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$1950 

Even less if 

you already have 

a controller. 

Here's a bargain. With this handsome 
new Lindberg Hevi-Duty split-tube fur- 
nace, you can run complex tests with a 
low-cost furnace. 

The Mini-Mite has temperature re- 
peatability of +4?F. It heats to the maxi- 
mum 1850?F in just 30 minutes. And 
temperature recovery is rapid. 

For $195, thefurnacecomes complete 
with an exclusive no-lag integral man- 

ual controller. Ready to work. Just plug 
it into a 115 volt outlet. Also available 
for 208 or 230 volts. 

The controller has an indicating 
pyrometer with an accuracy of 2% full 
scale. And it's marked in both Fahren- 
heit and Centigrade. 

Already have a controller? Then you 
can buy the Mini-Mite without integral 
control-for much less. It's the same 

furnace, with the same quality perform- 
ance. It works with any Lindberg Hevi- 
Duty automatic or portable manual con- 
troller. And with most other brands. 

Want to know more about Mini-Mite 
-or other furnaces in the broad line of 
Lindberg Hevi-Duty precision labora- 
tory heating equipment? See your labo- 
ratory supply dealer, or write to us in 
Watertown, Wisc. 
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AT THE UNIVERSITY OF NEBRASKA... 

Mettler top-loaders prevent dropping quantitative work 
The freshman chemistry program, into which every- 
one tries to cram "just one more" quantitative exper- 
iment, had reached flood stage at the University of 
Nebraska. The program was hampered by a group of 
obsolete and well-worn two pan analytical balances. 
Students, who often had to wait an hour to use a 
balance, found that erratic weighing results made 
quantitative work more a hope than a reality. Even 
the best of students was discouraged. 

According to Freshman Chemistry Coordinator, John 
R. Demuth, "We had either to abandon quantitative 
experiments or obtain better balances... and we cer- 
tainly were unwilling to give up quantitative work." 
Dr. Demuth's chance to replace the old balances 
came with a move to new quarters. He quickly dis- 
carded the idea of two-pan analytical balances in 
favor of modern single-pan analytical balances of 
the Mettler H6 type. 
"Then we tried the Mettler PI20. We were imme- 
diately impressed by its simplicity, its ruggedness 
and its ability to produce results almost instantane- 
ously. A student could make a weighing faster with 
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a P 20 than an experienced operator with a modern 
single-pan analytical balance. 
"We found that we could accomplish more with two 
P120's than with three or four single-pan analytical 
units. The one-milligram readability of the P120 fills 
all the needs of the freshman program. 
"Instead of sacrificing important quantitative exper- 
imentation, we have actually been able to add new 
experiments. Students, who formerly took two peri- 
ods for an experiment, now complete it in one. 

"Then," Dr. Demuth said, "came the element of eco- 
nomics. Because two P120's cost about as much as 
three of the cheapest single-pan units, we broke 
about even on dollars. We found, however, that we 
gained in terms of speed, ruggedness and simplicity 
of operation. Having used the P120's for more than 
a year, we are delighted with our choice." 

Ask your Mettler dealer for a demonstration or a 
P120 to try in your own laboratory. In the mean- 
time, ask for the brochure describing its use in gen- 
eral chemistry. Write Mettler Instrument Corporation, 
20 Nassau Street, Princeton, New Jersey 08540. 

555 



4 November 1966 
Vol. 154, No. 3749 i LI m 

LETTERS What To Do about ESP: E. G. Boring; Detroit Fluoride Conference: A. W. Burgstahler; 
Graduate Training in Astronomy: B. J. Bok ............................... 

EDITORIAL Science Critics .......................................................... 

ARTICLES Ancient Oriental Records of Novae and Supernovae: X. Ze-zong and P. Shu-jen ...... 

Death in Embryonic Systems: J. W. Saunders, Jr .......................... 

Oases for the Future: K. Hickmnain .... . ...................... .. .. 

NEWS AND COMMENT 

BOOK REVIEWS 

Biomedical Research Policy-Oklahoma Conference; 89th Congress Rubber 
Stamp?; ONR London----Two Decades Quid pro Quo; Munitions List Restric- 
tions on International Exchange ........................................ 

Red China Today and Love and Hate in Chinza, reviewed by J. W. Lewis; other reviews 
by G. T. Bowles, G. de Santillana, R. Highamn, R. H. Rodriguez-Pasqulcs, 
J. P. Scott, J. Lehner, A. O. Barut, C. C. Clark, A. K. Pierce, C. S. McCamy, 
P. Handler, C. Walling, H. A. Laitinen, L. P. Schultz, R. H. Shryock, R. A. Good, 
K. O. May; New Books; Miscellaneous Publications ..................... 

REPORTS Deep-Sea Iron Deposit from the South Pacific: E. Bonatti and 0. Joensutu .......... 

Maya Blue: A Clay-Organic Pigment?: H. Van Olphen ........................ 

Manganese Nodules: T.horium-230: Protactinium-231 Ratios: W. M. Sackett ...... 

Deep Layer of Sediments in Alpine Lake in the Tropical Mid-Pacific: 
A. H. Woodcock, M. Rubin, R. A. Duce 

Monoamine Oxidase Activity in Various Parts of the Rat Brain during the Estrous 
Cycle: A. J. Zolovick et al... ......................... 

Hylid Frogs: Polyploid Classes of DNA in Liver Nuclei: K. Bachmlan, O. B. Goin, 
C . J. G o in ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Homoreactant: A Naturally Occurring Autoantibody in Rabbits: W. J. Mandy 
and L. C. Korineier ...................................... 

589 

595 

597 

604 

612 

618 

627 

643 

645 

646 

647 

649 

650 

651 



Nonphosphorylating Respiration of Mitochondria from Brown Adipose Tissue 
of Rats: R. E. Smith, J. C. Roberts, K. J. Hittelman ........................ 653 

Antibody-Forming Cells: Population Patterns after Simultaneous Immunization 
with Different Isoantigens: R. A. McBride and L. W. Schiertan ............ 655 

Isozymnes of Aldolase: H. B. Anstall, C. Papp, J. M. TraEjillo ..... ............. 657 

Allomorphic Forms of Bacteriophage 5X-174 Replicative DNA: T. F. Roth 
and M. Hayashi ...................... ... ..................... 658 

Reversal Response Elicited in Nonbeating Cilia of Paramecilmn b y Memibrane 
Depolarization: Y. Naitoh ........................ . .... . .... 660 

Arrested Protein Synthesis in Polysomles of Cultured Chick Embryo Cells: 
R. Soeiro and H. Amos ..................................... 662 

Enhanced Growth of Human Embryonic Cells Infected with Adenovirus 12: 
I. V. Sultanian and G. Freeman . ...... ................. 665 

Anteroventral Cochlear Nucleus: Wave Forms of Extracellularly Recorded 
Spike Potentials: R. R. Pfeiffer ...... . ................................ 667 

Acceleration of Uretal Peristalsis by Adrenal Compression: S. Boyarsky, 
P. Labay, N. Kirshner . .. ............ ............ 669 

Deoxyribonucleic Acid in Germinal Vesicles of Oocytes of Rana ipipens: A. J. Haggis.. 670 

Replication of Adenovirus Type 7 in Monkey Cells: A New Determinant and 
Its Transfer to Adenovirus Type 2: J. S. Btel et a. . ....... 671 

Liver Cancer: Neonatal Estrogen Enhances Induction by a Carcinogen: 
J. H. Weisburger et a . ......... ................ ....... 673 

Inhibition of the Carotid Sinus Reflex by Stimulation of the Inferior Olive: 
0. A. Smith, Jr., and M. A. Nathan ............................. .... 674 

Passive Sensitization in vitro: Effect of Antibody Concentration on the 
Lag Period and Velocity: G. A. Feigen and C. B. Nielsen ............. 676 

Technical Comments: Reversal in Tactile and Visual Learning: G. B. Biederman .... 677 

ASSOCIATION AFFAIRS World Weather Watch: T. F. Malone ............... ..... .................. . 678 

MEETINGS Latin American Symposium on Catecholamines: R. J. Wurtman; Forthcoming Events.. 680 

COVER 

a 4 H Mahar P via Warns K Wagner IEarly 20th-century monoplane con- 
NEi 

RI (M)K I A S I CES (N) NTISTRY ( d~structed by Louis Bi'riot, designer 
ran A hall P 1 CIa a ,~~~ Krsbover,i~ii~~ii and avia'tor who made the first flight 

across the English'Channel in 1909. 
Stdat WdbArn o cociSlow but reliable, athe B1eriot actually 

contained many design features of a 
far more advanced craft. See review 
of The Invention of the Aeroplane 
1799-1909, page 635. [?Custom Con-y 
onporent Switches, Inc., Chatsworth, 

tt hI ..... .a . i. Is0 a~ 0 California; Harleyford Publications 
v-t-sat ----- .r 

.. I. Ltd., Letchworth, England] 



t,1. 

A produced by a conventional spectrophotometer 
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Compare These 

Absorption Spectra 
of a Suspension of u UlV ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0,> 

Chlorella Cells 

I 

MPS-50 1 

Multipurpose Recording 
Spectrophotometer 

The Shimadzu Model MPS-50 Multipurpose Recording 

Spectrophotometer provides distinct absorption bands 

of highly turbid, translucent, and opaque, as well as Shimadzu MPS-50with 
transparent, materials, over a range of 190 to 2500m,. microspectrophotometric attachment 

An important feature is the double detection system, 

utilizing two large end-on photomultiplier tubes located 

in close proximity to the sample and reference cells. 

This configuration increases greatly the fraction of 

light incident upon the photomultiplier, permitting the analy- 
sis of highly turbid media. 

An equally important feature is a microspectrophotometric 
attachment (shown mounted on instrument) that utilizes 

reflecting optics, and has its own separate detector and base- 
line adjusting system. This accessory provides unique capa- 

bilities, e.g.,. it permits scanning a single red blood cell as 

it is moved across a light beam of fixed wavelength, or record- 

ing the absorption of a portion of a cell as the wavelength is 

varied. 

FEATURES: 

* Baseline compensation over the entire range (190mu to 

2500m,)by easily adjustable potentiometers 

' Makes possible the measurement of high absorbance 

values (A - 0 - 5) 

e Records difference spectra on an expanded absorbance 

scale (A - 0.2) 

* Accessories are available for microspectrophotometry, de- 

rivative spectrophotometry, chromatogram scanning, 
double-beam fluorometry, absolute turbidimetry, photo- 
metric titration, flow dichromism, etc. 

AMINCO IS SOLE DISTRIBUTOR IN THE U.S. AND CANADA 
The Shimadzu Model MPS-50 Spectrophotometer is distributed exclusively in North America by the American Instrument Co., 
Inc. To arrange for a demonstration and/or demonstration sample analysis contact the Analytical Instruments Applications 
Laboratory at Aminco. 

Write Aminco to receive literature describing the MPS-5Q in full detail. 

AMERICAN INSTRUMENT CO., INC. 
8030 Georgia Avenue, Silver Spring, Maryland 20910 
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New facts to 
change a lot of 

old ideas 

Check out the latest in pre-coated preparative and analytical TLC: 

The new E. Merck (Darmstadt) high-capacity, abrasion-resistant glass plates 
Fact I 
Pre-coated Preparative Layer 
Chromatography. 
A new fact in itself. For the first time a com- 
plete set of apparatus and pre-coated glass 
plates are available for separation of larger 
quantities-up to 0.5 gm. on a single 20 x 20 
cm. plate. 

Fact II 
E. Merck Pre-Coated Preparative Silica 
Gel plate with inorganic fluorescent 
indicator. 
Dry layer thickness is 2 mm. Abrasion-resist- 
ance is equal to that of Merck pre-coated 
analytical glass plates. Because of the remark- 
able stability of the layer, conventional pipets 
may be used for streaking samples. Packaged 
in lots of 12 (20 x 20 cm.). 

Fact III 
Seven significant advantages of prepar- 
ative TLC over Column Chromatography: 
1) Much shorter developing times-less than 
one day. 2) Sharper, clearly distinct separa- 
tions because of the higher activity of the 
layer (smaller particle size range from 10-40 
microns). 3) Substances are localized as a 
band on one surface, rather than in an unde- 
fined area. 4) The procedure requires only a 
fraction of the solvent volume necessary for 
column separations, and quantities ranging 
from 0.01 to 0.5 gm. can be separated on a 
single 20 x 20 cm. plate. 5) Identification of 

substances is possible after each individual 
development (column separations are identi- 
fied only after eluting the zones). 6) Zones are 
easily removed. 7) Ideal developing conditions 
can be selected by rapid pretesting on an ana- 
lytical thin-layer plate. 

Fact IV 
Complete preparative TLC 
equipment and chemicals. 
The special High Capacity Preparative Appli- 
cator that holds up to 450 ml. of slurry and 
can coat layers up to 5 mm. thick. Sorbents 
with fluorescent indicators. A complete line 
of preparative developing chambers (includ- 
ing sandwich developing systems), storage 
facilities, and the Brinkmann/Heraeus Drying 
Oven for preparative size racks and plates. 
Extraction Cylinders and Vacuum Zone Collec- 
tors in macro and micro versions for recovery 
of separated fractions. 

Fact V 
E. Merck (Darmstadt) pre-coated glass 
plate for analytical TLC. 
Vastly superior in uniformity and homogeneity 
of the layers. Abrasion-proof coating is the 
hardest yet developed-and it is 250 microns 
thick for higher capacity than other previously 
available pre-coated systems. Separating char- 
acteristics are equivalent to the plate you 
make yourself. Unique organic binder may be 
used with organic solvents, stains, and char- 
ring techniques. 

New Pre-Coated Analytical Glass Plates with 
abrasion-resistant layer, stacked in compact 
styrofoam containers. Delivered ready-for-use, 

Smaller size (5 x 20 cm.) Pre-Coated Analytical 
Plates are now available with Silica Gel and 
Micro Crystalline Cellulose Powder layers. Also 
a pre-scored 10 x 20 cm. plate that can be 
broken by snapping into 5 x 20, 10 X 10, or 
5 x 10 cm. sizes. 

Become up to date. 

r--- I--------m-- -----------N mm 
I Please send me the following literature: 

i 1. Preparative TLC. j 2. Pre-Coated Systems for TLC. I 

I a 3. Catalog on chromatography. ] 4. I have the following problem: I 

I I 
I I 

Name: ....I........_ I 

Institution: i 
I i 
I Street: 

City: State:__ Zip:_ 

I I 

I NSTR UME NTS 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 

I__ _ . . _ I- _ . _ _ '_ _1 _- _- - _ _ __ '_ _ _ __ 
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UNITR ND ... your complete source for 
Microscopes with the Metallurgists' Stamp of Approval 
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MICROGONIOMETER 

1DAY 0FREE TRIAL 
'A salesman's demonstration gives you only about 
examine a microscope . . . hardly the best conditio 
appraisal. But UNITRON's Free 10 Day Trial allows 
the microscope in your own lab, and prove its value 
own work, before you decide to purchase. 

WRITE FOR OUR FREE CATALOG 
The UNITRON catalog is your buying guide to a ( 
microscopes and accessories for every application. 
copy and see why UNITRON Microscopes have The Met 
of Approval. 
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Of course, if you want a single-channel, 100- 
sample automatic gamma counting system, then 
our Model 4216 (shown above) is your best bet. 
It has a fully automatic sample changer, heavily 
shielded 2-inch well-type detector, and a built-in 
printing lister that permanently records sample 
number, time, and count on paper tape. 

Not quite what you want? Then there's our 
Model 4218. It has all the features we've men- 
tioned, but it's supplied with a 3-inch detector. 

For dual-channel counting, choose between 
Model 4220 (2-in. crystal) and Model 4222 (3-in. 
crystal). Again the same performance features. 
And either of these systems is also available 
with an automatic printing calculator that, in 
addition to listing, will print cpm for each 
channel and the ratio of the scaler counts. 

Two more systems: Model 4350 for highly 
uniform, efficient counting of large- or variable- 
volume samples; and Model 4454 for economi- 
cal, single-channel counting of small-volume 
samples. 

