permanent,
Baked-on Finish

® 78” High Door Opening—

No Stooping

® Magnetic Type Door Gasket for
Continuous Contact Seal

SHERER also manufactures a coms
plete range of Plant Growth Chambers,
from walk-in size to small mobile units.

I SHERER

constant temperature
room uses: :

storage e preservation of vaccines and
extracts » B.O.D. tests e aging e incu-
bation of bacteriological cultures e
complement fixation tests e heat treat-
ment of seeds and plants e specific
gravity determinations e fermentation
of antibiotics e Enzymetic digestion
processes e chromotography e con-
ductivity tests e industrial processing

"1 This four-page bro-
chure details more
complete specifica-
| tions and size ranges
available in the Sherer
Controlled Environ-
ment Walk-In Rooms.
Request Bulletin 587.

SHERER GILLETT COMPANY
Marshall 3, Michigan 49068
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Specify SPECTROQUALITY
TETRA-
HYDRO-
FURAN

U.V. Cut-off 220 mu

Evap. Residue .0003%% max.

Moisture .05%3 max.

Fluorescence .5 ppb as quinine
base max.

Miscible in water, alcohols, ethylene glycol,
esters, ether, ketones, alphatic, aromatic
and chlorinated hydrocarbons; a powerful
solvent for vinyl chloride resins, polymers,
and a wide variety of organic and organo-
inorganic materials; a useful solvent in
t;i%ological techniques; dipole moment
./Vp.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. Y.

:/’:
7~ ~

oN M/y
@\”\\ 'o,,%
<  NEW

CARRIER GAS

5% Methane
95% Argon

*

For use as a carrier and purge gas for
electron capture type gas chromato-
graphs employing a pulsed DC
detector.

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants, Write for catalog.

MATHESON

East Rutherford, N, J.
Forest Park, Ga., Joliet, 11l., La Porte, Texas, Newark, Calif.

Matheson of Canada, Whitby, Ont,
*or more—from Matheson
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X

Section, Czechoslovak Medical
Sokolska 31, Prague 2)

6-7. Biochemistry, 7th annual West
Central States conf., State Univ. of Iowa,
Iowa City. (G. F. Lata, Dept. of Bio-
chemistry, State Univ. of Iowa, Iowa City)

7. International Acad. of Oral Path-
ology, 2nd conf.,, San Francisco, Calif.
(J. L. Bernier, Dental School, George-
town Univ., Washington, D.C. 20007)

7-14. International Dental Federation,
52nd meeting, San Francisco, Calif. (G.
H. Leatherman, 35 Devonshire Pl., Lon-
don, W.1)

8-14. Switching Circuit Theory and
Logical Design, 5th annual symp., Prince-
ton Univ., Princeton, N.J. (T. H. Crowley,
Bell Telephone Laboratories, Murray Hill,
N.J)

9_11. Flexural Mechanics of Reinforced
Concrete, intern. symp., Miami, Fla. (H.
A. Sawyer, Dept. of Civil Engineering,
Univ. of Florida, Gainesville)

10-11. Quality Control, seminar, Cleve-
land, Ohio. (R. C. Schultz, American Soc.
of Tool and Manufacturing Engineers,
10700 Puritan Ave., Detroit 38, Mich.)

11-12. Use of Plastics in Machine Con-
struction, conf., Hungary. (Hungarian Soc.
of Mechanical Engineers, Szabadsag ter
17, Budapest 5)

11-13. Eastern Analytical symp., New
York, N.Y. (M. Margoshes, Room 3,
Chemistry Bldg., Natl. Bureau of Stan-
dards, Washington, D.C. 20234)

11-13. American Soc. for Cell Biology,
Cleveland, Ohio. (D. E. Green, Inst. for
Enzyme Research, 1710 University Ave.,
Madison 6, Wis.)

11-13. American Concrete Inst., fall
meeting, Miami, Fla. (W. T. Eefting,
3332 Pan American Dr., Miami, Fla.)

11-14. Models for the Perception of
Speech and Visual Forms, symp., Boston,
Mass. (Symp. Committee, Data Sciences
Laboratory, Air Force Cambridge Re-
search Laboratory, Bedford, Mass. 01731)

12-13. American Soc. of Cytology, 12th
annual, Pittsburgh, Pa. . R. Lang,
1012 Walnut St., Philadelphia, Pa. 19107)

12—-13. Nerve as a Tissue, conf., Lan-
kenau Hospital, Philadelphia, Pa. (K. Ro-
dahl, Lankenau Hospital, Philadelphia 51)

13-15. Association of Clinical Scientists,
26th meeting, Washington, D.C. (R. P.
MacFate, 300 N. State St., No. 5322,
Chicago, Ill. 60610)

15-19. American Soc. of Agronomy,
Crop Science Soc. of America, Soil Sci-
ence Soc. of America, annual, Kansas
City, Mo. (L. A. Richards, American Soc.
of Agronomy, 677 S. Segoe Rd., Madison
11, Wis.)

16-18. Bioastronautics and the Explora-
tion of Space, 3rd intern. symp., San An-
tonio, Tex. (R. Mitchell, U.S. Air Force
Aerospace Medical Div., Brooks Air Force
Base, Tex.)

16-18. Grain Boundaries and Surfaces
in Ceramics, conf., Raleigh, N.C. (D. B.
Stansel, Box 5125, Raleigh)

16-18. Engineering in Medicine and
Biology, 17th annual conf., Cleveland,
Ohio. (D. G. Fleming, Case Inst. of Tech-
nology, 10900 Euclid Ave., Cleveland
44106)

16-18. Space Simulation Testing, conf.,
Pasadena, Calif. (W. R. Howard, Jet Pro-
pulsion Laboratory, 4800 Oak Grove Dr.,
Pasadena 91103)

Soc.,

Digitize

Amino Acid
Liquid-CGolumn
Chromatography

with Perkin-Elmer integrated data
reduction and programming systems

Perkin-Elmer digital translation equipment
puts the speed and accuracy of computers
to work with liquid-column chromatogra-
phy, by providing a complete and auto-
matic data link. Designed for compatibility
with the Honeywell and Bristol multi-chan-
nel and single-channel recorders, typically
used in Phoenix-Precision and Technicon
colorimeters, Perkin-Elmer systems provide
exceptional accuracy and reliability.

Perkin-Elmer undertakes complete equip-
ment responsibility between transmittance
and wavelength sources and a terminal
tape punch. Standard systems are supplied
with a FORTRAN program, providing auto-
matic base line correction and concentra-
tion calculations.

Complete systems include transducers for
the sensing sources, solid-state translation
equipment and a paper tape punch. Op-
tional versions provide for time-sharing in
a common translator for multiple-record-
ing stations, and common or multiple-tape
punches.

For complete descriptive information and
specifications, write to the Electronic Prod-
ucts Division, Perkin-Eimer Corporation,
784Main Avenue, Norwalk, Connecticut,

PERKIN-ELLMER
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50 Models for Factories « Schools «

Laboratories « Hospitals « Offices

RS FOR CLEAN
UST FREE AREAS

e All enclosed mechanism
» No oil or grease

» Choice of satin chrome plate
finish or fluidized bed Epoxy
coating on metal parts.

* Easily cleaned

e 12 ga. all-steel seat; 14" x
15% ¥ — waterfall form.
Sand blast surface. Adjusts
18" to 26"

. 12 ga. steel backrest; 6" x
3% " — with tempered
steel backrest support. 6
inch horizontal ad justment,
3 inch vertical. Backrest
folds down to make easy
cleaning.

e Cast iron base; 20-inch
spread. 134" steel glides.
Write for new 6-page folder
outlining requirements for clean
room seating and giving speci-
fications and prices on 32 ad-
Jjustable chairs and stools.

Free 30-day trial
10 YEAR GUARANTEE

r—".
%

JUST LIFT SEAT TO DESIRED HEIGHT

A R R Ry W 5 jusTO EQUIPMENT CO.

CHAIRS ... STOOLS

Bowling Green, Ohio

MODEL R-14

ANIMAL RESPIRATOR

FEATURES

® Continuously variable rate and volume. Controls may be
adjusted while respirator is operating

Dead air space in respirator eliminated

Valve system prevents mixing of inspired-expired air
Volumes to 500 cc per stroke

Replaceable cyiinder assembly for small animals
Equipped to operate a CO. Meter (Bulletin R-16)
Rate—6é to 60 strokes per minute

Catalog No. 70-887

PHIPEPS & BIRD,INe.

“\ Manufacturers & Distributors of Scienfific Equipment
§922] 6th & Byrd Streefs — Richmond, Virginia

Write for Bulletin R-14

K MILESTONES IN ULTRAMICROTOMY
the KnifeMaker* by LKB

provides highly-reproducible glass knives with ease and simplicity

LKB presents the first precision tool for breaking glass knives for ultramicrotomy.
The entirely new KnifeMaker, 7800A, supplants wasteful hit-and-miss hand methods
with controlled, mechanical operation ensuring highly reproducible results. This high
yield of good knives is a triple time saver by drastically reducing the percentage of
rejects, eliminating time spent testing unknown edges,
proving the general quality of sections.

Fully acceptable results are obtained with a minimum of practice. The KnifeMaker
accurately locates and grips the glass firmly and
applies adjustable scoring pressure and breaking
forces all within seconds.

Once the most suitable knife angle is decided upon,
the unit is ready to break as many knives as you
need. Each will be almost identical to the other.
Reset the angle only when a change in curtting
conditions demands it.

Knives can be broken for wuse with any com-
mercially available ultramicrotome and to meet a
whole range of cutting problems.

For complete information, request data file 7800S9

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D. C.

and most important, by im-

20014

® LKB PRODUKTER AB, P.0. Box 12220, Stockholm 12, Sweden

*pat. pend.
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Schwarz analogs of metabolic nucleosides and bases—for studies of viral inhibition, genetic mapping,
cytotoxic effect in neoplastic tissue, and gene manipulation. Write for antimetabolites bibliography (SBR
Technical Brochure 64D4) and for technical information on SBR labeled and unlabeled antimetabo-
lites: lododeoxyuridine, Fluorouracil, Bromodeoxyuridine, Bromodeoxycytidine, Azauridine, Azauracil.

