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Introducing the new biomedical Dynograph? 
recorder which includes as standard those features 

most wanted by medical investigators * ink 

writeout on folded paper * rectilinear writing 

optional ? all 8 channels pre-wired and 4, 6 or 8 

channels operative * horizontal paper drive * inex- 

pensive interchangeable couplers * solid-state 

circuitry - pen lifters * two event markers * re- 

mote marker jack * large casters for easy 

moving ' panel space for accessories * storage 

space in cabinet * slow-fast paper speed 
switch e galvo-reversing switches on all 

channels * averaging circuits on all channels. 

Just what the Doctors order 
What's more, the cost is low, the delivery fast, 

and the service is nationwide by Beckman engineers. 
For more details on this best value in biomedical 

recorders, write for Data File OR- 5 

- 3 - SINSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA ? 94304 

INTERNATIONAL SUBSIDIARIES: 

GENEVA, SWITZERLAND; MUNICH, GERMANY; 

GLENROTHES, SCOTLAND; PARIS, FRANCE; 

TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 



A Magnificent Atlas of Ultrastructure 

Fawcett-THE CELL A New Book! 
By DON W. FAWCETT, M.D., Harvard Medical School 
This magnificent atlas of cellular fine structure offers 190 carefully 
selected full-page electronmicrographs of the cell, its structures 
and its components. With meticulous care and judicious insight, the 
author provides the histologist, anatomist, embryologist-and students 
in these fields-with a full-scale depiction of the nature of the cell, 
its construction and its processes. Special care has been taken in 
printing to insure superb reproduction of every detail as revealed 
by the electron microscope. Each illustration is accompanied by 
a fully descriptive legend on the facing page. Here the author 
summarizes the features of what is shown, and describes the staining 
and fixation methods employed to obtain the view. 
438 pp. * 190 full-page illus. * About $11.00 * New-Ready January, 1966! 

An Integrated Presentation of the Body's Functional Systems 

Guyton-MEDICAL PHYSIOLOGY New (3 rd) Edition! 
By ARTHUR C. GUYTON, M.D., University of Mississippi School of 
Medicine 
This New (3rd) Edition effectively reflects the many and dramatic re- 
cent advances in understanding of the basic functional mechanisms 
of the human body. The author presents the human body as a single 
functioning organism controlled by a myriad of regulatory systems. 
He goes beyond mere description of regulatory theory by showing 
how the conclusions reached through those theories are applied to 
body functions in specific situations of health and disease. This text is 
directed toward the student and the researcher in the health sci- 
ences. Even the most complex concepts are explained in an easy 
to understand manner, and technical terminology is held to an 
absolute minimum. Virtually every one of the more than 750 illustra- 
tions have been revised in this edition and 50 are completely new. 
About 1300 pages * 810 Illus. * About $16.00 * New (3rd) Edition-Ready Jan. 1966! 

A PraefticaI Discussion of Vital Aspects of Medical Genetics 

Thompson & Thompson A New Book! 
GENETICS IN MEDICINE 

By JAMES S. THOMPSON, M.D., and MARGARET W. THOMPSON, 
Ph.D., University of Toronto Faculty of Medicine 
Here is an interesting, lucid, and smoothly written exposition of vital 
aspects of genetics in medicine. It emphasizes practical application 
of a basic knowledge of genetics. Wherever possible the authors 
have used human examples. You'll find valuable sections on: prin- 
ciples of human genetics cytogenetics (human chromosomes, chromo- 
somal aberrations, sex chromosomes), biochemical genetics, immu- 
nogenitics (blood groups, autoimmune disease and transplantation), 
pharmacogenetics, developmental genetics, mathematics fundamental 
to human genetics, genetics and epidemiology, and genetics in 
medical practice (diagnosis, prognosis, and genetic counseling). Help- 
ful Appendices list genetically determined diseases and their recur- 
rent risks, and a glossary of genetic terms is included. 
About 250 pp. * Illustrated * About $7.50 * New-Ready March, 1966! 

W. B. Saunders Company 
West Washington Square, Philadelphia, Penna. 19105 SC/11/19/65 

Please send and bill me: 
p7] Fawcett-THE CELL: Its Organelles and Its Inclusions . About $11.00 

[I Guyton-MEDICAL PHYSIOLOGY ................. About $16.00 
n Thompson & Thompson-GENETICS IN MEDICINE .... About $ 7.50 

Name__ 

IL Address ____ 

( I I 
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a anA. Ha~~i ll Robert E. Olson S. J Kreshoverpend largely upon the nature of the 
INFORMATION AND COMMUNICATION (T) CS (UI connecting material between thin, 

ribbon-like crystals. The transmission 
electron micrograph, shadow-cast at 
23 degrees, shows fibrous links be- 

.... 
. . . . . . 

......ftween aggregates of crystals in a thin 
film of polyethylene (about X 65,000). 
See page 1026. 
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The EASTMAN CHROMAGRAM System for thin-layer chromatography 

consists of EASTMAN CHROMAGRAM Sheet and EASTMAN CHROMAGRAM 

Developing Apparatus. It makes TLC --once messy 

and cumbersome-fast, neat, and uncomplicated. Gone are the bulk 

and expense of coating equipment and the problems of breakage and 

siliceous dust. You take EASTMAN CHROMAGRAM Sheet out of a box, 

spot it, place it in the EASTMAN CHROMAGRAM Developing 

and separation begins. 

EASTMAN CHROMAGRAM Sheet comes in two types: Type 
K301R with fluorescent indicator and Type K301R2 without 
fluorescent indicator. Both types are inert poly(ethylene 
terephthalate) with an adsorbent layer of polyvinyl-alcohol-, 
bound silica gel 100 microns thick; over-all thickness is 
0.3mm. The 20cm x 20cm sheets are packed 20 to the box. 
They are easily cut to desired sizes and shapes-you need 
stock only the one size. 

EASTMAN CHROMAGRAM Developing Apparatus com- 
prises two identical 23cm-square plates made with bosses, 

"CHROMAGRAM" is a trademark. 
Patents applied for. 

ridges, and flats that work together; a solvent trough, an 
easel, and a pair of spring clips. The apparatus involves no 
presaturation or lining with solvent-soaked filter paper. It 
takes little bench space, and that only when in actual use. 

You can obtain EASTMAN CHROMAGRAM Sheet and Ap- 
paratus from your regular supplier of EASTMAN Organic 
Chemicals. Also available directly from Distillation Products 
Industries, Rochester, N.Y. 14603, at $35.50 for the appara- 
tus and $23.20 per box of sheet (prices are subject to change 
without notice and do not include transportation). 

Distillation Products Industries is a division of Eastman Kodak Company 

SCIENCE, VOL. 150 
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BERKELEY * 132nd AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposition 
of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science: F. Clark Howell on Significant Advances 
in Human Evolutionary Studies; Norman F. Ness on A New Look 
at the Earth's Magnetic Field; Jerome Y. Lettvin on Physiological 
Basis of Mental Activity; and William M. Fairbank on Some Aspects 
of Low Temperature Physics. 
AAAS Distinguished Lecture: Genetics and Cultural Change by 
George W. Beadle, president, University of Chicago. 
Interdisciplinary Symposia: Ground-level Climatology; Proteins and 
Nucleic Acids; Materials Science in Medicine, Dentistry, and Phar- 
macy; Behavior, Brain, and Biochemistry; Mathematical Bases in ~ w 

Economic Planning. 
Special Sessions: AAAS Presidential Address on Antarctica: Continent 
of International Science by Laurence M. Gould; the Joint Address of 
Sigma Xi and Phi Beta Kappa by J. Bronowski; the George Sarton 
Memorial Lecture by Stillman Drake on "The Accademia dei Lincei"; 
and the National Geographic Society Illustrated Lecture. 1 i 
AAAS Committees: Special Progranm of the AAAS Committee on 
Council Affairs on Civil Defense: Speakers: Eugene Wigner, Wolfgang 
Panofsky, Owen Chamberlin, Fred Payne, Barry Commoner, Bentley 
Glass, and Anatol Rapoport, moderator, and Henry Eyring, chairman; 
Committee on Desert and Arid Zones Research. 
Lawrence Hall of Science: Director Harvey E. White will lecture twice 
on this splendid Center of Science Education, 27 and 29 December. 
Sections and Societies: The 20 AAAS Sections and some 92 participat- 
ing societies are scheduling specialized symposia and papers. 
AAAS Science Theatre: The latest foreign and domestic films. 
Exhibits: The Annual Exposition of Science and Industry is on the 
lower level of the ASUC Student Center, AAAS Headquarters. 
Advance Registration: By registering in advance, you avoid delay at 
the Registration Center on arrival; you receive the General Program in .-, 
time to plan your days at the meeting; and your name is posted in 
the Visible Directory when the meeting opens. Use the coupon below. 

AAAS 
1515 Massachusetts Ave., NW 
Washington, D.C. 20005 

(Check la or lb) la. [:-Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and a Convention Badge. 

lb. [:-Enclosed is $3.00 for the General Program. (If I attend the meeting, the Badge, which I need to obtain the privileges 
of the meeting, will cost me $2.00 more.) 

2. FULL NAME (Dr., Miss, etc.) ............................................................................................. 
(Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE [] OR HOME E] ADDRESS ................................... 
(For receipt of General Program) 

CITY ..................................................... STATE ...... ZIP CODE ... 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION .............................. ....................... .. ..... 

5. FIELD OF INTEREST ........................................... .......................... 

6. CONVENTION ADDRESS ................. ......., a ot 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown) 

950 SCIENCE, VOL. 150 



MEETING 26-31 DECEMBER 
Make Your Reservations 

Make sure you have the sleeping accommodations you prefer. Since this is a campus meeting-and 
the ASUC Student Center is AAAS headquarters-society headquarters will be mainly in university 
buildings. 
Hotel and Motel Information. A deposit of $5 is required 
by all hotels and motels. Deposits are credited toward 
the final bill, and are refunded if cancellation is received 
not later than 10 days before the date of your reservation. 
Make checks payable to the AAAS Housing Bureau. 

Residence Hall Information. Accommodations are available 
for one or two persons per room, for couples, and for chil- 
dren 14 years or older. Hours for room registration at the 
Hall are 8:00 a.m.-10:30 p.m. daily. The full amount for 
room, with or without meals, is collected in advance. There 
is a special charge for overnight 30 December (no meals 
December 31): $6.00 single occupancy, $5.00 per person 

double. Parking is 50? per 24-hour day. The general dead- 
line for residence hall reservations is 10 December. 

For more details on all of the above facilities and services, 
see the 23 July issue of Science, page 454. 

The hotel, motel, and residence hall sleeping accommoda- 
tions are for your convenience in making your room reser- 
vation in Berkeley. Please use the coupon below and send it 
and any necessary deposit directly to the AAAS Housing 
Bureau in Berkeley. Give a definite date and estimated hour 
of arrival, and also your probable date of departure. The 
Housing Bureau will make the assignment and promptly 
send you a confirmation. 

Rates per Day 
HOTELS Single 

Claremont (300) $11.00 
Durant (200) 8.50* 
Shattuck (250) 8.50 

* A few single rooms at $5.50, twins at $7.50. 

MOTELS 

Berkeley House (112) 
Berkeley Plaza (52) 
Berkeley Travelodge (46) 
California Motel (42) 
Golden Bear (44) 

(and others) 

9.50 
7.00 
8.00 
6.50 

7.00-8.00 

Double 
$15.00 

11.00 

13.50 
8.50 

10.00 
7.00 

8.00-10.00 

Twin 
$15.00 

12.00* 
14.00 

13.50 
9.50 

11.00 
8.00 

10.00-12.00 

Suite 

$18.00-22.00 
25.00-35.00 

25.00-28.00 
15.00 

18.00 

RESIDENCE HALLS 

Single occupancy-$7.50 without meals; $8.50 with breakfast and lunch 
Two in a room-$6.50 each without meals; $7.50 each with breakfast and lunch 

AAAS Housing Bureau 
P.O. Box 210 
Berkeley, California 94701 

Date of Application .......................... Deposit of $................ enclosed 

Please reserve the following accommodations for the 132nd Meeting of the AAAS in Berkeley, 26-31 December 1965 

First Choice of Hotel, Motel, or Residence Hall ........................ ......... Second Choice ........................... .......... 

Type of room: Single [ Double bed D Double, twin beds E1 Suite F- Rate: Desired ................ Maximum rate.............. 

Number in party ............ Sharing this room will be: ...... 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ................................. A.M. ............P.M. ........ . DEPARTURE .............. ............... 
(These must be indicated-add approximate hour, A.M. or P.M.) 

NAME ................... ....................................................................................................... 
(Individual requesting reservation) (Please print or type) 

ADDRESS ........................... ................... 
(Street) (City) (State) (ZIP Code) 

Mail this coupon now to the AAAS Housing Bureau. Enclose hotel or motel room deposit if needed. Make checks payable to AAAS Housing Bureau. 
All rooms will be assigned and confirmed in order of receipt of reservation. 
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Parking 
Free 

50?, $1.00 
Public 



FOR GROUP 

DEMONSTRATION 
THE BAUSCH & LOMB GAS LASER permits graphic instruction in the principles 
of geometric and physical optics to an entire group. Demonstration of single 
slit diffraction, multiple slit interference, airy disc patterns, the Abbe Theory 
of image formation, spatial filtering and spatial harmonics as well as experi- 
ments on the laser itself may be performed. 
The unit consists of a laser tube filled with a helium neon gas mixture, its 
housing, a power unit and a laboratory manual. Price: only $750 complete- 
ready for use. 

SPECIFICATIONS: 

Wavelength . . linearly polarized monochromatic beam at 6328 A. 
Power. ... 1 milliwatt plane polarized output. 

Excitation... 27.12 megacycle per second radio frequency crystal-controlled oscillator. 

A manual, "Principles and Applications of the Helium-Neon Laser," describing laser 
theory, with illustrations, is offered at $2.00. 

The "1965 Laser Experiments" folder is available free. 

ADVANCED POLARIZED 
LIGHT DEMONSTRATOR 

Contains a comprehensive selec- 
tion of 14 polarized light ma- 
terials and a copy of Polarization 
of Light. The book is a brief, 
modern review of the major the- 
ories of light, a discussion of po- 
larized light, retardation, bire- 
fringence, interference and re- 
lated theories, with suggestions 
for demonstrations and groups 
of experiments for individual use. 

BAUSCH & LOMB 20823 Bausch Street, Rochester, New York 14602 
[ ] Laser Manual, No. 41-17-01, [ Light Polarizing Teaching Aids, 

copies at $2.00 each, prepaid Cat. No. 31-2119, FREE 
TO OBTAIN DEMONS TRA TION ! -] 1965 Laser Experiments, F- Laser Catalog, 
MATERIAL USE THIS COUPON I No. 41-2111, FREE No. 41-2089, FREE 

D "Lasers" by Alex E. Martens, No. 41-2126, FREE | 

NProfessional Affiliation .................... . ............ ..................... 

Address .. ... -.....---..-I.?... ............ 

CAddreity ......-..-......-...... ... ... -.. - .------.--------- . . State .......-....... .......... Zip ---- --..... I.......... city - - -- - - State-- -Zip.-.J BAUSCH & LOMB ) 
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A unique and versatile analytical tool, the LTA-600 provides a 
continuous, controlled source of low pressure, low temperature 
plasma and a set of five chambers for simultaneously exposing 
one or more samples to plasma. The sample above was bathed 
in oxygen plasma at a pressure of 1 mm and temperature of 
100?C for 1 hour. The oxidation is so delicate that the three 
dimensional structure is retained. 
At present, chief uses for the LTA-600 are low temperature 
ashing of organic media for subsequent elemental analysis 
and removal of organic substrates from samples destined for 
optical or electron microscopic analysis. Preparation of 
samples for atomic absorption spectroscopy is another ideal 
application. 
Using the LTA-600 is extremely easy. It runs unattended so 
you can put your sample in at the close of work and find it 
fully prepared the next morning. The whole process is so safe 
and simple that the LTA-600 can be used in a clean room. 

Send us your samples. To give you a better idea of how the 
LTA-600 can be applied to your problems, we would be glad 
to run qualification samples for you at no obligation. You might 
also be interested in knowing more about our special research 
services in the area of excited gas technology. Recently, we 
have used cold plasma techniques to volatilize C14 into C1402 for 
liquid scintillation counting, reducing submicron metal oxide 
powders for powder metallurgy, and drastically altering the 
physical properties of polymer surfaces. 
For more information, please call collect or write. Phone: 415- 
525-8510. Address: 2030 Wright Ave., Richmond, California. 

TRACERLAB 
A Division of Laboratory for Electronics, Inc. 

RICHMOND, CALIFORNIA 94804 

Waltham, Mass.; Houston,Texas; Malines, Belgium. Sales Offices in Principal Cities 



Why Do Big Ideas Keep Coming From Castle? 

BECAUSE WE PLAN IT THAT WAY 
We think in terms of being first-in theory and design. That's why we have a brand 
new research center-why we spent thousands of dollars last year on research- 
why we pay engineers to do nothing but think big. 
All this pays off in big ideas ... in high vacuum and ethylene oxide sterilization 
... in modern surgical lights ... in operating table design ... in advanced sterili- 
zation techniques. 
Next time you look over the field, notice who's in first place with the big ideas. We 
planned it that way . . .we're working hard to keep it that way. Wilmot Castle 
Company, 1708 East Henrietta Rd., Rochester, N. Y. 14602. 

WILMOT CASTLE COMPANY 
a subsidiary of Ritter Pfaudler Corporation 



STORE THE DATA 
? Two-parameter storage, 
? Dual-single parameter storage, 
? Multiplex single-parameter, 
? Time-sequenced single- 

parameter, 
* Single-parameter analysis, 
* Time-sequenced scaler. 

DISPLAY THE DATA 
* Versatility of display typified by 

examples at the right. 

EMPHASIZE THE DATA 
* Parametric selection of Region- 

of-Interest for manipulation and 
readout. 

* Data threshold intensification for 
visual emphasis of data and con- 
finement of readout to that data. 

MANIPULATE THE DATA 
* Resolving, easily and quickly. 