There you have them-a half-dozen systems 
for gamma counting in the life sciences. So the 
odds are in your favor when you call your 
Nuclear-Chicago sales engineer or write to us 
for complete information. NUC:B-B..2 

NUCLEAR-CHICAGO 
CORPORATION 

349 East Howard Avenue, Des Plaines, Illinois 60018, U.S.A. / Donker Curtiusstraat 7, Amsterdam W, The Netherlands. 
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THE SARGENT RECORDERS 

FOR GAS CHROMATOGRAPHY 
The MODEL 

I Connect directly to all Gas Chromatographs, Il Two Models to choose from-- S-61 1 
for Optimum Response without Modification i The Series SR-20 for Recording 

The Series SR-30 for Recording & Integrating 

READ ALL ABOUT THESE RECORDERS IN BOOKLET SR-GC-2 
Complete with illustrations and specifications 

E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO, ILLINOIS 60630 

NAM E .----. ................................................. ................................... ............................ 

TITLE.. 
1r.D. 

ADDRESS 

CITY .-............. . P --- -......STATE Z! P.______ 

SA R G E N SCIENTIFIC LABORATORY INSTRUMENTS APPARATUSCHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue Chicago * Anaheim, Calif. * Birmingham * Cincinnati * Cleveland 
Chicago, Illinois 60630 Dallas * Denver ? Detroit * Springfield, N.J. * Toronto, Canada 
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MATCH YOUR DOLLARS to 
your requirements with this 

expandable signal averaging sys- 
tem. Basic unit is the new ND-801 
Enhancetron 1024-a versatile 
signal averaging device with all 
the features of its predecessor (the 
field-proven ND-800) plus a host of 
new capabilities. 

For example, the ND-801 includes 
an improved triggering circuit. This 
permits operation to be initiated by 
external signals with a wider range 
of amplitude and rise times. Also 
new in the ND-801: variable speed 
for plotter readout. 

Compatible ancillary units 
To help you make full use of En- 
hancetron capabilities, Nuclear Data 
offers four supplemental units: 
1. ND-801FD Fast Digitizer-for fast 
definition where a signal of interest 
must be resolved with relatively few 
sweeps. The 4 megacycle (Mhz) 
voltage to pulse-train converter 
augments the patented comparison 

digitizer built into the Enhancetron. 
2. ND-801HP Histogram Program- 
mer-to provide additional measure- 
ment facilities (Latency, Interval X, 
IntervalY) for applications determin- 
ing distribution of events with re- 
spect to time. 
3. ND-801 M1 Multiplelnput-used 
in averaging or multiscaling to pro- 
cess up to four signals of interest 
simultaneously. For multiple input 
averaging, each input has an inde- 
pendently variable baseline that 
completely eliminates effects of D.C. 
levels upon which the signal may 
be superimposed. 
4. ND-800R Digital Control Unit- 
increases readout capability to in- 
clude digital readout in the form of 

typewritten numerical data, punched 
paper tape and punched cards to 
provide computer compatibility. 

Learn more about the new En- 
hancetron signal averaging compo- 
nent system and how it meets your 
needs (and budget) precisely. Write: 

NUCLEAR DATA INC 
120 West Golf Road, Palatine, Illinois 60667 
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(y .OVER 30 YEARS OF SCIENTIFIC ACHIEVEMENT 

ATOMIC AND LABORATORY INSTRUMENTS DIVISION 

MODEL 732 X 

AUTOMATIC 
SAMPLE CHANGING SYSTEM 

................. For radiometric studies of material with low 
Fallout-trace quantiielevels of activity - in health physic s, in life 

of air, watersciences, in geochemistry, or in neutron act i- 
vation analysis Botheair cap-Atomic's versati le 
Model 732 Automatic Sampe Ccouanging Sys- 
tem has a capacity of 100 panchets up dto 
2" in diameter. The Mode 732 can be pro-include: 
grammed to count on a single sample or 
continuous-run basis! 

THFORE MODEL 732 AUTOMATIC 
APPLICATIONS: SAMPLE CHANGING SYSTEM in- 

Fallout BAIRD-trace quantities of radioactivity in samples corporates Baird-Atomic's well-ure 
of air, water, milk, metals, vegetable or animal tis- known Model 530 Spectrometer 

sue - and many others! capable of Geiger, proportional and 
scintillation counting by merely 
changing the gas supply or de- 
tectors. Other features include: 

* A 100-SAMPLE CAPACITY AUTOMATIC CHANGER: 
WITH A CHOICE OF 1" or 2" DETECTORS 

EA FAST PARALLEL PRINTER GIVING SAMPLE NUMBER, 
COUNT, AND TIME 

* USE WITH EXTERNAL SCINTILLATION DETECTORS 
FOR MANUAL COUNTING OR AUTOMATIC 
SPECTRUM SCANNING. 

Visit BAIRD-ATOMIC at the Write for descriptive literature!~ 

EASTERN ANALYTICAL SYMPOSIUM 
Also available: 
RADIOACTIVE SOURCES and 
ATOMIC ACCESSORIES catalogs-- 
free on requestl 

ATOMIC AND LABORATORY INSTRUMENTS DIVISION 

1] BAIRD/-AT OMn/ |133 UNIVERSITY ROAD, CAMBRIDGE, MASSACHUSETTS 02138, Telephone: 617 864-7420 ikiR D -A O M IG ^ 
OFFICES: ATLANTA BOSTON CHICAGO DALLAS DETROIT LOS ANGELES NEW YORK PHILADELPHIA PITTSBUR6H RALEIGH SAN FRANCISCO WASHINGTON, D,C, 

______________I_____________________________________________ IEUROPE: BAIRD-ATOMIC (EUROPE) N.V.. 26-27 VEENKADE. THE HAGUE. HOLLAND 
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chum (chum), n. (Origin obscure) Chopped fish, or bait, 
thrown overboard to draw fish. 

chum, v. i. To fish with the aid of chum. 

We're using these new compounds as "chum" to see if 
we can arouse any interest from you. Some of the prod- 
ucts that we advertised in earlier "fishing trip" ads 
proved so useful to readers that we're now supplying 
them in pilot and production quantities. 

Monochloroacetyl Chloride: CH2CICOCI 
Dichloroacetyl Chloride: CHCI,COCI 
Trichloroacetyl Chloride: CCI3COCI 

Convenient intermediates for intro- 
ducing the corresponding chloro- 
acetyl group in a variety of organic 
syntheses. 

Oxalyl Chloride 
Cl Synthesis of acid chlorides. Con- 
I densation reagent with AICI3 for 

C =0 ethers of aromatic hydrocarbons I_ to form open diketones. 

Cl 

N,N-Dimethyl Sulfamyl Chloride 
CH3 O Reacts with amines, sodium alco- 

\ 11 holates, sodium phenates, etc. to 
N-S--Cl give the corresponding amides 

/C3 i and esters. CH3 0 

Hydroxylamine-O-Sulfonic Acid 
0 Reacts with organic amines to 
11 form hydrazines. H2NOSOH 
II 
0 

Sodium 2-Chloroethane Sulfonate 
O For introducing the sulfoethyl 
IC group in organic synthesis. CICH2CH2SONa 
II 
o 

Allied Chemical makes B&A Fine Chemicals 
... and that makes a big difference. 

Sulfamide 
0 Similar to urea in many of its reac- 
If tions, except it is more acidic and 

H2N- S-NHi can act as a dibasic acid. II 
0 

Sulfuryl Chlorofluoride 
o G-ives selective reactivity between 
II SO2F2 & S02C2. Reacts with phe, 

F - S - Cl nol or substituted phenols forming 
II the corresponding aryl fluorosul- 0 fonates. 

Methylene Sulfate 
OSOO Reacts with alcohols & glycols to 

/ \ give formals; with tertiary amines 
CH2 CH2 such as pyridine, quinoline & di- 
\ / methylaniline compounds of a type OS020 analogous to betaine results. 

Sulfur Trioxide Pyridine Complex 
Sulfur Trioxide Trimethylamine Complex 
Sulfur Trioxide Triethylamine Complex 

Specialty sulfating and sulfamat- 
ing agents. 

Mucochloric Acid 
Cl Cl This compound and its derivatives 

\ / exhibit bactericidal, fungicidal and 
C = insecticidal properties. 

H-C C-OH 
i1 11 
0 O 

Thioacetamide, Tech. 
CH3CSNH2 Highly reactive with organic hal- 

ides, aldehydes, nitriles, acid chlo- 
rides, etc. 

If any of these makes your mouth water, don't hesitate 
to write for more information. B&A Fine Chemicals, 
Allied Chemical Corporation. 

P. 0. Box 353, Morristown, N. J. 



New ELECTRONICALLY Controlled Water Bath Shaker! 

Controls Temperature ELECTRONICALLY within 0.25? C! 

Controls Agitation ELECTRONICALLY from 40-400 rpm! 

Controls Water Level ELECTRONICALLY! 

Controls Heating and Tap-Water Cooling ELECTRONICALLY! 

Other new engineering features: Auxil- 
iary safety thermostat protects against overheating. 
Safety lock-knobs prevent accidental change of 
thermostat settings. Right-angle mercury thermom- 
eter is designed for easier reading without removal, 
and is also protected against breakage. Extra 
large shaker capacity. 

Send for catalog G77S/1146 

New Brunswick Scientific Company, Inc, 
1130 Somerset Street, New Brunswick, N. J. 08903 
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Compact, low-cost 
Jarrell-Ash quality 
Spectrograph 
Performs your qualitative 
and quantitative metal 
analysis in all materials 

This portable spectrograph combines 
high light gathering power with broad 
wavelength coverage to become the 
handiest, most versatile low-cost 
spectrograph available. 
A stigmatic instrument, this Wadsworth 
spectrograph (Model 78-000) has proven 
to be exceptionally accurate and stable. 
Other factors influencing its widespread 
popularity are its ease of operation 
and low cost. 

The versatility of the Wadsworth 
Spectrograph is demonstrated by the 
diversity of the fields in which it is cur- 
rently used. These include chemistry 
(both organic and inorganic), biology, 
toxicology, geology, physics, metal and 
semi-conductor, forensic, test labs and 
even art museums. 
Illustration at right shows operator 
loading specimen on Model 19-300 Arc 
Stand. A large variety of arc/spark 
stands, sources and accessories are pro- 
vided for the instrument. Shown below 
is the Model 78-000 Wadsworth Spec- 
trograph on portable stand. 

For information on this spectrograph 
and how it is used for analysis and 
research, write for Bulletin 78-000 to: 
Jarrell-Ash Company, 530 Lincoln Street, 
Waltham, Massachusetts 02154. 
Tel. (617) 899-4300. 

ANALYTICAL INSTRUMENTATION 
SPECTROSCOPY ? X-RAY DIFFRACTION 
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If you want an 

automatic, refrigerated centrifuge 
with capacity to 3,300 ml 

and forces to 41,300 x G 
don't pay more than $2,530.00 
with the rotor included. 

That's all you have to pay for a 
LOURDES Beta-Fuge A-2 "The best buy in centrifuges" 

And there is included, without extra cost, The "Fail-Safe" Brush Life Control to 
prevent motor damage due to failure to change brushes . . an automatic imbalance 
safety trip to stop the centrifuge if there is excessive vibration . . . double shaft 
mounting of rotors so they cannot fly off ... temperature range of -20? to +400 C 
with single control to maintain temperature to ?1? C . . . and many other features. 

For details, ask your dealer or write for Bulletin S11-6 

L O U R D ES 148 Sweet Hollow Road, Old Bethpage, N. Y. 11804 * (516) 694-868,6 

7Z~~~~~ 
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automatic p r e -we i g h i ng !~~ 

ave you time not to use it?) 

only sartorius 
has it with all- 
digital readout 

If you want the fastest, simplest 
analytical weighing instrument 
ever developed, your choice 
is limited. You must select any one 
of several Sartorius all-digital 
automatic pre-weighing balances. 

They give you coarse weight (to 
the nearest gram) instantly with- 
out time consuming trial and error 

weight dialing. Up to 80% faster 
than conventional single pan 
balances, they let you complete 
any weighing within 15 seconds. 

Moreover, Sartorius automatic 

pre-weighing gives maximum 

protection to the most critical 
balance components, since you 
never apply a load (weight) when 
the knives are on the bearings. 

Sartorius automatic pre- 
weighing balances also feature 
mechanical taring and all the 
other most recent developments in 
balance technology. But the first 

thing to look for is the Sartorius 
name. If the balance doesn't have 

it, it doesn't have automatic 

all-digital pre-weighing. 

For more detailed information write to: 

Divsion of Brinkmann Instruments, Cantiague Road, 
Division of Brinkmann Instruments, Cantiague Road, Westbury, L. 1., New York 11590 
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SORVALL's advanced design and 
engineering add up to lab 
performance. Here are the facts: 

Gyro-Action Direct Drive, Automatic Con-.. 
trols, Speeds to 20,000 rpm, RCF's to 49,500 
x G, SORVALL designed and built High- 
Torque Motor, seven Angle and Horizontal 
Rotors, built-in safety features. Numerous 
tubes and adapters expand RC2-B useful- 
ness economically. SORVALL quality com- 
ponents give long, maintenance-free service. 
Power and refined control make the RC2-B 
the big centrifuge with the compact design. 
The RC2-B Automatic Superspeed Refriger- 
ated Centrifuge is recognized in laboratories 
throughout the world for dependability and 
performance. Make a true comparison- ask 
us for the new RC2-B Fact BulletinSC-1lBN 
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whatl are 

your needs 

n ai 

recording 

sPecilro' 

holtometer? 

CHECK THE BENEFITS YOU GET WITH 
A CARY MODEL 14 

DEPENDABILITY 
The first CARY 14 was purchased 13 years 
ago. It's still performing. So is every other 
one made since then. 

SIMPLICITY 
Easy to operate. Switch at will to eight dif- 
ferent scan speeds. Read wavelength and 
absorbance data more easily through direct 
linear recording. There's no need to change 
paper to study a wide variety of spectra. 

VERSATILITY 
Accessories make the CARY 14 adaptable 
for a wide variety of studies. Accessories 
include dewars, fluorescence, reflectance, 
and both sample handling and digitizing 
devices. 

ECONOMY 
Low-cost operation and maintenance. De- 
preciate the CARY 14 in five years-appre- 
ciate it for many more. 

ACCURACY 
Outstanding for a recording spectropho- 
tometer. 0.002 absorbance near zero and 
0.0005 with expanded scale. Wavelength: 
better than 4A. Resolution: 1A in Visible 
and UV; 3A in Near-Infrared. 

REPRODUCIBILITY 
Excellent for repeatable, linear wavelength 
and photometric readings. Records data 
with minimum of correcting or reprocessing. 

QUALITY 
Sound engineering practices demand care 
in the design and selection of components. 
Tough tests and extensive calibration also 
provide more reasons why CARY makes 
the world's finest research instruments. 

Need additional information? Then send 
today for the CARY 14 brochure E604-116. 

CI- Nr INSTRUMENTS 

APPLIED PHYSICS CORPORATION 
2724 S. PECK RD., MONROVIA, CALIF. 

UV/VIS / IR/Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 
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RNEW 

ASS w 
;POSABLE 
hat's the transparency, the 
legible markings, the true and 
.rping straightness and 
-y that you get with new 
' brand disposable pipets. 
hings you can't see: our PYREX 
lisposables are borosilicate glass, 
nd chemically inert, 
orbent and nonpermeable, 
curacy that stays through long, 
elf life. 
advantages of glass in 

Lbles that cost you as little as 
piece. 
)le now through your CORNINGO 
= dealer: new No, 7078 
ical, sterile and cotton-plugged, 
1/10 and 1ml in 1/100 
nd new No. 7079 serological, 
rile and non-plugged, 
i 1/100 size. 
today. Or send for complete 
Ation to Laboratory Products 
Corning Glass Works, 
,rystal St., Corning, N.Y. 

STANDARDS COME FROM 

)RNIING 
\T-ORY PRODUOCTS 
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who says 

you can't afford 
a computer? 

With TMC's compact new CAT you can have a complete, on-line system 
for the statistical analysis of random phenomena... at a reasonable price. 

~-LCL~ Ii ~?IC"0 

0,_~ 0 
1. Amplitude Probability Density Function of 2. Amplitude Probability Density Function of 
a random noise signal. a sine wave. 
3. Amplitude Probability Density Function of 4. Zero-crossing Probability Density Function 
a sine wave mixed with random noise, of a random noise signal. 

Ownership of a preprogrammed CAT system has freed 
many experimenters from dependence on centralized com- 
puter facilities and personnel. In addition, they benefit 
from the opportunity to analyze data in real time, so that 
experimental parameters can be modified while in progress. 