SCHWARZ BIORESEARCH, INC. e Orangeburg, New York

BIOCHEMICALS - RADIOCHEMICALS + PHARMACEUTICALS for research, for medicine, for industry
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New Products

Recording pH-stat facilitates the
study of reaction kinetics and stoichi-
ometry by the precision recording of
reaction curves under closely controlled
conditions of temperature, mixing, and
pH. It combines the functions of pH
control, temperature control, reagent
delivery, and mixing and volume re-
cording into one integrated instrument.
This instrument controls pH with a long
term stability of =0.01 pH by the addi-
tion of acid or base reagent from an all-
glass precision displacement burette.
The desired pH is dial selected to
0.01 pH over the range 0 to 14 pH
and is maintained at this value by
precise measurement and comparison
through a chopper-stabilized amplifier

sensitive to 0.005 pH. All types of -

electrodes can be accommodated. The
temperature of the sample solution is
controlled to =0.05°C over the range
20° to 50°C by a thermoelectric module
which is built into the variable-speed
magnetic stirring plate. The sample
beaker rests on this plate and a unit
containing a thermistor probe, the de-
livery tubes, and the pH-measuring
electrodes is lowered to the proper
level. The thermistor element senses the
temperature of the sample solution and
forms the input to the temperature
controller. The desired temperature is
selected on a ten-turn potentiometer.
Volume added is recorded with an ac-
curacy of =0.1 percent of capacity on
a chart whose 250-mm axis may be
made to represent from 0.05 ml to 10

The material in this section is prepared by
the following contributing writers:

Robert L. Bowman (R.L.B.), with the assist-
ance of Denis J. Prager (D.J.P.), Laboratory of
Technical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

Joshua Stern (J.S.), Basic Instrumentation
Section, National Bureau of Standards, Washing-
ton 25, D.C. (physics, computing, electronics,
and nuclear equipment).

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on pages 1369 and 1491. Circle
the department number of the items in which
vou are interested on this card.

25 SEPTEMBER 1964

ml. Burette systems of 0.25, 2.5, or 10
ml may be used and a five-to-one drive
reduction selector permits recording of
Y5 burette over full scale. Time is re-
corded on the other axis of a chart
graduated in l-inch and 0.1-inch divi-
sions. There is a three-speed electrical
switching mechanism.—D.J.P. (E. H
Sargent & Co., 4647 W. Foster Ave.,
Chicago, Ill.)
Circle 1 on Readers’ Service card

Null balance micromanometer for
testing and calibration of laboratory
instrument is designed to be a primary
standard of high accuracy and sensi-
tivity for the calibration and testing of
low-pressure or vacuum gages, draft
gages, inclined manometers, and low-
pressure diaphragm or bellows con-
trols. The micromanometer operates on
the “null balance” principle in which
a known pressure value is balanced
against the reading to be measured,
allowing the reading to be made at a
zero reference point. No correction for
fluid displacement is required, so that
the instrument reads directly to 0.001
inch of water pressure. It may be used
to read pressure at below atmospheric
as well as differential pressures in sys-
tems operating at static pressures up
to 20 Ib/in.* (gage). Range is 10 or 20
inches and maximum operating pressure
is 20 Ib/in.* (gage). Scale gradations
read inches and tenths on the main
scale; hundredths and thousandths on
the micrometer dial. The manometer is
supplied with a concentrate for mak-
ing an indicating fluid of low surface
tension: a magnifier for reading the
indicating-fluid meniscus; and a mer-
cury thermometer.—D.J.P. (Meriam In-
strument Co., 10920 Madison Ave.,
Cleveland, Ohio 44102)

Circle 2 on Readers’ Service card

Bench-top centrifuge is designed to
provide the capacity and versatility of
larger cabinet models in a relatively
compact instrument. Measuring 17
inches high by 16% inches in diam-

eter, and weighing 50 1b, the unit af-
fords a convenient means for perform-
ing the Coombs test, chromosome char-
acterization, blood-cell washing, cross
matching tests, and other blood group-
ing procedures. The motor in the model
HN International Centrifuge is a 125-
watt series type capable of speeds up
to 9100 rev/min. It is supported by
two bearings: the lower, a sealed ball-
bearing type, requires no lubrication;
the upper, a sleeve-type, requires peri-
odic lubrication. A stepless dial-con-
trolled auto transformer provides re-
producible speed control, and an elec-
tric timer can be set to automatically
shut the centrifuge off after any time
interval between 2 and 120 minutes. A
timer cutout is incorporated into the
power switch for runs longer than 120
minutes. A dynamic electric brake re-
duces coast-down time by 75 percent
and provides smooth, even braking with
no danger of resuspending packed sedi-
ments. Typical examples of volumes,
speeds, and forces are: 24 X 15 ml,
3700 rev/min, 2000g; 8 X 50 ml, 4300
rev/min, 2460g; and 4 X 100 ml. 2700
rev/min, 1520g. The most notable fea-
ture of this unit is its versatility, as it
accepts all popular clinical accessories
as well as large-volume accessories. Ten
horizontal swinging heads, eleven high-
speed angle heads, and four micro-
hematocrit kits are available. When
combined with the numerous shields,
trunion rings, and adaptors, literally
hundreds of accessory combinations can
be assembled for a variety of routine
and research applications.—D.J.P. (In-
ternational Equipment Co., 300 Sec-
ond Ave., Needham Heights, Mass.)
Circle 3 on Readers’ Service card

Miniature GM tube (No. 308T) is
used to measure phosphorus-32 tracers
for detection of malignant neoplasms
of the gastrointestinal tract. The de-
tector is 1.062 inches long and has a
0.20-inch diameter. The wall thick-
ness is 30 mg/cm®. The manufacturer
has also developed a smaller tube (No.
307) which is 0.94 inches long with a
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Specify

S[eC-

ro-.
Euoalltr

ACETONE

U.V. Cut-off 330 m
Evap. residue
Moisture
Fluorescence

.0005% max.

.05% max.

0.5 ppb as quinine
base max.

A powerful solvent that finds many diverse
applications. Miscible in all proportions
with water and numerous organic solvents
among which are alcohol, dimethylform-

amide, chloroform, ether and most oils. A
solvent for fats, oils, waxes, resins, rubber
plastics, lacquers and varnishes.

Used in extractions which lead to the ulti-
mate identification and assay of essential
oils, chlorophyll, fats, oils, grease and
resins.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. J.

) 90% ARGON
10% METHANE

For use as a flow gas with proportional
counters and as a carrier gas for x-ray
Fluorescence Spectroscopy.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and §tock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESDN

East Rutherford, N. J.
Forest Park, Ga,, Joliet, 1ii, La Porte, Toxas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more—from Matheson
1488

0.11-inch diameter, which also has a
30-mg/cm® wall thickness. The figure
shows a special probe assembly using a
string of eight 307’s to simultaneously
monitor different sections of the gastro-
intestinal tract. Either the 307 or 308T
may be covered with polyvinyl chloride
tubing and supplied with 6-ft leads.—
R.L.B. (Lionel Electronic Laboratories,
Hoffman Place, Hillside, N.J.)
Circle 4 on Readers’ Service card

Vacuum evaporator for electron mi-
croscope specimen preparation mea-
sures 29 by 54 by 15V inches front-
to-back. All operating controls are out
in front, for optimum convenience in
day-to-day use. Vacuum of 2 by 10°
mm-Hg is achieved in only 10 to 15
minutes. Carbon and metal evaporation
can be carried out successively on the
same specimen. For shadowing, a strip
of suitable metal foil is wound around
the tungsten electrodes. The system
comes complete with specimen-holder,
carbon-rod and tungsten-filament elec-
trodes, cylindrical bell jar, high-vacuum
system, and all essential auxiliary equip-
ment, and requires 2.2 kw at 230 volts
50/60-cycles, single-phase. Two acces-
sories available for the evaporator are
a specimen-heating furnace, to heat-
treat specimens to 800°C in vacuum
or inert gas, and a refrigerant reservoir,
for making evaporation replicas of bio-
logical specimens, low molecular-
weight polymers, and other heat-sensi-
tive materials.—R.L.B. (Fisher Scien-
tific Co., 415 Fisher Bldg., Pittsburgh,
Pa. 15219)

Circle 5 on Readers’ Service card

Laboratory balance with a capacity
of 1000 g has a precision of 0.05 g
and a linearity of 0.10 g. A direct-
reading optical scale has graduations to
100 g and is readable to 0.1 g by
means of a vernier. Weighings in ex-
cess of 100 g are made by using ex-
ternal weights which are manipulated
between a rack and a balance pan.
Each of nine 100-g weights can be
rolled from the rack onto the pan to
obtain the proper reading on the opti-
cal scale. This pan is then cleared by
merely lifting it up. Net weight of ma-
terials in containers, and additive
weighings are performed by using the
built-in tare control on the front panel.
This control provides 200 g of tare
capacity with additional capacity avail-
able by use of weights on the balance
pan. Oscillations are controlled by per-
manently adjusted magnetic damping.
Dimensions are 162 by 1212 by 712

=

——
i

o

Sage Micro-Flow Pumps’ Permit:

O Long term chemotherapy of
ambulatory patients

0 Drug Experiments with
Unrestrained animals

Sage Micro-Flow Pumps break the shackles
usually imposed by long-term chemo-
therapy. These miniature, self-contained,
battery operated units provide continuous
infusion of drugs or chemicals at various
predetermined rates from 1 ml/% hr. to
1 ml/24 hr. Flow rate is constant, linear and
reproducible. This self-actuated syringe can
be securely taped to subject’s body...there-
by allowing continuous infusion for periods
up to 10 days—with little restriction of
normal physical activity.

The pump operates by electrolysis, con-
trolled by any of five interchangeable flow-
rate setters. A uniformly generated gas
drives the syringe piston at a selectable
speed. Special features include an automatic
cut-off (at the end of a run) and a constant
current regulator which insures reproduci-
bility of flow rate. All Sage Micro-Flow
pumps are supplied complete with battery,
electrolyte, and five permanently reusable
rate setters. 5 different models: 1, 2V4, and
10 ml capacities — from $65.00.

*PAT. PENDING

Your Sage lab-ware dealer will be pleased
to demonstrate this exciting new unit. For
complete technical data write:

SAGE INSTRUMENTS, INC.

reet, ite Plains, N. Y. 10601
914 WH 94121
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inches. A stainless-steel pan, 6 inches
in diameter, is standard, but a plate 6
inches in diameter, a 12- by 6-inch
stainless-steel scoop, and an aluminum
subject box (9 inches in diameter by
5 inches deep) are available as acces-
sories. The balance pan is 5¥4 by 44
inches.—D.J.P. (Ohaus Scale Corp.,
1052 Commerce Ave., Union, N.J.)
Circle 6 on Readers’ Service card

Automatic burette (series BH) is an
all-glass gravity instrument which per-
mits the performance of rapid and
accurate titrations. The burette consists
of two parts connected by a standard
taper joint. The calibrated upper part
is available in 10-, 25-, and 50-ml sizes
to meet various requirements. The “H”

shaped bottom part contains a Teflon

needle valve and three solenoid shut-
off valves. The iron cores are fused
into the glass poppets so that the titrant
contacts only glass. The color-coded
coils are epoxy potted and operate on
115 volts a-c. The key to the perform-
ance of the burette is the presence of
two independently controlled delivery
channels, one delivering at a fast rate,
the other adjustable down to very slow
rates. Fast cycle times are possible with
the push-button (semiautomatic) refill
and automatic zero.—R.L.B. (Luft In-
strument, ' Inc., Old Winter St., Lin-
coln, Mass.)
Circle 7 on Readers’ Service card

Reflectance accessory for Beckman
DB Ultraviolet Spectrophotometers for
the complete measurement of color
converts the DB into a double-beam
recording spectroreflectometer for re-
flectance determinations, transmittance
analyses, and tristimulus measurements
of color. The accessory measures color
intensity, composition, and the reflec-
tivity of surfaces. When used with a
recorder, it permits the running of color
measurement curves at low cost. Utiliz-
ing an integrating sphere for the mea-
surement of diffuse reflectance, the
accessory is effective throughout the
visible operating range (380 my to 720
my). It is extremely useful for mini-
mizing the effects of turbidity and for
decreasing the effects of light scattering
in the measurement of sample trans-
mission. Industries which have wide ap-
plications for spectral color measure-
ments include those involved with the
production of food, plastics, leather,
paint, tile, textiles, and paper.—R.L.B.
(Beckman Instruments, Inc., 2500 Har-
bor Blvd., Fullerton, Calif.)