Integration, either peak-area or 
peak-volume. 

READOUT THE DATA 
* Readouts include oscilloscope, 

tape punch and reader, high-speed 
printer, typewriter, point plotter, 
and magnetic tape. 

MORE INFORMATION? 
* Consult your Nuclear-Chicago 

sales engineer or write for our 24- 
page Multiparameter Analyzer 
Brochure. 

40 x 40 PROFILE MODE. 

DUAL 4 x 400-CHANNEL FORMAT- 
two 400-channel coincident and two 
400-channel noncoincident spectra. 

DUAL 2 x 800-CHANNEL FORMAT- 
two independent 800-channel spectra. 

40 x40 MAP MODE-Region-of-Interest 
and data intensification around peak. 

1 x 1600-CHANNEL FORMAT-Region- 
of-Interest around peak. 

16 x 100-CHANNEL FORMAT-time- 
sequenced single parameter mode. 

40 x 40 PROFILE MODE-Region-of- 
Interest and data intensification around 
peak. 

16 x 100-CHANNEL FORMAT-four 
separate detector inputs. 

16 x 100-CHANNEL FORMAT-two- 
parameter storage mode. NUC:R.4-267 

RIDL 
RADIATION INSTRUMENT 
DEVELOPMENT LABORATORY 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 
4517 West North Ave., Melrose Park, III. 60160 

In Europe: Donker Curtiusstraat 7 
Amsterdam W, The Netherlands 

Scientists and engineers interested in challenging career opportunities are invited to contact our personnel director. 

I 
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How to avoid going through 

10,000 case histories 

to find the files of the 

8 patients who were treated for 

3 kinds of respiratory diseases 

during the past 10 years: 

Use Keydex 
-McBee's low-cost information retrieval 

and object identification system. It pin- 
points the information in minutes. 

How it works: Key Cards are prepared for each characteristic or 
key word you want access to. Then, each document or item in your 
files is referenced to the pertinent Key Cards by a simple coding 
operation perfected by McBee. (Up to 10,000 items can be refer- 
enced on a single Key Card.) 

To find all the documents pertinent to your specifications-and 
only these documents-you merely select the Key Cards for each 
desired characteristic and superimpose them on the viewing screen. 
And immediately, the location of all the documents you need is 
spotlighted. 

The whole operation takes place in a matter of minutes-and 
anyone can use Keydex after very brief instruction. 
For details, fill in this coupon and return it to us. MCBEE lB 

956 

1 Vt:ol AU Ve inoratllU i on,II 1 operawr rnerey 1 se- 

lects Keydex Key Cards with desired key 
words and superimposes them on the view- 
ing screen. Location of wanted items is spot- 
lighted through illuminated code holes. 
r- ......l 

McBEE SYSTEMS, Dept. 95KI 
A Division of Litton Industries 
Practical Methods Library, Athens, Ohio 
Gentlemen: 
Please send me full details on Keydlex. 

I City State I 
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A single line of B&A? "Instrument Grade" solvents 
for all 3 analytical instruments! 

Brand-new B&A "Instrument-Grade" Solvents are the 
first designed in a single grade for use in all 3 instrument 
techniques-gas chromatography, ultraviolet and infra- 
red. This cuts your inventory and shelf-space require- 
ments, while providing better uniformity! 

Also, B&A backs the purity of these "Instrument Grade" 
Solvents with more complete and more sensitive test in- 
formation than has ever been offered you before. You 
save time and work by eliminating further lab tests. 

With each bottle we furnish a gas chromatogram and, 
where applicable, ultraviolet, infrared and near infrared 
curves: 

:!-?!3 For gas chromatography-you get a chromatogram 
obtained via the flame ionization detector, 500 times 
more sensitive than a thermoconductivity detector. 

-. For ultraviolet-you get tests run with a cell thick- 
ness of 100 mm. instead of 10 mm., making for 10 times 
more sensitivity in the detection of impurities. 

B&A? Laboratory Chemicals 

GENERAL CHEMICAL DIVISION 
P.O. Box 353, Morristown, N.J. 

_1 : For infrared and near infrared-you get tests run on a 
precision double-beam grating spectrophotometer. 

In addition, we give you water-content and residue-after- 
evaporation data with each bottle. 

We will be glad to send you detailed data on B&A "In- 
strument Grade" Solvents. Just send the coupon, or 
contact your nearest Allied Chemical B&A Sales Office. 

B&A Products 
General Chemical Division 
Allied Chemical Corporation 
P.O. Box 353, Morristown, N. J 

S-1 15 

Please send data for the solvents I have checked. 

0 Acetone 0 1, 2 Dichloroethane 
O Benzene 0 n-Heptane 

0 Carbon Disulfide 0 Methyl Alcohol 

0 Carbon Tetrachloride 0 Propyl Alcohol, Iso 

0' Chloroform 0 Pyridine 

O Cyclohexane 

Stat . Zip .. 
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The money camera 

plays for keeps. 

Don't you? 
That's what we call the Bolex 
16: "the money camera.' Be- 
cause when there's some- 
thing on the line, when you 
can't afford mistakes, you 
can always depend on it. 

. Why? 

... s Because Bolex has 
more going for you.Take the camera 
pictured above, it's 
called "The Coach:' 
and with it you can 
take anything from a 
wide sweep to a close- 
up of a quarterback 
hand-off. Capture 
athlete's form in all 
sports, easily. Or slow 
the action down to extra 
slow motion. And never waste a second in reloading, 
because of automatic threading and spool ejection. And 
you have more going for you in sports accessories, too. 
Take the "all-sport" tripod, shown above. It lets 
you zoom with your left hand, while you pan to 
follow the action and hold the pan handle with 
built-in cable release in your right. You just don't 
miss a play. And take the special "unimotor" 
(shown above) that lets you run off 100 feet of .. 
film at a clip. Either plugged-in or on batteries.And 
take any one of the more than 50 other accessories. 
That's "the money camera' for you. . :,v:, 

958 

Now you might ask 
whether the Bolex is shrXgou j 
great only outdoors. Not i 
by a long shot. It has 
the lens speed and focal 
length to capture the :-- 
action of basketball, g I 
(shown right) swimming, : 
wrestling, fencing. Any i 

indoor sport. And just to 16, write: show its real versatility, 150 
replace the zoom with i 
an extreme wide angle i:i ... . .. 
or extreme telephoto 
lens (as shown below) -:"::.. 
and it's perfect for na- / 
turestudy (shown right), drama class, bio lab, or anyother 
scholastic purpose. 

That's whywe call Bolex"the money camera" Because 
it's rugged, dependable, versatile. Because it always 

comes through. In any situation. That's why you'll 
find the Bolex "Coach" in schools throughout the. 
country. And that's why your school should put its 
money on it, too. Bolex: "the money camera'' You 

can depend on it. 
For further information or free catalog on 

i,P'.:--::- shooting sports with the Bolex 16, write: 
......... 'Paillard Incorporated, 1900 Lower Road, 

Li n den, N. J. 07 03 6. 3 C 1. 
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ASCENDING 
CHROMATOG- 
RAPHY-The 2.5 
column is easily 
adapted by insert- 
ing TWO UPWARD- 
FLOW ADAPTORS 

THE STANDARD 
SEPHADEX LABO- 
RATORY COLUMN 
FOR DESCENDING 
CHROMATOG- 
RAPHY 

19 NOVEMBER 1965 

Especially designed for 
Gel Filtration Chromatography 
Ion Exchange Chromatography 

Sephadex 
Laboratory Columns 

A product of over six years' 
research know-how brings you 
these"'exclusive" column features: 

1 SPECIAL DESIGN BED SUPPORT-eliminates trouble- 
some sintered glass disc 

2 MIXING CHAMBER-of less than 1/10% of bed vol- 
ume minimizes sample dilution to insure optimal zone 
sharpness for critical separations 

3 INERT NYLON NETTING-on both the sample appli- 
cator and bottom endpiece eliminates adsorption of 
biologic material 

4 DESCENDING TO ASCENDING SYSTEM-easily con- 
verted by replacing both endpieces with upward-flow 
adaptors 

5 SAMPLE APPLICATOR-distributes the sample 
evenly over the bed surface to insure sharp zones for 
critical separations as well as to protect and stabilize 
the bed 

6 STRAIGHT COLUMN DESIGN-eliminates zone inter- 
action by insuring horizontal flow 

7 UNIQUE COLUMN DESIGN-allows for interchanging 
of parts, replacement of broken parts, and it can 
easily be assembled or disassembled for cleaning 
and storage 

8 SELECTED CONSTRUCTION MATERIAL-to avoid 
destruction of sensitive biologic materials 

I 

Available Sephadex Columns and Accessories 

Type LABORATORY COLUMNS Size 

Sephadex Column 1.5 cm x 30 cm 
Sephadex Column 1.5 cm x 90 cm 
Sephadex Column 2.5 cm x 45 cm 
Sephadex Column 2.5 cm x 100 cm 

Type COOLING JACKETS Size 

Sephadex Cooling Jacket To fit 2.5 cm x 45 cm column 
Sephadex Cooling Jacket To fit 2.5 cm x 100 cm column 

Type UPWARD-FLOW ADAPTORS Size 

Upward-Flow Adaptor To fit the 2.5 cm Sephadex Column 

Information Service A comprehensive reference list, abstract cards, 
and other information on Sephadex columns and products are avail- 
able. Direct inquiries on your letterhead to the local Pharmacia 
representative or to: 

( PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 

(Inquiries outside North America should be directed to PHARMACIA FINE 
CHEMICALS, Uppsala, Sweden.) 

961 
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Double element heating tapes... 
waterproof 
Only /16" thick, can be wrapped on tubes as 
small as Y8" diameter. Operable to 480? F 
(temperature limit of Silicone rubber cover- 
ings). Ribbon type heating element. 
? 2" Wide, 9.082 ohms per ft., 950 per ft. 
* Y" Wide, 3.768 ohms per ft., $1.40 per ft, 
* 1" Wide, 1.88 ohms per ft., $2.00 per ft. 
* Add $5.00 each unit for finishing ends 

and fitting with plug and supply cord. 

Cal-Cord heating cords 
withstand high temperatures 
Cal-Cords are only 316" in diameter, can be 
wrapped on tubes as small as Y2" diameter, 
* 400? C Medium Cal-Cord-glass fabric 

insulation, lengths 2 to 16 ft., 
80 to 640 watts, $6.50 to $35.00. 

* 600? C Super Cal-Cord-quartz fabric 
insulation, lengths 2 to 8 ft., 
200 to 800 watts, $8.00 to $25.50. 

tt 

Ii 

/ 

I 

for laboratories, pilot plants 

rugged ..flexible... 
safe heating tapes; 

cords-by Glas-Col 

Glas-Col heating cords and tapes can be loaded right up to insulation 

limits without burning out. They can be flexed, twisted and coiled 

again and again, on small diameter equipment, without damage. 

They're built to withstand rough service and last for years. 

Heating elements terminate at one end into a single twistlock con- 

nection for joining to supply cord (included with each unit). No loose 

terminals at ends. More information on request. 
962 

LiA5-EEC 
HEATING TAPES 
Glas-Col Apparatus Company 
Dept. SC ,711 Hulman St., Terre Haute, Ind. 

*U.S. Patents 2,952,001; 2,982,932; 2,989,613 
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shaping new links in 
man/computer communications.... 

NEW REMOTE CALCULATOR brings high-powered 
computing to the individual scientist's desk 

The Control Data Remote Calculator is an amazing new 
tool developed for you. It enables many scientists, mathe- 
maticians and statisticians to simultaneously use the 
CONTROL DATA? 6600-the world's most powerful com- 
puter-to get quick answers to problems stated in mathe- 
matical language. At the same time it frees the user from 
frustrating conventions, programming intermediaries and 
tedious waiting. This combination of power and convenience 
broadens your horizons-encourages experimentation, 
innovation and creativity. 

Up to 2000 calculators can be installed remotely, via 
standard telephone channels, through the common-user dial 
network. Calculators can operate concurrently with normal 
processing and other types of remote terminals. This flexi- 

bility along with compact portability enables the calculator 
to be used for "homework." Whether at home or office, 
the user merely queries the computer from the calculator 
keyboard containing all conventional mathematical functions 
and symbols. Answers are shot back on the calculator's 
display panel. 

Powerful computer systems, and the means for people 
to get at them the moment they need to, account for today's 
preference for Control Data computer systems in scientific 
research and development. 
Talk over your requirements 
with your Control Data repre- 
sentative. Or write our Min- _ 
neapolis address. Dept. G-115. 

Q-IM l1hk AX/cl CO XAIkklKl:APnl IC KAIKIKFC:nTA Kr/AA1 



18:44 hrs. 19.23 hrs. 19.34 hrs. 

Anaphase: bivalents of homologous chromosome pairs moving to opposite poles during spermatogenesis in Pales ferruginea (Tipulidae). 

A faultless sequence 

automatically 
With the Carl Zeiss Photomicroscope, you can concentrate on the specimen-instead of camera work. 
That's done automatically by the built-in photographic system. The touch of a button selects the right 
exposure time, opens and closes the shutter, advances the film, actuates a film counter and re-cocks the 
shutter. Result: faultless sequences in color or black-and-white. [ This truly universal microscope gives 
you all the practical versatility you have come to expect of a Zeiss microscope. It can be equipped for 
transmitted or reflected illumination. There are also various exchangeable stages and optics for bright- 
field, dark-field, phase-contrast,polarization and traolnsmitted-light interference work. OThe instrument has 

inUE I ~W a- a built-in, pre-centered 6-volt lamp. But you can also use a 12-volt lamp 
or high-pressure mercury burner for ultra-violet or fluorescence micros- 

_Z E I~ ~~JKf JL B B copy. O The built-in Zeiss OPTOVAR provides three different magnifica- 
tions for each eyepiece/objective combination-without changing focus. O For complete information, 
write Dept. SC, Carl Zeiss, Inc., 444 Fifth Avenue, New York, N. Y. 10018. In 
Canada: 14 Overlea Blvd., Toronto. COMPLETE SERVICE FACILITIES AVAILABLE. 

THE GREAT NAME IN OPTICS 
ATLANTA, CHICAGO, DENVER, LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C., BOSTON IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER 



Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in 
five distinctive colors-but 
not just for looks. Each color 
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Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in 
five distinctive colors-but 
not just for looks. Each color 
means a particular type of 
electrode for your particular 
purpose. Our new catalog lists 121 
different designs, each the 

very best for a given application. 
And they're all in stock for 
immediate delivery. Call your local 
Beckman office today or 
write for the Electrode Catalog 
and choose your own. 
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INSTRUMENTS, INC. INSTRUMENTS, INC. INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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available opportunities? Is there no way 
to channel some funds and expertise 
along these lines? 
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?. . A quite common factor in 
achievement in all fields is energy 
level-not motivation or drive or push 
but the physical energy a person has 
available to follow his motivation. We 
are all familiar with the man of ordi- 
nary, even inferior, native ability who 
has risen high simply because he is 
always alert, alive, and brings to every 
act an uncommon amount of energy. 
We are equally familiar with the man 
who is always tired without apparent 
cause and who fails to rise to the level 
indicated by his native ability. Yet I 
have never heard of any testing pro- 
gram-academic or in placement cen- 
ters-to measure the physical energy 
the person can bring to bear. . . . The 
man who found some way of truly in- 
creasing this energy would be making 
at least as great a contribution as those 
who have found ways of increasing 
longevity. 

DAVID H. FULLER 

359 Franklin Street, 
Wrentham, Massachusetts 

Harder by the Dozen 

S. T. Fisher ("More on metrics," 
Letters, 24 Sept., p. 1450) says, "We 
count by tens because we have ten 
fingers. But twelve is a much better 
base. ..." But is it? The argument 
usually given in favor of base 12 is 
that 12 has five divisors: 2, 3, 4, 6, and 
12, while 10 has only three divisors: 
2, 5, and 10. So let us see what hap- 
pens, in practice, when we divide a 
number A by a number B. 

1) To start with a truism, A divided 
by B will give a whole number, with no 
remainder, if and only if A is a mul- 
tiple of B. This is quite obvious, but 
what is apparently less obvious to some 
people is that it is quite independent of 
the base m in which A and B are writ- 
ten. In base 10, the number 195 is not 
divisible by 6; if you rewrite the two 
numbers in base 12, you find that 143 
is still not divisible by 6. The only 
advantage of B's being a factor of the 
base m is that you can see at a glance, 
by looking at the last digit of A, 
whether A is divisible by B or not. But 
in the case considered (10 vs. 12) even 
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this advantage is illusory, because it 
happens that it is fairly easy to find 
out if a number A written in base 10 
is divisible by 3, 4, 6, or 12, and much 
harder to see if a number A written in 
base 12 is divisible by 5 or 10. 

2) When A is not divisible by B, if 
we accept the use of common fractions 
to write the result there is obviously no 
difficulty, whatever the base used. 

3) When A is not divisible by B and 
we wish to write the result as a decimal 
fraction (in base 10), we find that, be- 
cause 10 = 2 X 5, the result will be a 
terminating fraction if B is of the form 
2a X 5b; in all other cases we have an 
unending (in fact periodic) fraction. In 
base 12, as 12 = 2 X 2 X 3, we have 
a terminating fraction if B is of the 
form 2a X 31. Is this an advantage? 
Only if numbers of the form 2a X 3b 
are more frequently used than those of 
the form 2a X 5b, which seems doubt- 
ful. In fact the smallest base to give us 
an advantage in this respect would be 
2 X 3 X 5 = 30 (with seven divisors). 
All those in favor of adopting 30 as a 
base for our future computations please 
hold up their hands! 

4) So much for the mathematical 
operation of division. It is easy to see 
that it is directly applicable to the field 
of weights and measures. But it may be 
worth while to consider briefly the spe- 
cial case of a sum of money S which 
has to be divided equally among B per- 
sons. Whatever the currency used, there 
is always one coin which is smaller than 
all the others (the cent in the United 
States). Let us call A the number of 
such coins to which the sum S is equal. 
We are brought back to the numerical 
problem of dividing A by B discussed 
above, with the additional conclusion 
that, if A is not a multiple of B, it is 
impossible to perform the operation 
exactly. The fact that the currency is 
based on a scale of 10, or 12, or any 
other multiple has no influence at all. 
If anyone is not convinced of this, let 
him try to divide ?5 1 Is. 7d. into six 
equal parts . . . 