A convenient, bench-top system, the CAT can be used for: 
* zero crossing time distributions 
* peak amplitude distributions 
* probability density functions 
* auto- and crosscorrelations 
* signal averaging (signal-to-noise ratio improvement) 

Typical CAT applications include vibration and stress anal- 

yses, surface wear studies, geophysical data, control system 
evaluation, environmental studies, oceanography, circuit 
evaluation, flow analysis, evoked response averaging, and 
fetal EKG analysis. 

For readout, a wide range of accessories are available in- 
cluding computer-compatible digital magnetic tape. 

In short, the CAT - with its built-in analog to digital 
conversion and data processing accessories -more than 
likely provides all the computer you'll ever need for your 
experimental data analysis... and at a price you can afford. 

For more complete information about the CAT and its 
capabilities write: Technical Measurement Corporation, 
441 Washington Avenue, North Haven, Connecticut 06473. 

TE C H N ICAL 
MEASUREMENT 
CORPORATION 

_ ~~~~~~~~~~.,,,, ,, , .j 
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0-Whiz 

Yes, it's a speed merchant. With 400,000 plus g-capabilities, our B-60 Ultracentrifuge can 
take you into areas of biological research where you've never gone before. On the other hand, 
it also provides volumes to 2 liters. What's the secret of such versatility? Our computer- 
designed rotors that never need derating. Fact: IEC long tube rotors offer high resolution 
density gradients never before attained. Fact: IEC large volume preparative-fixed angle rotors 
offer unmatched capacities and g forces. The same applies for our Model B-35. IEC rotors give 
this one machine the capabilities of two: a true preparative ultracentrifuge and a high-speed, 
high-voiume refrigerated centrifuge. Write IEC for information on the most advanced ultra- 
centrifuge systems available today. Ask for Bulletins B-60 and B-35. 

2 INTERNATIONAL 
EQUIPMENT CO. 

300 SECOND AVENUE ? NEEDHAM HEIGHTS, MASSACHUSETTS 02194. - 
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TIC 
quantitates gas 

chromatogram 
peaks 

",instantaneously" 
.(Would you believe 20 seconds) 

y ____U 
H ^IDon't be bogged down 

with tedious, inaccurate hand planimeter- 
ing of gas chromatogram curves. With 
Technicon's Integrator/Calculator, just 
trace the curve and built-in electronic mul- 

tiplier controls do the rest... report the 
area under the peak within 20 seconds. 
Accuracy 99%. 

TIC works independently of the recorder. 
One instrument serves all systems in the 
lab. TIC eliminates recheck for mathemati- 
cal error, takes no extra time to quantitate 
skewed curves and incompletely separated 
peaks, corrects for "tailing" errors, cleans 
up backlogs fast. Write for booklet on the 
full story. 

*Technicon Integrator/Calculator 

1111 Technicon 

TECHNICON CHROMATOGRAPHY CORP. * Ardsley (Chauncey), New York 10502 G 

A - 
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New convenience-the proven 2784 Potentiometer 
in a complete laboratory standards system! 

Last year, Honeywell introduced the Model 2784 
Laboratory Potentiometer -an instrument that 
proved brilliant design and extremely high accu- 
racy can be offered at reasonable cost. Quickly 
recognized as an outstanding product, the 2784 
provided the biggest potentiometer news in 
lO years! 10 years! ||Umodel 2704 console 
Now, this instrument is the heart of the new 
Honeywell Model 2784 Console. A completely 
self-contained laboratory standards system that 
sets a new high in ease of use, the 2784 Console 
features a guarded system providing 200 db com- 
mon mode rejection and 80 db normal mode re- 
jection to noise, with a ratio accuracy of 10 ppm. 
Here are the components that make up this su- 
perior system: 

2784 Laboratory Potentiometer - Cali- 
brated accuracy of 20 ppm; four ranges from 
0-1 1.110 volts; thermal EMF's of less than .1 
microvolt; complete internal and external 
guarding; infinite resolution, non-convoluted 
slide wire; complete self-checking. 
3990 Null Detector - High resolution of 
better than 20 nanovolts; guarded differen- 
tial input for high CMR and bi-polar opera- 
tion; high line-to-line noise rejection; high 
input impedance, eliminating loading errors; 
line or battery operation. 
2855 Volt Box - Six ranges from 0-1 111.0 
volts; single rotary switch selection of range, 
eliminating terminal post manipulation; 
shielded construction for elimination of noise 
pickup. Ratio accuracy is 10 ppm. 
2890 Power Supply- Extremely high long- 
term stability; extremely low noise; com- 
pletely guarded and shielded construction. ,. 

Housed in a trim, handsome package, the new 
Model 2784 Console is an important addition to 
the extensive Honeywell Laboratory Standards 
line. For full details, contact your Honeywell 
Representative, or mail the coupon. 

Honeywell, Test Instruments Division 
i Denver, Colorado 80217 

Please send Model 2784 Console literature to: 

Name 

Company 
Address_ _ _ _ _ 

C ity State Zip 

Igp E i! I1l0R~IjlPNI~A Z )i ??~~~? I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LABORATORY STANDARDS 

Honieyw el Honeysveil i 
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RAPID CLOSURES-WITH NO STRINGS ATTACHED 

NOW-a modern method for closing surgical incisions-ideal for use on laboratory animals. The new Autoclip Applier makes 
other tedious, time-consuming techniques obsolete. 

The precision-engineered, Autoclip Applier automatically spring feeds Autoclips for placement as fast as the skin edges can 
be approximated. The stainless steel Applier holds a rack of 20 Autoclips. Reloading is fast and easy. The Applier complete 
with Autoclips can be conveniently autoclaved. 

9mm. Autoclips (actual size) 

Autoclip Remover: 

Autoclip Remover 

Autoclips are small-only 9mm.-suitable for work with practically all animals. 
Autoclips are actually double clips. They approximate the fascia as well as the 
skin and provide maximum holding power with minimum trauma-fewer Auto- 
clips are required for adequate closure. Autoclips only partially penetrate the skin 
-eliminating causes of trauma and infection. The stainless steel Autoclips will 
not twist or turn and do not come in contact with the wound itself. 

The stainless steel Autoclip Remover provides for quick, easy, non-traumatic 
removal of Autoclips. The Remover expands the Autoclip by forcing apart the 
clips' outer edges. The Remover never touches the wound itself. 
The 9mm. Autoclip instruments are available in a convenient Kit containing an 
Applier, a Remover, and 100 Autoclips. Instruments ~ 

- 

and Autoclips may also be ordered as separate items. (d 
An 18mm. Autoclip and Applier are also available for Ne arm/s 
closure of incisions requiring a larger clip. Nework 0 N. . 

Available from your dealer 

For MICRO SURGERY and MICRO DISSECTION 
Precision-made instruments to fill most of your 
needs for delicate work in experimental animal 
surgery, and also in cytology, entomology, em- 
bryology, and tissue culture. Hand-crafted from 
the highest quality surgical steel and represent- 
ing the finest examples of the instrument makers' 
art, these delicate, yet rugged, instruments will 
measure up to your most exacting demands. 
These Clay-Adams instruments include fine and 
extra-fine scissors, scalpels, forceps and retractors 
of virtually every type and description needed 
in micro surgery. They are available individually 
or in sets, as illustrated. For a complete descrip- 
tion, fill out and mail the coupon. 

4 NOVEMBER 1966 

CLAY-ADAMS, INC., Dept. 2195-4 
141 E. 25th St., New York 10, N. Y. 

]I Please send me a full description and specifications. 

] I would like a demonstration in my laboratory. 

I AUTOCLIP INSTRUMENTS 

Ci MICRO SURGERY and 
DISSECTION INSTRUMENTS 

hlMc- 

Institution 

Address- 

City -- ---. - State- Zip 
I-.. - - . -- - .I 
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More'than 500 scientists- h"a-v on oanter f te Pf' faily 
c'omr-putersin their laboratories. Pyic:is,c ists, lif s ce ti t, 
social scientists, mathematica:Fias r ut h a i family of ma- 
chines, that's an enormous fami'lyo. f u sers. 
There are- good reasonss-of cou rse. |- 

-:: 

Scientists liketo talk to each'other They lik to ehangeprograms ::::: . : : 
and ideas with other scientists - not- accountants. :I;:I: ^: 

: 

Then, oo- scientistslike to-beab:le -' to' chan eir minds . Family-" ' ' -'""-'':- : - '- 
of-8 computers are approachable, ;variMable,e;asy totalk^ - . : :0 I 
to, personal machines. They are easy to re-instruct :half- -I ce am iv : i : 
way through an experiment,l;and thy respon fo D ::: 
those who know how an investigation i eegin - but 
not necessarily how it wilJ ennd. -1t:heyareideal. i,-', ,f, - - " - - : ' 
That's also. why so many scientificitid::rtit: .d : ;; B 0 '_.0N:-I : s r -and: 
tems makersbuild in one-of theFamily-of-8. T0hat, andX ;ftA7t C A AA 
the proven reliability,:and the price.'df::^ i 
Lastly, :there are PDP-8 type'-computers for almo all tpes of'i^^^ :. ' 

investigations andfor greatly varying bud etst. AluAl :usethesae set :t : 
of instructions. All use the extensive PDP-8'programs. When .we 
say they are compatible machines;,w-: don'ftj,us tm:a.:':fm-cm:^-- -. .,; ;^- 

- 
:,--^ -- -:: ^- - . d-o-n. js ,a-n - -- 

patibility. We mean programs. All progras.All instructions. With- : 
out exception and without modification. - -::.- : .- : . . - 

It started with the PDP-8 itself, the most popular: computer ever . : ; :: I - - : : - - -- 
made for the scientific commun:ity. 4 moryexpandable. 12 bit - -: ::-- 
word. 1.5 Isec cycle time. Fortran. Appachale.30-day deiive8:ry; :' : ) - , :- % _ _ _ 
of basic machines is now possible. $1:8,000.- A ugA ,portugdz, pable:0; : ;:;I:;e;0 Q 
version is aso available, and, ofcourse,xpd versios, too. : 

The new $10,000 PDP-8/S isa near cousin.Wecall ^it the SMALL-80 0 0 ::;;: 
because of its compactsize. Butit has the r Iame g purpos e, ; 
same real-time on-line computation,l mv --same:sze,- - :; - - -m -r: m- 
word, same instructions as the: PD:P-8,. Sam-e--Fo rtran. Sm e v-.: - - r ---:I: I ,-. - 
thing, in fact, except physically smaller, slower (360 sec add .1time),' , : : :f: ::0 ^: :0:;*: : : 
and less expensive. - : . -I--- - : ---- - -:: 

The LINC-8 is an ingenious combination oftw&computr the 
famous MIT inspired LINC, and the PDP-8. Two c mpl etet s of^ftwa : 
packages. Built-in A to D conversion. Built-in osilloscope display. 
Dual magnetic tape unit. Relay buffer. lItisa: c et ely inte grat 
laboratory data handling system.$38,500.: :;. 

The DISPLAY-8 is a display terminal to largeco i ;coptes It i the 
only standard display terminal with a built-in smal-l: compute r. asi- - - - ' 
an integral part. The PDP-8 is the- buffer to a large machine or a--- :- 

generator for the display when on its own. The DISPLAY--8 proves : 
how easy it is to use small computers on fhe business end of ttme : :-- - I 
sharing. $55,000 to $150,000. - - 

logic modules,Ieach elctricafy, --Ircl physi ca ll-y,_. a logi omp a 
ble with each othe r-and with each DIGITAL computer.Y For i nte r- 
facing. Many scientists consider this an important: reason for 
buying DIGITAL'S computers. Mod ule p rices -start at $4.75. 

A 350-page handbook describes the 101 FLIP CHIP? modules an:- : .- 
what you do with them. A 500-page Smal l Computer Hand book con-; ;;; 
tains a computer primern and.full descriptions of the Family of 8 
computers. Write for ,either :S~t ,::: : :,;;.:,;~ ;. _.-or : 

- both.: ^'^^ 
.And .if you have bigg er. problem's'than:the;se, ': ehavebiig . g'::a :n':- '' 
swers. PDP-9. PDP-9 Multianalyzer.An the s on-t be -herePDP 0, 

Co Hg' , '. *. - . .MPUTEBRS ;OJEDUJL.E:S_ :" 

DIGITAL EQUIPMENT CORPORATION Maynard:, Massach usetts 0 1754: Te lephone:; 
(61:7) 897-8821 *Cambridge, Mass. ^ New Haven . Washington, QD.C:. -Parsippany, N .J. 
* Rochester, N.Y. * Philadelphia .. Huntsville . Pittsburgh ,:.C,h,'icago . Denver * Ann 

Arbor:. * Houston * *Los Angeles:- Palo Alto - -SeattIe- -Carl: rie n Place :and Toronto : : , 
Ont. * Reading, England- Paris, France, *Muni6ch an'd Colond g-:ne,: Germany . Sydney a-nd 
West Perth, Australia *:. Modules distributedalsohrugh Allied 'Radio , - - ' : - :: - 
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Since the sodium doublet falls at the most compressed point of the spectrum, isn't it impossible to split it with a single prism spectrophotometer? 
Indeed it is, with one exception-the Zeiss Spectrophotometer PMQ II. Above is an actual PMQ 11 resolution of the most demanding doublet. 
Distance between peaks is approximately 6 A. 

You're looking 
at an impossibility 

It goes without saying that the Zeiss Spectro- 
photometer PMQ 11 (185 m,t-2500 m1F range) 
has greater resolving power than any other single 
prism instrument. The "impossible" proof is at 
the top of this page. 

Here are three other impossibilities made pos- 
sible by the PMQ II: (1) it reproduces any slit set- 
ting within .2 microns, (2) its true wavelength 
setting remains constant at all times, (3) it 
changes over from one to any other type of meas- 
urement (flame, fluorescence, chromatogram, 
absorption) in approximately 30 seconds---- 
much faster than other spectrophotometers. 

For complete information, write Carl Zeiss 
Inc., 444 Fifth Ave., New York, N.Y. 10018. Com- 
plete service facilities available. 

THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 



What price 
signal averaging? 

Here's a quick look at the real expense 
-in data as well as dollars-of signal- 
averaging devices, including our averager, 
the Model 7100 Data Retrieval Computer. 
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signal averaging? 

Here's a quick look at the real expense 
-in data as well as dollars-of signal- 
averaging devices, including our averager, 
the Model 7100 Data Retrieval Computer. 

Will you pay for less than excellent resolution? 
You will in any signal averager that has a 
minimum dwell-time per data point of more 
than 39 microseconds. Resolution, after all, 
is a function of the number of data points 
that can be placed within a region of interest. 
Our Model 7100 Data Retrieval Computer 
(DRC) uses all 400 of its data points for 
signals occurring within as little as 15.6 milli- 
seconds. The DRC, therefore, gives much 
better resolution than averagers that use only 
a fraction of their data points to represent 
the signal of interest. 

Will you pay for less than total versatility? You 
will in any averager that doesn't have the 
built-in capability-without add-on options 
-for interval- and time-histogram analysis, 
as well as transient-averaging. The DRC will 
operate in any of these three modes, which 
are selected on a front-panel switch. 

Will you pay for less than maximum input sen- 
sitivity? You will in an averager that needs a 
pre-amplifier to accept low-amplitude input 
signals. The DRC has 20-millivolt input 
sensitivity. So, most of the time, the DRC 
requires no added pre-amps. 

What should you pay for a basic signal averager? 
That's up to you. But for its price, the DRC 
offers you more performance, versatility, and 
convenience than any other comparable 
signal averager. 

The Model 7100 Data Retrieval Computer. 
Now available at a new, lower price. 

For more information, consult your local 
Nuclear-Chicago sales engineer or write to us. 

NUC. t-B-249 

NUCLEAR-CHICAGO 
CORPORATION 
349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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Detroit Fluoride Conference 

In his article, "Fluoridation: A meet- 
ing in Detroit raises some questions" 
(23 Sept., p. 1499), Greenberg focused 
attention on some important aspects 
of the continuing controversy over 
water fluoridation, not the least of 
which is the urgent need for top-level 
scientific symposia on the physiological 
properties of fluoride at which all sides 
are adequately and competently repre- 
sented. He correctly pointed out that 
the newly formed American (name 
now changed to International) Society 
for Fluoride Research must still prove 
itself worthy of being considered 
a proper scientific organization for 
this or any other legitimate purpose. 