Circle 8 on Readers’ Service card
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This is the WILD" M-20 with:

CINETUBE

INCIDENT LIGHT
ATTACHMENT

POLAROID
LAND BACK

DRAWING TUBE CAMERA 2

Nowhere is there an instrument so versatile, so precise, so conveniently adapt.
able to all observation methods. Nor so admirably suited to your field of research
or scientific investigation.

#The first name in Surveying Instruments,
Photogrammetric Equipment and Microscopes.

' l

HEERBRUG G S Ontaro
tawa 3, Ontario .~
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Specify SPECTROQUALITY

1,.2-DICHLORO-
ETHANE

U.V. Cut-off 230 mu

Evap. Residue .0001% max.

Moisture .029 max.

Fluorescence .3 ppb as quinine
base max.

An excellent solvent for oils, fats, waxes,
gums, resins and a wide variety of other
materials. In combination with ethanol it
is used as a solvent for nitrocellulose and
cellulose acetate; an extractant for fat from
animal tissue, and alkaloids from plants;
solubility in water 0.89 @ 20° C; miscible
with ether in all proportions; soluble in
ethanol, methanol, hydrocarbons and halo-
genated hydrocarbons; Good stability;
dipole moment 2.06,.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. Y.

~  LEAK
DETECTION
MIXTURES

For use with Halogen leak detectors
and Helium leak detectors for finding
leaks in system by employing inert
gases.

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.
Forest Park, Ga., Joliet, ill,, La Porte, Texas, Newark, Calif.

Matheson of Canada, Whitby, Ont,

*or more—from Matheson
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NEW BOOKS-
(Continued from page 1426)

Communications in Space. From wire-
less to satellite relay. Orrin E. Dunlap, Jr.
Harper and Row, New York, ed. 2, 1964.
272 pp. Illus. $5.95.

The Counter-Revolution of Science.
Studies on the abuse of reason. F. A.
Hayek. Free Press of Glencoe (Macmillan),
New York, (© 1955), 1964. 255 pp. Paper,
$1.95.

Creation Still Goes On. F. L. Boschke.
Translated from the German, (Wien, 1962)
by L. Parks. McGraw-Hill, New York,
1964. 256 pp. Illus. $7.95.

The Crisis in Medical Education. Lester
J. Evans. Univ. of Michigan Press, Ann
Arbor, 1964. 109 pp. lllus. $4.

Darwin of the Beagle. Bern Dibner.
Blaisdell (Ginn), Ncw York, ed. 2, 1964.
155 pp. Illus. Paper, $1.95.

Decimals and Percentage. Betty K. Friel.
Doubleday, Garden City, N.Y., 1964, 518
pp. Illus, $5.95. '

Educating Tomorrow’s Doctors. Milton
J.  Horowitz. Appleton-Century-Crofts,
New York, 1964. 282 pp. $5.50.

Educators Guide to Free Films. Mary
Foley Horkheimer and John W. Diffor,
Eds. Educators Progress Service, Randolph,
Wis., ed. 24, 1964 647 pp. Paper, $9.

Educators Guide to Free Filmstrips.
Compiled and edited by Mary Foley
Horkheimer and John W. Diffor. Edu-
cators Progress Service, Randolph, Wis.,
ed. 16, 1964. 158 pp. Paper, $6.

Electron Tubes at Work. James B.
Owens and Paul Sanborn. Doubleday,
Garden City, N.Y., 1964. 571 pp. Illus.
$6.95.

Engineers, Inventors, and Workers.
P. W. Kingsford. St. Martin’s Press, New
York, 1964. 272 pp. Illus. $4.95.

The Expectant Father, George Schaefer
and Milton L. Zisowitz. Simon and
Schuster, New York, 1964, 157 pp. Illus.
$3.95.

Experiments and Considerations Touch-
ing Colours. Robert Boyle. Marie Boas
Hall, Ed. Johnson Reprint, New York,
1964 (facsimile of the 1664 -edition). 481
pp. Illus. $12.50.

Exploring the Deep Pacific. Helen Raitt.
Swallow. Denver, Colo., ed. 2, 1964. 288
pp. Illus. Paper, $1.95; cloth, $4.

Gems of World Oceans. A guide to
world sea shell collecting. A. Gordon Mel-
vin. Naturegraph, Healdsburg, Calif., 1964.
96 pp Illus Paper, $2.95; cloth, $4.50.

Hawley’s Technical Speller. Compiled by
Gessner G. Hawley and Alice W. Hawley.
Reinhold, New York; Chapman and Hall,
London, 1964. 146 pp. Paper, $2.50.

A History of Chemistry. vol. 4. J. R.
Partington. Macmillan, London; St. Mar-
tin’s Press, New York, 1964. 139 pp. $42.

The History of Prostitution. Vern L.
Bullough. University Books, New Hyde
Park, N.Y., 1964. 314 pp. $7.50.

How to Use a Microscope. W. G. Hart-
ley. John J. Lee and Bernard Friedman,
Eds. Published for the American Museum
of Natural History by the Natural History
Press, Garden City, N.Y., 1964. 273 pp.
Illus. Paper, $1.45.

Indian Ocean Treasure. Arthur C.
Clarke and Mike Wilson. Harper and Row,
New York, 1964. 159 pp. Illus. $3.50.

IT'S CRYSTAL

CLEAR

WHY YOU |
SHOULD SPECIFY /

m Chemically Inert m Highly Flex-
ible m Standard Diameters Avail-
able: %+’ to 4”7 m Custom Sizes
& Colors Quoted Upon Request
m Consistent Properties . . . from
Laboratory Experiments to Full
Scale Production M Nationally
Distributed

Available Now. . .

Excelon Tubing Brochure with (1 Chem-
ical Resistance Chart [(J Physical Pro-
perties Chart [J Pressure Chart [J Sizes
Available (J Prices [
Samples [J Name of
Nearest Distributor

THERMOPLASTIC

PROCESSES, INC.

VALLEY ROAD - STIRLING, N. J.

{201) Millington 7-1000 e (607) COrtland 7-6220
TWX — 201-647-4390
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INFINITELY ‘§VAR|ABLE
MICGRO (u® PUMP

NO VALVES ¢ NO CONTAMINATION
NO CORROSION ¢ NO CLEANING

In Sigmamotor AL Pumps a loop of

plastic tubing is placed in back of \\ ,l
plate “X'. A rotating eccentric shaft
tilts this plate in a nutating manner 1 ‘

compressing the tubing and forcing
liquid or slurry around the loop. Speed
of DC Motor is varied by a solid state

converter operating on regular 115 X
| Volt AC. Flow rate can be recorded and

repeated exactly. Set-up and calibra- W)
tion is quick and easy.

i e Column Chromotography
o Feeding-Sampling
I o Drug Infusion

CAPACITIES:
AL-2E, 1.5 to 120 ML/Hr.;
AL-4E, 10 to 900 ML/Hr,

SIGMAMOTOR

INCORPORATED
68 North Main St. « Middleport, N. Y.

THE COMPLETE PHYSIOLOGICAL
RECORDING SYSTEM

TRANSDUCERS

RECORDERS ACCESSORIES

EZM
TRANSDUCERS
FOR:

M respiration—rate, depthi
M air flow

impedance pneumography
pedance plethysmography
impedance rheography
muscle pull—smaoth, = -

skeletal, cardiac THE PHYSIOGRAPH
gut motility
W pressure

M bigod pressure—direct
and indirect

hlood flow

circulation times

oxygen tension

pulse—rate, contour, velocity
electrocardiography

heart rates

heart sounds
electroencephalography
rheoencephalography
glandular secretions

galvanic skin response
(GSR)-—skin resistance,
autonomic response

temperature
others

Your choice of:
o One to six recording channels
o 12 fixed speed chart drive
» Continuously variahle speed chart drive
» Rectilinear ink writing
» Curvilinear ink writing

OPERATIONAL SIMPLICITY of this pre-
cision equipment permlts lmmedlat! use
by p in

PLUG IN MODULES and SPECIAL PRODUCTS
E & M manufactures a broad line of
accessory products to provide a fully
compatible recording system. Send for
32 page, fully-illustrated catalog, #105,

E & M INSTRUMENT CO,, INC.

Box 14013 « 6030 England Street + Houston 21, Texas
Instrumentation for Research and Education

/
-~ Lplute wells,

of dilutions.

Antigen-Antibody
Reaction in the
Ouchterlony Pattern

Write for
Bulletin

or disinfected chemically.

** U.S. Patent

<~ No. 3,077,780
nio,  National
Instrument

Laboratories, Inc.

12300 PARKLAWN DRIVE
ROCKVILLE, MARYLAND 20852
In Metropolitan Washington, D. C.
PHONE: 933-1144 AREA CODE: 301

® Detection of immunologically different pro- @ Cutting holes and slits in agar not required,
tein components to below 1/4 gamma.

o ———

1 ”
| Serial dilutions are mnde directly in tem-| ® Pattern plates are standard 3/"x4" lantern

—_—e e d

® Fifty wells in each plate permit full range @ Polycarbonate template can be autoclaved.

4

Using the original Takatsy Microtitrator®
Loops** (Exclusive thru N.LL. and not ob-
tainable thru laboratory supply houses.):
o= Now made of platinum and individually
»’ calibrated to pick up and deliver exactly
4 0.025 ml and 0.05 ml of a standard 0.85%,
and normal saline solution. May be flamed

/ Rubber Dam i F i
Glass Plate (Lantern Siide) Precipitin - Diffusion Reaction Between

Immunodiffusion Device

* Patent applied for

FEATURES
avoiding pattern distortion.

slides.