If the "French and Russian revolu- 
tionaries" had indeed adopted the duo- 
decimal system of counting, as Fisher 
wishes they had, it would have meant 
a long period of utter confusion. And 
even when this period was over, school- 
children learning their addition and 
multiplication tables would have had 
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children learning their addition and 
multiplication tables would have had 
to memorize, for each of them, 121 
results instead of 81. ... 
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ACE AUTOMATIC PIPETTER 

Fills and Pours Automatically,Rapidly. 

?Interchangeable: One Head For 
All Capacities, All Volumes. 

*Short Tipping Angle. 

8004 DISPENSING PIPET, Automatic. Fills and pours auto. 
matically, rapidly. One head for all capacities, all volumes. 
Short tipping angle. Interchangeable volumetric bulbs give re- 
producible volumes within ? 1% for capacities greater than 5 ml. 
Smaller capacities to within ?0.1 mi. reproducible. Bulb joint is 
V 14/ 20, head and flask T 29/42. Please specify volume of 
bulb and flask when ordering. 

9 14/20 Interchangeable Volumetric Heads, Cap.: 1 mi.: $3.75, 
3 mi.: $3.75, 5 mi.: $3.75, 10 mi.: $3.85, 15 ml.: $3.85, 20 mi.: $3.95, 
25 ml.: $3.95. Specials to order. 

; 29/42 Erlenmeyer Flask, Cap. 500 ml.: $2.60, 1000 mi.: $3.10. 

I 29/42 Flask Head $11.80. 

Combines the light weight 
the impact and 
shatter resistance 
of plastic with the 
transparency 
of glass. 

ACE 
DURA - VACA 

Vacuum Plastic Desiccator 
* Safe-extremely implosion resistant. 

k Strong-spherical shape presents maximum 
strength, both in resistance to pressure 
and deflection of impact blows. 

* Light weight-52% lighter than glass. 
* Transparent-92% light transmission. 
* Large working area-6V12" height avail- 

ab!e at center above 91"4' dia. porcelain 
plate. Holds 2 Ibs. Drierite or similar 
material. Ample space for air circulation. 
Price complete without plate $46.00. 

Also available, Ace Dura-Vac? "Standard" 
with the new instant vacuum release. Send 
for Brochure. 

New ACE plastic coating 
makes glass safe 

has many uses 

* When glass breaks during hazardous 
experiments, coating contains flying glass 
particles, prevents injury. 
* Retains valuable research results long 
enough to permit recovery. 
* In vacuum systems, prevents flying 
glass when evacuated flasks are broken. 
* Seals joints, stopcocks. 
* Increases resistance to mechanical 
shock, builds up handles on spatulas, 
coats clamps, rings, tongs. 
* Easy to apply. Directions included. 
* Economical. Price $5.50 500 cc. Half 
gallon $17.25 
Order or write for folder. 

ACE 

McLEOD 

. GAUGE 
accurate to 
within+3% 

The most convenient and economical in. 
strument for measuring low pressures 
from 1 micron up. Ace McLeod Gauge, 
supplied with Hammertone green stand, 
has metal locking device with position 
holding action eliminating the need for 
glass hooks and springs, will hold to any 
position to which it is rotated. Calibrated 
TRUBORE? Tubing assures accuracy and 
changeability in each of the following 
pressure ranges: 

Type 

A 
B 
C 
D 

Pressure Range 
mm. Hg. 

0-1.0 
0.5.0 
0-10.0 
0-15.0 

For complete line of Ace 
Catalog 64. 

L Lowest Reading 
mm. Hg. 

0.001 
0.005 
0.010 
0.050 

gauges, see Ace 

A ACE GLASS INCORPORATED 

Vineland, New Jersey 

JOUISVILLE, Ky. SPRINGFIELD, MASS. 

For further details, see your new Ace 
Catalog 64 or write us for informa. 
tion on any specific item. 
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1/5 second response over 10" span the only wide chart 1/5second + ,the only wie c hart 
RnooId I,,arin 

inertial ink pump ) ' IJ .u 

Never before has a servo recorder offered the versatility, 
dependability and reliability of the Wide Chart Ester- 
line Angus Speed Servo.? It delivers: iai chtre 

E 1/5 second response over the full 10" span. - spans as ts daanoe 
low as I MV. 1 a servo mechanism with only one moving part t 

. . . no drive cords to break or gears to wear. O new inertial I m ii "r 
ink pump (patent applied for) provides skip-free writing at t:o"p!er eo wt ' 

any pen speed. E] optional adjustable zero-adjustable span dv e 
... zero displacement to + 100 MV... spans from 1 to 100 
MV. L solid state amplifier. L] source impedance of 50,000 witi:nsr:a:-e:d 
ohms. 1 conductive plastic feedback potentiometer lasts thou- crteaofbr 
sands of hours longer than any wire wound potentiometer. 
Our new Series "E" Catalog has the complete story. Write for it. iiii:fea: 

ESTERLINE ANGUS INSTRUMENT COMPANY, INC. See us at Wescon ? Booths 3523-3524 
Box 24000-L . Indianapolis, Indiana 46224 

P SS,... .. ESTERLInce ANin nsGUrmentation for over 60 years 

Excellence in instrumentation for over 60 years 
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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 of 
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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Diversity of Institutional Goals 
Too many of the institutions that are changing their roles-typically 

but by no means exclusively the state teachers colleges that are be- 
coming state colleges or universities-seem to see only one proper 
model to follow: the great, complex university. They hope to become 
Harvards, or Berkeleys, or Michigans, or Chicagos. 

Many of the institutions on this overcrowded bandwagon will fall 
off. There are not enough scholars in chemistry or sociology or history 
to staff first-rate departments in all the institutions that are hunting 
the formula for Instant Harvard. Accelerators, observatories, great 
research libraries, and some other specialized facilities cost too much 
to be placed in every college town. In some fields the critical number 
of scholars and assistants and the variety of supporting equipment and 
facilities needed to achieve excellence seem to be increasing, a trend 
that leads to concentration in fewer centers rather than division among 
more. 

Some universities will make the grade, and the country will be bene- 
fited by the increase. But what of those that are going to fail? 

They need some dignified alternatives. We need to foster the de- 
velopment of diverse criteria of excellence so that, with realistic 
appreciation of their own special situations, different institutions can 
strive toward different goals instead of all trying to head in the same 
direction. Fortunately, there are enough examples in existence to give 
hope that there can be more. 

One opportunity lies in specialization. Cal Tech is not a universal 
university; it just tries to be the very best in its chosen fields. Why 
should not a few institutions strive for comparable quality in the social 
sciences or the humanities, without worrying about astronomy or en- 
gineering? 

A few bold institutions could decide to emphasize some relatively 
unpopular or neglected fields, in which a position of high standing 
might be achieved quickly. Mechanical engineering and systematic 
biology are still important, even though they have been living in the 
shadow of currently more glamorous fields. On a campus where these 
were the most prestigious departments, they would attract more of the 
best students. 

There are other kinds of specialization. A few college presidents 
want their institutions to continue to be first-rate liberal arts colleges 
or to concentrate on training teachers for elementary and secondary 
schools. There is opportunity for educational excellence in these impor- 
tant areas. 

Another opportunity lies in much greater interinstitutional coop- 
eration. Regional compacts, state plans for higher education, and a 
variety of voluntary arrangements should be encouraged to go far- 
ther than they have as yet. Paul Weiss has argued that no single 
university can any longer hope to be a universal university, and that 
all must group themselves into communities of universities and col- 
leges. Within such a community each institution could take pride in 
the accomplishments of the whole and in its contribution to that whole. 

To increase the attractiveness of these alternative routes to eminence 
will require both changes in attitudes among educators and some dif- 
ferent formulas for distributing funds. Most of the federal money for 
higher education is so administered as to put a premium on size, num- 
ber of students, amount of research, or other characteristics of the big 
university. Other criteria could be used, but they should be deliberately 
planned to encourage other lines of development. Simply changing 
the geographic distribution or increasing the amount in order to be 
able to lower requirements will not do the job. The more diverse edu- 
cational goals should be encouraged because they are praiseworthy 
in their own right, not as consolation prizes.-DAEL WOLFLE 
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Can your lab standardize on one 

general purpose centrifuge? 

It's easier than you think. 

You only have 

to choose 
between two... 

IEC Model UV. 

After all, these two centrifuges offer all the versa- 
tile capabilities necessary to let you standardize on 
one instrument for replacement of older machines 
and provide for future, advanced work as well. 

Check their performance features. You'll almost 
certainly find-as so many labs have-that one 
of them is ideally suited to your needs. 
Which to select? It's largely a matter of matching 
your work to centrifuge characteristics. The CS takes 
over 75 different accessories, including 30 heads for 
horizontal, angle, basket or continuous flow separa- 
tion. Speeds to 5600 rpm and gravities to 4940 g. 
With multi speed attachment for small volumes, 

IEC Model CS. 

speeds to 23,400 and gravities to 37,900 g. Contin- 
uous reading tachometer. Stepless speed controller. 
Stainless steel guard bowl. It's excellent for swinging 
medium volumes-up to 4 x 250 ml in horizontal 
heads. Price: $735.00. 

The UV does everything the CS can do, but accepts 
more accessories for a wide range of routine and 
research work. It swings larger volumes--up to 4 
one-liter bottles; 168 serum tubes; 6- 250 ml 
bottles, for example. This versatile laboratory work 
horse is the logical answer for labs where the work 
load requires maximum capacity and versatility to 
meet varied conditions. Price: $835.00. 

MAKE YOUR CHOICE EASY. SEND FOR BULLETINS CS & UV. 

INTERNATIONAL I( EQUIPMENT CO. 

300 Second Avenue ? Needham Heights, Mass. 02194 
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APPLETON-CENTURY-CROFTS 
presents 

MACROMOLECULES AND BEHAVIOR 
edited by JOHN GAITO 

INTRODUCTION-JOHN GAITO, York 
University 
BASIC NEURAL MECHANISMS 

Macromolecules and Electrical Activity of 
Nerve Cells-DANIEL P. AGIN, Univer- 
sity of Chicago 
Axoplasmic Flow in Neurons-SIDNEY 
OCHS, Inldiana University Medical Center 

BASIC MACROMOLECULAR CONSID- 
ERATIONS 

Nucleic Acid Changes During Behavioral 
Events-LEONID Z. PEVZNER, Pavlov 
Institute of Physiology of The Academy of 
Science of the U.S.S.R. 
Brain RNA-G. P. TALWAR and co- 
authors, All-India Institute of Medical Sci- 
ences 
Macromolecules and Brain Function- 
JOHN GAITO, York University 
Autoradiographic Examination of Behavior- 
ally Induced Changes in the Protein and 
Nucleic Acid Metabolism of the Brain- 
JOSEPH ALTMAN, Massachusetts Insti- 
tute of Technology 

MACROMOLECULAR THERAPY 
RNA and Memory-D. EWEN CAMER- 
ON, and co-authors, McGill University 

CELLULAR LEARNING MODELS 
Antibody Formation and Immunological 
Memory-NIELS K. JERNE, University 
of Pittsburgh 
Molecular Biological Approaches to the 
Study of Memory-JAMES BONNER, 
California Institute of Technology 
Some Dimensions of Remembering-KARL 
H. PRIBRAM, Stanford University 

INDEX Approximately 200 pages, $8.00. 

order from your 
scientific bookseller or 

order directly from 

APPLETON-CENTURY-CROFTS 

This is the first book published by Apple- 
ton-Century-Crofts that deals specifically 
with the biological and physical bases of 
psychology. 

Molecular biological developments have 
been rapid in recent years. These develop- 
ments have influenced the thinking of nu- 
merous behavioral scientists. This volume 
contains papers by a distinguished group of 
authors which indicate the current research 
and ideas in an area in which the editor 
calls molecular psychobiology that spans 
from molecular biological sciences to the 
behavioral disciplines. 

Paying particular attention to the nucleic 
acids DNA and RNA, as well as other 
macromolecules, this distinguished interna- 
tional group of researchers review and dis- 
cuss in detail the experimental work of 
many scientists that have led to new hy- 
potheses of learning and memory (includ- 
ing abnormal behavior and mental disease). 

APPLETON-CENTURY-CROFTS S 
Division of Meredith Publishing Company 
440 Park Avenue South 
New York, New York 10016 

Please place my order for ....... copy(ies) of 
MACROMOLECULES AND BEHAVIOR $8.00 
Name .--- -----.------------- -. 
Address ._______- ___________----------------------- 

I City _______..___.-----State._-__---- Zip _--._--__ 
Save. Send check. We pay postage. 

_r ............... 
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better than pipets, 
graduates and volumetric flasks: 
better than pipets, 
graduates and volumetric flasks: 

L/l REPIPETS* AND AUTOMATIC DILUTORS* 
Dispense and dilute directly from your own bottles without con- 
tamination. Complete your procedures in 1/10 the time with far 

greater accuracy and without cleanup. Absolute accuracy 1%, 
reproducibility +?0.1%. Just press a plunger to dispense, dilute, 
transfer and mix volumes from microliters to deciliters. 

Handle any reagent safely, hot or cold, including volatiles, chlor- 
inated hydrocarbons, concentrated acids and alkalies. Integral 
air filters keep reagents pure. No carry-over or cross contamina- 
tion. No lubricants needed. 

Inexpensive-Dilutors $89.50, including complete set of tips for 

highest precision in all ranges. REPIPETS $45. Immediate delivery 
in 1, 10, 20 and 50 ml sizes. Write for six-page brochure which 

gives complete details and specific clinical and chemical procedures' 
*Patents Pending, REPIPETS 
(REpetitive PIPETS) and Dilutors 

4 LABINDUSTRIES 
1740 N University Avenue, Berkeley, California 94703 

Phone: TH 3-0220, Cable LABIND 
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differences in turnover rates rather 
than differences in primary structure 
of histone fractions from various tis- 
sues or species. 

Barbara E. Wright (Huntington Me- 
morial Hospital of Harvard Univer- 
sity) reported on recent studies on con- 
trol of carbohydrate synthesis in the 
slime mold (Dictyostelium discoideum). 
In this system differentiation is in- 
duced by a change in environment, 
the removal of exogenous nutrients. In 
the terminal stage of the differentia- 
tion, preformed cellular materials, 
such as protein, are converted to two 
complex carbohydrates in the cell wall. 
It is possible to synthesize labeled car- 
bohydrates with uridine diphosphoglu- 
cose-C14 in an in vitro system. The 
enzymes required for this synthesis are 
very labile in early stages of the dif- 
ferentiation but as differentiation pro- 
ceeds the enzymes are more stable (or 
conversely less degradative conditions 
are encountered). For this reason, 
changes in enzyme levels cannot yet 
be measured. It has been established, 
however, that adequate enzyme levels 
are present long before cell wall poly- 
saccharide accumulates. More closely 
correlated with the onset of cell wall 

polysaccharide synthesis is the accumu- 
lation of the precursor compounds, glu- 
cose, glucose-6-phosphate, and uridine 

diphosphoglucose. The level of the lat- 
ter compound and the kinetics of the 
cell wall synthesis indicate it is one 

limiting factor in the cell wall biosyn- 
thesis. The work of Wright thus focuses 
attention on intermediary metabolites 
as significant factors in differentiation 

quite separate from any role in a feed- 
back system. In order to prevent re- 

garding this as an oversimplification, 
she called attention to the fact that dif- 
ferentiation was ultimately a composite 
of a multiplicity of limiting factors. 

James B. Walker (Rice University) 
discussed metabolite-repressor: recep- 
tor interaction during embryonic de- 

velopment. Of the several programmed 
metabolic events in this system (the 
chick embryo), few have proven to be 

subject to external perturbation with 

physiological compounds. One system 
is remarkably susceptible, however, and 
this is the enzyme system for the syn- 
thesis of creatine. Walker has shown 
that the metabolite repressor :receptor 
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conversely less degradative conditions 
are encountered). For this reason, 
changes in enzyme levels cannot yet 
be measured. It has been established, 
however, that adequate enzyme levels 
are present long before cell wall poly- 
saccharide accumulates. More closely 
correlated with the onset of cell wall 

polysaccharide synthesis is the accumu- 
lation of the precursor compounds, glu- 
cose, glucose-6-phosphate, and uridine 

diphosphoglucose. The level of the lat- 
ter compound and the kinetics of the 
cell wall synthesis indicate it is one 

limiting factor in the cell wall biosyn- 
thesis. The work of Wright thus focuses 
attention on intermediary metabolites 
as significant factors in differentiation 

quite separate from any role in a feed- 
back system. In order to prevent re- 

garding this as an oversimplification, 
she called attention to the fact that dif- 
ferentiation was ultimately a composite 
of a multiplicity of limiting factors. 

James B. Walker (Rice University) 
discussed metabolite-repressor: recep- 
tor interaction during embryonic de- 

velopment. Of the several programmed 
metabolic events in this system (the 
chick embryo), few have proven to be 

subject to external perturbation with 

physiological compounds. One system 
is remarkably susceptible, however, and 
this is the enzyme system for the syn- 
thesis of creatine. Walker has shown 
that the metabolite repressor :receptor 
interaction of creatine introduced into 
the developing chick embryo follows 
saturation kinetics consistent with a re- 
versible interaction with a macromole- 
cule. 
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ILLUSTRATED MICROTOMY BOOK 
OFFERS LATEST TECHNICS 
Mounting, staining, fixation, embedding, 
sectioning, trimming, glass knife making, 
histochemical methods, and much more are 
covered. Over 100 pages of text, 16 illus- 
trations, 119-entry bibliography, and color/ 
thickness interference scale on flyleaf. 
"Thin Sectioning" is an indispensable ready- 
reference guide for everyone interested in 
the latest ultra-microtomy-for every mi- 
crotomy library. Written by leading author- 
ity- bound in sturdy, silk-screened flexible 
cover-handy 6" x 81/2" size. Limited 
number of copies available-each $3.00. 