With respect to the "curious" timing 
of the recent conference, it is pertinent 
to note that such a meeting was actual- 
ly proposed over a year ago, long be- 
fore there was even any intimation that 
there would be a referendum on fluori- 
dation in Detroit this fall. However, 
owing to the problem of raising funds, 
final plans could not be made until 
late spring. My letters of invitation 
were composed and signed by me as 
a member of the program committee. 
At least a half dozen of those scientists 
who attended the conference were in- 
vited personally by Waldbott. Several 
others who came in response to his 
invitation would probably be considered 
"pro-fluoridationists." 

The comments about Waldbott and 
his new book neglected to indicate that 
since 1955 he has published detailed 
clinical reports of reversible ill effects 
from fluoridated drinking water. These 
have appeared in such distinguished 
medical journals as Acta Medica Scan- 
dinavica, International Archives of Al- 

lergy and Applied Immunology, Acta 
Allergologica, Confinia Neurologica, 
Deutsche Medizinische Wochenschrift, 
Hautarzt, Nordisk Medicin, and others. 
Without this fact being stated, many 
readers might gain the impression that 
touring the country "proclaiming an 
association between fluorine and an im- 
mense catalog of misfortunes" is Dr. 
Waldbott's sole activity concerning the 
medical aspects olf fluoride. 

Actually, for anyone who is 
thoroughly familiar with Waldbott's 
clinical findings, it is clear that they 
present evidence for reproducible toxic 
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effects from fluoride in drinking water, 
which has been disputed but not re- 
futed. Those findings certainly appear 
to be as valid, say, as those of Ignaz 
Semmelweis who charged that unsani- 
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tary delivery room instruments and 
procedures were the primary cause of 
childbed fever. The weight of prevailing 
medical opinion was against Semmel- 
weis, but that did not prove him 
wrong! After all, a physician does have 
a duty to his profession and to society 
to report any previously unnoticed 
side effects from an accepted medical 
practice. He is considered derelict if he 
does not do so, and justly so. 

By the same token, was it not a little 
presumptuous to imply that the con- 
ference in Detroit would probably pro- 
duce "little but scientific-sounding scare 
stories" without having knowledge of 
the actual content of the papers that 
were to be presented and discussed? 
Science cannot be expected to make 
advances if it can operate only in a 
climate of conformity to viewpoints 
that rest on older, rather than newer, 
data. 

ALBERT W. BURGSTAHLER 
Department of Chemistry, 
University of Kansas, Lawrence 66044 

Graduate Training in Astronomy 

From 1930 to early 1957, I was 
active in training graduate students in 
astronomy at Harvard. From 1957 un- 
til last April, I was in Australia, estab- 
lishing a graduate school of astronomy 
at the Australian National University, 
and I am now head of the department 
of astronomy at the University of Ari- 
zona. During my absence abroad, I 
visited the United States several times 
to attend meetings of the American 
Astronomical Society and kept closely 
in touch with graduate schools of as- 
tronomy at several universities. Last 
spring when I returned, I was im- 
pressed by the great increase in the 
number of graduate students. Further, 
it seemed to me that, while many new 
universities have entered the graduate 
training picture, the admission stand- 
ards appear to have been lowered, and 
that there are, at the end of the first 
and second years, fewer dropouts now 
than there were 10 to 20 years ago. 
Moreover, the quality of the educa- 
tion does not seem as high as it was 
formerly. I have found also that many 
graduate students do not seem to be 

putting forth their maximum effort. 
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putting forth their maximum effort. 
The 1966 student is not so fully com- 
mitted to his training for a future ca- 
reer as was the graduate student of 
the early and middle fifties. 

The number of fellowships for gradu- 
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One of a series briefly describing GM-'s research in depth 

We've managed to measure 

next to nothing 

One part in a billion. Hard to even imagine. 
A second in 31 years. A single bean in a line of peas 
laid end to end from New York to Berlin. Our 
research chemists are isolating, identifying, and measuring 
similar amounts of hydrocarbons in exhaust gas. 
It's done by gas chromatography-using new techniques 
developed in over 10 years of intensive research on 
analytical methods. 

From a diluted exhaust sample with total hydrocarbons 
of 2.3 parts per million, taken from the GM Research 
smog chamber, more than 60 hydrocarbons can be 
separated and measured down to 1 part per billion. The 
process is remarkably fast and accurate. In a 10-milliliter 
sample of raw exhaust gas-about M fluid ounce-over 
100 compounds can be pinpointed in only 20 minutes. 

Academic? Not at all, although it's frequently a long 
step from research to the production line. Hydrocarbons 
differ widely in smog-forming potential. To effectively 
evaluate proposed solutions to the smog problem, we 
must be able to identify and measure the more 
reactive compounds. Our studies in the microworld of 
analytical chemistry are just beginning to contribute 
the data we need . . . new knowledge about how exhaust 
control systems, fuel composition, and engine variables 
influence the distribution of individual hydrocarbons 
in exhaust gas. 
Often in industrial research, practical problems stimulate 
development of advanced techniques. That isn't new. 
Sometimes, though, the advances go a step beyond 
the practical . . . 

To a new frontier. 
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ate study has fortunately increased, es- 
pecially through the programs of NSF, 
NASA, and NDEA. With this new af- 
fluence, stability, and opportunity, 
something seems to have been lost. 
The better graduate students of 10 to 
20 years ago were young people in a 
hurry, whereas the 1966 model seems 
to take his time. In the past, most 
students who did graduate work in as- 
tronomy felt that it was a real privi- 
lege to be admitted to graduate school 
and be awarded a fellowship or as- 
sistantship. From the start, there was 
a sense of urgency. The few who did 
not try hard enough, or who lacked 
ability, were dropped after 1 year or, 
at most, 2 years in graduate school. 
The pressures on the student to work 
during the initial years should not 
be less than those on students in 
professional schools of medicine and 
law. 

Predoctoral examinations in the field 
of astronomy seem to require more 
time for preparation than they did in 
the past and, as a result, the start of 
work on the doctoral thesis is delayed. 
Thesis work is often not really begun 
until 3 years after the student enters 
graduate school. It is not at all un- 
usual now to see a student take 5 to 
7 years to complete the work for the 
doctorate. The normal time, I believe, 
should be 4 years. If the student en- 
ters graduate school with an adequate 
preparation in physics and mathemat- 
ics and with a fair knowledge of one 
or two foreign languages, the 2 years 
should suffice for his formal course 
work, which would leave 2 years for 
completing the doctoral thesis. The 
search for a thesis topic should start 
in earnest early in the second year. 

Another example of the leisurely ap- 
proach to the doctorate is the time 
consumed to fulfill the foreign lan- 
guage requirement. This has become 
such a major undertaking that students 
often spend most of a summer getting 
ready for the language examination, 
and, during that time, they suspend 
all their professional graduate study. 

The generous fellowship support 
programs have had one further un- 
fortunate side effect. In the past, a 
graduate student generally spent at least 
1 year as an assistant teaching an ele- 
mentary or intermediate course related 
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to his field of study. It is now difficult 
to get promising students to do any 
teaching and this is leading to a genera- 
tion of professional astronomers with 
practically no background in teaching. 
This is a pity, since I know of no 
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better way for a graduate student to 
learn the general background for his 
professional work. 

Under the present system a student 
is not thoroughly examined as to his 
capabilities for future professional 
work until 2 or 3 years after he has 
entered graduate school. We used to 
be able to eliminate our poor pros- 
pects generally at the end of the first 
year, and certainly at the end of the 
second year. But if a student remains 
in graduate school for as long as 3 
years, he is generally firmly ensconced 
and it is difficult to get rid of him. 

I wish to comment briefly on an- 
other discouraging development. Ten 
to twenty years ago, graduate students 
were active questioners and spoke up 
regularly in colloquia and at AAS meet- 
ings. Now, even though the student 
goes through the ordeal of presenting 
his own paper, first in the departmental 
colloquium, and then in a professional 
meeting, he is inclined to become less 
engaged in open question periods than 
he did formerly. Questioning is gen- 
erally limited to the staff members in 
the first few rows at colloquia and to 
a few distinguished astronomers at 
professional meetings. This is too high 
a price to pay for bigness. 

Since I have taken on the responsi- 
bility for a relatively young graduate 
school of astronomy, I have naturally 
given thought to improving these mat- 
ters. In summary, it seems obvious that 
strict admission standards must be set, 
and that each student's case must be re- 
viewed thoroughly and comprehensive- 
ly at the end of the first and second 
year of graduate study. It should not 
be assumed as a matter of course 
that a student will spend 5 or more 
years in graduate school; 4 years on 
the average should suffice. Students 
should be urged increasingly to partic- 
ipate in scientific discussions and most 
would benefit from 1 year of teaching 
elementary or intermediate courses. Fi- 
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ments should be fulfilled preferably 
during the undergraduate years. 
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Investigate this remarkable new Leitz Microprojector 
The Leitz Microprojector facilitates group demonstration 
of microscope images to an extent never before possible. 
A completely maintenance-free light source, more intense 
than a carbon arc, permits projection through the full 
range of magnifications, including oil-immersion lenses. 
A special dichroic mirror reflects all usable light into the 
optical system, while allowing heat radiations to bypass 
the specimen stage; thus, brilliant images are possible 
without bleaching slides or sacrificing the living specimen. 
Normal line current can power the Microprojector via a 
special power pack which has settings for 17 or 25 amps. 
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A series of neutral density filters permits the change of 
light intensity without altering color balance. Plano- 
flatfield objectives project images with corner-to-corner 
sharpness. And magnification may be varied to suit the 
desired projection distance and image size. Write for 
further information or request a demonstration in your 
own laboratory, and see for yourself how simple, silent 
and maintenance-free a Leitz Microprojector can be. 54064 

E. ILEITZ. INC.. 468 PARK AVENUE SOUTH. NEW YORK 16. N. Y. 

) s t i bu t o r s o f t h e w o r I d - f a o p r o d u c t s o f 

Ernst Lei t z G. m. b. H.. Wet z I a r. Ger a n y-E rn t Le it Ca n a d a Ltd. 

LEICA AND LEICINA CAMERAS . LENSES PROJECTORS ' MICROSCOPES 
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than by publishing only material on which 
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Science Critics* 

Scientific problems should be presented to the general public from 
several points of view. Factual knowledge must, of course, be com- 
municated through articles, books, lectures, and exhibits in terms that 
are meaningful for the nonscientist yet do not distort the truth. Great 
progress has been made in such popularization of science during the past 
decades; the Pacific Science Center in Seattle is a notable example of 
achievement in this direction. 

It is essential also that scientists discuss more thoroughly in public 
the implications of their findings with regard not only to the practical 
,applications of science but also to its influence on the concepts of man's 
place in the order of things. The philosophical and social un!certainties 
that are emerging from scientific progress must be emphasized just as 
much as the prospects of technological breakthroughs. Science and the 

technologies derived from it will increasingly create economic, educa- 
tional, and ethical problems for which our communities can make 

responsible choices only if steps are taken to increase general scientific 
awareness. A few organizations, such as Scientists' Institute for Public 

Information, have begun developing a public forum for the social im- 

plications of science, but much more will have to be done before the 
relation between science and society can develop on a basis of mutual 
understanding. 

Most importantly, perhaps, public discussions of the sociology of 
science should reach into the organization of the scientific enterprise 
itself. The congressional hearings, in the Senate and in the House, have 
made clear that new social techniques must be developed to determine 
more rationally the relative amount of support for free basic research, 
mission-oriented research, and applied research. There is no doubt, 
furthermore, that certain fields of science are neglected even though their 

exploration would be of benefit to human understanding and welfare. For 
a balanced and orderly development of knowledge, it is essential that 
the public be given the opportunity to participate in the formulation of 
the overall strategy of scientific research. 

All important human activities have given rise to a highly sophisticated 
profession concerned with the criticism of their values, achievements, 
trends, and potentialities. The professional critics of art, music, literature, 
economics, government, and so on play an essential and creative role 
even when they do not themselves contribute directly to the fields of 

activity they evaluate. Science would certainly benefit from the kind of 
evaluation that professional critics give to other human activities. Whether 
scientific criticism should develop from within the community of experi- 
mental scientists or outside of it remains a moot question. But what is 
certain is that the higher criticism of science cannot have much vitality 
without public participation. 

A society that blindly accepts the decisions of experts is a sick society. 
The time has come when we must produce, alongside specialists, another 
class of scholars and citizens who have broad familiarity with the facts, 
methods, and objectives of science and thus are capable of making judg- 
ments about scientific policies. As Warren Weaver has repeatedly em- 

phasized, persons who work at the interface of science and society have 
become essential because almost everything that happens in society is 
influenced by science.-RENE DUBOS, Rockefeller University 

Science Critics* 

Scientific problems should be presented to the general public from 
several points of view. Factual knowledge must, of course, be com- 
municated through articles, books, lectures, and exhibits in terms that 
are meaningful for the nonscientist yet do not distort the truth. Great 
progress has been made in such popularization of science during the past 
decades; the Pacific Science Center in Seattle is a notable example of 
achievement in this direction. 

It is essential also that scientists discuss more thoroughly in public 
the implications of their findings with regard not only to the practical 
,applications of science but also to its influence on the concepts of man's 
place in the order of things. The philosophical and social un!certainties 
that are emerging from scientific progress must be emphasized just as 
much as the prospects of technological breakthroughs. Science and the 

technologies derived from it will increasingly create economic, educa- 
tional, and ethical problems for which our communities can make 

responsible choices only if steps are taken to increase general scientific 
awareness. A few organizations, such as Scientists' Institute for Public 

Information, have begun developing a public forum for the social im- 

plications of science, but much more will have to be done before the 
relation between science and society can develop on a basis of mutual 
understanding. 

Most importantly, perhaps, public discussions of the sociology of 
science should reach into the organization of the scientific enterprise 
itself. The congressional hearings, in the Senate and in the House, have 
made clear that new social techniques must be developed to determine 
more rationally the relative amount of support for free basic research, 
mission-oriented research, and applied research. There is no doubt, 
furthermore, that certain fields of science are neglected even though their 

exploration would be of benefit to human understanding and welfare. For 
a balanced and orderly development of knowledge, it is essential that 
the public be given the opportunity to participate in the formulation of 
the overall strategy of scientific research. 

All important human activities have given rise to a highly sophisticated 
profession concerned with the criticism of their values, achievements, 
trends, and potentialities. The professional critics of art, music, literature, 
economics, government, and so on play an essential and creative role 
even when they do not themselves contribute directly to the fields of 

activity they evaluate. Science would certainly benefit from the kind of 
evaluation that professional critics give to other human activities. Whether 
scientific criticism should develop from within the community of experi- 
mental scientists or outside of it remains a moot question. But what is 
certain is that the higher criticism of science cannot have much vitality 
without public participation. 

A society that blindly accepts the decisions of experts is a sick society. 
The time has come when we must produce, alongside specialists, another 
class of scholars and citizens who have broad familiarity with the facts, 
methods, and objectives of science and thus are capable of making judg- 
ments about scientific policies. As Warren Weaver has repeatedly em- 

phasized, persons who work at the interface of science and society have 
become essential because almost everything that happens in society is 
influenced by science.-RENE DUBOS, Rockefeller University 

* From the response by Dr. Dubos to the first public announcement that he had been 
named winner of the 1966 Arches of Science Award of the Pacific Science Center. The 
award was presented in Seattle on 19 October. 
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After a double-take...read the fine print 
Here are two Beckman pH meters made to look alike... but which are sig- 
nificantly different internally. Both instruments provide broad flexibility, 
precision, and a high degree of accuracy in electrochemical measurement. 

ZEROMATICG II pH METER...When you 
need an instrument for general lab pH 
measurements, look to the Zeromatic 
II. This is an instrument ideally suited 
and designed for general-purpose use in 
the laboratory. The taut-band meter, 
with an 8.2-inch scale, offers the ulti- 
mate in readability and permits read- 
out over the 0 to 14 pH or 0 to ? 700 mv 
range, which may be extended up to 
? 1400 mv. It is a line-operated instru- 
ment with the capabilities required for 
most applications. 
EXPANDOMATIC? pH METER... When 
you need an instrument for more pre- 
cise pH measurements on an expanded 
scale to spot minute differences in pH 
or millivolts, the Expandomatic should 
be used. A standard scale covering the 
full 0 to 14 pH (0 to ? 1400 mv) range 

is available for ordinary pH and milli- 
volt measurements. An expanded scale 
displays any 2 pH units or 200 milli- 
volts over full scale with ?0.01 accu- 
racy. A logarithmic scale, corresponding 
to the expanded scale, permits the cor- 
relation of any two pH units with their 
hydrogen-ion activity. 