Normal Human Serum Against Anti-Human Immune Horse Serum

Template Dilvent Immune Anti-Humon

Horse Serum

Template

Agor Plug
( Human Serum)

/ Precipitin
Agor loyer Reaction

A Section Thru the Ternplate Showing

Immune Horse Serum ond Normal
Human Serum

25 SEPTEMBER 1964
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Specify SPECTROQUALITY
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CALIBRATION
MIXTURES

To calibrate all types of oxygen ana-
lyzers from 1 ppm to 99.5% oxygen.

Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.
Forest Park, Ga., Joliet, 11l., La Porte, Texas, Newark, Calif.

Matheson of Canada, Whitby, Ont.

*or more—from Matheson

BROMO-
FORWMI

U.V. Cut-off 335 my

Evap. Residue 00029 max.

Moisture .029% max.

Fluorescence .3 ppb as quinine
base max.

Miscible with acetone, alcohol, benzene,
chloroform, ether, petroleum ether and
oils; an excellent solvent for waxes, greases
and oils. Transparency in visual NIR and
IR regions is excellent. Stabilized with
.03% hydrocarbon {o insure maximum
trggsparency in the U.V. Dipole moment
D.

Comparative tests prove MC&B Spectro-
quality Solvents are the highest quality
most complete line of solvents for spectro-
photometry and fluorometry. Write for wall
chart showing UV, IR, and NIR transmit-
tance of 40 Spectroquality solvents.

Division of The Matheson Co., Inc.
Norwood (Cincinnati} O., East Rutherford, N. Y,

R
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The Invention of the Traveling-Wave
Tube. Rudolf Kompfner. San Francisco
Press, San Francisco, Calif.; Heffer, Cam-
bridge, England, 1964. 36 pp. Illus. Paper,
$1.50.

Life Histories of North American Fly-
catchers, Larks, Swallows, and Their Allies.
Arthur Cleveland Bent. Dover, New York,
1964 (reprint of Smithsonian Institution
Bulletin 179, 1942). 573 pp. Plates. Paper,
$2.75.

Life Histories of North American Wood
Warblers. pts. 1 and 2. Arthur Cleveland
Bent. Dover, New York, 1964 (reprint of
Smithsonian Institution Bulletin 203, 1953).
pt. 1, 373 pp.; pt. 2, 281 pp. Plates. Paper,
$2.50 per volume.

Microscope and the World of Science.
Marvin F. Riemer. Herman, Stamford,
Conn., 1964. 342 pp. Illus. $3.95.

A Million Years of Man. The story of
human development as a part of nature.
Richard Carrington. New American Li-
brary, New York, 1964. 304 pp. Illus.
Paper, 75¢.

The Moon: Our Nearest Celestial Neigh-
bour. Zdenék Kopal. Academic Press, New
York, ed. 2, 1964. 160 pp. Illus. $5.50.

The Mystery of Physical Life. E. Grant
Watson. Abelard-Schuman, New York,
1964. 156 pp. $3.95.

Naturalist-Explorers. Wyatt Blassingame.
Watts, New York, 1964. 155 pp. Illus.

3.95 (juvenile book).

New Laws of Nature. Alan Gresky.
Vantage Press, New York, 1964. 97 pp.
Tlius. $2.95.

On the Early History of Radio Guid-
ance. Benjamin Franklin Miessner. San
Francisco Press, San Francisco, Calif.;
Heffer, Cambridge, England, 1964. 92 pp.
Iltus. $2.75.

On the Origin of Species. Charles Dar-
win. With an introduction by Ernst Mayr.
Harvard Univ. Press, Cambridge, Mass.,
1964 (facsimile of the first edition, 1859).
540 pp. Illus. $5.95.

Pharmacy: A Synthesis of Sciences.
John T. Fay, Jr. Heath, Boston, Mass.,
1564, 142 pp. Illus. Paper, $1.32.

Philosophy of Mathematics. Stephen F.
Barker, Prentice-Hall, Englewood Cliffs,
N.J., 1964. 127 pp. Illus. Paper, $1.50.

Phonetics: History and Interpretation.
Elbert R. Moses, Jr. Prentice-Hall, Engle-
wood Cliffs, N.J., 1964. 253 pp. Illus.
$6.95.

Popov and the Beginnings of Radio-
telegraphy. Charles Susskind. San Fran-
cisco Press, San Francisco, Calif.; Heffer,
Cambridge, England, 1964, 32 pp. Illus.
Paper, $1.25.

Population, Evolution, Birth Control. A
collage of controversial readings. Garrett
Hardin, Ed. Freeman, San Francisco,
Calif., 1964. 359 pp. Paper, $2.

Portrait of an Island. Mildred Teal and
John Teal. Atheneum, New York, 1964,
176 pp. Illus. $3.95.

Pride and Power. The rationale of the
space program. Vernon Van Dyke. Univ.
of Illinois Press, Urbana, 1964. 299 pp.
$6.50.

The Process of Aging. Alex Comfort.
New American Library, New York, 1964,
144 pp. Illus. Paper, 60¢.

Production Management: Systems and
Synthesis. Martin Kenneth Starr. Prentice-

CE VERITAS

THE
MANAGEMENT
O SCIENTISTS

Editor: Karl Hill

S S H T A

Contributors: EVERETT
MENDELSOHN, ANNE ROE,
ROYDEN C. SANDERS, JR.,

ALBERT ¥, SIEPERT, NORMAN
KAPLAN, HERBERT SHEPARD.
From the perspectives of
history, psychology, social
science and business man-
agement, the well-known
contributors to this book
investigate the nature of the
creative scientist and how
his efforts can be directed.

Your copy at your bookstore,
publication 9/22, price $4.95

O L S O d

25 Beacon St.
02108

1 9 6 4

Beacon Press
Boston

IN LU
N

AAAS Symposium Volume No. 67

Editor: Mary Sears, 6x9, 654 - xi
pp., 146 illustrations, index, cloth,
May 1961. $14.75. AAAS
members’ cash orders $12.50. Pre-
sented at the International Ocean-

Price

ographic Congress, New York, 31
Aug.~12 Sept. 1959. Published 1961.
Second Printing, July 1962.

“It is a tremendous record of work
and mobilization of ideas, more than
up to date, with plenty of well-judged
prediction. . . . It is difficult to pick
out outstanding examples from the
thirty contributions, but those of
Arrhenius, Bullard, Eriksson, Ewing,
Malkus, Thorson, and Welander call
for special mention.”

Endeavour, April 1962

Mail your order

TO: AAAS PUBLICATIONS
1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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WORTHINGTON

E. coli, Strain B
E. coli, Strain W
E. coli, Crooke’s Strain
Azotobacter vinelandii,

A.T.C.C. #9104
5, 10, 100 and 500 gram lots

Special cultures can also be
prepared to order.

Write for information:

WORTHINGTON BIOCHEMICAL CORPORATION
FREEHOLD 1, NEW JERSEY

Liquid Column Chromatography

I

Courtesy of: Dr. Roger Storck,
Microbiology Department
The University of Texas

(ABSORBANCE)

Quantitative Linear Recordings of Multiple Columns with the Gilford

Portion of chart, above, illustrates the sequen- maintained by the Gilford Automatic Blank

tial and simultaneous elution of three separate
nucleotide columns, quantitatively recorded by
the Gilford 2000 Multiple Sample Absorbance
Recorder. The four 1 cm path length Gilford Flow
Through Cuvettes used in this experiment were
precisely positioned by the Gilford Automatic
Cuvette Positioner. The formic acid eluant passed
first through the cell in Position 1 to establish
the baseline; its flow was then manifolded to
shunt it through each of the three columns sepa-
rately and to their corresponding flow cells in
Positions 2, 3 and 4. Zero baseline stability was

Compensator.

Long term stability, -linearity with absorbance
over a wide measuring range and high sensitivity
to small absorbance changes suit the Gilford
2000 ideally for flowing samples. These same
advantages, plus the availability of a tempera-
ture recording channel and dual wavelength pro-
gramming, also make the Gilford 2000 a favored
tool for sucrose density gradients, enzyme ki-
netics, DNA-RNA thermal denaturation...or
your area of research.

Write for brochure and quotation.

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES

INSTRUMENTATION FOR BIOLOGY AND MEDICINE

LABORATORIES

INSTRUMENT INCORPORATED OBERLIN OHIO
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Specify

S[EC-

tro-,
quality

p-DIOXANE

U.V. Cut-off 215 mu
Evap. residue
Moisture
Fluorescence

.0005% max.

.05% max.

0.5 ppb as quinine
base max.

A cyclic ether which, unlike simple alphatic
ethers, is miscible in all proportions with
water. It is also completely miscible with
most organic solvents. Thus, it uniquely
combines the solvent properties of water,
alcohol and ethers. An excellent solvent for
both mineral and vegetable oils, fats,
greases, cellulose acetate and cellulose
ethers. On heating it is a good solvent for
paraffin and many waxes.

The ability to dissolve both water and
paraffin makes it an excellent solvent in
histological techniques.

Division of The Matheson Co., Inc.
Norwood (Cincinnali) O., East Rutherford, N. J.

~  FLOW GAS
FOR
GEIGER COUNTERS

0.95% Isobutane
99.05% Helium
and
1.3% Butane
98.7% Helium

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.
Forest Park,; Ga., Joliet, IIl.,, La Porte, Texas, Newark, Calif.

Matheson of Canada, Whitby, Ont.
*or more—from Matheson
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Hall, Englewood Cliffs, N.J., 1964. 543
pp. Illus. $11.95.

Quality in Translation. Proceedings of
the Third Congress of the International
Federation of Translators (Bad Godes-
berg), 1959. E. Cary and R. W. Jumpelt,
Eds. Pergamon, London; Macmillan, New
York, 1963. 568 pp. $28.50.

Random Essays on Mathematics, Edu-
cation, and Computers. John G. Kemeny.
Prentice-Hall, Englewood Cliffs, NJ.,
1964. 175 pp. Illus. $4.95.

The Real Voice. Richard Harris. Mac-
millan, New York, 1964. 253 pp. Paper,
$4.95.

Reason and Nature. An essay on the
meaning of scientific method. Morris
Raphael Cohen. Free Press of Glencoe
(Macmillan), New York (reprint of ed. 2,
1953), 1964. 494 pp. Paper, $2.45.

Reasoning and Logic. Richard B. Angell.
Appleton-Century-Crofts, New York, 1964.
641 pp. Illus. $7.95.

Relations of Development and Aging. A
symposium (Miami Beach, Fla)), 1962.
Compiled and edited by James E. Birren.
Thomas, Springfield, Ill., 1964, 306 pp.
Illus. $9.50.

Relativity and Common Sense: A New
Approach to Einstein. Hermann Bondi.
Doubleday, Garden City, N.Y., 1964. 191
pp. Illus. Paper, $1.25.

Revolution in Biology. John Maddox.
Macmillan, New York, 1964. 187 pp.
Illus. $5.