Phipps & Bird 

Physiology Equipment Kits 

A kit of physiology equipment has been as- 
sembled as a teaching aid for the rapidly ex- 
panding field of biological science. This kit, 
housed in a durable metal valise type case, 
allows the student to perform a variety of the 
basic physiology experiments. There are three 
models: the PK#I for smoke writing; the 
PK#2 is identical to the PK#1 except a 
Smoking Stand and Burner is included; and 
the PK#3 for ink writing. 

LPUMUaUPLP UED La[D ameo 
Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 
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DISSYMMETRIES 
THERMOSTATTED CELL 

In a previous column of DISSYMMETRIES (see Science, Feb- 
ruary 19, 1965, p. 937; Anal. Chem., Vol. 37, No. 1, p. 66A), ref- 
erence has been made to the numerous papers describing various 
ways of temperature control in light scattering measurments by 
means of Brice-Phoenix photometers. We are prompted to take up 
this subject again by the very interesting contribution of C. Smart 
from Unilever Research Laboratory in Port Sunlight, Cheshire, Eng- 
land [J. Polymer Sci., A3, 3015 (1965)]. He described a thermo- 
statting jacket which allows temperature control to within ? 0.2?C 
in the temperature range of 0-70?C. The jacket consists of a short 
section of Pyrex 40 X 40 mm. semioctagonal cell which is clamped 
between two machined flanges. The lower flange sits on the cell' 
table and accommodates a 24 X 24 mm. Pyrex semioctagonal or 
square cell that is immersed in liquid paraffin (Nujol). A similar 
setup apparently is possible with large and small cylindrical cells. 
(We may point out that our Catalog No. SC-200 temperature control 
cell holder for the small 1 cm square cell has certain similar 
features). 

A screw cap tightly closes the jacket. Nujol is circulated in a 
completely enclosed system by pumping it through the jacket and 
glass heat-exchanger coils in a thermostatted oil bath by means 
of a small gear pump. The circulating liquid is continuously filtered 
in this closed system by passing through a Millipore filter before it 
enters the jacket. In this way the major disadvantage of similar 
devices where the cell is immersed in a thermostat liquid, i.e., the ac- 
cumulation of dust particles, is avoided. Nujol as circulating liquid 
has the additional advantage of having a refractive index very close 
to that of Pyrex. This reduces stray reflections within the thermo- 
statting jacket as evidenced by values close to unity for the dissym- 
metry obtained for water and dilute aqueous solutions. 

INCREASED SENSITIVITY 

In the same paper, Dr. Smart described a modification of the 
output circuit of the photometer that leads, in combination with a 
Phoenix potentiometric strip chart recorder, to a considerable in- 
crease in the sensitivity while maintaining a favorable signal-to-noise 
ratio (about 100: 1). The increase in the sensitivity is based on the 
fact that the recorder has a very high input impedance. Because of 
this, it is possible to increase the output signal by measuring the 
potential drop across a larger proportion of the cathode load re- 
sistance. By means of a switch, different fixed tapping points along 
the cathode load can be selected to give either normal sensitivity 
or two increased sensitivities. 

As a check of the performance of the thermostatting jacket 
described above, Dr. Smart determined the Rayleigh ratio of 
benzene and water at an angle of 90?, at room temperature. The 
absolute calibration was based on the use of an opal glass standard 
diffusor in combination with Brice's method. Both for benzene and 
water the results agree closely with the most reliable values from 
the literature. This is particularly significant in the case of Rayleigh 
ratio determination of water in smaller cells where stray light ap- 
pears generally to be somewhat greater than in larger cells. Since 
water scatters so little, a small amount of stray light can easily lead 
to measured intensities which are too high. 

LIGHT SCATTERING 

BY PURE WATER 

In connection with Smart's results for water, it may be of interest 
to note a very comprehensive study of the light scattering properties 
of water published recently by J. P. Kratohvil, M. Kerker and L. E. 
Oppenheimer of Clarkson College of Technology in Potsdam, N. Y. 
[J. Chem. Phys., 43, 914 (1965)]. Two Brice-Phoenix photometers, 
one of which was slightly modified, and a variety of cells of different 
sizes and shapes were utilized. By carefully evaluating the problems 
of stray light, absolute calibration and presence of dust particles, 
and by critically reviewing the literature data, these authors were 
able to demonstrate a close agreement between the measured Rayleigh 
ratio of water at an angle of 90? and that calculated from Einstein's 
fluctuation treatment when corrected for observed depolarization. The 
best values of Rayleigh ratio, R:,0, appear to be 2.6 X 10-6 and 
1.0 X 10-6 cm-1 at 436 and 546 mu. The ratio of these two values 
is very close to the theoretical ratio (2.62) for the same wavelengths. 

Brice-Phoenix Light Scattering Photometers are equally applicable 
to the solution of problems of more immediate practical concern 
such as polymer characterization, particle size determination, re- 
action rates in biological systems, etc. 

For information, write to PHOENIX PRECISION INSTRU- 
MENT CO., 3803 N. 5th St., Philadelphia, Penna. 19140. 
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Precise Control 
with instruments 

by GALILEO 

Model CSF 
METALLOGRAPH - 
MICROSCOPE 
A small, compact, easy to handle unit for normal metallo- 
graphic work with sharp, bright magnifications up to 1500 X. 
Photographs are recorded on plates 21/2" X 31/2". Reflex camera 
with tilting mirror throws image alternately on plate, filmholder 
or on the ground glass screen. Built-in 30 watt light source. 
Optical kit for normal brightfield work consists of: infinity cor- 
rected objectives 10 x, 40 x and 100 x; visual eyepieces 5 x and 
10 x. Photographic eyepieces give total magnifications: 50 x, 
75 x, 100x, 200 x, 500 x and 1000 x. 
With Plain Stage, $870.00; With Mechanical Stage $955.00 
Accessories available: Polaroid 35mm and other size film attachments. 
Also dark field objectives and photographic eyepiece up to 1500 x. 

Write for Catalog No. 15 
Some territories open for sales representatives. 

Known world-wide since 1866 for precision scientific instruments. 
_~r ? 

50TH ANNIVERSARY 1915-1965 

THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

- KLETT SCIENTIFIC PRODUCTS 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

K/let Manufacturing Co., Inc. 
179 EAST 87TFIP STREET, NEW YORK, N. Y. 
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New low-cost 
fiberglass glove boxes 
from IIEMi EIgJ 

Shown here: 
Radioisotope 
Glove Box 

BACTERIOLOGY 

COMPLETE $895 
CONTROLLED ATMOSPHERE 

COMPLETE $875 
RADIOISOTOPE 

COMPLETE $995 

With one-piece interiors 
that are smooth as glass, 
easy to clean, leakproof. 
Completely assembled, 
ready to use. 
For complete information contact 
your laboratory supply dealer 
or write LABCONCO, 
8805 Prospect, Kansas City, Mo, 
Phone: EM 3-1355. 

These compact, bench-scale units provide excellent 
facilities for alkylation, catalytic reduction, digestion, 
extraction, halogenation, hydrogenation, methylation, 
nitration, polymerization, pressure leaching, sulfona- 
tion and many other laboratory operations in which 
heat and pressure must be applied to a chemical sys- 
tem. They can be supplied in any of eight different 
corrosion resistant alloys. 

Ask for Specification 4500 
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Medical Research, London) spoke on 
growth and developmental hormones as 
tools for the study of biosynthetic con- 
trol mechanisms. He reviewed the ef- 
fects of hormones on nucleic acid syn- 
thesis. It is now apparent that several 
hormones promote RNA synthesis in 
target organs as one of the very early 
observable effects. Tata presented data 
for the thyroid hormone induction of 
metamorphosis in the American bull- 
frog. The lag period for the precocious 
production of proteins which appear 
following thyroid hormone was shown 
to be one of active RNA synthesis. 
Density gradient studies during this 
period (40 to 60 hours after adminis- 
tering) showed newly formed poly- 
somes, presumably bearing mRNA for 
the new protein synthesis that was to 
follow. It was stressed that an increase 
in mRNA is not the only means for 
increasing new protein synthesis. Stim- 
ulation of other RNA synthesis (ribo- 
somal and sRNA) would effectively 
increase the synthetic machinery for 
the synthesis and, in fact, may be as 
important to hormone action as 
mRNA synthesis. Labeling patterns in 
the sequence of RNA polymerase in- 
crease during the combined action of 
growth and thyroid hormones on liver 
in hypophysectomized rats indicate 
that the two hormones act at different 
initial sites. In conclusion, Tata stressed 
that the many levels at which hor- 
mones act make the hormones versa- 
tile tools in exploring regulatory mech- 
anisms in higher organisms during de- 
velopment. 

Ulrich Clever (Purdue University) 
reported on the control of gene ac- 
tivity as a factor of cell differentiation 
in insect development. Certain insects 
are particularly suited to the study of 
gene activity because the "puffing" 
phenomena may be correlated with an 
active gene. The use of the hormone 
ecdysone to induce differentiation pro- 
vides still another dimension to such 
studies. Clever described changes in- 
duced in chromosome activity in Chiro- 
nemus tentrans and those genes which 
were directly affected by ecdysone. 
The primary target of the hormone 
appeared to be the same in different 
stages of development and in different 
tissues even though the final cell re- 
actions were not the same. Also, cer- 
tain genes must be active in order for 
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The primary target of the hormone 
appeared to be the same in different 
stages of development and in different 
tissues even though the final cell re- 
actions were not the same. Also, cer- 
tain genes must be active in order for 
other genes to respond to ecdysone 
(temporal and sequential action). These 
effects may be shown in two ways. 
First, the age of the insect (larva- 
pupa) is important to the action of the 
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What 
is 
Chromatoquality? 

Chromatoquality is the MC & B registered 
name for a line of organics of 99+ mol % 
purity as established by gas chromatography. q f 
The Chromatoquality label is your assurance / 
of the purest laboratory chemicals available. 
We back up this assurance with a repro- 
duction of the actual lot chromatogram on 
each unit of Chromatoquality material. In 
most instances the chromatogram identifies 
impurities when present and indicates their 
concentration. In all instances, the assay, 
calculated on peak area, is included. 

We realize that the techniques of gas chroma-. 
tography and infrared spectrophotometry have 
made the chemist aware of the inadequacy of 
classical analytical methods. The impact of 
these analytical tools has resulted in greatly 
increased demand for reagents of higher 100 
purity. Chromatoquality is the MC & B answer /~, 

i 

to this requirement. j 
More than 100 items are now included in the 
Chromatoquality line. New items are added to 
the Chromatoquality line only after exhaustive; 
research to establish optimum conditions, 
supports and stationary phases for the / 
materials in question. / * 

Chromatoquality items are listed in the 
MC & B catalog and are readily available 
from the MC & B distributor network. 

Division of The Matheson Co,, Inc. 
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FOR A BRIGHTER SPECTROGRAPH: FOR A BRIGHTER SPECTROGRAPH: 

The new Bausch & Lomb RESEARCH DUAL GRATING SPECTRO- 
GRAPH has a numerical aperture of f/15.5 ... higher intensity 
than ever before. Choose the gratings that suit your work... 
we offer a complete variety that covers the full range of cur- 
rently available photographic emulsions or detectors. Each pair 
of gratings is mounted in a convenient turret. All gratings are 
interchangeable without recalibration. The correct grating, 
tailored to your custom needs, gives outstanding performance 
for any particular spectrum region. Our large grating engine 
produces gratings that minimize ghosts ... give cleaner spectra. 
Determinations are faster, easier, more dependable. If you re- 
quire ultra speed, we can provide a single 4" x 8" echelle type 
grating for a normal incidence f ratio of f/12.1. Using a 300 
groove/mm echelle at an incidence angle of 65?, photographs 
up to the 28th order may be taken. The B&L RESEARCH DUAL 
GRATING SPECTROGRAPH can be used for isotope work and laser 
applications. 

Bausch & Lomb also offers the regular DUAL GRATING SPEC- 
TROGRAPH with two separate 2" x 4" gratings for routine chemi- 
cal analyses and the 1.5 METER STIGMATIC GRATING SPECTRO- 
GRAPH with choice of 4 gratings-famous for fine line quality 
at lowest price. Whatever your problems in illumination and 
analysis, let our experts recommend the most efficient spectro- 
graphic methods and equipment. Write for Catalog 33-2102, 
and tell us your problems, Bausch & Lomb Incorporated, 87823 
Bausch Street, Rochester, New York 14602. 
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hormone. Second, the application of 
actinomycin D may alter the course 
of the response to ecdysone. Some 
"puffs" may be activated in the ab- 
sence of protein synthesis (puromycin 
resistant), while others require protein 
synthesis for activation. 

Jean D. Wilson (University of Texas 
Southwestern Medical School, Dallas, 
Texas) and Peter M. Loeb reported on 
their studies on control by estrogen 
and androgen of cell biosynthesis in 
target organs, delineating still further 
the site of action of the sex hormones 
in target organs. Wilson and Loeb have 
studied labeled-testosterone localization 
in the preen gland of the duck. They 
concluded that testosterone label local- 
ized in an area of the cell actively syn- 
thesizing RNA in this tissue. 

Using the crested newt as test mate- 
rial, they showed by autoradiography 
that tritiated estradiol localizes in the 
lampbrush chromosomes in ovary nu- 
clei, presumably the site of active gene 
transcription. These studies suggest the 
mechanism of action of estrogen and 
androgen involves the regulation of 
specific gene activity. In the case of 
testosterone, this regulation appears to 
involve some types of reaction with 
the histone or protein associated with 
the DNA. 

Regulation of enzyme action by me- 
tabolites was discussed by Carl Frieden 
(Washington University, St. Louis, 
Missouri). The enzymes considered 
were those whose activity is influenced 
by metabolites or end products which 
are not substrates for the enzyme. Sev- 
eral such examples are now known. 
This form of enzyme control is in- 
volved in three types of regulation: 
(i) those enzymes whose control will 
influence the particular metabolic path- 
way relative to other possible meta- 
bolic pathways; (ii) those enzyme-meta- 
bolite interactions which will affect en- 
zyme subunit interaction to affect en- 
zyme activity and thus metabolic rate; 
and (iii) those enzyme-metabolite in- 
teractions which affect primarily en- 
zyme kinetics. All three types of regula- 
tion may be explained as allosteric ef- 
fects. 

Some forms of human disease can 
be considered in terms of regulatory 
mechanisms that involve control genes 
and structural genes. Genetic regula- 
tory mechanisms as exemplified by hu- 
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zyme activity and thus metabolic rate; 
and (iii) those enzyme-metabolite in- 
teractions which affect primarily en- 
zyme kinetics. All three types of regula- 
tion may be explained as allosteric ef- 
fects. 

Some forms of human disease can 
be considered in terms of regulatory 
mechanisms that involve control genes 
and structural genes. Genetic regula- 
tory mechanisms as exemplified by hu- 
man disease was discussed by Alex- 
ander G. Beam (Rockefeller Institute). 
Beam cited genetic studies on the 
transferrins, gamma globulins, bisal- 
buminemia, and others as specific ex- 
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Ten times 
the accuracy, 
one-tenth 
the time 
New Six-dial Double 
Ratio Set gives 
quick, ppm readings 
of low resistances 

Do you need to be sure of the last 
digit in resistance such as 1.00007 ohms 
...and would you like to be sure with- 
out undertaking tedious measurements 
and computations? 

Then L&N's new Double Ratio Set is 
for you. Laboratories find it ten times as 
fast as a Universal Ratio Set. And read- 
ings can be accurate to within one part 
per million. 

One feature facilitating such speed 
and accuracy is the built-in lead com- 
pensation. There are no time-consuming 
adjustments of wire lengths or knife 
edges. Instead, rotary-switch decades 
and a slidewire are quickly turned to a 
balance point, thus setting the lead 
ratio to the measuring ratio. 

USED IN SEVEN WAYS FOR 
NUMEROUS APPLICATIONS 
* Double Ratio Set-Compare shunts, 

standards and resistances of 10 ohms 
or less. 

* Direct-Reading Ratio Set -Compare 
resistances for a number of specific 
ratios. 

* Universal Ratio Set -Calibrate high- 
precision potentiometers. 

* Limit Bridge-For resistor acceptance 
testing. 

* Resistance Box-Use it as a six-dial, 
four-terminal box ranging from 100 
to 1,111.110 ohms. 

* Transfer Standard-To check linearity 
of slidewires, voltage dividers and 
other ratio sets. 

* Temperature Bridge-Using platinum 
resistance thermometers. 

The 4398 is available in many models 
to suit your specific needs. We'd like to 
tell you more about its construction 
and its operating parameters. Write to 
Leeds & Northrup Company, 4926 Sten- 
ton Avenue, Philadelphia, Pa. 19144- 
or contact your nearby L&N office. 
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ton Avenue, Philadelphia, Pa. 19144- 
or contact your nearby L&N office. 
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amples of structural gene mutations 
that have been studied for human plas- 
ma proteins. In the erythrocyte pro- 
teins a very impressive series has been 
accumulated, including the several 
known hemoglobin variants, Thalas- 
semia (several suspected structural mu- 
tations, at least), and blood group sub- 
stances. Several examples were also fur- 
nished for human disease that have 
been analyzed as control gene muta- 
tions (for example, high fetal hemo- 

globin, hemophilia A and B, and an 

a, antitrypsin disease which produces 
an unusual emphysema). 

Altered template stability in rat 

hepatomas has been shown to be an 

important aspect of tumors by Henry 
C. Pitot and co-workers (McArdle Lab- 

oratory, University of Wisconsin, Mad- 
ison). Studies reported by Pitot have 
shown enzyme template stability in sev- 
eral minimal deviation hepatomas to 

vary considerably. In some of these 

highly differentiated tumors half-life of 
the template, as studied by the duration 
of the actinomycin D resitant period, 
may be very near or even greater than 
the normal liver stability, but in others 
the corresponding value is much de- 
creased. 