Otherwise, these two pH meters have 
the same outstanding features: ?0.05 
relative accuracy and ?+0.015 repeat- 
ability over the full standard scale; an 
extra large, taut-band meter that is pre- 
cise and highly readable; easy-to-use 
push button controls for convenient 
operation; a die-cast aluminum case 
resistant to chemicals; a continuously 
adjustable temperature network which 
covers the full 0 to 100?C temperature 
range; and a drift-free performance am- 

plifier. Added to this is the unequalled 
background and back-up of Beckman 
sales and service, based on 31 years of 
experience in perfecting the technique 
of pH measurement. 

Take a second look - choose between 
the ZEROMATIC II or EXPANDO- 
MATIC. Or you may want both for 
your laboratory. Contact your local 
Beckman Sales Office for a demonstra- 
tion. Or write for Data File No. 2. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; 
TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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WITH ONE READOUT UNIT! 
You now have the convenience of a single instrument for all of your precision 

pressure measurements. With a small number of easily interchangeable pres- 
sure sensing capsules, you can measure the full range from 1 micron to 20,000 

psi. The gage's frictionless optical readout gives you resolutions as high as 1 

part in 100,000, with repeatabilities to 2 parts in 100,000. 

No other instrument is so easy to use, compact or portable. The Precision 

Pressure Gage is many times faster than mercury manometers or dead weight 
testers of comparable accuracy. Gages may be used with TI Precision Pres- 
sure Controllers, in precision calibration systems-are ideal for laboratory 
or production line applications. For information, write for Bulletin S-141A. 

INDUSTRIAL D TEXAS INSTRUMENTS 
PRODUCTS I N C R P R A T E D 
GROUP mVP. o. BOX 66027 HOUSTON, TEXAS 77006 

118 RUE du RHONE GENEVA, SWITZERLAND 
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What your chemists 

should know 

about our chemist. 

This is Warner-Chilcott's new Ro- 
bot Chemist-The Automated Test 
Tube. If you're a believer in automa- 
tion, you should know that: 

The Robot can automate up to 120 
repetitive wet chemical analyses per 
hour. That's far more work than any 
other automated system can turn out! 

Equally important, the Robot's mi- 
crometer dispenser pumps and dual- 
beam spectrophotometer-combined 
with discrete sampling which virtually 
eliminates cross contamination-give 
you high accuracy and reproducibility, 



If you need dependable data, put your 
money on the Robot. 

MEET THE AUTOMATED 
TEST TUBE 

Just what is this newest workhorse 
for bioanalytical laboratories? 

The Robot Chemist is an instrument 
that behaves like a chemist. It samples, 
dilutes, adds and mixes reagents, in- 
cubates, reads, and prints out a test 
result. Then, it rinses, washes, dries 
itself, and gets ready for the next 
sample. All at your command. 

You can pick up samples from 20 /1 
to 5 ml with 1% accuracy; add up to 
7 reagents with 0.5% accuracy; incu- 
bate for precise periods of time with 
a thermal stability of ?0.1? C at 37? C 
or -0.5 C up to 95? C; and, measure 
through a spectrophotometer range of 
340 to 1000 nanometers. It's ideal for 
enzyme and other analyses that re- 
quire precise control of variables! 

COUPLE THE ROBOT CHEMIST'S 
RESULTS TO A COMPUTER 

When you're running the Robot 

Chemist at full capacity, you'll get 
printed test result every 30 seconds i 
digital form-along with positi\ 
sample identification. Computer con 
patibility? Yes. 

Get a hard worker like the Robe 
Chemist for your laboratory! For mo] 
information, please write to: 

WARNER-CHILCOTT 
LABORATORIES 
INSTRUMENTS DIVISION 
200 South Garrard Boulevard 
Richmond, California 94804 



No. 5 in a Series 

ADVAINCES IN ELECTRON MICROSCOPY 

The very high resolution electron micrograph of the 
(200) and (020) planes of gold crystal (2.04 Angstroms) 
was taken on the Hitachi Perkin-Elmer HU-11 B Electron 
Microscope at the Hitachi Central Research Labora- 
tory in Japan. It represents a severe test of all param- 
eters of electron microscope design. 

Experimental Conditions 
1. The (001) direction of the gold crystal film was 
aligned to the optical axis of the electron microscope. 
2. The illuminating system was tilted within the (110) 
plane to satisfy the Bragg condition against the (220) 
plane. With this orientation, chromatic aberration is 
reduced for the (200) and (020) spacings as well as the 
(220) spacing. 
3. The perpendicular lattice images (200) and (020) 

were observed simultaneously when the above condi- 
tions were satisfied. Because the spherical aberration, 
electronic and thermal drift, and astigmatism are very 
small,the resolution shown inthe micrograph isvery high. 

Gold Crystal Lattice Planes Spacing 
(200) 2.04 A 
(020) 2.04 A 
(220) 1.43 A 

This is the highest resolution yet achieved on an 
electron microscope. Another example of Hitachi 
Perkin-Elmer leadership in electron microscopy. 
Complete information on the HU-11B as well as a 
glossy print of the above micrograph can be obtained 
by writing to: The Perkin-Elmer Corporation, Distributor 
Products Dept., 723 Main Avenue, Norwalk, Conn. 

PERKIN- ELMER 



IRRIGATING 
EYE WASH 

BOTTLE 

IN TWO 
SIZES 

16 OZ. AND 
32 OZ. 

IRRIGATING 
EYE WASH 

BOTTLE 

IN TWO 
SIZES 

16 OZ. AND 
32 OZ. 

Eye injuries treated on the spot . . 
fast and effectively. Just apply pressure 
on flexible bottle. Can be used in stand- 
ing or supine position. 

Eye injuries treated on the spot . . 
fast and effectively. Just apply pressure 
on flexible bottle. Can be used in stand- 
ing or supine position. 

ALL-PLASTIC SAFETY SHIELD 
Protection against accidental explo- 
sions, broken connections, spattering. 
Strong, unbreakable clear polycarbon- 
ate provides a new type of superior 
shield. Sturdy construction prevents 
upset by accidental contact. 

See your nearest laboratory supply dealer. 

Send for our catalog supplement listing 
many NEW items ... just off the press! 
Write Dept. E-1 for your FREE copy. 

BEL ART PRODUCTS 
PEQUANNOCK, N. J. 07440 
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Calif. (Manpower Research Group, Center 
for Interdisciplinary Studies, San Jose 
State College, San Jose, Calif.) 

20-22. Water Resources, 2nd annual 
conf., Univ. of Chicago, Chicago, Ill. 
(American Water Resources Assoc., P.O. 
Box 434, Urbana, Ill. 61801) 

21-23. American Physical Soc., Div. of 
Fluid Dynamics, mtg., Stanford Univ., 
Palo Alto, Calif. (R. J. Emrich, Dept. of 
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(Ciba, 41 Portland PI., London, W.1) 
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2nd conf., Guatemala City, Guatemala. 
(G. Dengo, Central American Inst. of Re- 
search and Industrial Technology, Apt. 
Postal 1552, Guatemala City) 
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vakia. (J. H. Kane, Conferences Branch, 
Div. of Technical Information, U.S. 
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New York, N.Y. (The Association, 1825 
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Aires, Calle Viamonte 444, Buenos Aires) 

28-29. Parkinson's Disease Information 
and Research Center, 3rd research conf., 
College of Physicians and Surgeons, New 
York, N.Y. (M. D. Yahr, New York Neu- 
rological Inst., 710 W. 168 St., New 
York 10032) 

28-30. American Soc. of Hospital Phar- 
macists, 1st annual midyear mtg., Wash- 
ington, D.C. (J. A. Oddis, The Society, 
4630 Montgomery Ave., NW, Washing- 
ton 20014) 

28-30. Reticuloendothelial Soc., 3rd 
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Calif. (Manpower Research Group, Center 
for Interdisciplinary Studies, San Jose 
State College, San Jose, Calif.) 

20-22. Water Resources, 2nd annual 
conf., Univ. of Chicago, Chicago, Ill. 
(American Water Resources Assoc., P.O. 
Box 434, Urbana, Ill. 61801) 

21-23. American Physical Soc., Div. of 
Fluid Dynamics, mtg., Stanford Univ., 
Palo Alto, Calif. (R. J. Emrich, Dept. of 
Physics, Lehigh Univ., Bethlehem, Pa.) 

21-24. Communications in Science: 
Documentation and Automation, Ciba 
Foundation symp., London, England. 
(Ciba, 41 Portland PI., London, W.1) 

21-24. Central American Geologists, 
2nd conf., Guatemala City, Guatemala. 
(G. Dengo, Central American Inst. of Re- 
search and Industrial Technology, Apt. 
Postal 1552, Guatemala City) 

21-25. Radioisotope Tracers in Industry 
and Geophysics, symp., Prague, Czechoslo- 
vakia. (J. H. Kane, Conferences Branch, 
Div. of Technical Information, U.S. 
Atomic Energy Commission, Washington, 
D.C. 20545) 

22. Manufacturing Chemists Assoc., 
16th semiannual mtg. and midyear conf., 
New York, N.Y. (The Association, 1825 
Connecticut Ave., NW, Washington, D.C.) 

23. Chemical Economics Div., Chemical 
Inst. of Canada, mtg. on Internationaliza- 
tion of the Chemistry Industry and Its 
Effect on Canada, Montreal, Quebec. (H. 
A. Bowler, Central Development Dept., 
Dotmar, 1155 Dorchester Blvd. W., Mon- 
treal 2) 

26-4. Pharmacy and Biochemistry, 7th 
Pan American congr., Buenos Aires, Ar- 
gentina. (Z. M. Lugones, Univ. of Buenos 
Aires, Calle Viamonte 444, Buenos Aires) 

28-29. Parkinson's Disease Information 
and Research Center, 3rd research conf., 
College of Physicians and Surgeons, New 
York, N.Y. (M. D. Yahr, New York Neu- 
rological Inst., 710 W. 168 St., New 
York 10032) 

28-30. American Soc. of Hospital Phar- 
macists, 1st annual midyear mtg., Wash- 
ington, D.C. (J. A. Oddis, The Society, 
4630 Montgomery Ave., NW, Washing- 
ton 20014) 

28-30. Reticuloendothelial Soc., 3rd 
natl. mtg., Natl. Institute of Health, 
Bethesda, Md. (M. Landy, Laboratory of 
Immunology, Natl. Inst. of Allergy and 
Infectious Diseases, NIH, Bethesda, Md. 
20014) 

28-1. Aerospace Medicine, intern. mtg., 
Sydney, Australia. (Secretariat, Aviation 
Medical Soc. of Australia, G.P.O. Box 
1207, Sydney) 

28-2. Alkali Metal Coolants-Corro- 
sion Studies and System Operation Experi- 
ence, Intern. Atomic Energy Agency 
symp., Vienna, Austria. (J. H. Kane, Con- 
ferences Branch, Div. of Technical In- 
formation, U.S. Atomic Energy Commis- 
sion, Washington, D.C. 20545) 

28-3. Methods of Preparing and Storing 
Labelled Compounds, 2nd intern. conf., 
Brussels, Belgium. (J. Sirchis, European 
Atomic Energy Community, 51-53 Rue 
Belliard, Brussels) 

29-30. Treatment and Control of In- 
jection Waters, 3rd biennial symp., Ana- 
heim, Calif. (A. J. Bogart, Oilwell Re- 
search, Inc., 1539 W. 16 St., Long Beach, 
Calif. 90813) 

Belliard, Brussels) 
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Model #MM-3 - with plastic electrode 
holder and metal mounting-rod assembly 

$150 

Model #MM-3 - with plastic electrode 
holder and metal mounting-rod assembly 

$150 

Model #MMD-4 - similar to MM-3, but 
with two independent electrode holders, 
and mounting rod assembly ........$190 

Model #MMD-4 - similar to MM-3, but 
with two independent electrode holders, 
and mounting rod assembly ........$190 

Model #MT-5- similar to MM-3 but 
with three independent electrode hold. 
ers, and mounting rod assembly $275 

Model #MT-5- similar to MM-3 but 
with three independent electrode hold. 
ers, and mounting rod assembly $275 

r ^i company, inc. 

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272 

r ^i company, inc. 

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272 
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December 

1-2. UNESCO, 75th executive board 
session, Paris, France. (P1. de Fontenoy, 
Paris 7) 

1-3. Medicine and Sociology, intern. 
symp., East Berlin, Germany. (K. Win- 
ter, Hygiene-Institut Humboldt-Universitat, 
Otto-Grotewohl-str. 1, 108 Berlin, East 
Germany) 

1-8. Heads of National Research Insts., 
mtg., Bangkok, Thailand. (U.N. Economic 
Commission for Asia and the Far East, 
Sala Santitham, Rajadamnern Ave., Bang- 
kok) 

2. American Industrial Hygiene Assoc., 
mtg., Metropolitan New York, New Jer- 
sey, Delaware sections, Sterling Forest, 
N.Y. (O. M. Banks, Shell Chemical Co., 
110 W. 51 St., New York 10020) 

2-3. Perspectives in Leukemia, symp., 
New Orleans, La. (W. Dameshek, Leuke- 
mia Society, 211 E. 43 St., New York 
10017) 

2-3. Nuclear Power Stations Operation, 
conf., Bern, Switzerland. (Swiss Assoc. for 
Atomic Energy, P.O. Box 2613, 3001 
Bern) 

3-4. Space Flight, conf., Bremen, Ger- 
many. (Secretariat, Hermann Oberth Soc., 
Fritz-Beindorff-allee 9, 3000 Hanover, 
West Germany) 

3-8. American Acad. of Dermatology 
and Syphilology, 25th annual mtg., Miami 
Beach, Fla. (The Academy, 636 Church 
St., Evanston, Ill.) 

3-11. Aviation and Aerospace, intern. 
exposition, New York, N.Y. (F. S. Do- 
man, Aviation and Aerospace Exposition, 
Inc., 500 Fifth Ave., New York 10036) 

4-7. American Inst. of Chemical Engi- 
neers, 59th annual mtg., Detroit, Mich. 
(E. B. Chriswell, California Research 
Corp., Room 807, 200 Bush St., San 
Francisco, Calif.) 

4-8. American Inst. of Chemical Engi- 
neers, 59th annual mtg., Detroit, Mich. 
(R. E. Greenhaigh, Dow Corning Corp., 
Midland, Mich.) 

5-7. Antennas and Propagation, intern. 
symp., Palo Alto, Calif. (R. L. Deada- 
brand, Radio Physics Laboratory, Stan- 
ford Research Inst., Menlo Park, Calif.) 

7. American Institute of the City of 
New York, mtg., New York. (Mrs. G. E. 
Peterson, American Institute of the City 
of New York, 2 E. 63 St., New York 
10021) 

5-7. Theory and Application of Gas 
Chromatography in Industry and Medi- 
cine, Hahnemann Medical College, Phil- 
adelphia, Pa. (H. S. Kroman, Dept. of 
Medicine, Medical College and Hospital, 
230 N. Broad St., Philadelphia 19102) 

5-8. Magnesium in Biophysiopathology 
and Therapeutics, intern. congr., Buenos 
Aires, Argentina. (A. Vidal Freyre, Ay- 
acucho 1427, Buenos Aires) 

5-8. Polarized Targets and Ion Sources, 
intern. conf., Saclay, France. (A. Abragam, 
Direction de la Physique, Centre d'Etudes 
Nucleaires de Saclay, B.P. 2, Gif-sur- 
Yvette, Seine-et-Oise, France) 

December 

1-2. UNESCO, 75th executive board 
session, Paris, France. (P1. de Fontenoy, 
Paris 7) 

1-3. Medicine and Sociology, intern. 
symp., East Berlin, Germany. (K. Win- 
ter, Hygiene-Institut Humboldt-Universitat, 
Otto-Grotewohl-str. 1, 108 Berlin, East 
Germany) 

1-8. Heads of National Research Insts., 
mtg., Bangkok, Thailand. (U.N. Economic 
Commission for Asia and the Far East, 
Sala Santitham, Rajadamnern Ave., Bang- 
kok) 

2. American Industrial Hygiene Assoc., 
mtg., Metropolitan New York, New Jer- 
sey, Delaware sections, Sterling Forest, 
N.Y. (O. M. Banks, Shell Chemical Co., 
110 W. 51 St., New York 10020) 

2-3. Perspectives in Leukemia, symp., 
New Orleans, La. (W. Dameshek, Leuke- 
mia Society, 211 E. 43 St., New York 
10017) 

2-3. Nuclear Power Stations Operation, 
conf., Bern, Switzerland. (Swiss Assoc. for 
Atomic Energy, P.O. Box 2613, 3001 
Bern) 

3-4. Space Flight, conf., Bremen, Ger- 
many. (Secretariat, Hermann Oberth Soc., 
Fritz-Beindorff-allee 9, 3000 Hanover, 
West Germany) 

3-8. American Acad. of Dermatology 
and Syphilology, 25th annual mtg., Miami 
Beach, Fla. (The Academy, 636 Church 
St., Evanston, Ill.) 