Russian-English Dictionary of Chemistry
and Chemical Technology. Mordecai Ho-
seh and Melanie L. Hoseh. Reinhold, New
York; Chapman and Hall, London, 1964.
538 pp. $15.

Russian-English Dictionary of Statistical
Terms and Expressions and Russian Reader
in Statistics. Samuel Kotz. Univ. of North
Carolina Press, Chapel Hill, 1964. 133 pp.
$7.50.

San Francisco Port Study. vol. 1, De-
scription and Analysis of Maritime Cargo
Operations in a U.S. Port. Natl. Acad. Sci-
ences—Natl. Research Council, Washington,
D.C., 1964. 148 pp. Illus, Volume 2 has
been announced for September 1964.
Available only as a set for $12.

Science and Engineering: Educational
Media Index. A project of the Educational
Media Council. McGraw-Hill, New York,
1964. 365 pp. $5.10.

Science Circus No. 2. Bob Brown. Fleet,
New York (© 1961), 1963. 286 pp. Illus.
$5.95 (juvenile book).

Science in Progress. Wallace R. Brode,
Ed. Yale Univ. Press, New Haven, Conn.,
1964. 298 pp. Illus. $8.50.

The Scientific Evolution of Psychology.
vel. 1. J. R. Kantor. Principia Press, Gran-

" ville, Ohio, 1963. 409 pp. Illus. $10.

Selected Papers on Virology. Nicholas
Hahon. Prentice-Hall, Englewood Cliffs,
N.J., 1964, 381 pp. Illus. $10.

Sharks and Survival. Perry W. Gilbert,
Ed. Published in cooperation with Ameri-
can Inst. of Biological Sciences by Heath,
Boston, 1964. 592 pp. Illus. $9.90.

Solar Energy. Hans Rau. Translated
from the German edition (Bonn, 1958)
by Maxim Schur. Edited and revised by
D. J. Duffin. Macmillan, New York, 1964.
175 pp. Illus. $6.

Soviet Progress in Forest Fire Control.
N. P. Kurbatskii, Ed. Translated from the

S000 POINTS
PER SECOND

INFORMATION INTERNATIONAL,
INC., Cambridge, Mass., has devel-
oped a completely automatic com-
puter film reading system which
can read film at the rate of approxi-
mately 5,000 points per second.
Scientific data recorded on 16, 35 or
70 mm film can be read completely
automatically and printed out in the
form of numerical listings or re-
corded in digital form on magnetic
tape for further processing and
analysis. The film reading system is
based on three major elements: A
general purpose digital computer,
together with a visual display scope;
a Programmable Film Reader (PFR-
1); and computer programs for us-
ing the computer and film reader.

THE FILM READING PROCESS. The
film reading process involves the
scanning of film by a rapidly moving
light point on the visual display
scope. The output of this scanning
operation is detected by a photo-
sensitive device in the film reader
and relayed to the digital computer
for further processing and analysis.
In addition to translating the data
itself into a more desirable format,
the film reading system can also fur-
nish analyses of the data as may be
required.

INFORMATION INTERNATIONAL is
the only commercial firm supplying
fully automatic computer film read-
ing systems. We do essentially two
things. We develop and manufacture
film reading systems for clients to
use at their own facilities (as, for
example, in the case of radar film
reading systems we have developed
for Lincoln Laboratory and the U.S.
Air Force). And we furnish services
forreading films which are sentto us
for processing (as in the case of
oceanographic current meter film).
A brochure describing the film
reader and film reading systems we
have developed is available on
request.

INFORMATION
INTERNATIONAL
INCORPORATED

Cﬂ 6th STREET o CAMBRIDGE, MAD
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TETRAPYRROLE BIOSYNTHESIS AND
ITS REGULATION

J. Lascelles, Oxford
144 pages

THE BIOSYNTHESIS OF STEROIDS,
TERPENES AND ACETOGENINS
J. H. Richards, Caltech, & ]. B. Hendrickson,
Brandeis
426 pages

Cloth $7.00

Cloth $18.50

BASIC PRINCIPLES OF ORGANIC
CHEMISTRY

J. D. Roberts & M. C. Caserio, Caltech
1342 pages Cloth $13.90

ELECTRONS AND CHEMICAL BONDING
H. B. Gray, Columbia

224 pages Paper $3.95

INTRODUCTION TO COORDINATION
CHEMISTRY

F. Basolo, Northwestern, & R. C. Johnson, Emory
192 pages Paper $1.95

UNDERSTANDING PHYSICAL CHEMISTRY

2 parts
A. W. Adamson, Southern California
284 & 256 pages Each Paper $3.95

NUCLEI AND PARTICLES
E. Segré, Berkeley

784 pages Cloth $15.00

STRONG ELECTROMAGNETIC &
WEAK INTERACTIONS
A. Zichichi, ed., CERN

256 pages Paper $4.95

THEORY OF SUPERCONDUCTIVITY

J. R. Schrieffer, Pennsylvania

296 pages Cloth $10.00

STRONG INTERACTION PHYSICS

M. Jacob, Paris, & G. F. Chew, Berkeley
192 pages Paper $4.95
SYMMETRY IN THE SOLID STATE

R. 5. Knox & A. Gold, Rochester

370 pages Paper $5.95
PHASE TRANSITIONS

R. Brout, Brussels
192 pages Cloth $9.00

SPECIAL THEORY OF RELATIVITY
D. Bobm, London

210 pages

NONLINEAR OPTICS

N. Bloembergen, Harvard
250 pages

Ready December

Ready December

W. A. BENJAMIN

ONE PARK AVE. NEW YORK N.Y. 10016

25 SEPTEMBER 1964

BOROSILICATE

GLASS

COSTS LESS THAN
PLASTIC
WHEN YOU SPECIFY

( MERTEX )’

DISPOSABLE
CULTURE TUBES

NEW DISPOSABLE CULTURE TUBES FULFILL
FEDERAL SPECS. NO. DD-G-541a and U.S. PHARMA-
COPOEIA REQUIREMENTS FOR TYPE 1 GLASS.

*
*

X ok

Will not crack or break when either heated over
an open flame or frozen.

Annealed at approximately 1020F., strain free
and chemically clean.

Minimum alkali content. Non-contaminating.
Do not affect the Ph of either the most delicate
chemical solution or tissue culture cells.

5 Sizes: 75x10mm, 75x12mm, 100x 13mm,
100 x 16mm, 150 x 16mm.

Surprisingly low priced. May be assorted with
any of many other Mercer products for even
lower cost.

Call your supply house today or drop us a note
for free samples of any sizes.

MERCER GLASS WORKS INC.

725 Broadway, New York 3, New York

Manufacturers and importers of over 5000 hospital

and Jaboratory essentials
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Specify

S[eC-

tro-
quoalltr

ACETONITRILE

U.V. Cut-off 189 my
Evap. residue

.0005% max.
.05% max.

0.5 ppb as quinine
base max.

An extremely useful polar solvent with a high
dielectric constant. Miscible with water, methanol,
acetone, ether, chloroform, carbon tetrachloride,
1, 2-Dichloroethane, ethyl acetate, methyl acetate
and many alphatic hydrocarbons. Used in the ex-
traction of fatty acids from fish liver oils and.other
animal and vegetable oils; separation by extraction
of unsaturated hydrocarbons from saturated hydro-
carbons; separation of fatty acids from glycerides,
unsaturated acids from saturated acids. Numerous
other applications particularly in the dye, plastics,
pharmaceutical and chemical manufacturing
industries.

Moisture
Fluorescence

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. J,

A MILLION MIXTURES*

Doping Gas
Mixtures with phosphine, arsine
or diborane
To impart desirable electrical characteristics to
semi-conductor materials.
Matheson is the world's leading supplier of
high purity gas mixtures. Custom and stock

mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESON

East Rutherford, N. J.
Forest Park, Ga, Joliet, 11, La Porte, Texas, Newark, Calif,
Matheson of Canada, Whitby, Ont.

*or more—from Matheson
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Russian edition (Moscow, 1963). Consul-
tants Bureau, New York, 1964. 42 pp.
Ilius. Paper, $10.

Speleology: The Study of Caves. George
W. Moore and G. Nicholas. Heath, Bos-
ton, 1964. 128 pp. Illus. Paper, $1.32.

The Story of the Laser. John M. Carroll.
Dutton, New York, 1964. 181 pp. Illus.
$3.95.

Structure and Function of the Heart.
Alan F. Toronto. Heath, Boston, 1964.
120 pp. Illus. Paper, $1.32.

Technology: Man Remakes His World.
J. Bronowski, Gerald Barry, James Fisher,
and Julian Huxley, Eds. Doubleday, Gar-
den City, N.Y., 1964. 367 pp. Illus. $12.95.

The Telescope and the World of As-
tronomy. Marvin F. Riemer. Herman,
Stamford, Conn., 1964. 211 pp. Ilus.
$3.95.

Tomorrow Was Yesterday. Gart Wes-
terhout, Charles H. Townes, Bruce Heezen,
Chen Ning Yang, Severo Ochoa, and Ger-
ard Piel. Braziller, New York, 1964. 91
pp. Illus. $3.50.

Two Modes of Thought. My encounters
with science and education. James Bryant
Conant. Trident Press, New York, 1964.
128 pp. $3.95.

Mathematics, Physical Sciences,
and Engineering

Advances in Applied Mechanics. vol. 8.
H. L. Dryden and Th. von Kirmén, Eds.
Academic Press, New York, 1964. 308
pp. Illus. $12. Five papers: “Magneto-
aerodynamic flow past bodies” by W. R.
Sears and E. L. Resler, Jr.; “Incompres-
sible second-order fluids” by Hershel
Markovitz and Bernard D. Coleman; “The
generation of sound by turbulent jets” by
H. S. Ribner; “Stability of motion of
solid bodies with liquid-filled cavities by
Lyapunov’s methods” by V. V. Rum-
yantsev; “Introduction to the theory of
oscillations of liquid-containing bodies”
by N. N. Moiseev.

Advances in X-Ray Analysis. vol. 7.
Proceedings, 12 annual conference (Den-
ver, Colo.), August 1963. William M.
Mueller, Gavin Mallett, and Marie Fay,
Eds. Plenum Press, New York, 1964. 672
pp. Illus. $22.50. 52 papers.

Algebra and Complex Numbers. Mathe-
matics Problem Book 1. J. Heading. Per-
gamon, London; Macmillan, New York,
1964. 192 pp. Illus. Paper, $3.75.

Analysis and Characterization of Oils,
Fats, and Fat Proteins. vol. 1. H. A.
Boekenoogen, Ed. Interscience (Wiley),
New York, 1964. 435 pp. Illus. $12.75.

Applications of Characteristic Func-
tions. E. Lukacs and R. G. Laha. Hafner,
New York, 1964. 202 pp. Illus. Paper,
$7.25.