Since it has been known for some 
time that hepatomas fail to respond 
to normal enzyme inductions (for ex- 

ample, synthesis induced by substrates 
or hormones), it is possible this defec- 
tive control of enzyme synthesis in 

hepatomas is related to the altered tem- 

plate stability. 
Marvin D. Siperstein (University of 

Texas Southwestern Medical School, 
Dallas, Texas) has made a compari- 
son of feed-back mechanisms of choles- 
terol metabolism in liver and hepa- 
toma. The normal liver is subject to 
control of cholesterol biosynthesis at 
the point of conversion of /3-hydroxy- 
/-methylglutarate to mevalomate by 
an end-product inhibition. The control 

appears to be related to a site in the 
membrane portion of the liver micro- 
some fraction. This control is absent 
in hepatoma for which Siperstein pos- 
tulates a steric alteration of the site. 

In a paper on regulatory steps in 
the replication of mammalian cell nu- 
clei Gerald C. Mueller (University of 
Wisconsin) presented evidence for se- 

quential steps in replication. Cultures 
of HeLa or human lymphocytes, syn- 
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The Reichert Zetopan is ingen- 
iously designed for maximum 
working comfort and operational 
ease. 
It has built-in illuminating sys- 
tems for transmitted, reflected 
and "mixed" light, and offers 
unlimited versatility, for investi- 
gating transparent, opaque and 
semi-opaque specimens. 
Outstanding features are: 

Contrast Fluorescence Micros- 
copy * Anoptral & Interference 
Contrast * Polarization Interferom- 
etry * Cinephotomicrography and 
Time Lapse System * Four alter- 
nate Light Sources * Components 
for research in metallography & 
Polarized Light * Photomicrog- 
raphy with 35 mm. and Polaroid 
Land Cameras 

I4acker 
Request literature or demonstration 

William J. Hacker & Co., Inc. 
Box 646, W. Caldwell, N. J., (201) 226-8450 
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Looking for your Best Buy Looking for your Best Buy 
in Life Insurance? 

Q tiaa announces... 

:: C NEW 
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b* b* LOWER LOWER 

Life Insurance Rates 
Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. 

For example, 

A 50,000 POLICY COSTS ONLY 98 

Life Insurance Rates 
Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. 

For example, 

A 50,000 POLICY COSTS ONLY 98 
at age 30. Here's how:.,N 

$50,000 20-Year Home Protection Policy / 
Age at Issue 25 X 30 4 35 
Annual Premium (Payable only 16 Years) $134.00 $159.00 $206.50 
Cash Dividend End of First Year* 55.50 61.00 70.50 

First Year Net Premium $ 78.50 98.00 $136.00 
*These dividends are based upon the 1965 dividend scale and are, of 
course, not guaranteed. 
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This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 

year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 

ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 

qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 
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porated into early replicated DNA but 
not in late replicated DNA. This late 
replicated DNA is essential for cell 
division, because blockage by phleomy- 
cin is selective for this portion of 
DNA replication. Inhibition by phleo- 
mycin, puromycin, or parafluorophenyl- 
alanine showed that both RNA syn- 
thesis and protein synthesis were re- 

quired for triggering replication. 
A. Clark Griffin (University of Texas 

M. D. Anderson Hospital) made a com- 

parison of protein-synthesizing systems 
from normal and tumor tissues. Studies 
were carried out on in vitro amino acid 

incorporating systems isolated from 
Novikoff ascites tumor cells, rat liver, 
and Escherichia coli. The ascites 
tumor and liver components were com- 

pletely interchangeable in terms of 
amino acid activation or incorporation. 
Synthetases from tumor or liver would 
form the aminoacyl-sRNA (for sixteen 
amino acids that were tested) in the 
presence of sRNA isolated from liver 
or tumor. The tumor synthetase frac- 
tion catalyzed the formation of arginyl- 
sRNA in the presence of yeast sRNA 
while liver synthetase fraction failed 
to catalyze this reaction. 

Specificity of the transfer enzymes 
was also studied. Carbon-14-labeled 
aminoacyl sRNA's were added to the 
ribosomes along with energy compo- 
nents. In each system the correspond- 
ing transfer enzyme fraction was es- 
sential for amino acid incorporation, 
as measured by insolubility in hot 
trichloroacetic acid. Tumor and liver 
systems were interchangeable while E. 
coli ribosomes would not respond to 
the mammalian transfer enzymes. 

It is important that a means of 

studying gene combinations in cells of 
higher organisms be available. Hybridi- 
zation of cells presents the most direct 
approach currently available for such 
studies. In discussing hybridization of 
somatic cells and phenotypic expres- 
sion, Boris Ephrussi (Western Reserve, 
Cleveland, Ohio) reported on his work 
in this field. 

From studies of the phenotypic ex- 
pression of hybridized cells, examples 
of production of two forms of f-glu- 
curonidase were cited, each form de- 

riving originally from the parent strain. 
In other cases enzyme forms have been 

suppressed in hybrids by a regulatory 
interaction, because under other con- 
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of carcinogenesis which states that car- 

cinogenesis involves deletion or alter- 
ation of a regulatory mechanism, not 
a structural gene. 

Since 1950 a traditional highlight in 
this symposium is the presentation of 
the Bertner Award for Outstanding 
Achievement in the Field of Cancer 
Research. This year's recipient was 
Erwin Chargaff (Columbia University 
College of Physicians and Surgeons, 
New York). In the award presentation 
by R. Lee Clark (University of Texas 
M. D. Anderson Hospital and Tumor 
Institute) Chargaff was cited for his 
numerous contributions to nucleic acid 
chemistry, and particularly for the 
careful analytical studies which estab- 
lished the adenine-thymine and gua- 
nine-cytosine regulatorities in the base 
composition of DNA. After accepting 
the award, Chargaff spoke on the bi- 
ological consequences of base-pairing 
in nucleic acids. The lecture began with 
some thoughtful comments on contem- 
porary science, then briefly reviewed 
some of the contributions of Chargaff 
and his co-workers concerning base- 
pairing. 

A final subject of the lecture con- 
cerned recently gathered evidence for 
the symparallel or antiparallel polarity 
of the strands in native DNA. Josse, 
Kaiser, and Kornberg have presented 
nearest-neighbor frequency studies of 
in vitro, enzymatically synthesized, 
DNA which indicate an antiparallel 
alignment. Chargaff's studies approach 
the problem using native DNA as the 
material investigated and a detailed 
analysis of the resulting isostiches con- 
taining one or two bases. The isolated 
isostiches can be analyzed for their se- 
quence (for example, pApGp versus 
pGpAp) and the resulting distributions 
of isostich-two content compared with 
that expected for a syn- or antimodel 
of DNA strands. The data are in ac- 
cord with the antiparallel model, thus 
affording experimental support for as- 
sumptions that have long been held for 
native DNA. 

The symposium was supported by 
grants from the National Cancer In- 
stitute, U.S. Public Health Service, and 
the American Cancer Society, Texas 
Division. The full text of the papers 
will be published as a monograph en- 
titled "Developmental and Metabolic 
Control Mechanisms and Neoplasia." 
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Why Mr. Kolb 

says COREX? pipets 

give him 

"peace of mind" 

"They've been used hundreds of times 
each, and we haven't lost a one. Using 
them gives me peace of mind." 

Mr. Kolb's experience with CO REX pipets 
goes all the way back to 1963 and pre- 
introduction field tests in his lab. "We had 
a high and favorable report on them," he 
said. 

Sheer longevity isn't the only feature of 
COREX pipets that he likes, though. He 
appreciates their sharp and uniform gradu- 
ations, their big and readable numerals, and 
the uniform flatness of their tops that makes 
pipetting go more surely and precisely. 

COREX centrifuge tubes have earned his 
confidence, too. His lab uses high-speed 
and low-speed COREX tubes exclusively. 

Can the rugged dependability of COREX 
pipets and tubes give you more peace of 
mind, save you dollars on replacement 
costs? 

Find out. Order today through your 
CORNING labware supplier. 

Laboratory Glassware Department, 
Corning Glass Works, Corning, N. Y. 

CORNING 
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NEGA-FILE 
slides, tapes, film, 
negatives * records 

NEGA-FILE 
slides, tapes, film, 
negatives * records 

All 

A-3500-G files 1625 cardboard mounts 
or 750 x 2 slides in roups ...... $16.95 
A-21400-G files 800 21/?4 x 21/4 in groups. 
2/4 x 234 when mounted .............. 17.95 
A-34-350 files 360 3/4 x 4 Lantern Slides. 
Takes Polaroid Mount X 632 ......... 21.95 
A-3500-RT has 18 compartments for 400' 
reels of 8 mm/16 mm film or tapes ... . 24.95 
A-3500-REC files 100 10" & 12" Rec- 
ords. Removable partitions and index.. 29.95 
A-3500-FS has 63 single compartments 
for film strips, each 13 square ....... 16.95 
A-350-G-00 files 5400 35 mm exposures 
with index and visible guides ......... 64.95 

A-3500-3 x 5 files 2000 3 x 5 
cards ...... . .. . 24.95 
A-3500-3 x 5 files 2000 4 x 6 
cards ........... ...R...... 29.95 
l i g 1? Sectional IHardwood Nega- 

|0|S h i Files are modular units. 
KLl EA,',%, Stack with supplied escutch- 
l A-3 x X eon pins. Build your files 

lI lld as the need occurs. 
SEND FOR CATALOG OF 
COMPLETE FILING SYS- 
TEMS. 
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TIME SCOPE LABELS TIME SCOPE LABELS 

Identify glass slides in an instant 
with Time Scope Labels. Permanent 
self-sticking adhesive labels meet all 
legal requirements . . . eliminate un- 
sanitary licking. Available in Stand- 
ard or Tissue high thickness, Time 
Scope Labels measure 7/" x 7/". In 
plain white or imprinted with labora- 
tory name, Time Scope Labels can be 
pre-numbered if desired. Plain white 
end labels " x 7/s" also in Standard 
or Tissue high thickness. Pencil, 

'pen, grease marker- all write per- 
fectly on Time Scope Labels. In 
easy-to-use dispenser or sheet form, 
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supplier for service. 
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Forthcoming Events Forthcoming Events 

November 

26-27. Interactions of Space Vehicles 
with an Ionized Atmosphere, 2nd symp., 
Univ. of Miami, Coral Gables, Fla. (A. 
R. Hochstim, Inst. for Defense Analyses, 
400 Army-Navy Drive, Arlington, Va.) 

28-3. Radiological Soc. of North Amer- 
ica, Chicago, Ill. (M. D. Frazer, 713 Gene- 
see St., Syracuse, N.Y.) 

28-4. Odontological Federation of Cen- 
tral America and Panama, San Jose, 
Costa Rica. (R. Pauly S., Univ. of Costa 
Rica, San Jose) 

29-30. Biochemical and Pharmacolog- 
ical Aspects of Basal Ganglia Disease, 
symp., Columbia Univ. College of Physi- 
cians and Surgeons, New York, N.Y. (M. 
D. Yahr, New York Neurological Inst., 
710 W. 168 St., New York 10032) 

29-2. Entomological Soc. of America, 
New Orleans. La. (R. H. Nelson, ESA, 
4603 Calvert Rd., College Park, Md.) 

29-3. Metallurgy, 1st operating conf., 
Pittsburgh, Pa. (Metallurgical Soc. of 
American Inst. of Mechanical Engineers, 
345 E. 47 St., New York 10017) 

29-3. Phytopharmacology, intern. conf., 
Amsterdam, Netherlands. (California 
Chemical S.A. Francaise, 19, avenue 
George V, Paris 8') 

29-4. Space Technology and Science, 
6th intern. symp., Tokyo, Japan. (D. Mori, 
Inst. of Space and Aeronautical Science, 
Univ. of Tokyo, 856 Koma-ba-machi, 
Meguro-ku, Tokyo) 

29-8. Rehabilitation of Persons with 
Dulled Sensory Perception, intern conf., 
Braunschweig, Germany. (Sonnenberg 
Intern. Center, P.O. Box 460, 33 Braun- 
schweig) 

30-2. Computers, fall conf., Las Vegas, 
Nev. (R. Sheehy, Bunker-Ramo Co., 8433 
Fallbrook Ave., Canoga Park, Calif.) 

December 

1-3. Ultrasonics, symp., Boston, Mass. 
(J. H. Rowen, Bell Telephone Laboratories, 
Murray Hill, N.J. 07971) 

1-3. American Water Resources Assoc., 
first annual, Univ. of Chicago, Chicago, 
Ill. (AWRA, P.O. Box 434, Urbana, Ill.) 

2-3. Bone Marrow, conf., San Francisco, 
Calif. (L. J. Cole, Experimental Pathology 
Branch, U.S. Naval Radiological Defense 
Laboratory, Hunter Point, San Francisco 
94135) 

2-3. Northern Gulf Coordinating Coun- 
cil on Wildlife Management and Mosquito 
Control, mtg., New Orleans, La. (G. R. 
Hayes, Jr., P.O. Box 60630, New Orleans 
70160) 

2-3. Society of Plastics Engineers, re- 
gional technical conf., Newark, N.J. (SPE, 
65 Prospect St., Stamford, Conn. 06902) 

3-5. Leptospiras, intern. colloquium, 
Antwerp, Belgium. (A. Grare, Inst. de 
Medicine Tropicale, Prince-Leopold, Ant- 
werp) 

3-5. Academy of Psychoanalysis, mid- 
winter meeting, New York, N.Y. (H. 
Davidman, 125 E. 65 St., New York) 

3-5. American Psychoanalytic Assoc., 

November 

26-27. Interactions of Space Vehicles 
with an Ionized Atmosphere, 2nd symp., 
Univ. of Miami, Coral Gables, Fla. (A. 
R. Hochstim, Inst. for Defense Analyses, 
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Rica, San Jose) 
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SCIENCE IN JAPAN 
496 pp., illus., bibliog., index, $13.00 
AAAS Members' Cash Orders $11.00 

This volume provides a unique opportunity 
for American scientists to get both a broad 
and a detailed picture of recent scientific and 
technological developments in Japan. Leading 
Japanese scientists discuss the organization of 
research in their country and review funda- 
mental research in mathematics, biology, 
chemistry, physics, sociology, and psychology 
as well as applied research in agriculture and 
other fields. 

AIR CONSERVATION 
Report of the AAAS Air Conservation 

Commission 

348 pp., illis., bibliog., index, $8.00 
AAAS Members' Cash Orders $7.00 

Part One, Air Conservation and Public 
Policy, assembles the facts and identifies al- 
ternatives. Part Two, Summary of the Facts, 
is a concise report on the state of scientific 
knowledge in the field of air conservation. 
Part Three, Background Reports, the larger 
part of the book, consists of seven chapters 
of interest to scientists and specialists in other 
disciplines. 
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For filtration requiring elevated 
temperatures, an accessory in- 
tegral heating unit is available. 
All Filtri-Fuge units are supplied, 
ready for 115 volt, 60 cycle use, 
with on-off toggle switch, step- 
less speed control, pilot light, 
chrome-plated support rod. 
Pre-cut filter papers are avail- 
able in three grades covering 
an extremely wide range of 
requirements. 
C.R.C. Filtri-Fuge 

No. S-201 ..............$175.00 
Auxiliary Heater 

No. S-203 ..............$ 29.50 
Pre-Cut Filter Paper Strips 

S-205, specify type: Type A, 
coarse; Type B, coarse extra 
strength; Type C, fine; 

I per thousand .............$7.50 
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Assoc., 10 Columbus Circle, New York 
10019) 

5. American Acad. of Dental Medicine, 
mid-winter annual meeting, New York, 
N.Y. (S. Conrad, 133-28 228th St., Laurel- 
ton, N.Y. 11413) 

5-9. American Inst. of Chemical Engi- 
neers, Philadelphia, Pa. (AICE, 345 E. 
47 St., New York 10017) 

5-11. American Rheumatism Assoc., 
congr., Mar del Plata, Argentina. (G. 
Speyer, 10 Columbus Circle, New York) 

6. Food Law Inst. and Food and Drug 
Administration, joint educational conf., 
Washington, D.C. (FDA, Washington, 
D.C.) 

6-7. Medical and Social Aspects of 
Migration, Ciba Foundation guest symp., 
London, England. (Ciba, 41 Portland PI., 
London, W.1) 

6-8. Transmission of Viruses by the 
Water Route, symp., Cincinnati, Ohio. 
(G. Berg, U.S. Public Health Service, 
4676 Columbia Parkway, Cincinnati 
45226) 

6-10. Space Communication, Paris, 
France. (UNESCO, P1. de Fontenoy, Paris 
7") 

6-10. Practices in the Treatment of Low 
and Intermediate Level Radioactive 
Wastes, symp., Vienna, Austria. (Intern. 
Atomic Energy Agency, Kartner Ring 11, 
Vienna 1) 

6-10. Structure and Function of the 
Nucleolus, symp., Montevideo, Uruguay. 
(F. A. Saez, Instituto de Investigaciones 
de Ciencias Biologicas, avda. Italia 3318, 
Montevideo) 

6-12. Hydraulics and Fluid Mechanics, 
2nd Australasian conf., Auckland, New 
Zealand. (A. J. Raudkivi, Univ. of Auck- 
land, School of Engineering, Ardmore Col- 
lege Post Office, Auckland) 

7-10. American Soc. of Agricultural 
Engineers, winter meeting, Chicago, Ill. 
(J. L. Butt, P.O. Box 229, St. Joseph, 
Mich.) 

8-10. Coccidioidomycosis, 2nd natl. 
symp., Phoenix, Ariz. (Arizona Tubercu- 
losis and Health Assoc., 733 W. McDowell 
Rd., Phoenix 85007) 

8-10. Changing Concepts of Human 
Habitation, symp., Roorkee, India. (D. 
Mohan, Central Building Research Inst., 
Roorkee) 

8-10. New Concepts in Gynecological 
Oncology, symp., Hahnemann Medical 
College and Hospital, Philadelphia, Pa. 
(Miss S. Rosen, Hahnemann Medical Col- 
lege and Hospital, 230 N. Broad St., Phila- 
delphia 19102) 

8-15. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1.506 Foshay 
Tower, Minneapolis, Minn.) 