3-11. Aviation and Aerospace, intern. 
exposition, New York, N.Y. (F. S. Do- 
man, Aviation and Aerospace Exposition, 
Inc., 500 Fifth Ave., New York 10036) 

4-7. American Inst. of Chemical Engi- 
neers, 59th annual mtg., Detroit, Mich. 
(E. B. Chriswell, California Research 
Corp., Room 807, 200 Bush St., San 
Francisco, Calif.) 

4-8. American Inst. of Chemical Engi- 
neers, 59th annual mtg., Detroit, Mich. 
(R. E. Greenhaigh, Dow Corning Corp., 
Midland, Mich.) 

5-7. Antennas and Propagation, intern. 
symp., Palo Alto, Calif. (R. L. Deada- 
brand, Radio Physics Laboratory, Stan- 
ford Research Inst., Menlo Park, Calif.) 

7. American Institute of the City of 
New York, mtg., New York. (Mrs. G. E. 
Peterson, American Institute of the City 
of New York, 2 E. 63 St., New York 
10021) 

5-7. Theory and Application of Gas 
Chromatography in Industry and Medi- 
cine, Hahnemann Medical College, Phil- 
adelphia, Pa. (H. S. Kroman, Dept. of 
Medicine, Medical College and Hospital, 
230 N. Broad St., Philadelphia 19102) 

5-8. Magnesium in Biophysiopathology 
and Therapeutics, intern. congr., Buenos 
Aires, Argentina. (A. Vidal Freyre, Ay- 
acucho 1427, Buenos Aires) 

5-8. Polarized Targets and Ion Sources, 
intern. conf., Saclay, France. (A. Abragam, 
Direction de la Physique, Centre d'Etudes 
Nucleaires de Saclay, B.P. 2, Gif-sur- 
Yvette, Seine-et-Oise, France) 

5-9. Operating Metallurgy, 2nd conf. 
and exposition, Philadelphia, Pa. (C. L. 
Hopkins, American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, 345 
E. 47 St., New York 10017) 
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THERE'S NOTHING IN FISHER PESTICIDE SOLVENTS FOR 
PESTICIDE RESIDUES TO HIDE BEHIND Any of you Analytical 
Residue Chemists can rest assured that Fisher Pesticide Grade 
Solvents are so low in chlorine, phosphorus, sulfur, etc., that there 
is nothing in them to "bug" your pesticide residue analyses. Each 
lot of Fisher's Pesticide Solvents is tested by gas chromatography 
on two different columns. It passes only if there are no interfering 
GLC peaks greater than that given by 10 nanograms of heptachlor 
epoxide per liter of solvent. We take extra care to preserve this 
purity, too. During packaging, each bottle is purged with the pure 
solvent itself and nitrogen. And a special liner is used in the cap 
to prevent contamination from the cap material. There are now 
seven Fisher Pesticide Grade Solvents supplied in gallon bottles, 
all economically priced. Your Fisher branch can deliver 'em quick; 
or we'll send you our data sheet. Just write Fisher Scientific Com- 
pany, 139 Fisher Building, Pittsburgh, Pa. 15219. J-527 

F FISHER SCIENTIFIC CO. 
Instruments, Apparatus, Furniture and Chemicals for Laboratories 

Complete stocks in all these locations: Atlanta ? Boston * Chicago ? Cleveland * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. ? Washington * Edmonton * Montreal * Toronto ? Vancouver 
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It records continuously, and 
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able in only seconds after in- 
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6-7. Unconventional Inertial Sensors, 
symp., Washington, D.C. (J. W. Lindberg, 
AIR 53321G, Naval Air Systems Com- 
mand, Washington, D.C. 20360) 

7-9. International Scientific Radio 
Union, fall mtg., Palo Alto, Calif. (R. A. 
Helliwell, Radioscience Laboratory, Stan- 
ford Univ., Stanford, Calif. 94305) 

8-11. Rodents, Indian symp., Calcutta. 
(D. W. Parrack, Johns Hopkins Univ. 
Center for Medical Research and Training, 
All-India Inst. of Hygiene and Public 
Health, 110 Chittaranjan Ave., Calcutta 
12) 

9-10. Contractile Process, symp., New 
York Heart Assoc., New York. (The As- 
sociation, 10 Columbus Circle, New York 
10019) 

9-11. American Acad. of Psychoanal- 
ysis, mtg., New York, N.Y. (M. Carroll, 
The Academy, 125 E. 65 St., New York 
10021) 

12-14. Air Pollution, natl. conf., Wash- 
ington, D.C. (A. C. Stern, Div. of Air 
Pollution, U.S. Public Health Service, 
Washington, D.C. 20201) 

12-14. Renal Failure, 17th symp., Hah- 
nemann Medical College, Philadelphia, 
Pa. (A. N. Brest, Section of Vascular 
Diseases and Renology, Hahnemann Medi- 
cal College and Hospital, 230 N. Broad 
St., Philadelphia 19102) 

12-17. History of Oceanography, intern. 
congr., Monte Carlo. (R. Novella, Villa 
Girasole, 16, boulevard de Suisse, Monaco) 

12-19. Heads of National Standards 
Institutes, mtg., Bangkok, Thailand. (U.N., 
Economic Commission for Asia and the 
Far East, Sala Santitham, Rajadamnern 
Ave., Bangkok) 

14-16. Fundamentals of Gas-Surface 
Interactions, symp., San Diego, Calif. 
(H. Saltsburgh, General Dynamics/Gen- 
eral Atomic, P.O. Box 608, San Diego 
92112) 

14-16. Fluid Logic and Amplification, 
2nd intern. conf., Cranfield, England. (H. 
Stephens, British Hydromechanics Re- 
search Assoc., South Rd., Harlow, Essex, 
England) 

15-16. International Brain Research 
Organization, central council and execu- 
tive committee, mtg., Paris, France. 
(UNESCO, PI. de Fontenoy, Paris 7) 

16-18. American Psychoanalytic Assoc., 
fall mtg., New York, N. Y. (American 
Psychoanalytic Assoc., 1 E. 57 St., New 
York 10022) 

19-20. British Biophysical Soc., winter 
mtg., London, England. (W. Gratzer, Bio- 
physics Dept., King's College, 26 Drury 
Lane, London W.C.2) 

19-21. Acceleration Biology, Sunnyvale, 
Calif. (Univ. of California Extension, 
Berkeley 94720) 

26-31. American Assoc. for the Ad- 
vancement of Science, 133rd annual Wash- 
ington, D.C. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., Washington, D.C. 
20005) 

27-30. American Astronomical Soc., 
123rd mtg., University of California, Los 
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123rd mtg., University of California, Los 
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A complete line of standard, 
detachable tail, research de- 
wars for an unlimited variety 
of cryogenic research. When 
you purchase one dewar 
body, you can match it with 
any number of tail assemblies 
for versatility in your experi- 
mentation - with little addi- 
tional cost. 

A complete line of standard, 
detachable tail, research de- 
wars for an unlimited variety 
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tional cost. 

Custom research dewars are 
a specialty. You may not re- 
quire a dewar with a separate 
appendage to hold a super- 
conducting magnet, but if you 
need a custom dewar including 
continuous or batch operated 
Helium Three Cryostats, con* 
tact: 

I RESEARCH COMPANY, INC. 
22 Spencer Street 
Stoneham, Mass. 
(617) 438-3220 
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HYLAND 

PPLO TEST 
Isolation and identification of PPLO (pleuropneumonia-like organisms) 
are now simplified when you use this new PPLO TEST. The test's 
medium is formulated to stimulate the growth of mycoplasmas and 
to prevent development of pseudocolonies (composed of crystalline 
aggregates of calcium and magnesium soaps) that mimic myco- 
plasmas. This is made possible by the incorporation of Agamma 
Horse Serum, a reagent exclusive with Hyland. Hyland's PPLO growth 
medium also incorporates fresh yeast extract, another requirement 
for isolation of mycoplasmas. 
To meet additional cultivation requirements of certain PPLO strains, 
the Hyland growth medium contains a high concentration of diphos- 
phopyridine nucleotide (DPN). Bacterial and fungal inhibitors include 
penicillin-G potassium, thallium acetate and amphotericin-B. 
Hyland PRE-MEDTMPPLO TEST is supplied as a complete kit contain- 
ing ten 50 mm PPLO agar plates, five 10 ml tubes PPLO broth, one 
5 ml bottle Dienes' Special Stain. 

HYLAN D LAFBORATORI ES 
4501 Colorado Blvd., Los Angeles, Calif. 90039 

Components are also available separately as follows: PPLO agar in 50 
mm disposable plates (package of 10 plates); Agamma Horse Serum 
(100 ml and 500 ml); Dienes' Stain (10 ml and 50 ml). 

Send this coupon NOW to: 
HYLAND LABORATORIES i 
P. O. Box 39672, Los Angeles, Calif. 90039 I 

Please send: I 

Information on PPLO TEST I 

The new Hyland Tissue Culture Catalog 

Organization or Firm 

Street 

City State _ Zip 
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STERILE OR CONTAMINATED? 

TSI TAPE 
identifies the condition! 

Before Autoclaving / 
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STERILE STERILE 
indicating "STERILE." 
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new tape and autoclave. After Autoclaving 

TSI is the only tape which shows a color change after 15 minutes in the 
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NEW BOOKS 
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Electron Radiation Damage in Semi- 
conductors and Metals. James W. Cor- 
bett. Academic Press, New York, 1966. 
420 pp. Illus. $16.50. Solid State Physics 
Series, Suppl. 7. 

Elements of Thermodynamics. D. ter 
Haar and H. Wergeland. Addison-Wes- 
ley, Reading, Mass., 1966. 174 pp. Illus. 
$9.75. Addison-Wesley Series in Ad- 
vanced Physics. 

First Concepts of Topology: The Ge- 
ometry of Mappings of Segments, Curves, 
Circles, and Disks. W. G. Chinn and 
N. E. Steenrod. Random House, New 
York, 1966. 168 pp. Illus. Paper, $1.95. 

Fourier Transforms and the Theory 
of Distributions. J. Arsac. Translated 
from the French edition (Paris, 1961) 
by Allen Nussbaum and Gretchen C. 
Heim. Prentice-Hall, Eng;ewood Cliffs, 
N.J., 1966. 334 pp. Illus. $14. 

Gas Phase Reaction Rate Theory. Har- 
old S. Johnston. Ronald, New York, 
1966. 372 pp. Illus. $10. Modern Con- 
cepts in Chemistry. 

Gases and Plasmas. Paul D. Thompson. 
Lippincott, Philadelphia, 1966. 176 pp. 
Illus. $4.25. 

Gear Lubrication. Proceedings of a 
symposium organized by the Mechanical 
Tests of Lubricants Panel of the Institute 
of Petroleum (Brighton, England), Oc- 
tober 1964. Published for The Institute 
of Petroleum, London. Elsevier, New 
York, 1966. Unpaged. Illus. $20. There 
are 40 papers. 

Hill's Equation. Wilhelm Magnus and 
Stanley Winkler. Interscience (Wiley), 
New York, 1966. 135 pp. Illus. $8.50. 

Infra-red Instrumentation and Tech- 
niques. A. E. Martin. Elsevier, New 
York, 1966. 190 pp. Illus. $12. 

Intelligent Life in the Universe. I. S. 
Shklovskii and Carl Sagan. Based on a 
translation of the Russian edition by 
Paula Fern. Holden-Day, San Francisco, 
1966. 525 pp. Illus. $8.95. 

Introduction to Free Radical Chemis- 
try. William A. Pryor. Prentice-Hall, En- 
glewood Cliffs, N.J., 1966. 128 pp. Illus. 
Paper, $2.50; cloth, $5.50 Prentice-Hall 
Foundations of Modern Organic Chemis- 
try Series. 

Introduction to Real Analysis. Casper 
Goffman. Harper and Row, New York, 
1966. 174 pp. Illus. $7.50. Harper's Series 
in Modern Mathematics. 

Introduction to the Chemical Process 
Industries. Richard M. Stephenson. Rein- 
hold, New York, 1966. 480 pp. Illus. 
$14.75. 

A Laboratory Manual for Experimen- 
tal General Chemistry. C. R. McLellan 
and W. C. Tucker. Davis, Philadelphia, 
1966. 317 pp. Illus. Paper, $4.50. 

The Laser. William V. Smith and 
Peter P. Sorokin. McGraw-Hill, New 
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cians. Paul L. Evans. Wiley, New York, 
1966. 400 pp. Illus. $7. 

Modern Foundations of Systems En- 
gineering. William A. Porter. Macmillan, 
New York 1966. 509 pp. Illus. $14.95. 

Modern University Calculus: With Co- 
ordinate Geometry. Stoughton Bell, J. R. 
Blum, J. Vernon Lewis, and Judah Rosen- 
blatt. Holden-Day, San Francisco, 1966. 
1975 pp. Illus. $11.75. 

A New Look at Geometry. Irving 
Adler. Day, New York, 1966. 414 pp. 
Illus. $7.95. 

Organic Insertion Reactions of Group 
IV Elements. Edmund Yanovich Lukevits 
and Mikhail Grigor'evich Voronkov. 
Translated from the Russian edition 
(Riga, 1964) by Michael J. Newlands. 
Consultants Bureau, New York, 1966. 
425 pp. Illus. $25. 

Outline of Historical Geology. A. K. 
Wells and J. F. Kirkaldy. Murby, Lon- 
don; Barnes and Noble, New York, ed. 
5, 1966. 503 pp. Illus. $7.75. 

Perspectives in Geometry and Relativi- 
ty. Essays in honor of Vaiclav Hlavaty. 
Banesh Hoffmann, Ed. Indiana Univ. 
Press, Bloomington, 1966. 505 pp. Illus. 
$15. There are 47 papers. 

The Physics and Astronomy of Galaxies 
and Cosmology. Paul W. Hodge. Mc- 
Graw-Hill, New York, 1966. 189 pp. Illus. 
Paper, $2.95; cloth, $4.95. 

Plasma Physics in Theory and Applica- 
tion. Wulf B. Kunkel, Ed. McGraw-Hill, 
New York, 1966. 512 pp. Illus. $15.50. 
There are 13 papers. 

Plastics Extrusion Technology and The- 
ory. Gerhard Schenkel. Translated from 
the second German edition (Munich, 
1963) by L. A. H. Eastman. B. S. Glyde, 
Translation Ed. Iliffe, London; Elsevier, 
New York, 1966. 477 pp. Illus. $24. 

Principles and Methods of Sheet-Metal 
Fabricating. George Sachs. Revised and 
enlarged by Henry E. Voegeli. Reinhold, 
New York, ed. 2, 1966. 572 pp. Illus. $15. 

Project Surveying. General adjustment 
and optimization techniques with applica- 
tions to engineering surveying. P. Rich- 
ardus and J. S. Allman. North-Holland, 
Amsterdam; Interscience (Wiley), New 
York, 1966. 479 pp. Illus. $20. 

Relativity is Dead. Otto Luther. Key 
Research Corp., Yorba iLinda, Calif., 
1966. 159 pp. Illus. $7.50. 

Research Program Effectiveness. Pro- 
ceedings of the conference sponsored by 
the Office of Naval Research (Washing- 
ton, D.C.), July 1965. M. C. Yovits, 
D. M. Gilford, R. H. Wilcox, E. Stave- 
ley, and H. D. Lerner, Eds. Gordon 
and Breach, New York, 1966. 560 pp. 
Illus. $10. There are 24 papers. 

Reviews of Plasma Physics. vol. 2. M. A. 
Leontovich, Ed. Translated from the Rus- 
sian edition (Moscow, 1963) by Herbert 
Lashinsky. Consultants Bureau, New 
York, 1966. 305 pp. Illus. $12.50. Four 
papers. 