Applications of Characteristic Func-
Methods. Byran Higman. Dover, New
York, 1964 (reprint of 1955 edition). 468
pp. Illus. Paper, $2.50.

Atlas of the Moon: Astronomy-Astro-
nautics. Vincent de Callatay. Translated
from the French edition (Brussels, 1962)
by R. G. Lascelles. Macmillan, London;
St. Martin’s Press, New York, 1964. 160
pp. Illus. $15.

Atmospheric Radiation. vol. 1, Theo-

Faster, More Accuraie

PARTIGLE
ollk
ANALYSIS

WITH THE WATSON
IMAGE SHEARING EVEPIECE

The Watson Image Shearing Eye-
piece is a micrometer eyepiece
which can be fitted to most stand-
ard microscopes. It provides a rapid
method of measurement of small
objects with far greater accuracy
than can be achieved with a con-
ventional screw or scale micrometer
eyepiece. Use it for particle size
analysis, measurement of films,
wire, transistor components, low
load hardness indentations, as well
as for bacteriological and biological
specimens.

Image shearing is obtained by a
beam splitter and two moving mir-
rors, the movement of the mirrors
being a measure of the lateral di-
mension of the object in the direc-
tion of the shearing. The direction
of shear can be changed by turning
the eyepiece. A graticule indicates
direction of shear and defines a
standard area for particle counting.
Overall magnification is 20X.

acker

For particulars or demonstration, write to:

WILLIAM J. HACKER & CO., INC.
Box 646, W. Caldwell,N.J., CA 6-8450(Code 201)
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retical Basis. R. M. Goody. Oxford Univ.
Press, New York, 1964. 448 pp. Illus. $8.

Atomic Collision Processes. Proceed-

ings, Third International Conference (Lon- ®
don), July 1963. M. R. C. McDowell, Ed.
North-Holland, Amsterdam; Interscience
(Wiley), New York, 1964. 1181 pp. Illus.
$38.50.
Aufgabensammlung zur Infinitesimal-

rechnung. vol. 1, Funktionen Einer Vari- Reg. TM of Branson Instruments, Inc., Conn,
ablen. A. Ostrowski. Birkhauser, Basel, . . _I_ I
Switzerland, 1964. 336 pp. Illus. F.38.50.

izerland, 1964 336 pp. Tius, F.38.50. The Versatile Research And Processing Too
John D. Roberts and Marjorie C. Caserio.
Benjamin, New York, 1964. 1341 pp.
Illus. $13.90.

Beams and Framed Structures. Jacques
Heyman. Pergamon, London; Macmillan,
New York, 1964. 149 pp. Illus. Paper,
$2.95.

Bituminous Materials: Asphalts, Tars,
and Pitches. vol. 1. Arnold J. Hoiberg, Ed.
Interscience (Wiley), New York, 1964.
446 pp. Illus. $17.50.

Cashiers de Synthése Organique. Meth-
odes et tableaux d’application. vol. 11.
Leon Velluz. Masson, Paris, 1964. 351
pp. Illus. F.120.

Carbene Chemistry. Wolfgang Kirmse.
Academic Press, New York, 1964, 310
pp. Illus. $9.50.

Chemical Analysis Without H.S. Using
potassium trithiocarbonate. K. N. Johri.
Asia Publishing House, New York, 1963.

® Biochemistry ® Virology ® Hematology

107 pp. Hlus. $5. ® Microbiology ® Pharmacology e Pathology
Chemistry in Engineering. Lloyd A. .
Munro. Prentice-Hall, Englewood Cliffs, Ultrasonically disintegrates cells and tissues with
N.J., 1964. 474 pp. Illus. $9.75. o . 3
The Chemistry of Cements. vol. 2. H. excellent enzyme activity and p?oteln release. Per:
F. W. Taylor, Ed. Academic Press, New fect as Homogenizer and Emulsifier.

York, 1964. 454 pp. Illus. $15.

Civil Engineering. Coleman Raphael. e Extreme Intensity With Power Selection
Macmillan, New York, 1964. 301 pp. IIlus.
$8 ® Micro Tip, Continuous Flow

bol]ected Experimental Papers. vols. 1

to 7. P. W. Bridgman. Harvey Brooks, ® Sealed Chamber Attachments

Francis Birch, Gerald Holton, and Wil- . ¢)

liam Paul, Eds. vol. 1, papers 1-11; vol. ® Material Temp. Can Be Kept Below 10°C
2,1pa§ers 12—31;5;033 3, PlaPC;S 32-58; ¢ ldeal For Yeast, Staph, Strep, Skin, Heart Muscle,
;2_'121’. ‘?;pegs pap—ers’ 1‘2,3—-168,' 5:11.)6;5 Micrococci, Mycobacteria, All Spores — Candida,
papers 169-199. Harvard Univ. Press, Albicans, Bacillus Subtilis, Etc.

Cambridge, Mass., 1964. 4721 pp. Ilus.

The Complex j-Plane. Complex angular .
momentum in nonrelativistic quantum scat- Model 8-75—3820, Model $-110—$920
tering theory. Roger G. Newton. Ben-
jamin, New York, 1964. 245 pp. Illus.
Paper, $4.95; cloth, $9.

Computer-Oriented Mathematics. An
introduction to numerical methods. Ladis
D. Kovach. Holden-Day, San Francisco,
Calif., 1964. 108 pp. Illus. Paper, $2.95;
cloth, $3.95.

Computing Methods in Optimization
Problems. Proceedings of a conference
(Los Angeles, Calif.), January 1964. A. V.
Balakrishnan and Lucien W. Neustadt,
Eds. Academic Press, New York, 1964.
337 pp. lllus. $7.50.

The Concept of a Riemann Surface.
Herman Weyl. Translated from the third
German edition (1955) by Gerald R. Mac-
lane. Addison-Wesley, Reading, Mass.,
19‘6*4'(:20?.31.55%'“Ig‘;;'siisl.z'fgl'_ 1. . Steels. For Further Information Contact:

Pergamon, London; Macmillan, New
York, 1964. 188 pp. Illus. Paper, $2.95. HE AT SY STEMS co
The first volume of a planned three- or L]
four-volume series for “0 level physics 775 Northern Blvd. @  Great Neck, L.I., New York
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ANIMAL
CAGING

Quality means dependability and the greatest
savings in cost over a period of time. Quality
in small animal and rodent caging is synonymous
with the name Keystone Plastics Company.
Acrylic plastic, polypropylene, polyethylene, sty-
rene, stainless steel or aluminum caging . . .
standard or special covers, cage racking, special
equipment and accessories for laboratory use
are all listed in our new catalog. Send for yours
today!

KEYSTONE PLASTICS CO.

701 PAINTER ST. < MEDIA - PENNSYLVANIA

MICRO-SUBMERSIBLE
MAGNETIC STIRRER

ONLY 114” DIAMETER BY 3” HIGH
SEALED TO STIR UNDER WATER
REMOTE SPEED CONTROL BOX
LOW VOLTAGE MOTOR RUNS COOL
OPERATES IN TIGHT SPACES

Write for bulletin
to Dept. S-49

TRI-R INSTRUMENTS, Inc.

cnd Mochaiaal Instruments for Scientific Research

144-13 JAMAICA AVENUE, JAMAICA, N.Y. 11435

SE AvaAILABLE
EXCLUSIVELY
FROM

BAUSCH
& LOMB

Bausch & Lomb has
been selected by
. Marine Colloids, Incor-
S porated as exclusive
distributor for SeaKem Brand Agarose in
the laboratory and clinical fields.
DATA
trongly-gelling Agar extract (powder form)
Non-ionic, with minimal adsorption and
H electroendosmosis
High optical clarity
Sulfate content—less than 0.5%
Ash content—less than 1.5%
Moisture content—less than 15%
(Assay available on request).
Supplied in standard units of 25, 100 and
250 grams. Larger guantities available on
request. Order from Bausch & Lomb, 77409
J Bausch St., Rochester, N. Y. 14602.

s R R T e e U

1500

SMALL' BOMBS and
PRESSURE VESSELS

Sizes: 22, 45, 71, 128, 200, 310, 510 ml. and larger.
Materials: T316 stainless, Monel and other alloys.
Working pressures: up to 5000 psig. and higher.
Maximum temperatures: 350°, 500° C, and higher.
Valves, electrodes and other fittings can be provided.
Let PARR help you select a combination suitable for
your particular requirements.

PARR INSTRUMENT COMPANY
211 Fifty-Third St. Moline, illinois
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designed to cover the last two years of a
four- or five-year course.” Volume 1 treats
motion, heat, and electricity.

A Course of Mathematics for Engineers
and Scientists. vol. 5. Brian H. Chirgwin
and Charles Plumpton. Pergamon, Lon-
don; Macmillan, New York, 1964. 210
pp. Illus. $3.75.

Creative Synthesis in Design. John R.
M. Alger and Carl V. Hays. Prentice-Hall,
Englewood Cliffs, N.J.,, 1964. 108 pp.
Hlus. Paper, $2.95; cloth, $4.95.

Differential Equations. Max Morris and
Orley E. Brown. Prentice-Hall, Engle-
wood Cliffs, N.J., ed. 4, 1964. 378 pp.
Illus. $11.35.

Differential Equations and Their Appli-
cations. Proceedings of a conference
(Prague), September 1962. Ivo Babuska,
Ed. Czechoslovak Acad. of Sciences,
Prague; Academic Press, New York, 1963.
247 pp. Illus. $12.

Differential Equations of Mathematical
Physics. N. S. Koshlyakov, M. M. Smir-
nov, and E. B. Gliner. Translated from the
Russian edition (Leningrad, 1951). by
Scripta Technica. Herbert J. Ragle, Ed.
North-Holland, Amsterdam; Interscience
(Wiley), New York, 1964. 717 pp. Illus.
$21.

Digital Calculations of Engine Cycles.
Prepared under the auspices of the Fuels
and Lubricants Activity Committee of the
Society of Automotive Engineers. Per-
gamon, London; Macmillan, New York,
1964. 112 pp. Ilus. $9.

Dynamics of Charged Particles. Bo Leh-
nert. North-Holland, Amsterdam; Inter-
science (Wiley), New York, 1964. 310
pp. Illus. $11.50.

Electric Machinery and Control. Irving
L. Kosow. Prentice-Hall, FEnglewood
Cliffs, N.J., 1964. 729 pp. Illus. $17.

Electronic Universal Vade-Mecum. Elec-
tron valves and semiconductor devices.
vols. 1 and 2. vol. 1, Radiorecciving
Valves (790 pp.); vol. 2, Semiconductor
Devices and Various Electron Devices
(659 pp.). Piotr Mikolajczyk and Bohdan
Paszbowski. Pergamon, London; MacMil-
lan, New York, 1964. Illus. $37.50.

Elementary Contemporary Mathemat-
ics. Merlin M. Ohmer, Clayton V. Aucoin,
and Marion J. Cortez. Blaisdell (Ginn),
New York, 1964. 396 pp. Illus. $7.50.