9-10. Ciba Foundation guest meeting 
European Pancreatic Club. London, Eng- 
land. (H. T. Howat, 41 Portland PI., Lon- 
don, W.1) 

12-14. Lymphatic System, intern. conf., 
New Orleans, La. (H. S. Mayerson, Dept. 
of Physiology, School of Medicine, Tulane 
Univ., New Orleans 70112) 

13-15. Aerothermochemistry of Turbu- 
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Miss Billie Day, head technologist, 
clinical chemistry lab, Department of Pathology, 
Parkland Memorial Hospital, Dallas, Texas. 

Miss Billie Day, head technologist, 
clinical chemistry lab, Department of Pathology, 
Parkland Memorial Hospital, Dallas, Texas. 

Why Miss Day 

thinks COREXs 

pipets are 

"tremendous" 

From February to July this year, she kept 
records on pipet breakage in her lab, where 
from 1,200 to 1,300 pipets are used in a day. 

She began with 1,1 29 pipets-869 boro- 
silicate, 260 COREX pipets. 

At the end of six months, 455 of the con- 
ventional pipets were broken, but only 32 
COREX pipets had failed. 

"This is tremendous," Miss Day reports. 
The longer life of COREX pipets prom- 

ises marked savings in replacement costs. 
Miss Day figures her potential savings are 
at least one-third, believes that estimate 
could be low. Had all the pipets in her six- 
month study been COREX pipets, she 
knows she could have saved $320. 

Miss Day is just as impressed by COREX 
centrifuge tubes. She put 130 plain 1 5-ml 
tubes in service in February, has lost only 25 
of them. In the same time, she says, losses 
of borosilicate tubes would have been 
more than 70. 

Miss Day has recommended CO REXware 
to her associates. Shouldn't you put it to 
work for longer life and savings in your lab? 

Call your CORN I N G labware supplier for 
fast delivery on the complete line of COREX 
serological. Mohr, and transfer pipets, and 
COREX high- and low-speed centrifuge 
tubes and bottles. 

Laboratory Glassware Department, 
Corning Glass Works, 6811 Crystal Street, 
Corning, N. Y. 

CORNING 
COREX? AND PYREX? LABWARE 
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METALING Because 
/ / LAS SSEL. . 

/ 
CERAC M Filtri-Fuge is 

not dependent 
upon aspi- 
rator pumps 
or steam 
pressure, 
continuous 
feeding of 
solution is 
possible. 

The solution is introduced into 
the Filtri-Fuge at a controllable 
rate, from a separatory funnel. 
A ceramic drum, lined with filter 
paper, revolves at an operator- 
selected speed. The fluid is 
forced through the filter paper 
and drum perforations, through 
a spout into a collecting vessel. 
The residue is retained on the 
removable filter paper. 

METALING Because 
/ / LAS SSEL. . 

/ 
CERAC M Filtri-Fuge is 

not dependent 
upon aspi- 
rator pumps 
or steam 
pressure, 
continuous 
feeding of 
solution is 
possible. 

The solution is introduced into 
the Filtri-Fuge at a controllable 
rate, from a separatory funnel. 
A ceramic drum, lined with filter 
paper, revolves at an operator- 
selected speed. The fluid is 
forced through the filter paper 
and drum perforations, through 
a spout into a collecting vessel. 
The residue is retained on the 
removable filter paper. 

THE CNEMINCAL RUlBERI co. 

Dept. 19, 2310 Superior 
Cleveland, Ohio 44114 A-5.I0 

19 NOVEMBER 1965 

THE CNEMINCAL RUlBERI co. 

Dept. 19, 2310 Superior 
Cleveland, Ohio 44114 A-5.I0 

19 NOVEMBER 1965 

NM 
%hl 

NM 
%hl 

, , 



If you use any of these 
specialty gases 
If you use any of these 
specialty gases 
Acetylene 
Air 
Allene 
Ammonia 
Argon 
Boron Trichloride 
Boron Trifluoride 
Bromine Pentafluoride 
Bromine Trifluoride 
Bromotrifluoroethylene 
1,3 Butadiene 
Butane 
1-Butene 
cis-2-Butene 
trans-2-Butene 
cis- and trans-2-Butene 

Carbonyl Fluoride 
Carbon Dioxide 
Carbon Monoxide 
Carbonyl Sulfide 
Chlorine 
Chlorine Trifluoride 
Chlorotrifluoroethylene 
Cyanogen 
Cyclopropane 

Acetylene 
Air 
Allene 
Ammonia 
Argon 
Boron Trichloride 
Boron Trifluoride 
Bromine Pentafluoride 
Bromine Trifluoride 
Bromotrifluoroethylene 
1,3 Butadiene 
Butane 
1-Butene 
cis-2-Butene 
trans-2-Butene 
cis- and trans-2-Butene 

Carbonyl Fluoride 
Carbon Dioxide 
Carbon Monoxide 
Carbonyl Sulfide 
Chlorine 
Chlorine Trifluoride 
Chlorotrifluoroethylene 
Cyanogen 
Cyclopropane 

Deuterium 
Difluorodiazine 
Dimethylamine 
Dimethyl Ether 
2,2-Dimethylpropane 
Ethane 
Ethyl Acetylene 
Ethyl Fluoride 
Ethyl Chloride 
Ethylene 
Ethylene Oxide 
Fluorine 
Halocarbon- 
12, 13, 13B1, 14, 
21,22, 23,114, 
115,116, 142B, 
152A, C-318, 1132A 
Helium 
Hydrogen 
Hydrogen Bromide 
Hydrogen Chloride 
Hydrogen Fluoride 
Hydrogen Iodide 
Hydrogen Sulfide 
Hexafluoropropylene 

Deuterium 
Difluorodiazine 
Dimethylamine 
Dimethyl Ether 
2,2-Dimethylpropane 
Ethane 
Ethyl Acetylene 
Ethyl Fluoride 
Ethyl Chloride 
Ethylene 
Ethylene Oxide 
Fluorine 
Halocarbon- 
12, 13, 13B1, 14, 
21,22, 23,114, 
115,116, 142B, 
152A, C-318, 1132A 
Helium 
Hydrogen 
Hydrogen Bromide 
Hydrogen Chloride 
Hydrogen Fluoride 
Hydrogen Iodide 
Hydrogen Sulfide 
Hexafluoropropylene 

Iodine Pentafluoride 
Isobutane 
Isobutylene 
Krypton 
Methyl Allene 
Methyl Fluoride 
Methane 
Methyl Acetylene 
Methyl Bromide 
2-Methylbutene-1 
2-Methylbutene-2 
3-Methylbutene-1 
Methyl Chloride 
Methyl Mercaptan 
Monoethylamine 
Monomethylamine 
Natural Gas 
Neon 
Nickel Carbonyl 
Nitric Oxide 
Nitrogen 
Nitrogen Dioxide 
Nitrogen Trifluoride 
Nitrogen Trioxide 
Nitrosyl Chloride 

Iodine Pentafluoride 
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Nitrous Oxide 
Nitrosyl Fluoride 

Oxygen 
Perfluorobutene-2 
Perfluoropropane 
Phosgene 
Phosphorus Pentafluoride 
Propane 
Propylene 
Silane 
Silicon Tetrafluoride 
Sulfur Dioxide 
Sulfur Hexafluoride 
Sulfur Tetrafluoride 
Sulfuryl Fluoride 

Thionyl Fluoride 
Tetrafluorohydrazine 
Trimethylamine 
Tungsten Hexafluoride 
Tetrafluoroethylene 
Vinyl Chloride 
Vinyl Fluoride 
Vinyl Methyl Ether 
Xenon 
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Send for New 

Specialty Gas 

Catalogue .. 

from Air Products 

Send for New 

Specialty Gas 

Catalogue .. 

from Air Products 
Our new Specialty Gas Catalog is yours for the asking . . . gives up- 

to-date listing and pricing (effective December 1965) of the industry's 
largest selection of specialty gases and gas mixtures ... in cylinder, tube 
trailer, or bulk quantities... for your research, pilot plant, or production 
applications. 

Air Products specialty gases - plus gas handling equipment and ac- 
cessories- are available nationwide from over 65 district sales offices 
... or from convenient local stock points. Bonus: Air Products in-depth 
technical service that helps you select and utilize specialty gases most 
efficiently and economically. 

For your free 75-page Specialty Gas Catalog contact your nearest 
Air Products sales office, or use this convenient coupon: 

Air Products and Chemicals, Inc. 
Specialty Gas Department S-111965 
Allentown, Pennsylvania 
Please send new Specialty Gas Catalog to: 

Name/Title 

Company-- 

Our new Specialty Gas Catalog is yours for the asking . . . gives up- 
to-date listing and pricing (effective December 1965) of the industry's 
largest selection of specialty gases and gas mixtures ... in cylinder, tube 
trailer, or bulk quantities... for your research, pilot plant, or production 
applications. 

Air Products specialty gases - plus gas handling equipment and ac- 
cessories- are available nationwide from over 65 district sales offices 
... or from convenient local stock points. Bonus: Air Products in-depth 
technical service that helps you select and utilize specialty gases most 
efficiently and economically. 

For your free 75-page Specialty Gas Catalog contact your nearest 
Air Products sales office, or use this convenient coupon: 

Air Products and Chemicals, Inc. 
Specialty Gas Department S-111965 
Allentown, Pennsylvania 
Please send new Specialty Gas Catalog to: 

Name/Title 

Company-- 

City/State. City/State. Zip Zip 

INC. 

Total RESPONSE to your Specialty Gas Requirements 
~~~I ---- ------................... 

INC. 

Total RESPONSE to your Specialty Gas Requirements 
~~~I ---- ------................... 
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Paris, France. (D. S. Ferner, Dept. of 
Biology, Univ. of Washington, Seattle) 

13-15. Radiological Protection in the 
Industrial Use of Radioisotopes, intern. 
conf., Paris, France. (J Pradel, 66 rue Au- 
gustin Dumont, Malakoff, Seine, France) 

13-18. Engineering and Technological 
Sciences, conf., Bangkok, Thailand. (P. 
Purachatra, Assoc. of Southeast Asian 
Insts. of Higher Learning, Chulalongkorn 
Univ., Race Course Rd., Bangkok) 

15-18. Microbiology, 1st Central Amer- 
ican congr., Univ. of Costa Rica, San Jose. 
(F. Montero-Gei, School of Microbiology, 
Univ. of Costa Rica, Apartado 2157, San 
Jose) 

16-17. Computers and Scanning, New 
Orleans, La. (S. Crain, University College, 
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Geology and Geography Geology and Geography 

Association of American Geographers. 
(M. Mikesell, Univ. of Chicago, Chicago, 
111.) 

National Geographic Soc. (R. Gray, 
17th & M Sts., NW, Washington, D.C.) 

National Speleological Soc. (G. W. 
Moore, U.S. Geological Survey, Menlo 
Park, Calif.) 

Zoological Sciences 

American Fisheries Soc. (H. K. Chad- 
wick, California Dept. of Fish and Game, 
Sacramento) 

American Soc. of Zoologists. (A. G. 
Richards, Univ. of Minnesota, St. Paul) 

Animal Behavior Soc. (E. M. Banks, 
Univ. of Illinois, Urbana) 

Herpetologists' League. (F. B. Turner, 
Univ. of California, Los Angeles) 

Society of Systematic Zoology. (J. G. 
Rozen, Jr., American Museum of Natural 
History, New York, N.Y.) 

Zoological and Botanical Sciences 

American Soc. of Naturalists. (C. 
Hubbs, Scripps Inst. of Oceanography, La 
Jolla, Calif.) 

Ecological Soc. of America (G. M. 
Woodwell, Brookhaven Natl. Laboratory, 
Upton, L.I., N.Y.) 

Western Soc. of Naturalists. (J. M. 
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Calif.) 
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Western Psychological Assoc. (G. A. 

Mendelsohn, Univ. of California, Berkeley) 

Social and Economic Sciences 

American Economic Assoc. (R. R. Nel- 
son, RAND Corp., Santa Monica, Calif.) 
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F. Triska, Stanford Univ., Stanford, Calif.) 
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American Sociological Assoc. (W. Form, 
Michigan State Univ., East Lansing) 

Metric Assoc. (R. Fischelis, Ohio North- 
ern Univ., Ada) 
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Science. ( D. P. Ray, 863 Benjamin Frank- 
lin Station, Washington, D.C) 
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Churchman, Univ. of California, Berkeley) 

Society for General Systems Research. 
(H. Thal-Larsen, Univ. of California, 
Berkeley) 

Science Courses for Baccalaureate Edu- 
cation Project. (V. L. Parsegian, Rens- 
selaer Polytechnic Inst., Troy, N.Y.) 

Medical Sciences 

Association of American Geographers. 
(M. Mikesell, Univ. of Chicago, Chicago, 
111.) 

National Geographic Soc. (R. Gray, 
17th & M Sts., NW, Washington, D.C.) 

National Speleological Soc. (G. W. 
Moore, U.S. Geological Survey, Menlo 
Park, Calif.) 

Zoological Sciences 

American Fisheries Soc. (H. K. Chad- 
wick, California Dept. of Fish and Game, 
Sacramento) 

American Soc. of Zoologists. (A. G. 
Richards, Univ. of Minnesota, St. Paul) 

Animal Behavior Soc. (E. M. Banks, 
Univ. of Illinois, Urbana) 

Herpetologists' League. (F. B. Turner, 
Univ. of California, Los Angeles) 

Society of Systematic Zoology. (J. G. 
Rozen, Jr., American Museum of Natural 
History, New York, N.Y.) 

Zoological and Botanical Sciences 

American Soc. of Naturalists. (C. 
Hubbs, Scripps Inst. of Oceanography, La 
Jolla, Calif.) 

Ecological Soc. of America (G. M. 
Woodwell, Brookhaven Natl. Laboratory, 
Upton, L.I., N.Y.) 

Western Soc. of Naturalists. (J. M. 
Craig, San Jose State College, San Jose, 
Calif.) 

Psychology 
Western Psychological Assoc. (G. A. 

Mendelsohn, Univ. of California, Berkeley) 

Social and Economic Sciences 

American Economic Assoc. (R. R. Nel- 
son, RAND Corp., Santa Monica, Calif.) 

American Political Science Assoc. (J. 
F. Triska, Stanford Univ., Stanford, Calif.) 

American Soc. of Criminology. (C. New- 
man, Univ. of Louisville, Louisville, Ky.) 

American Sociological Assoc. (W. Form, 
Michigan State Univ., East Lansing) 

Metric Assoc. (R. Fischelis, Ohio North- 
ern Univ., Ada) 

National Inst. of Social and Behavioral 
Science. ( D. P. Ray, 863 Benjamin Frank- 
lin Station, Washington, D.C) 

Population Assoc. of America (E. S. 
Lee, Univ. of Pennsylvania, Philadelphia) 

Society for the Scientific Study of Re- 
ligion. (C. Y. Glock, Univ. of California, 
Berkeley) 

History and Philosophy of Science 

Philosophy of Science Assoc. (C. W. 
Churchman, Univ. of California, Berkeley) 

Society for General Systems Research. 
(H. Thal-Larsen, Univ. of California, 
Berkeley) 

Science Courses for Baccalaureate Edu- 
cation Project. (V. L. Parsegian, Rens- 
selaer Polytechnic Inst., Troy, N.Y.) 

Medical Sciences 

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

American Assoc. of Bioanalysts, West- 
ern Region. (M. Menesini, 1287 Rudgear 
Rd., Walnut Creek, Calif.) 

American Physiological Soc. (R. M. 
Iverson, Univ. of Miami, Coral Gables, 
Fla.) 

American Soc. for Microbiology, North- 

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

American Assoc. of Bioanalysts, West- 
ern Region. (M. Menesini, 1287 Rudgear 
Rd., Walnut Creek, Calif.) 

American Physiological Soc. (R. M. 
Iverson, Univ. of Miami, Coral Gables, 
Fla.) 

American Soc. for Microbiology, North- 

19 NOVEMBER 1965 19 NOVEMBER 1965 

William V. Wilkinson, 
special projects technician, 
cancer research, Princess Margaret Hospital, 
Toronto, Ont., Canada. 

William V. Wilkinson, 
special projects technician, 
cancer research, Princess Margaret Hospital, 
Toronto, Ont., Canada. 

Why Mr.Wilkinson 

uses only COREX? 

serological pipets 

Because they last. 
"We have about 8,000 COREX cotton- 

mouth serological pipets of different sizes 
which we have bought over a two-year 
period," he reports. "We have a box in our 
glass washing room which contains only 
12 broken COREX pipets." 

This remarkable longevity has paid off in 
dependable serviceability for the 82 per- 
sons who staff this laboratory. Before 
COREX ware, pipet breakage at the mouth 
end-often undiscovered until the pipet 
was in the solution-caused annoyance 
and lost time. The even distribution of 
greater strength all the way through CO REX 
pipets solved that problem. 

Can COREX pipets solve problems for 
you, cut down on your pipet-replacement 
costs? 

Find out. Order COREX serological, 
Mohr, and transfer pipets today from your 
CORNING labware supplier. He also can 
give you all the advantages of centrifuging 
in glass-right up to 40,000 x G-in COREX 
centrifuge tubes. 

Laboratory Glassware Department, 
Corning Glass Works, 6811 Crystal Street, 
Corning, N. Y. 
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PLATINUM 
BY BISHOP 
BECAUSE NOTHING 
ELSE DOES IT 
AT SO LITTLE COST 
Platinum, the miracle metal of so 
many uses, is surprisingly eco- 
nomical to use. 

Platinum metals resist high tem- 

peratures, provide exceptional re- 
sistance to corrosion and erosion, 
perform catalytic actions. Yet, 
after years of service, the original 
metal can be recovered at a dollar 
value almost equal to original cost. 
This makes Platinum the soundest 

possible investment. 

Bishop's broad line of lab ware, 
tubing, wire, gauze, sheet, strip, 
salts, and chemicals are described in 
detail in our Catalog P-7. Request 
a copy. Also P-5B, CD-6 and P-12. 