Seminaire Bourbaki. 12 vols. Benjamin, 
New York, 1966. Unpaged. Individual 
volumes, $12.25; set, $129. There are 
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and a centerable substage condenser. 
The illuminator utilizes the Kihler illu- 
mination system while the Abbe con- 
denser is fitted with hand screws for 
the accurate centering essential for 
full, even illumination. 

A variety of optional accessory items 
are available for the Olympus family 
of research microscopes. For photo- 
micrography, dark field, polarization 
and phase microscopy. 
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Studies of Nuclear Reactions. Proceed- 
ings of the P. N. Lebedev Physics Insti- 
tute, vol. 33. D. V. Skobel'tsyn. Trans- 
lated from the Russian edition (Moscow, 
1965) by S. Chomet. Consultants Bu- 
reau, New York, 1966. 230 pp. Illus. 
Paper. $22.50. 

The Structure of Glass. vol. 6, 
Properties, Structure, and Physical-Chemi- 
cal Effects. E. A. Porai-Koshits, Ed. 
Translated from the Russian edition 
(Moscow, 1965) by E. Boris Uvarov. 
Consultants Bureau, New York, 1966. 
242 pp. Illus. $25. There are 54 papers 
that were given at the Fourth All-Union 
Conference on the Glassy State (Lenin- 
grad), March 1964. 

Survey of Progress in Chemistry. vol. 3. 
Arthur F. Scott, Ed. Academic Press, 
New York, 1966. 304 pp. Illus. $7.95. 
Five papers. 

Textbook on Mechanized Information 
Retrieval. Allen Kent. Interscience 
(Wiley), New York, ed. 2, 1966. 391 pp. 
Illus. $10.95. 

UV Atlas of Organic Compounds. vol. 
1. Published in collaboration with the 
Photoelectric Spectrometry Group, Lon- 
don, and the Institut fir Spektrochemie 
und Angewandte Spektroskopie, Dort- 
mund. Plenum Press, New York, 1966. 
Unpaged. $6. 

Biological and Medical Sciences 

Actions of Chemicals on Dividing 
Cells. Bengt A. Kihlman. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 272 pp. 
Illus. $10. 

Advances in Optical and Electron 
Microscopy. vol. 1. R. Barer and V. E. 
Cossiett, Eds. Academic Press, New 
York, 1966. 293 pp. Illus. $11.50. Six 
papers. 

Advances in Reproductive Physiology. 
vol. 1. Anne McLaren. Logos Press, Lon- 
don; Academic Press, New York, 1966. 
295 pp. Illus. $12.50. Nine papers. 

Biochemistry. Israel S. Kleiner and 
James M. Orten. Mosby, St. Louis, ed. 
7, 1966. 927 pp. Illus. $11.50. 

Biology of Parasites: Emphasis on 
Veterinary Parasites. Proceedings of the 
Second International Conference of the 
World Association for the Advancement 
of Veterinary Parasitology (Philadelphia), 
September 1965. E. J. L. Soulsby, Ed. 
Academic Press, New York, 1966. 370 
pp. Illus. $13.50. There are 19 papers. 

The Biology of Populations. Robert H. 
MacArthur and Joseph H. Connell. Wiley, 
New York, 1966. 216 pp. Illus. $5.95. 

Brain and Conscious Experience. Study 
Week of the Pontificia Academia Scien- 
tiarum (Rome), September-October 1964. 
John C. Eccles, Ed. Springer-Verlag, New 
York, 1966. 613 pp. Illus. $16.80. There 
are 21 papers. 

The Chemistry of Fats and Other 
Lipids. vol. 9, pt. 1, Polyunsaturated 
Acids. Ralph T. Holman, Ed. Pergamon, 
New York, 1966. 161 pp. Illus. Paper, 
$7.75. Four papers. 

Studies of Nuclear Reactions. Proceed- 
ings of the P. N. Lebedev Physics Insti- 
tute, vol. 33. D. V. Skobel'tsyn. Trans- 
lated from the Russian edition (Moscow, 
1965) by S. Chomet. Consultants Bu- 
reau, New York, 1966. 230 pp. Illus. 
Paper. $22.50. 

The Structure of Glass. vol. 6, 
Properties, Structure, and Physical-Chemi- 
cal Effects. E. A. Porai-Koshits, Ed. 
Translated from the Russian edition 
(Moscow, 1965) by E. Boris Uvarov. 
Consultants Bureau, New York, 1966. 
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Conference on the Glassy State (Lenin- 
grad), March 1964. 
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Arthur F. Scott, Ed. Academic Press, 
New York, 1966. 304 pp. Illus. $7.95. 
Five papers. 

Textbook on Mechanized Information 
Retrieval. Allen Kent. Interscience 
(Wiley), New York, ed. 2, 1966. 391 pp. 
Illus. $10.95. 

UV Atlas of Organic Compounds. vol. 
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Photoelectric Spectrometry Group, Lon- 
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und Angewandte Spektroskopie, Dort- 
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Actions of Chemicals on Dividing 
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Englewood Cliffs, N.J., 1966. 272 pp. 
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papers. 
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Biology of Parasites: Emphasis on 
Veterinary Parasites. Proceedings of the 
Second International Conference of the 
World Association for the Advancement 
of Veterinary Parasitology (Philadelphia), 
September 1965. E. J. L. Soulsby, Ed. 
Academic Press, New York, 1966. 370 
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The Chromosomes of the Algae. Maud 
B. E. Godward. St. Martin's Press, New 
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nar on the Serum Electrolytes in Clinical 
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Medicine under the auspices of the As- 
sociation of Clinical Scientists (Wash- 
ington, D.C.). F. William Sunderman 
and F. William Sunderman, Jr., Eds. 
Thomas, Springfield, Ill., 1966. 460 pp. 
Illus. $24.50. 

Community Psychiatry. Proceedings of 
a Symposium on Community Psychiatry, 
sponsored by the University of Wisconsin 
Department of Psychiatry, the Wisconsin 
Psychiatric Institute, and the Wisconsin 
State Department of Public Welfare, Divi- 
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The Comparative Ethology and Evolu- 
tion of the Sand Wasps. Howard E. 
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New York, 1966. 278 pp. Illus. $13.50. 
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Comprehensive Biochemistry. vol. 14, 
Biological Oxidations. Marcel Florkin and' 
Elmer H. Stotz, Eds. Elsevier, New York, 
1966. 530 pp. Illus. $25. Ten papers. 

Differentiation and Growth of Hemoglo- 
bin- and Immunoglobulin-Synthesizing 
Cells. A symposium (Gatlinburg, Tenn.), 
April 1966. Sponsored by the Biology 
Division, Oak Ridge National Laboratory. 
Wistar Institute Press, Philadelphia, 1966. 
234 pp. Illus. Paper. There are 14 papers 
reprinted from Journal of Cellular Phys- 
iology, vol. 67, Suppl. 1, June 1966. 

Dynamics of Development: Euthenic 
Pediatrics. Dorothy V. Whipple. McGraw- 
Hill, New York, 1966. 664 pp. Illus. $15. 
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The Ecology of Malnutrition in Cen- 
tral and Southeastern Europe: Austria, 
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Illus. Paper, $3.75. 
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Microprojection and Photomicrography 
with the M15C microscope illuminator base 

The Vickers system for illustration and 
group display of microscope images 
gives you a versatile capability for high 
performance projection and projection 
drawing, combined with instant con- 
vertibility for photomicrography, either 
manual or fully automated, in all pop- 
ular film formats. Very high intensity 
-100 watts, at 12 volts, sufficient for 

projection of high power phase and 
polarizing images - is available from 
the new quartz iodine illuminator base, 
supplied with complete facilities for r 

: 
sensitive and convenient control of the 

'; the base -together with bulb centering 
gg!~rI~~Z 7motions, a condensing l ens focusable by i1ii ~iiPRQiECiONi itro of the fielad oiris ateperture. A joy-stick 

:iRi? 3 100?K icontrol mirror is mounted in the micro- 
: WSiE scope base, making beam alignment mar- 

velously precise and convenient. The 
M15C microscope includes a unique 'con- 

/i g, vertible" trinocular body which allows pro- 
2::://:::\::jection of the image either vertically or 

horizontally, - by interchange of standard 
binocular and monocular bodies on a 
100% reflectance trip-mirror unit. This de- 
sign gives you complete versatility in set-up 

-Xz x =- the sketches illustrate. (1) Horizontal 
projection in any direction (since the trip- 
mirror unit is rotatable). (2) Projection 

........... drawing (by addition of a mirror to throw 
NI- 1| the image to the table top). Images are 

__ _ surprisingly bright even in a well-lighted 
:?f~ e room. (3) Vertical projection to a rotatable 

projection head (a unique micro-crystalline 
wax screen is supplied which gives reso- 
lution superior to the ground glass and 

Fresnel systems). (4) Instant changeover to photomicrography of all types, by 
swinging in pillar-mounted cameras (send for our complete camera catalog 
describing the wide selection available). The Vickers M15C microscope has 
many other advantages for you. Please send for the complete catalog. 
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Human Spatial Orientation. I. P. How- 
ard and W. B. Templeton. Wiley, New 
York, 1966. 541 pp. Illus. $13.50. 

Hypotensive Peptides. Proceedings of 
the International Symposium on Hypoten- 
sive Peptides (Florence, Italy), October 
1965. Ervin G. Erd6s, Nathan Back, 
Federigo Sicuteri, and Anne F. Wilde. 
Eds. Springer-Verlag, New York, 1966. 
686 pp. Illus. $18.60. There are 59 papers. 

Insect Physiology. Sir Vincent B. Wig- 
glesworth. Methuen, London; Wiley, New 
York, ed. 6, 1966. 144 pp. Illus. $3.75. 
Methuen's Monographs on Biological Sub- 
jects. 

International Encyclopedia of Pharma- 
cology and Therapeutics. Section 12, 
Ganglionic Blocking and Stimulating 
Agents. vol. 1, Muscarinic and Nicotinic 
Stimulant Actions at Autonomic Ganglia. 
R. L. Volle. Pergamon, New York, 1966. 
118 pp. Illus. $5. 

Introduction to Physiological and Path- 
ological Chemistry. L. Earle Arnow and 
Marie D'Andrea Loftus. Mosby, St. Louis, 
ed. 7, 1966. 544 pp. Illus. $7.25. 

Die Kulturpflanze. Berichte und Mit- 
teilungen, Institut fuir Kulturpflanzenfor- 
schung, Deutschen Akademie der Wis- 
senschaften zu Berlin. vol. 13. S. Danert, 
P. Metzner, W. R. Miiller-Stoll, A. Rieth, 
H. Sagromsky, K. Schreiber, and 
H. Stubbe, Eds. Akademie Verlag, Berlin, 
1965. 799 pp. Illus. Paper, MDN. 150. 

Laboratory Handbook for Oil and Fat 
Analysts. L. V. Cocks and C. van Rede. 
Academic Press, New York, 1966. 443 
pp. Illus. $15. 

Laser Cancer Research. Leon Goldman. 
Springer-Verlag, New York, 1966. 72 pp. 
Illus. $4. Recent Results in Cancer Re- 
search, vol. 4. 

Life in the Soil. Richard M. Jackson 
and Frank Raw. St. Martin's Press, New 
York, 1966. 64 pp. Illus. Paper, $1.50. 
Studies in Biology, No. 2. 

The Life of Yeasts: Their Nature, Ac- 
tivity, Ecology, and Relation to Mankind. 
H. J. Phaff, M. W. Miller, and E. M. 
Mrak. Harvard Univ. Press, Cambridge, 
Mass., 1966. 200 pp. Illus. $5.50. 

Lucrarile Institutului de Cercetari Veteri- 
nare si Biopreparate "Pasteur." vol. 3, 
No. 1. Redactia Revistelor Agricole, Bu- 
curesti, Roumanie, 1966. 365 pp. Illus. 

Mechanisms of Animal Behavior. Peter 
Marler and William J. Hamilton III. 
Wiley, New York, 1966. 783 pp. Illus. 
$14.95. 

Modern Genetics. vol. 2. J. A. Serra. 
Academic Press, New York, 1966. 628 pp. 
Illus. $21.50. 

Molecular Psychobiology: A Chemical 
Approach to Learning and Other Be- 
havior. John Gaito, Thomas, Springfield, 
Ill., 1966. 279 pp. Illus. $9.50. 

A Monograph of Cantharelloid Fungi. 
E. J. H. Corner. Oxford Univ. Press, 
New York, 1966. 271 pp. Illus. Plates. 
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Whatman 
NEW 
MICROGRANULAR 
ION EXCHANGE 
CELLULOSES 
WET MICROGRANULAR 
CELLULOSES, supplied in 
a pre-swollen state, require no 
precycling .. full macromolecular 
capacity is immediately available 
... need only be equilibrated before 
use. Available in both DEAE 
and CM variants. 

DRY MICROGRANULAR 
CELLULOSES are supplied as free 
flowing, fine white powders, in 
both DEAE and CM variants. 

Learn more about the 
unprecedented nature of these 
new Whatman products, 
their applications and techniques. 

Send for your 
FREE DATA MANUAL AND CATALOG 2000 
for technical information and availability. Call or write 

SCIENTIFICA DIVISION 

reeve angel 
9 Bridewell Place, Clifton, N.J. 07014/(201) 773-5800 
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Broaden the capability of your microscope 
with the addition of time lapse and normal 
speed motion picture techniques. Sage offers 
a complete Cinephotomicrographic system for 
as little as $1495.00 - a system that will 
permanently record on film, studies of living 
or non-living materials which change with time. 
The Sage Series 500 can be fitted to any 
upright or inverted microscope [Models 501 
(upright) or 502 (inverted)] and will provide 
excellent motion pictures at high magnifica- 
tions. Units are engineered to isolate both 
internal and external vibrations. 

To this simple-to-operate system you can now 
add the convenience of precise temperature 
control of the specimen under study - at 
temperatures from ambient to 40? C. The 
optional Air Curtain Incubator blows a soft 
stream of ambient or heated air as demanded 
by a thermistor attached to the specimen. 
Gives you full access to microscope controls - 
eliminates bulky, hard-to-work-in enclosures. 
Price $395.00. Send for details. 

SAGE INSTRUMENTS, INC. 

2 Spring Street, White Plains, N. Y. 10601 
914 949-4121 
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and Drug Addiction Research Founda- 
tion of Ontario. Univ. of Toronto Press, 
Toronto, Canada, 1966. 267 pp. $7.50. 

Papers on Bacterial Genetics. Selected 
by Edward A. Adelberg. Little, Brown, 
Boston, ed. 2, 1966. 460 pp. Illus. Paper, 
$5. There are 29 papers. 

Plant Biology Today: Advances and 
Challenges. From symposia sponsored by 
the American Association for the Advance- 
ment of Science and the Botanical So- 
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pp. Illus. Paper, $3.95. Wadsworth Bot- 
any Series. 

Plant Physiology. Robert M. Devlin. 
Reinhold, New York, 1966. 576 pp. Illus. 
$11. Reinhold Books in the Biological 
Sciences. 

Polyunsaturated Fatty Acids as Nu- 
trients. Papers given at the fourth sym- 
posium of the Swedish Nutrition Founda- 
tion. Gunnar Blix, Ed. Almqvist and 
Wiksell, Stockholm, 1966. 86 pp. Illus. 
Seven papers. 

A Practical Course in Experimental 
Zoology. R. B. Clark. Wiley, New York, 
1966. 216 pp. Illus. Paper, $5. 

Progress in Nucleic Acid Research and 
Molecular Biology. vol. 5. J. N. David- 
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$16. There are 11 papers. 
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tions of the second meeting of the Inter- 
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Slow, Latent, and Temperate Virus 
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J. Gibbs, Jr., and Michael Alpers, Eds. 
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$6.75. 
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cyte. Sixth International Pigment Cell Con- 
ference (Sofia, Bulgaria), May 1965. 
Sponsored by the International Union 
Against Cancer. G. Della Porta and 0. 
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York, 1966. 390 pp. Illus. $17. There are 
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Illus. $12. Reprints of papers published in 
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All DigiBit Logic Elements are guar- 
anteed to operate for an unlimited 
period of time if used in accordance 
with the published specifications. 
If any DigiBit Logic Element, 100- 
200 - 300 - series, is unsatisfactory in 
operation because of deficiencies in 
workmanship or material, the unit, 
when returned to BRS Electronics, 
will be replaced or repaired without 
charge. In instances of misuse, or 
unauthorized modification or repair, 
normal service charges shall apply. 
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The standard BRS guarantee states 
in part: "All DigiBit logic elements are 
guaranteed to operate for an unlimited 
period of time if used in accordance 
with published specifications." Unequiv- 
ically stated. Not for 30 or 60 or 90 
days. Not for 1 year. Plain and simple, 
for an unlimited period of time. 