Elementary Theory of Elastic Plates.
L. G. Jaeger. Pergamon, London; Mac-
millan, New York, 1964. 118 pp. Illus.
Paper, $2.95.

Elements of Materials Science. An in-
troductory text for engineering students.
Lawrence H. Van Vlack. Addison-Wesley,
Reading, Mass., ed. 2, 1964. 461 pp. Illus.
$11.50.

Elements of Numerical Analysis. James
Singer. Academic Press, New York, 1964.
407 pp. Illus. $8.75.

Elements of Ordinary Differential Equa-
tions. Wilfred Kaplan. Addison-Wesley,
Reading, Mass., 1964. 282 pp. Illus. $7.50.

Elements of Physics. Alpheus W. Smith
and John N. Cooper. McGraw-Hill, New
York, ed. 7, 1964. 729 pp. 1llus. $9.50.

The Elements of Real Analysis. Robert
G. Bartle. Wiley, New York, 1964. 463
pp. Hlus. $10.95.

Encyclopedia of Polymer Science and
Technology. vol. 1, Ablative Polymers to
Amino Acids. Herman F. Mark, Norman

25 SEPTEMBER 1964

G. Gaylord,
Eds. Interscience (Wiley),
1964. 911 pp. Illus. $50.

Engineering Drawing from the Begin-
ning. vol. 1. M. F. Cousins, Pergamon,

and Norbert M. Bikales,
New York,

London; Macmillan, New York, 1964.
96 pp. Illus. $2.45.
Environmental Radioactivity. Merril

Eisenbud. McGraw-Hill, New York, 1964.
438 pp. Ilus. $12.50.

Equilibrium, Freshman chemistry prob-
lems and how to solve them. Pt. 2. M. J.
Sienko. Benjamin, New York, 1964. 246
pp. Illus. Paper, $2.95.

Equilibrium Thermodynamics. James
Coull and Edward B. Stuart. Wiley, New
York, 1964. 497 pp. 1llus. $9.95.

Experimental Fluid Mechanics. P. Brad-
shaw. Pergamon, London; Macmillan,
New York, 1964. 222 pp. Illus. Paper,
$3.75.

The Geology of Howard and Mont-
gomery Counties. Ernst Cloos, G. W.
Fisher, C. A. Hopson, and Emery T.
Cleaves. Maryland Geological Survey,
Baltimore, 1964. 389 pp. Illus. Plates.

Geology of the Duluth Gabbro Com-
plex near Duluth, Minnesota. Richard B.
Taylor, Univ. of Minnesota Press, Min-
neapolis, 1964. 75 pp. Illus. Plates.

Guidance and Control. vol. 2. Papers
based on a conference (Cambridge, Mass.),
August 1963. Robert C. Langford and
Charles J. Mundo, Eds. Academic Press,
New York, 1964. 1113 pp. Ilus. $14.25.

Guide to Activation Analysis. William
S. Lyon, Jr., Ed. Van Nostrand, Prince-
ton, N.J,, 1964. 206 pp. Illus. $5.95.

The History of the Study of Land-
forms, or the Development of Geomorph-
ology. vol. 1, Geomorphology before
Davis. Richard J. Chorley, Antony J.
Dunn, and Robert P. Beckinsale. Methuen,
London; Wiley, New York, 1964. 694
pp. Illus. $13.50.

Identification of Materials. Via physical
properties, chemical tests, and microscopy.
A. A. Benedetti-Pichler. Academic Press,
New York; Springer, Vienna, 1964. 504
pp. Hlus. $18.

Information Theory and Coding. Nor-
man Abramson. McGraw-Hill, New York,
1964. 217 pp. Illus.

Introduction to Allied Mathematics.
Francis D. Murnaghan. Dover, New
York, 1963 (reprint of 1948 edition). 399
pp. lllus. Paper, $2.

Introduction to Atomic and Nuclear
Physics. Rogers D. Rusk. Appleton-
Century-Crofts, New York, ed. 2, 1964.
486 pp. Illus. $8.75.

Introduction to FExperimental Statis-
tics. C. C. Li. McGraw-Hill, New York,
1964. 472 pp. Illus. $11.50.

Introduction to Infrared and Raman
Spectroscopy. Nor=an B. Colthup, Law-
rence H. Daly, and 3tephen E. Wiberley.
Academic Press, New York, 1964. 527 pp.
Illus. $12.

Introduction to Lattice Theory. Gabor
Szasz. Academic Press, New York, ed. 3,
1964. 229 pp. Illus. $8.50.

Kinetics of Precipitation. Arne E. Niel-
sen. Pergamon, London; Macmillan, New
York, 1964. 164 pp. Illus. $6.

Large Steerable Radio Antennas—Cli-
matological and Aerodynamic Considera-
tions (Ann. N.Y. Acad. Sci. 116, art. 1).
Harold E. Whipple, Ed. New York Acad.

Specify

Spec-
tro-.
guality

2, 2, 4-TRIMETHYL~
PENTANE,

U.V. Cut-off 194 my,
Evap. Residue
Moisture
Fluorescence

.00029% max.
019 max.

.3 ppb as quinine
base max.

An aprotic solvent with excellent transpar-
ency in the U.V. region; insoluble in water;

miscible with most hydrocarbons, halogen-
ated hydrocarbons, ether, carbon disulfide,
dimethylformamide, numerous oils and
absolute alcohols. Used as a spectrophoto-
metric solvent for fats, oils and waxes;
dipole moment Op. Write for Wall Chart
showing 40 Spectroquality Solvents,

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O., East Rutherford, N. J.

I ZERO GASES |

ARGON, HYDROGEN, AIR,
NITROGEN, HELIUM,
40% HYDROGEN—

60% NITROGEN

for use with flame ionization instruments as
carrier gases. Each cylinder is certified with
its actual hydrocarbon content.

Matheson is the world’s leading supplier of
high purity gas mixtures. Custom and stock
mixtures of 95 gases available from mixing
laboratories in 5 plants. Write for catalog.

MATHESDON

East Rutherford, N. J.
Forest Park, Ga., Joliet, Il La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ont.

*or more—from Matheson
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Srndned Thicknort

TIME

microscopée
slide labels

pressuRt STNSTIIVE

T oo e roll
1000 LABELS
size 7/8 X 7/8"

LABELS

6., INC.
Wi

SELFsricxine

MIIIS ’

VINYL coars

TIME SCOPE LABELS

Tdentify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
Jegal requirements ., . . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 73”7 x
plain white or imprinted with labora-
tory name, Time Scope Labels can be
pre-numbered if desired. Plain white
« end labels 34"
« or Tissue high thickness.
#pen, grease marker — all write per-
fectly
easy-to-use dispenser or sheet form.

See your laboratory or hospital

7. In

x 74” also in Standard
Pencil,

on Time Scope Labels. In

supplier for service.

- Syringe Pump
gives precise, reproducible
flow rates...available in
~models having discrete or

continuously adjustable rates.

The Sage Syringe Pump drives any of a
- number of different size syringes up to
- 100 ce capacity, pumps uniformly against -
- back pressures of 300 mm of Hg and up,

operates simply and reliably.

Model 234 (illustrated) oﬂ"crs discrete

rates, consists of a compact box housing
a synchronous motor. Above the box are
gears (interchangeable for different rates)
which engage mating racks on a driving
carriage which drives any of 5 different
size syringes. Reproducibility is *=0.1%,

Continuously variable speed models in-
clude a separate control box which is un-
affected by line voltage changes and gives
flow rates over a wide range réproducible
within £0.5%.

1502

C'orihmit Speed Models
* Model 234 '
(for syringes up L IO cc size) .
- Model 249
(for syringes up to 100 cc slze) 321 5‘ ;
Variable Speed Mndeh _ .
Model 237
(for syringes up to 10 cc size) $:325
Model 255
(for syringes up to 100 cc size) $395

$1'45 .

Write or Telephone for complete data.

SAGE INSTRUMENTS, INC.

S

2 SPRING STREET  WHITE PLAINS, N. Y.
AREA CODE 9514 WH 9-4121

of Sciences, New York, 1964, 355 pp.
Illus. Paper, $7. Twenty papers directed
toward “a few of the major problem
areas in the design and operation of large
antennas, namely the determination of the
natural wind environment and the result-
ing aerodynamic and aeroelastic effects.”
The papers are the results of a conference
held in September 1963.

Lattices. to Logic. Roy Dubisch. Blais-
dell (Ginn), New York, 1964, 96 pp. Illus.
Paper, $1.65.

Lectures on Elementary Number The-
ory. Hans Rademacher. Blaisdell (Ginn),
New York, 1964. 156 pp. Illus. $6.50.

Les Mécanismes Réactionnels en Chimie
Organique. Blanca Tchoubar. Dunod,
Paris, ed. 2, 1964. 247 pp. Illus. F18.

Mechanical and Electrical Vibrations.
J. R. Barker. Methuen, London; Wiley,
New York, 1964. 229 pp. Illus. $3.50.

Mechanical Twinning of Crystals. M. V.
Klassen-Neklyudova. Translated from the
Russian edition (Moscow, 1960) by J. E.
S. Bradley. Consultants Bureau, New
York, 1964. 227 pp. Illus. $19.50. The
English-language edition was “revised and
expanded by the author.”

The Mechanics of Aerosols. N. A.
Fuchs. Translated from the Russian edi-
tion by R. E. Daisley and Marina Fuchs.
C. N. Davies, Ed. Pergamon, London;
Macmillan, New York, 1964. 422 pp.
Itlus. $17.50.

Modern Digital Computers. Gerald A.
Maley and Edward J. Skiho. Prentice-
Hall, Englewood Cliffs, N.J.,, 1964. 232
pp. Illus. $10.

Modern Materials. Advances in develop-
ment and applications. vol. 4. Bruce W.
Gonser and Henry H. Hausner, Eds.
Academic Press, New York, 1964. 432 pp.
Ijus. $15.

Modulation Systems and Noise. John J.
Downing. Prentice-Hall, Englewood Cliffs,
N.J., 1964. 236 pp. Hllus. $11.

The Mossbauer Effect and Its Applica-
tions in Chemistry. V. 1. Gol’danskii.
Translated from the Russian edition (Mos-
cow, 1963). Consultants Bureau, New
York, 1964. 127 pp. Illus. Paper, $12.50.
Based on two of the author’s papers which
were given at meetings held in the U.S.S.R.
in 1962.

Network Theory. An introduction to
reciprocal and nonreciprocal circuits. Her-
bert J. Carlin and Anthony B. Giordano.
Prentice-Hall, Englewood Cliffs, N.J.,
1964. 493 pp. Illus. $16.

Neutron Irradiation and Activation
Analysis. Denis Taylor. Van Nostrand,
Princeton, N.J., 1964. 195 pp. Illus. $8.75.