BISH qIOP 

< ,> a.J_ BISMH,OF & CO. 

platinum works 
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NEW BOOKS 

(Continued from page 1021) 

The Mystery of Matter. Prepared by 
the American Foundation for Continuing 
Education. Louise B. Young, Ed. Oxford 
Univ. Press, New York, 1965. 726 pp. 
Illus. $10. One hundred selected writings 
on the following topics: Can matter be 
measured? (1 paper); Is matter infinitely 
divisible? (10 papers); Is matter substance 
or form? (9 papers); What is the secret 
of atomic energy? (13 papers); Is the 
universe asymmetric? (6 papers); What 
is the origin of living matter? (11 papers); 
Is.. living matter immortal? (10 papers); 
Does order arise from disorder? (8 pa- 
pers); What is life? (13 papers); Will 
fallout affect the course of evolution? 
(8 papers); and Is science destroyer or 
creator? (11 papers). 

Neighbors of the Earth: Planets, 
Comets, and the Debris of Space. Thorn- 
ton Page and Lou Williams Page, Eds. 
Macmillan, New York, 1965. 352 pp. 
Illus. $7.95. The Macmillan Sky and Tele- 
scope Library of Astronomy, vol. 2. A 
compilation of 113 articles published dur- 
ing the last 34 years in The Telescope, 
The Sky, and Sky and Telescope. The 
topics are: The warmer planets: Mercury 
and Venus (21 papers); Mars, abode of 
life? (23 papers); the major planets and 
Pluto (26 papers); Asteroids: Bits or 
pieces? (4 papers); Comets, so different 
from the rest (10 papers); Meteors, 
meteorites, and meteoroids (9 papers); 
Atmospheres, aurorae, and exospheres 
(12 papers); and The debris of inter- 
planetary space (8 papers). 

The New Intelligent Man's Guide to 
Science. Isaac Asimov. Basic Books, New 
York, ed. 2, 1965. 880 pp. Illus. $9.95 
until 31 Dec. 1965; $12.50. 

New Light on Space and Time. Dewey 
B. Larson. North Pacific Publishers, Port- 
land, Ore., 1965. 272 pp. Illus. $6. 

The New Treasury of Science. Har- 
low Shapley, Samuel Rapport, and Helen 
Wright. Harper and Row, New York, 
1965. 780 pp. Illus. $8.95. Based on the 
Treasury of Science (1943); of the 84 
papers in this edition, 27 appeared in the 
original 1943 edition. 

Phosphates in Agriculture. Vincent 
Sauchelli, Reinhold, New York; Chap- 
man and Hall, London, ed. 2, 1965. 285 
pp. Illus. $12.50. 

Photography for Scientific Publication: 
A Handbook. Alfred A. Blaker. Freeman, 
San Francisco, 1965. 170 pp. Illus. $8. 

The Planet Uranus: A History of Ob- 
servation, Theory, and Discovery. A. F. 
O'D. Alexander. Elsevier, New York, 
1965. 316 pp. Illus. $12.75. 

Porteus Maze Test: Fifty Years' Appli- 
cation. Stanley D. Porteus. Pacific Books, 
Palo Alto, Calif., 1965. 328 pp. Illus. 
$7.50. 

The Prediction of Academic Perform- 
ance: A Theoretical Analysis and Review 
of Research. David E. Lavin. Russell Sage 
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1965. 780 pp. Illus. $8.95. Based on the 
Treasury of Science (1943); of the 84 
papers in this edition, 27 appeared in the 
original 1943 edition. 

Phosphates in Agriculture. Vincent 
Sauchelli, Reinhold, New York; Chap- 
man and Hall, London, ed. 2, 1965. 285 
pp. Illus. $12.50. 

Photography for Scientific Publication: 
A Handbook. Alfred A. Blaker. Freeman, 
San Francisco, 1965. 170 pp. Illus. $8. 

The Planet Uranus: A History of Ob- 
servation, Theory, and Discovery. A. F. 
O'D. Alexander. Elsevier, New York, 
1965. 316 pp. Illus. $12.75. 

Porteus Maze Test: Fifty Years' Appli- 
cation. Stanley D. Porteus. Pacific Books, 
Palo Alto, Calif., 1965. 328 pp. Illus. 
$7.50. 

The Prediction of Academic Perform- 
ance: A Theoretical Analysis and Review 
of Research. David E. Lavin. Russell Sage 
Foundation, New York, 1965. 182 pp. 
Illus. $4. 

Pulping Processes. Sven A. Rydholm. 
Interscience (Wiley), New York, 1965. 
1279 pp. Illus. $37.50. 

Ritual of the Bacabs. Translated and 

Foundation, New York, 1965. 182 pp. 
Illus. $4. 
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FROM THE FAR U.V. TO NEAR I. R. 

* HIGH STABILITY D. C. SUPPLY 
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* HIGH VOLTAGE CONFINED TO 
LAMPHOUSE TO MINIMIZE PERSONAL 
HAZARD 
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The new Xenon source is just one 
of several available sources-other 
types include Deuterium, Mercury 
and Tungsten. And we offer com- 
plete system monochromators for 
every application. 
Write for new Catalog 33-2098, or 
an obligation-free demonstration. 
Bausch & Lomb, 77423 Bausch St., 
Rochester, New York 14602. 
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You can dispense reagents, even acids, with one 
hand. And you won't spill or waste a drop. Just put 

You can dispense reagents, even acids, with one 
hand. And you won't spill or waste a drop. Just put 
Mallinckrodt plastic dispensers on your reagent bottles. 

You squeeze the bulb and get a steady stream of 

liquid (up to 1,000 ml per minute). When you have 

enough, press the valve on top and the flow stops 
immediately. No dripping. The excess liquid in the 
tube is drawn back into the bottle. 

The Mallinckrodt plastic reagent dispenser is 100% 
sturdy polyolefin. Acid resistant. Non-corroding. 
Unbreakable. It fits any standard 5-pint acid bottle, 
as well as one-half and one gallon jugs. 

It's very inexpensive, too. Easily worth the clean-up 
time it saves. Order a supply of plastic reagent 
dispensers today from your Mallinckrodt distributor. 

Get the complete Mallinckrodt plastic labware 

catalog. It contains more than a hundred 

ways for you to keep labware costs down 
without cutting corners. Many items available 
from no other source. Send for it today. 
01965 MALLINCKRODT CHEMICAL WORKS 

Pioneer Plastic Division 

<Mallinckrodt> MALLINCKRODT CHEMICAL WORKS 
.... -- St. Louis * New York * Los Angeles 
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edited by Ralph L. Roys. Univ. of Okla- 
homa Press, Norman, 1965. 223 pp. Illus. 
$5.95. 

The Savage and the Innocent. David 
Maybury-Lewis. World, Cleveland, Ohio, 
1965. 270 pp. Illus. $4.95. 

Scales and Weights: A Historical Out- 
line. Bruno Kisch. Yale Univ. Press, New 
Haven, Conn., 1965. 321 pp. Illus. $15. 

Science and Culture: A Study of Cohe- 
sive and Disjunctive Forces. Gerald Hol- 
ton, Ed. Houghton Mifflin, Boston, 
Mass., 1965. 384 pp. $6. The Daedalus 
Library, vol. 4. Fifteen papers contribut- 
ed by Harry Levin, James S. Ackerman, 
Edmund R. Leach, Talcott Parsons, Har- 
vey Brooks, Gerald Holton, Don K. Price, 
Gyorgy Kepes, Margaret Mead, Oscar 
Handlin, Eric Weil, Herbert Marcuse, 
Daniel Bell, Rene Dubos, and Robert S. 
Morison and a report by the American 
Association for the Advancement of Sci- 
ence Committee on Science in the Promo- 
tion of Human Welfare. 

Science and Society. Norman Kaplan, 
Ed. Rand McNally, Chicago, ill., 1965. 
625 pp. Illus. Rand McNally Sociology 
Series; 39 papers on the following topics: 
Prologue to the present (6 papers); Sci- 
ence as a cha.nging institution (4 papers); 
Scientific research and laboratory orga- 
nization (5 papers); National science es- 
tablishments (7 papers); Science and poli- 
cy (7 papers); and Prologue to the future 
(10 papers). 

Science in History. J. D. Bernal. Haw- 
thorn, New York, ed. 3, 1965. 1067 pp. 
$12.95. 

Science in Hungary. Tibor Erdey-Gruz 
and Imre Trencsenyi-Waldapfel, Eds. Cor- 
vina Press, Budapest, Hungary, 1965. 348 
pp. Illus. Twenty papers. 

Science in Nineteenth-Century America: 
A Documentary History. Nathan Reingold, 
Ed. Hill and Wang, New York, 1964. 351 
pp. Illus. Paper, $2.45. American Century 
Series. 

Selected Papers of John Shaw Billings. 
Compiled, with a life of Billings, by Frank 
Bradway Rogers. Medical Library Assoc., 
Chicago, Ill., 1965. 306 pp. $6. 

The Smithsonian Institution. Walter 
Karp. Published by Smithsonian Institu- 
tion, Washington, D.C., in association 
with the Editors of American Heritage 
Magazine, New York, 1965. 127 pp. Illus. 
$2.95. 

Smoking, Health, and Personality. H. J. 
Eysenck. Basic Books, New York, 1965. 
166 pp. Illus. $4.95. 

Songs of the Yokuts and Paiutes. Al- 
fred Pietroforte. Naturegraph Publishers, 
Healdsburg, Calif., 1965. 64 pp. Illus. 
Paper, $1.50; cloth, $3.50. 

A Theatre of Machines. A. G. Keller. 
Macmillan, New York, 1965. 121 pp. 
Illus. $6. 

Three Theories of Child Development. 
Henry W. Maier. Harper and Row, New 
York, 1965. 332 pp. Illus. $6.75. 

The Viruses. Helena Curtis. Published 
for the American Museum of Natural 
History by the Natural History Press, 
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See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power-Famous Mt. Palomar Type. An Unusual Buy! 
See the Rings of Saturn, the fascinating planet Mars, ihuge 
craters on the Moon. Phases of Venus. Equatorial mount 

. . with lock on both axes. Aluminized and overcoated 3" 
diameter high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens. Optical 

Finder Telescope included. Hardwood portable tripod. FREE with Scope: 
Valtuable STAR CHART plus 272-page "HANDBOOK OF 1HEAVENS" plus 
"HOW TO USE YOUR TELESCOPE" BOOK. 
Stock No. 85,050-W _ --------------------- $29.95 Postpaid 

414" REFLECTOR TELESCOPE-Up to 255 Power 
Stock No. 85,105-W -___--------------------$79.50 F.O.B. Barrington, N. J. 

SUPERB 6" REFLECTOR TELESCOPE! 
Intc. electric clock drive, setting circles, equratorial irmount, pedestal base, 4 eyepieces 
for rup to 576X. 
Stock No. 85,086-W -------------- ---------- -- $199.50 F.O.B. 

........^^ : ::::: Bargains Galore! Hours of Fun! Only $5 

NEW POPULAR SCIENCE FUN CHEST 
TI-ere are Edrmrund's 9 top sellinig science toys and curiosities in 
one fascinating, low-cost package. Perfect gift itemII. Amuse aind 
deliglht yoiung and old for lhours orn eind. Educational, too) ! Teach 

.........B l basic sciernce principles in a wvonderftul newsv fruna way. Incl.: 
Solar Radiometer - spins at 3,000 rpm; Albert the Bobbing 
Bird - rrunis continuously one therrmal energy; Amazing Sealed 
Mercury Puzzle; Five 2-sided Ceramic Magnets; Big :31/2" Burn- 

;:^^:i:i . :i .>^ ing Glass in Zip-Lip Poly Bag; Magnetic Doggie and Spinning 
Ball - ball spins as dog approaches; Diffraction Grating Rain- 
bow Viewer; PII(-UP Rintg (with Edrmund TAK): l'opular book- 

let, "Astronomy and You." All in die-cut storage box with complete instructions. 
Stock No. 70,787-W ------ ---------------------- $5.00 Ppd. 

Explore the Fascinating World of Magnetism 
NEW 23 MAGNET VARIETY KIT 

11 Shapes! Many Compositions! 
vA(IwIJ///^ \ lEver ripen tomatoes by magnetism-pairnt pictures using imrag- 

tnet as a b)rlsh and iron filings as paint? Surprising rnew ideas 
and tuses for tlhe bewildering forces of imiagrnetismoa are continutally 
discovered. Here, in one low-cost kit, youi can learn and experi- 
\ mentt with varied imraterials that olsoleted Magnetite-the niatural 
m Iagnetic. ore. Terrific assortoomenit includes ferrites, ceramics, 

flexible rubber, alnico in every shape imaginable-up to 20 lbs. pull. Sizes range 
from %" x 7/16" x 7/16" to 3" x 3" x 1/32". Incl.: alnico w/handle, U-shapied 
alnico, tlhree-2 sided cerarmoic, flexible strip, alnico bar, ceramroic, alnico disc w/cen- 
ter hole 2 lg. alnico cyl., sin. alnico cyl. flex siheet, 2 baby alnico bars, 3-channel- 
type pole pieces for sio. ceraimic imiaginets. Increase pull uip to 5 timres. Bar magnet 
keeper, 2 disc ioragnet keepers, compl. info. inst. 
Stock No. 70,780-W ____ -----------------..--------------------------$5.00 Ppd. 

'FISH' WITH A WAR SURPLUS MAGNET ,2 . 
Great idea! Fascinating fun and sometimes tremendously . 
profitable! Tie a line to our 5-lb. Magnet-drop it over- 
board in bay, river, lake or ocean. Troll it along the bot- '. -- 
tom-your "treasure" haul can be outboard motors, anchors, fishing 

' - 

tackle, all kinds of metal valuables, 5-lb. Magnet is war surplus- ~ 
Alnico V Type-Gov't Cost, $50. Lifts over 125 lbs. on land much ( 
greater weights under water. Order now and try this new sport. 
Stock No. 70,571-W 5 lb. Magnet _ ----------------$12.50 Postpaid 
Stock No. 70,570-W 3'/2 lb. Lifts 40 lbs. ------------ -- $8.75 Postpaid 
Stock No. 85,152-W 15 lb. size, Lifts 250 lbs. F.O.B. -------$33.60 Postpaid 

WOODEN SOLID PUZZLES 
12 Different puzzles that will stimulate your ability 
to think and reason. Here is a fascinating assortment 
of wood puzzles that will provide hours of pleasure. 
Twelve different puzzles, animals and geometric forms | 
to take apart and reassemble, give a chance for all 
the family, young or old, to test skill, patience and, . .,,,................ 
best of all, to stimulate ability to think and reason while having lots 
of fun. Order yours now. 
Stock No. 70,205-W ...................................... $3.00 Postpaid 

. SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 
NEW WORKING MODEL DIGITAL COMPUTER 

ACTUAL MINIATURE VERSION 
OF GIANT ELECTRONIC BRAINS 

Fascinaating new see-through model computer actually solves 
: problems, teachles coromputter ftoundamenoetals. Adds, subtracts, mutl- 

tiplies, shifts, complements, carries, ioimemtorizes, counots, compares, 
sequences. Attractive colored, rigid plastic plarts easily assembled. 12" x 3l/2" x 4%s". 
Incl. step-by-step assemsibly diagramors, 32-page instriuction book covering operation, 
conmputler langtuage (binary systerims), progaooimmaing, problems a(nd 15 experiments. 
Stock No. 70 683-W - ----------------------- $5.98 Postpaid 

SCIENCE TREASURE CHEST 
For Boys-Girls-Adults! 

Science Treasure Chest-Extra-powerfuil magnets, polarizing filters, 
compass, one-way-mirror film, prism, diffraction grating, ald lots 
of otlier iteorms for hutndreds of thrilling experiments, plus a Ten 
Lerns Kit for mroaking telescopes, microscopes, etc. Full Instructions. 
Stock No. 70,342-W -------- ------------- $5.50 Postpaid 
DeLuxe Chest-Everything in Chest above plus excitilng additional 

items for more advanced experiments. 
Stock No. 70,343-W _---- ------------------ $10.50 Postpaid 

Order by stock No.-Check, M.O. or Open Account-Money-back 
Guarantee. Minimum Order on Open Account-$10. 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 1966 edition. 148 easy-to-read pages packed 
with 100's of industrial on-the-job helps . . . quality control 
aids. Many war surplus bargains. Imported instruments! Lenses, 
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, 
Binoculars, etc. For industry, research labs, hobbyists, experi- 
menters. Write for free Catalog "W". 
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Now there's an on-the-bench 
Blackstone HT Ultrasonic Cleaner 
for every job imaginable! 
Blackstone's HT (Heated Tank) Series gives you controlled 
ultrasonic cleaning right at the work station, without wasting 
time by carrying parts to a central cleaning station. 

HT Tank Sizes: Available in 72, 144 and 216 sq. in. capacities- 
providing greater flexibility in meeting a wider range of needs. 

HT Power Outputs: Available in 100, 200, 300 and 500 watts. 
Power is controllable from 0 to 100% (a Blackstone exclusive) 
to provide the broadest scope of cleaning energy possible in a 
single unit. 

Other nice things about a Blackstone: 
* Rounded Corner 316 L Stainless Steel Tanks-for corro- 

sion-resistance and easy maintenance. 

* 316 L Stainless Steel Housing and Baked Enamel Panels- 
for maximum chemical protection. 

* Thermostatically Controlled Heaters - maintain cleaning 
solution temperatures from ambient to 190? F. 

* High Efficiency Lead Zirconate Titanate Transducers- 
mechanically held by a retainer which is silver-brazed to 
the tank bottom, assuring long, trouble-free life. 

Give us a sample of your work: Perhaps the material you're 
cleaning can be cleaned better, more efficiently with Blackstone 
ultrasonics. So send us a sample. We'll report right back to 
you-at no charge, of course. 

BLACKSTONE ULTRASONICS, INC. 
600 Howard Street * Sheffield, Pa. 
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LOW COST INFUSION PUMP LOW COST INFUSION PUMP 

...REPRODUCIBLE ...REPRODUCIBLE 
TO + 0.1%! TO + 0.1%! 