Nonsteady Flame Propagation. George
H. Markstein, Ed. Pergamon, London;
Macmillan, New York, 1964. 338 pp.
Illus. $16.

Nuclear and Radiochemistry. Gerhart
Friedlander, Joseph W. Kennedy, and
Julian Malcolm Miller. Wiley, New York,
ed. 2, 1964. 597 pp. Illus. $10.75.

Nuclear Radiation Detectors. Jack
Sharpe. Methuen, London; Wiley, New
York, ed. 2, 1964. 249 pp. Illus. $4.95

Nucleon Structure. Proceedings of an
international conference (Stanford, Calif.),
June 1963. Robert Hofstadter and Leon-

ard I. Schiff, Eds. Stanford Univ. Press,
Stanford, Calif., 1964. 431 pp. Hlus.
$12.50.
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Numerical Methods and Fortran Pro-
gramming. With applications in engineer-
ing and science. Daniel D. McCracken
and William S. Dorn. Wiley, New York,
1964. 469 pp. Illus. $7.50.

Numerical Problems in Advanced Phys-
ical Chemistry. J. H. Wolfenden, R. E
Richards, and E. E. Richards. Oxford
Univ. Press, New York, ed. 2, 1964. 274
pp. Hlus. $4.80.

On Physical Adsorption. Sydney Ross
and James P. Olivier. Interscience
(Wiley), New York, 1964. 427 pp. Illus.
$15.

Organic Chemical Preparations. Frank
D. Popp and Harry P. Schultz. Saunders,
Philadelphia, 1964. 400 pp. Illus. Paper,
$5.25.

Organic Chemistry. An introductory
course. H. Lowther. Pergamon, London;
Macmillan, New York, 1964. 207 pp.
Hllus. Paper, $2.45.

Organometallic Chemistry. Eugene G.
Rochow. Reinhold, New York; Chapman
and Hall, London, 1964. 124 pp. llus.
Paper, $1.95.

Perception. Julian E. Hochberg. Pren-
tice-Hall, Englewood Cliffs, N. J., 1964.
128 pp. lllus. Paper, $2.25; cloth, $4.50.

Physico-Chemical Diagnostics of Plasma.
Proceedings, Fifth Biennial Gas Dynamics
Symposium (Evanston, Ill.), August 1963.
Thomas P. Anderson, Robert W, Springer
and Richard C. Warder, Jr., Eds. North-
western Univ. Press, Evanston, Ill., 1964.
451 pp. Illus. $15.

Physics of Semiconductors. John L.
Moll. McGraw-Hill, New York, 1964. 303
pp. Illus. $11.50

Plasma Kinetic Theory. D. C. Montgom-
ery and D. A. Tidman. McGraw-Hill, New
York, 1964. 305 pp. Illus. $11.50.

Plasma Spectroscopy. Hans R. Griem.
McGraw-Hill, New York, 1964. 592 pp.
Illus. $18.50.

Principles of Modern Algebra. J. Eldon
Whitesitt. Addison-Wesley, Reading, Mass.,
1964. 270 pp. Illus. $7.50.

Principles of Optics. Electromagnetic
theory of propagation, interference, and
diffraction of light. Max Born and Emil
Wolf. Pergamon, London; Macmillan, New
York, ed. 2, 1964. 836 pp. Illus. $17.50.

Principles of Solidification. Bruce Chalm-
ers. Wiley, New York, 1964. 335 pp. Illus.
$13.

The Production of Olefine-Containing
and Fuel Gases. Ya. M. Paushkin and T.
P. Vishnyakova. Translated from the Rus-
sian edition (Moscow, 1960) by D. Finch.
B. P. Mullins, Ed. Pergamon, London;
Macmillan, New York, 1964. 259 pp. Illus.
$10.

A Programmed Course in Basic Elec-
tromics. Staff, New York Inst. of Technol-
ogy. McGraw-Hill, New York, 1964. 428
pp. Illus. Paper, $7.95.

A Programmed Course in Basic Tran-
sistors. Staff, New York Inst. of Technol-
ogy. McGraw-Hill, New York, 1964. 487
pp. Illus. Paper, $7.95.

Progress in Cryogenics. vol. 4. K. Men-
delssohn, Ed. Academic Press, New York,
1964. 239 pp. Illus. $11. Seven papers:
“Radial flow low temperature expansion
turbines” by V. 1. Epifanova; “Liquid
helium supplies in Great Britain” by P. L.
Smith; “Helium-3 at low temperatures”
by D. F. Brewer; “Ferrimagnetism” by R.
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a greal new housing development!

16 duplex
16 duplex°

touble-duty piastic animal cage

The “Duplex” is designed as one cage with two separate compart-
ments: an entirely new concept in animal housing. The immediate
advantage is obvious. Now you can simply lift the two cages with
one hand and carry them easily to wherever required. The actual
time and motion saved over a week, month and a year is statis-
tically staggering!

The double-duty feature of the “Duplex” is fundamentally impor-
tant to every researcher and breeder. Each compartment houses
up to 8 mice for short term experimental studies or is equally
efficient for controlled one-to-one breeding. More. The compart-
ments are deep enough to house rats for specific research work.
Available in clear acrylic (LC380), clear polycarbonate (LC780) or
opaque polypropylene (LC580). Cover (LC820G).

Overall dimensions: 12" square x 6%2” deep.

Each compartment (inside dimensions): 11” x 51" x 6.

Another Exclusive irom Lab Cages
AB-SORB-DRI siwod seccing

o Uniformly sized square wooden particles scientifically designed
for small animals.

® Heat treated to eliminate harmful pathogens and screened and
aspirated to remove dust.

e Stays drier longer because movement of animals constantly
expose new, dry surfaces.

* Does not pack, resists sticking to cages.

o Makes cages easier to clean and has natural odor-absorbing
qualities.

e Animals will not eat it.

e Has longer cage life than other conventional bedding.
Now proven and acceoted coast to coast.

[ 2

®
AB-SORB-DRI
is made by Michael Wood Products, Garfield, N.J.
Exclusive agent: Lab Cages, Inc.

laiGA0eSInc.

P.0. BOX 176 KENNETT SQUARE, PA. ® AREA CODE 215, PHONE: 444-4887
SEND FOR OUR FREE CATALOG.
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When price is an object!

Buy this versatile Vacuum Oven for $135

Perhaps the vacuum oven you've wanted costs too much. If so, the new
Thelco Model 10 will solve your ‘*need versus budget” problem. Or,
perhaps you could eliminate bottlenecks at your bigger, more expensive
equipment by switching routine jobs to a Model 10. it's ideal for general
drying, conditioning, desiccating, moisture testing...does all and more
than many bigger, higher priced vacuum ovens do. It heats to 150°C in 1
hour 40 minutes under full 30 inches of vacuum. Temperature uniformity
is precisely held from *=0.5°C at 50°C to *=2.0°C at 150°C. Vacuum loss
is less than '/2"/hr. with source removed. Two handy shelves provide 108
sq. inches of work area. All this plus Thelco quality throughout. Maybe you
need more than one! Order now from your Precision Distributor—he has

. them in stock. :

Since 1920 e The tfinest in Quality Laboratory Apparatus

PRECISION
SCIENTIFIC CO.

3737 W. Cortland St., Chicago, lllinois 60647
Local Offices: New York « Chicago * Los Angeles
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K. Wangsness; “Magnetic cooling” by W.
A. Little; “Superconducting resonant cav-.
ities” by E. Maxwell; and “Superconduc-
tive materials and some of their proper-
ties” by B. W. Roberts.

Recent Progress in Surface Science. vol.
1. J. F. Danielli, K. G. A. Pankhurst, and
A. C. Riddiford, Eds. Academic Press,
New York, 1964. 426 pp. Illus. $16. Eleven
papers: “Surface viscosity” by M. Joly;
“Foams and free liquid films” by J. A.
Kitchener; “The electrical double layer
and electrokinetic phenomena” by D. A.
Haydon; “Electrode processes” by Sigmund
Schuldiner; “Corrosion of metals” by C. V.
King; “Surface-active substances” by W.
Black; “The chemistry of the semiconduc-
tor surface” by E. Tannenbaum Handel-
man; “Facilitated diffusion” by W. D.
Stein; “Cell contacts” by E. J. Ambrose;
“The external surface of the cell and in-
tercellular adhesion” by E. H. Mercer;
and “Formation and properties of bio-
molecular lipid membranes” by Paul
Mueller, Donald O. Rudin, H. Ti Tien,
and William C. Wescott.

Refractory Ceramics for Aerospace. A
materials selection handbook. Compiled
and edited by J. R. Hague, J. F. Lynch,
A. Rudnick, F. C. Holden, and W. H.
Duckworth. American Ceramic Soc., Co-
lumbus, Ohio, 1964. 515 pp. Ilus. $10.

Some Lessons in Mathematics. Mem-
bers of the Association of Teachers of
Mathematics. T. J. Fletcher, Ed. Cam-
bridge Univ. Press, New York, 1964.
381 pp. Ilus. Paper, $2.95.

Space and Time in Contemporary
Physics. An introduction to the theory
of relativity and gravitation. Moritz
Schlick. Translated by Henry L. Brose.
Dover, New York, 1964. 104 pp. Paper,
$1. Translated from the third edition,
Oxford Univ. Press, 1920.

Spectroscopy and Molecular Structure.
Gerald W. King. Holt, Rinehart, and
Winston, New York, 1964. 496 pp. Illus.

Statistical Mechanics and Dynamics.
Henry Eyring, Douglas Henderson, Betsy
Jones Stone, and Edward N. Eyring.
Wiley, New York, 1964. 522 pp. Illus.
$14.95.

Stoichiometry and Structure. Freshman
chemistry problems and how to solve
them. pt. 1. M. J. Sienko, Benjamin,
New York, 1964. 376 pp. Illus. Paper,
$2.95.

The Structure of Atoms. J. J. Lagow-
ski. Houghton Mifflin, Boston, 1964. 128
pp. Illus. Paper, $1.95.

Studies in Large Plastic Flow and
Fracture: With Special Emphasis on the
Effects of Hydrostatic Pressure. P. W.
Bridgman. Harvard Univ. Press, Cam-
bridge, Mass., 1964. 376 pp. Illus. $9.75.
A reprint of the 1952 edition—reviewed
in Science 115, 424 (1952).

Studies in Statistical Mechanics. vol. 2.
J. de Boer and G. E. Uhlenbeck, Eds.
North-Holland, Amsterdam; Interscience
(Wiley), New York, 1964. 286 pp. Illus.
$11.50.

Supersonic Flow Chemical Processes
and Radiative Transfer. D. B. Olfe and V.
Zakkay. Published for the North Atlantic
Treaty Organization by Pergamon, Lon-
don; Macmillan, New York, 1964. 496
pp. Illus. $25.

Surface Properties of Semiconductors.
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