$145?o0 $145?o0 

complete complete 
Sage Series 234 Constant Speed Syringe Pumps accept all types of syringes, 
including convenient disposables. Several models are available, each offering 
a large number of discrete flow rates-obtained by varying syringe sizes (up 
to 10cc) and "quick-change" gears. Flow rates range from 0.112 p/l/day to 
16.8 ml/min-depending on specific model chosen. 

Large constant speed pumps (up to 100cc capacity) and continuously variable 
speed models are also available. Variable speed pumps feature a linear flow 
control dial and a five million to one flow rate range. Optional accessories for 
both types include a double syringe holder for 2 channel pumping. Infusion- 
withdrawal models also available. 

Whatever your application, there's a Sage Syringe Pump to provide uniform, 
accurate, and reproducible infusion at the right rate. Ask your lab-ware dealer 
for a demonstration, or send today for complete data. 

SAGE INSTRUMENTS, INC. 
2 Spring Street, White Plains, N. Y. 10601 * 914 WH 9-4121 

Sage Series 234 Constant Speed Syringe Pumps accept all types of syringes, 
including convenient disposables. Several models are available, each offering 
a large number of discrete flow rates-obtained by varying syringe sizes (up 
to 10cc) and "quick-change" gears. Flow rates range from 0.112 p/l/day to 
16.8 ml/min-depending on specific model chosen. 

Large constant speed pumps (up to 100cc capacity) and continuously variable 
speed models are also available. Variable speed pumps feature a linear flow 
control dial and a five million to one flow rate range. Optional accessories for 
both types include a double syringe holder for 2 channel pumping. Infusion- 
withdrawal models also available. 

Whatever your application, there's a Sage Syringe Pump to provide uniform, 
accurate, and reproducible infusion at the right rate. Ask your lab-ware dealer 
for a demonstration, or send today for complete data. 

SAGE INSTRUMENTS, INC. 
2 Spring Street, White Plains, N. Y. 10601 * 914 WH 9-4121 

Biological and Medical Sciences 

Advances in Lipid Research. vol. 3. 
Rodolfo Paoletti and David Kritchevsky, 
Eds. Academic Press, New York, 1965. 
277 pp. Illus. $13. Six papers: "The me- 
tabolism of polyenoic fatty acids" by E. 
Klenk; "The analysis of human serum 
lipoprotein distributions" by Alicia M. 
Ewing, Norman K. Freeman, and Frank 
T. Lindgren; "Factors affecting lipopro- 
tein metabolism" by Angelo M. Scanu; 
"The action of drugs on phospholipid 
metabolism" by G. B. Ansell; "Brain 
sterol metabolism" by A. N. Davison; 
and "Lipases" by E. D. Wills. 

The African Genera of Acridoidea. 
V. M. Dirsh. Published for the Anti- 
Locust Research Centre by Cambridge 
Univ. Press, New York, 1965. 593 pp. 
Illus. $37.50. 

Anatomy and Physiology of Farm Ani- 
mals. R. D. Frandson. Lea and Febiger, 
Philadelphia, 1965. 501 pp. Illus. $12.59. 

Atlas of Descriptive Histology. Ed- 
ward J. Reith and Michael H. Ross. 
Harper and Row, New York, 1965. 222 
pp. Illus. $8.50. 

Avian Physiology. Paul D. Sturkie. 
Cornell Univ. Press, Ithaca, N.Y., ed. 2, 
1965. 796 pp. Illus. $15. 

Basic Bacteriology: Its Biological and 
Chemical Background. Carl Lamanna 
and M. Frank Mallette. Williams and 
Wilkins, Baltimore, ed. 3, 1965. 1015 pp. 
Illus. $17.50. 

The Bats of West Africa. D. R. 
Rosevear. British Museum (Natural His- 
tory), London, 1965. 436 pp. Illus. ?7 
15s. 

The Beetles of the Pacific Northwest. 
Pt. 4, Macrodactyles, Palpicorn-es, and 
Heteromera. Melville H. Hatch. Univ. of 
Washington Press, Seattle, 1965. 278 pp. 
Illus. $10. Univ. of Washington Publi- 
cations in Biology, vol. 16. The contribu- 
tors are David V. Miller, David V. Mc- 
Corkle, Floyd Werner, and Dennis W. 
Boddy. 

Biochemistry. S. P. Datta and J. H. 
Ottaway. Williams and Wilkins, Balti- 
more, 1965. 387 pp. Illus. $6.75. 

Biogeography and Ecology in Antarc- 
tica. J. van Mieghem and P. van Oye, 
Eds. Junk, The Hague, Netherlands, 
1965. 790 pp. Illus. $31.95. Mono- 
graphiae Biologicae Series, vol. 5, edited 
by W. W. Weisbach and P. van Oye. 
Eighteen papers. 

Biological Science: Interaction of Ex- 
periments and Ideas. Biological Sciences 
Curriculum Study, second course. Pren- 
tice-Hall, Englewood Cliffs, N.J., 1965. 
447 pp. Illus. $5.96 (teachers edition, 
479 pp. $6.84). 

Cell K. Roderick P. Kernan. Butter- 
worth, Washington, D.C., 1965. 160 pp. 
Illus. $5.75. Molecular Biology and Med- 
icine Series, edited by E. Edward Brittar. 

Comparative Vertebrate Anatomy. 
Coleman J. Goin and Olive B. Goin. 
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Important Texts & References 
Claus & Tyler-Pharmacognosy 

This edition continues to be an all-inclusive study of 
the chemical aspects of drugs, therapeutic agents and 
commercial products derived from the plant and animal 
kingdoms. Natural derivatives of biological origin are 
emphasized, as is the determination of their identity 
and values. New chapters on poisonous plants, rewrit- 
ten chapters on allergens, antibiotics and biologicals, 
and emphasis on biosynthetic and biogenetic considera- 
tions of natural constituents, contribute to its continu- 
ing excellence as a reference for phytochemists, plants 
physiologists and teachers of economic botany. 5th 
Edition. 1965. 572 Pages, 7" x 10". 261 Illustrations 
& 2 Color Plates. $15.00. 

Frandson-- Anatomy & Physiology 
of Farm Animals 

This clearly written text for undergraduate students is 
believed to be the only presently available work that 
surveys, in such detailed fashion, both the anatomy and 
physiology of farm animals. The fundamentals as they 
apply to all animals are considered first, followed by 
species differences in the cow, horse, sheep, hog and 
dog. Greatest emphasis is on the cow and horse. Spe- 
cial attention is given to the digestive and reproduc- 
tive systems, with chapters on the mammary glands, 
milk secretion and endocrinology. 1965. 501 Pages, 
7" x 10". 231 Illustrations, 2 in Color. $12.50. 
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Another first from Nalge. 

For the first time, you can have a pack- 
aged, sterile, complete filter assembly 
available on your shelf. All in one unit- 
even the Metricelf membrane filter. 
Your option of 0.20 micron plain or 0.45 
micron grid membranes. The Nalgene 
Filter Unit is always ready for microfil- 
trations or microanalyses. Just remove 
from sterile pack, attach vacuum source, 
filter. Membrane and filtrate are easily 
recovered. When you're finished-dis- 
pose of the unit. All preparations are 
eliminated . . . assembling, wrapping, 
autoclaving, cooling. No risk of contam- 
ination, breakage and membrane dam- 
age. The price-$9.00 per shelf pack of 
12. $48.60 per case of 72. Larger quan- 
tity discounts available! 

See this exciting new product in the 
Nalge Booth No. 2731 at the 30th Expo- 
sition of Chemical Industries, November 
29-December 3. See other new Nalge 
products, too! Order from your lab sup- 
ply dealer or, write Dept. 21231, The 
Nalge Co., Inc., Rochester, N. Y. 14602. 

' 
Patent applied for 

tTrademark of Gelman Instrument Company. 
Ann Arbor. Michigan 
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rach, Eds. Williams and Wilkins, Balti- 
more, 1965. 426 pp. Illus. $11. Fifteen 
papers. 

The First Year of Life. A psycho- 
analytic study of normal and deviant 
development of object relations. Rene A. 
Spitz. International Universities Press, 
New York, 1965. 414 pp. Illus. $8.50. 

Flora of Japan. Jisaburo Ohwi. Trans- 
lated from the Japanese editions (Tokyo, 
1953 and 1957) by Jisaburo Ohwi. Fred- 
erick G. Meyer and Egbert H. Walker, 
Translation Eds. Smithsonian Institution, 
Washington, D.C., 1965. 1077 pp. Illus. 
$25. 

Fluorine Chemistry. vol. 4. Harold C. 
Hodge and Frank A. Smith. Academic 
Press, New York, 1965. 804 pp. Illus. 
$28. 

Foundations of Anesthesiology. vols. 1 
and 2. Albert Faulconer, Jr., and Thomas 
E. Keys. Thomas, Springfield, Ill., 1965. 
vol. 1, 716 pp.; vol. 2, 623 pp. Illus. 
$38.50. 

Fundamentals of Acid-Base Regula- 
tion. James R. Robinson. Blackwell, Ox- 
ford, England, ed. 2, 1965. 91 pp. Illus. 
Paper. 

Fungal Genetics. J. R. S. Fincham and 
P. R. Day. Davis, Philadelphia, ed. 2, 
1965. 336 pp. Illus. $9.95. 

The Fungi. An advanced treatise. vol. 
1, The Ftungal Cell. G. C. Ainsworth 
a.nd Alfred S. Sussman, Eds. Academic 
Press, New York, 1965. 766 pp. Illus. 
$24. Twenty-nine papers; the sections 
are Introduction (2 papers); Cell Com- 
ponents (12 papers); Nutrition and 
Growth of Cells (14 papers); and Gene 
Action (1 paper). 

Genetic Analysis. William K. Baker. 
Houghton Mifflin, Boston, 1965. 176 pp. 
Illus. Paper, $2.50. Riverside Studies in 
Biology Series, edited by Theodosius 
Dobzhansky and H. Bentley Glass. 

Genetics in the Atomic Age. Charlotte 
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Genetik der Pilze. Karl Esser and Ru- 
dolf Kuenen. Springer, Berlin, 1965. 503 
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The Geography of Evolution: Col- 
lected Essays. George Gaylord Simpson. 
Chilton, Philadelphia, 1965, 263 pp. Illus. 
$5.50. Seven essays. 

Die Homosexualitit beim Mann. Kurt 
Freund. Hirzel, Leipzig, ed. 2, 1965. 
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Medicinal Plant Alkaloids. An intro- 
duction for pharmacy students. Stephen 
K. Sim. Univ. of Toronto Press, Toronto, 
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Methoden der Organischen Chemie 
(Houben-Weyl). vol. 10, pt. 3, Stickstoff- 
verbindungen I. Rudolf Stroh, Ed. 
Thieme, Stuttgart, 1965. 1019 pp. Illus. 
DM. 255. 
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in modular sections so a four-foot facility 
can be easily taken apart, moved and 
eventually expanded to 20 feet deep by 
adding inexpensive center sections! These 
rooms offer scientifically controlled tem- 
peratures down to -40?C and up to 
125?C; relative humidity, 5% to 98%; 
fluorescent lighting (for simulated day/ 
night growth); filtered air and many other 
special environmental features. Most im- 
portant, these features can be specified 
in our standard walk-ins without costly 
"additional" construction! Built-in bench- 
es, sinks, water outlets, gas lines and 
power receptacles can also be specified. 
Each room is equipped with six tiers of 
adjustable, aluminum shelving at no extra 
cost! Write for our new 160-page catalog 
which describes and illustrates hundreds 
of applications in medical research, phar- 
maceutical research and other related 
scientific fields. 
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Anthropology, No. 41, edited by Sol Tax. 
Challenge and Change in American 

Education. Seymour E. Harris, Kenneth 
M. Deitch, and Alan Levensohn, Eds. 
McCutchan, Berkeley, Calif., 1965. 358 
pp. $12.50. Sixteen papers presented at 
a seminar held at Harvard University in 
1961 and 1962. The sections are Gov- 
ernment and education (5 papers); Chal- 
lenges in educational planning (5 papers); 
Management of colleges and universities 
(6 papers). 

Comparative Cardiology (A nn. N.Y. 
Acad. Sci. 127). Harold E. Whipple, Ed. 
New York Acad. of Sciences, New York, 
1965. 875 pp. Illus. Paper, $12.75. Fifty- 
one papers presented at a conference 
held in April and May 1964. The topics 
considered were Comparative morphol- 
ogy of the cardiac conduction system 
and the comparative physiology of cardi- 
ac excitation (9 papers); Comparative as- 
pects of intramural spread of excitation 
and recovery (6 papers); Comparative 
aspects of normal and abnormal heart 
sounds and murmurs (6 papers); Com- 
parative dynamics of the cardiorespira- 
tory system (7 papers); Some spontane- 
ous cardiovascular diseases in animals 
(10 papers); and Comparative pathology 
of vascular lesions (13 papers). 

Education and Public Policy. Seymour 
E. Harris and Alan Levensohn, Eds. 
McCutchan, Berkeley, Calif., 1965. 359 
pp. Illus. $12.50. Sixteen papers on the 
following topics: Political issues (5 pa- 
pers); Qualitative issues (3 papers); Eco- 
nomic issues: The cost of education (4 
papers); and Economic issues: Govern- 
ment and education (4 papers). Based 
on a seminar at Harvard University in 
1962 and 1963. 

Intrex. Report of a planning confer- 
ence on information transfer experiments, 
3 September 1965. Carl F. J. Overhage 
and R. Joyce Harman, Eds. M.I.T. Press, 
Cambridge, Mass., 1965. 294 pp. Illus. 
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Proceedings of a symposium (Montpel- 
lier, France), April 1962. F. E. Eckardt, 
Ed. UNESCO, Paris, 1965. 555 pp. 
Illus. $20 (order from UNESCO Publi- 
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pers, which were given at the symposium, 
are in English or are summarized in 

English; discussions are included. 
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ergy Conversion. A symposium (Yellow 
Springs, Ohio), March 1965. Anthony 
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sponsored by Charles F. Kettering Re- 
search Laboratory. 
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netic Interactions. Scottish Universities' 
Summer School, 1964. N. MacDonald, 
Ed. Plenum Press, New York, 1965. 526 
pp. Illus. $22.50. Ten papers: "Nuclear 
models and electromagnetic properties of 
nuclei" by A. De-Shalit; "General prop- 
erties of nuclear models" by B. F. Bay- 
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ac excitation (9 papers); Comparative as- 
pects of intramural spread of excitation 
and recovery (6 papers); Comparative 
aspects of normal and abnormal heart 
sounds and murmurs (6 papers); Com- 
parative dynamics of the cardiorespira- 
tory system (7 papers); Some spontane- 
ous cardiovascular diseases in animals 
(10 papers); and Comparative pathology 
of vascular lesions (13 papers). 

Education and Public Policy. Seymour 
E. Harris and Alan Levensohn, Eds. 
McCutchan, Berkeley, Calif., 1965. 359 
pp. Illus. $12.50. Sixteen papers on the 
following topics: Political issues (5 pa- 
pers); Qualitative issues (3 papers); Eco- 
nomic issues: The cost of education (4 
papers); and Economic issues: Govern- 
ment and education (4 papers). Based 
on a seminar at Harvard University in 
1962 and 1963. 

Intrex. Report of a planning confer- 
ence on information transfer experiments, 
3 September 1965. Carl F. J. Overhage 
and R. Joyce Harman, Eds. M.I.T. Press, 
Cambridge, Mass., 1965. 294 pp. Illus. 
Paper, $3.50. Thirty-three papers. 

Methodology of Plant Eco-Physiology. 
Proceedings of a symposium (Montpel- 
lier, France), April 1962. F. E. Eckardt, 
Ed. UNESCO, Paris, 1965. 555 pp. 
Illus. $20 (order from UNESCO Publi- 
cations Center, New York). The 56 pa- 
pers, which were given at the symposium, 
are in English or are summarized in 

English; discussions are included. 
Non-Heme Iron Proteins: Role in En- 

ergy Conversion. A symposium (Yellow 
Springs, Ohio), March 1965. Anthony 
San Pietro, Ed. Antioch Press, Yellow 
Springs, Ohio, 1965. 487 pp. Illus. $12.50. 
Eleven papers given at a symposium 
sponsored by Charles F. Kettering Re- 
search Laboratory. 

Nuclear Structure and Electromag- 
netic Interactions. Scottish Universities' 
Summer School, 1964. N. MacDonald, 
Ed. Plenum Press, New York, 1965. 526 
pp. Illus. $22.50. Ten papers: "Nuclear 
models and electromagnetic properties of 
nuclei" by A. De-Shalit; "General prop- 
erties of nuclear models" by B. F. Bay- 
man; "Radiative transitions following nu- 
clear reactions" by A. E. Litherland; 
"Photonuclear reactions" by Evans Hay- 
ward; "Electron scattering" by G. R. 
Bishop; "Coulomb excitation" by J. 0. 
Newton; "Structure of the transition 
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POLYPROPYLENE 
* NATURAL OR AMBER 

Need a particular mason jar for a spe- 
cific purpose? Bel-Art offers a complete 
line of mason jars in a variety of plas- 
tics ranging in size from a pint to a 
half gallon. All have 70 mm G necks 
and caps. These lightweight, unbreak- 
able jars are safe, easy to handle and 
clean . . have a multitude of uses in 
the laboratory. 

POLYETHYLENE 
White, translucent, lin- 
ear polyethylene jars 
are completely resistant 
to most strong acids, 
caustics, some solvents 
and even hydrofluoric 
acid. 
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... has same excellent chemical re- 
sistant properties as polyethylene but 
is more rigid, has higher heat resist- 
ance and can be autoclaved time and 
again without any loss of properties. 
Polypropylene has superior clarity. 
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Translucent amber, 
flexible conventional 
polyethylene protects 
chemicals from light 
damage. 
In quart and half gal- 
lon sizes. 

LEAKPROOF CAPS 
Ingeniously designed 
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cap provides a comfort- 
able grip for tightening 
and removal... assures 
leakproof, tight seal. 
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