Translated into other terms this guar- 
antee means you can expect exceptional 
performance from BRS solid state digi- 
tal logic systems. 

It means too that your initial invest- 
ment for equipment is well protected. 
Long-life means less replacement cost, 
maintenance and repair problems; and 
for once, less down time due to faulty 
or worn out equipment. 

If guaranteed performance isn't quite 
enough to bring you into solid state 
electronics consider simplicity or versa- 
tility. BRS DigiBit systems can be re- 
scheduled in a matter of 15 or 20 
minutes-without soldering, without 
tools. 

For a thorough investigation of the 
DigiBit (digital logic) System, write for 
complete information. 
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-55?C to +1200 C 
.+.03?C control stability 
Tenney's new mechanically 
refrigerated, multi-range bath is 
ideal for instrument calibration, 
biochemical work, checking critical 
components and ASTM tests. 
Additionally, the fluid may be 
circulated to cooling condensers, 
refractometers, spectro- 
photometers and special systems. 
For complete information, write to: 

ENGINEERING, INC. BIi 

1090 SPRINGFIELD ROAD, UNION, N.J. 
Western Div.: 15700 S. Garfield Ave. 
Paramount, Calif. 90723 

New Tenney MR-1 
Multi-Range Precision 
Temperature Bath 
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Ace Teflon Clad Joints: 
removable - cementable sleeves 

Perfect fit on 9 and I joints. No grease, no 
jamming, even under vacuum of 1 x 10-4 
Torr. Will not freeze on 3 joints. Outer mem- 
ber polished to assure tighter seal-may 
also be used with ground inner member. 
Teflon sleeves are rugged, can be cemented. 
For sizes, prices, write Ace. 

Iii'- 

For Your Fabrication Select the Best 

TRUBORE 
Ace Precision Bore Glass Tubing 
* Standard inside diameter tolerances 

-+- 0.0004". 
* Special tolerances available as low as 

-+ 0.00005". 
* 90 standard sizes from 0.008" ID to 

2.007" ID. 
* Square tubing from 6 mm ID x 125 

mm to 25.4 mm ID x 300 mm. 
* Special sizes available. 
Ace pioneered the process to precise- 
ly control the bore of glass tubing 22 
years ago. It is used in Ace Trubore 
stirrers, McLeod gauges. Write for 
prices and a sampling of applications. 

NEW from PHARMACIA 

SEPHADEX? LH-20 
extends gel filtration 
to organic solvents 

4PI 

Pharmacia Fine Chemicals now 
introduces the first lipophilic 
derivative-Sephadex LH-20-to 
extend the use of Sephadex to or- 
ganic solvents. Since it swells in 
water, polar organic solvents 
and in mixtures of these solvents, 
Sephadex LH-20 makes it possi- 
ble to apply the conventional 
Sephadex gel filtration technique 
in fields such as lipid chemistry, 
polymer chemistry and other 
areas of organic chemistry and 
biochemistry where organic sol- 
vents must be used. 

Sephadex Solvent-Resistant Column 
Having internal diameter 2.5 cm 
and 45 cm length, the new 
Sephadex Column SR 25/45 has 
been especially developed for 
chromatography in organic sol- 
vents. It is equipped with two 
specifically designed Upward- 
Flow Adaptors for conducting 
either ascending or descending 
chromatography as one of its 
many features. 

RANGE OF APPLICATION 

S t Approx. solvent regain Approx. bed volume 
ml solvent/g dry gel ml/g dry gel 

Dimethylformamide 2.2 4 
Water 2.1 4 
Methanol 1.9 3.5-4.0 
Ethanol 1.8 3.0-3.5 
Chloroform* 1.8 3.0-3.5 
n-butanol 1.6 3 
Dioxane 1.4 2.5-3.0 

Tetrahydrofuran 1.4 2.5-3.0 
Acetone 0.8 1.5 

*Containing 1% ethanol. Particle size: 25-100 p, 

For additional technical information, including the 
booklets Sephadex LH-20 and The Sephadex Sol- 
vent-Resistant Column, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 

Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. and Canada should be 
directed to PHARMACIA FINE CHEMICALS, 
Uppsala, Sweden.) 

Visit us at Booth #86, Eastern Analytical Syimiposilum 

-I 

Now... 

a 

miniature 

Teflon 

Valve 

Here's a small (7Y6" x 1") valve 
constructed of Teflon and Kel-F in 
a sturdy metal housing. It is gas- 
tight and essentially inert, and is 
ideal for controlling gases or 
liquids in a miniature piping sys- 
tem. Available with two, three, or 
four ports, and a variety of stand- 
ard luer fittings. 

Write for Valve Brochure 

r "N C 
HAMILTON COMPANY 

P.O. Box 307-K, 
Whittier, Calif. 
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EXAMPLE OF SPECIFIC APPLICATION 

o co c o c 

ll 

~50 100!", 

50 100 
Elution volume ml 

Separation of glycerol esters in chloroform. Bed 
dimensions: 2.5x32 cm. Sample: 2 ml containing 
4 mg of each substance. Flow rate: 0.6 ml/min. 
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Textbook of Biochemistry. Edward 
Staunton West, Wilbert R. Todd, How- 
ard S. Mason, and John T. Van Bruggen. 
Macmillan, New York, ed. 4, 1966. 1611 
pp. Illus. $18.50. 

Ultrastructural Aspects of Disease. Don- 
ald West King, Ed. Harper and Row, 
New York, 1966. 295 pp. Illus. $12.50. 

Textbook of Biochemistry. Edward 
Staunton West, Wilbert R. Todd, How- 
ard S. Mason, and John T. Van Bruggen. 
Macmillan, New York, ed. 4, 1966. 1611 
pp. Illus. $18.50. 
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ald West King, Ed. Harper and Row, 
New York, 1966. 295 pp. Illus. $12.50. 

General 

Alphabetical Index of Roentgen Diag- 
noses and Procedures with Code Num- 
bers of The American College of Ra- 
diology. Gerhard S. Schwarz and Henry J. 
Powsner. Thomas, Springfield, Ill., 1966. 
214 pp. $8.50. A cross-index of roentgen 
diagnoses alphabetized for a variety of 
filing systems. 

An American Primer. 2 vols. Daniel J. 
Boorstin, Ed. Univ. of Chicago Press, 
Chicago, 1966. 1020 pp. $14.95 until 31 
December; thereafter $17.50. There are 
83 documents that range from "The May- 
flower Compact" in 1620 to Lyndon 
Johnson's "Address on Voting Rights" in 
1965. 

Ancient Greek Gadgets and Machines. 
Robert S. Brumbaugh. Crowell, New 
York, 1966. 166 pp. Illus. $4.95. 

Annual Review of Information Science 
and Technology. vol. 1. Carlos A. Cuadra, 
Ed. Interscience (Wiley), New York, 
1966. 401 pp. $12.50. 

Aviation: The Creative Ideas. Oliver 
Stewart. Praeger, New York, 1966. 244 
pp. Illus. $7.50. 

The Biblical Flood and the Ice Epoch. 
A study in scientific history. Donald W. 
Patten. Pacific Meridian, Seattle, 1966. 
352 pp. Illus. $7.50. 

Niels Bohr: The Man, His Science, 
and the World They Changed. Ruth 
Moore. Knopf, New York, 1966. 459 pp. 
Illus. $6.95. 

British Universities. Sir James Mount- 
ford. Oxford Univ. Press, New York, 
1966. 188 pp. Illus. Paper, $1.85. 

George Washington Carver: The Man 
Who Overcame. Lawrence Elliott. Prentice- 
Hall, Englewood Cliffs, N.J., 1966. 270 pp. 
$4.95. 

The Convergent Century: The Unifica- 
tion of Science in the Nineteenth Century. 
Harold I. Sharlin. Abelard-Schuman, New 
York, 1966. 239 pp. $6.50. 

Co-Traditions of Geography for an 
Introductory Course: A Syllabus. Herbert 
G. Kariel. Brown, Dubuque, Iowa, 1966. 
48 pp. Illus. Paper, $2. 

Curriculum Improvement and Innova- 
tion: A Partnership of Students, School 
Teachers, and Research Scholars. W. T. 
Martin and Dan C. Pinck, Eds. Bentley, 
Cambridge, Mass., 1966. 312 pp. Illus. 
$8.95. 

The Development of Technical Edu- 
cation in France, 1500-1850. Frederick B. 
Artz. Society for the History of Tech- 
nology and M.I.T. Press, Cambridge, 
Mass., 1966. 286 pp. $7.95. 

Dimensions of Manpower Policy: Pro- 
grams and Research. A volume com- 
memorating the 20th anniversary of the 
W. E. Upjohn Institute for Employment 
Research. Sar A. Levitan and Irving H. 
Siegel, Eds. Johns Hopkins Press, Balti- 
more, 1966. 311 pp. Illus. $6.95. There 
are 17 papers. . . 
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FI EE efC OC INC. Dept. 2916 

Industrial Products Division * Deerfield, Michigan 

AAAS Symposium Volume 

.SX.nOJwisu. Flow Dichroism-Circular Dichroism 
QV-50 SPECTROPHOTOMETER 

Expressly designed, patented accessories for the Shimadzu 
QV-50, null type spectrophotometer. The QV-50 employs 
a Littrow type monochromator that can be evacuated, 
giving 60 times the sensitivity possible with non-vacuum 
conditions . . . providing a range of 183-1200 m,l. 

Vacuum Flow Dichroism Set: Has transparent coaxial 
cylinder cell with a light path perpendicular to the rotating 
axis, producing flow gradient of a sample solution. Ob- 
tain measurement of flow dichroism of macromolecules; 
cover a range of 190-1200 ml/. 

Vacuum Circular Dichroism Set: Designed to be placed be- 
tween the monochromator and the detector housing of the 
spectrophotometer. Obtain measurement of circular dichro- 
ism in various organic and inorganic substances, as well as 
conformation of molecules; cover a range of 190-1200 m,t 
in ultraviolet and visible regions. 

Other Accessories are- 
* Direct Meter Readout 
* Digital Readout 
* Recorder 
* Reflectance 

* Optical Rotary Dispersion 
* Spectrofluorimetry 
* Flame Photometry 
* Nephelometry 

SHIMADZU SEISAKUSHO LTD. Distributors: 

Kyoto, Japan ACE SCIENTIFIC SUPPLY CO., INC. 
U*M ~--IH Sole Agents in U.S.A?. ~1420 E. Linden Ave., Linden, New Jersey 07036 

Sole Agents in U.S.A. 

ATAKA NEW YORK, INC. PREISER SCIENTIFIC, INC. 
633 Third Avenue, New York, N.Y. 900 MacCorkle Ave., S.W., Charleston W.Va. 25322 
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MAN, CULTURE, AND ANIMALS: 
THE ROLE OF ANIMALS IN 

HUMAN ECOLOGICAL ADJUSTMENTS 
Editors: Anthony Leeds and Andrew P. Vayda 

304 pp., illus., bibliog., indexes, August 1965. Price: 
$8.00. AAAS members' cash orders: $7.00. 

The volume is based on a symposium held at the 
AAAS meeting in Denver, December 1961. It pre- 
sents case studies of the relationships among human 
populations, the animals they use for food or food- 
getting, the plants significant for maintaining both 
animals and men, and the socio-cultural usages by 
which plants, animals, and men are linked in eco- 
systems. 

Anthropologists and geographers discuss animal 
characteristics, populations dynamics, diets, and other 
ecosystem variables, including culture. The case ma- 
terial is used for a unique effort to rethink the logic 
of functional analysis in anthropology in terms of 
general systems approaches. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Mass. Ave., NW, Washington, D.C. 20005 

I 
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The Dymaxion World of Bucklminster 
Fuller. Robert W. Marks. Feffer and 
Simons, London; Southern Illinois Univ. 
Press, Carbondale, 1966. 232 pp. Illus. $10. 

Engineers of the Renaissance. Bertrand 
Gille. M.I.T. Press, Cambridge, Mass., 
1966. 256 pp. Illus. $12. 

Equality of Educational Opportunity. 
Pts. 1 and 2. James S. Coleman, et al. Natl. 
Center for Educational Statistics, U.S. 
Office of Education, Washington, D.C., 
1966 (order from Superintendent of Docu- 
ments, Washington, D.C.). Pt. 1, 743 pp. 
Illus. $4.25; pt. 2, Supplemental Appendix 
to the Survey, 556 pp. Paper, $3. 

Escalation and the Nuclear Option. 
Bernard Brodie. Princeton Univ. Press, 
Princeton, N.J., 1966. 159 pp. $4.50. 

Formula Index to NMR Literature 
Data. vol. 2, 1961-1962 References. M. 
Gertrude Howell, Andrew S. Kende, and 
John S. Webb, Eds. Plenum Press, New 
York, 1966. 528 pp. Illus. $22.50. 

Fresh Water from Saline Waters. The 
political, social, engineering and economic 
aspects of desalination. Philip Sporn. Per- 
gamon, New York, 1966. 47 pp. Illus. 
Paper, $2.45. Commonwealth and Inter- 
national Library. 

Fundamentals of Ballistics. U.S. Army 
Ordnance Center and School, Aberdeen 
Proving Ground, Md., 1966. 262 pp. Illus. 
Paper, $2.64. 

The Gene: A Critical History. Elof Axel 
Carlson. Saunders, Philadelphia, 1966. 
313 pp. Illus. $9. 

Geology of the State of Hawaii. Harold 
T. Stearns. Pacific Books, Palo Alto, Calif., 
1966. 288 pp. Illus. $8.50. 

Grouping in Education. A report spon- 
sored by the Unesco Institute for Educa- 
tion, Hamburg. Alfred Yates, Ed. Alm- 
qvist and Wiksell, Stockholm; Wiley, New 
York, 1966. 314 pp. Illus. $12.75. 

Growing up in River City. Robert J. 
Havighurst, Paul Hoover Bowman, Gordon 
P. Liddle, Charles V. Matthews, and 
James V. Pierce. Wiley, New York, 1966. 
203 pp. Paper, $1.45. 

Otto Hahn: A Scientific Autobiography. 
Translated from the German edition 
(Braunschweig, 1962) by Willy Ley. 
Scribner, New York, 1966. 320 pp. Illus. 
$7.95. 

Health Is a Community Affair. Report 
of the National Commission on Com- 
munity Health Services. Harvard Univ. 
Press, Cambridge, Mass., 1966. 270 pp. 
Illus. $5. 

Herculaneum: Italy's Buried Treasure. 
Joseph Jay Deiss. Crowell, New York, 
1966. 192 pp. Illus. $6.95. 

Ideas in Conflict. Theodore J. Gordon. 
St. Martin's Press, New York, 1966. 284 
pp. $6.50. 

Illustrations to the Flora of Delhi. 
J. K. Maheshwari. Council of Scientific 
and Industrial Research, New Delhi, 
1966. 302 pp. Illus. 

Indian Fossil Pteridophytes. K. R. Su- 
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The Dymaxion World of Bucklminster 
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Press, Carbondale, 1966. 232 pp. Illus. $10. 
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Gille. M.I.T. Press, Cambridge, Mass., 
1966. 256 pp. Illus. $12. 

Equality of Educational Opportunity. 
Pts. 1 and 2. James S. Coleman, et al. Natl. 
Center for Educational Statistics, U.S. 
Office of Education, Washington, D.C., 
1966 (order from Superintendent of Docu- 
ments, Washington, D.C.). Pt. 1, 743 pp. 
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Escalation and the Nuclear Option. 
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Princeton, N.J., 1966. 159 pp. $4.50. 

Formula Index to NMR Literature 
Data. vol. 2, 1961-1962 References. M. 
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Fresh Water from Saline Waters. The 
political, social, engineering and economic 
aspects of desalination. Philip Sporn. Per- 
gamon, New York, 1966. 47 pp. Illus. 
Paper, $2.45. Commonwealth and Inter- 
national Library. 

Fundamentals of Ballistics. U.S. Army 
Ordnance Center and School, Aberdeen 
Proving Ground, Md., 1966. 262 pp. Illus. 
Paper, $2.64. 

The Gene: A Critical History. Elof Axel 
Carlson. Saunders, Philadelphia, 1966. 
313 pp. Illus. $9. 

Geology of the State of Hawaii. Harold 
T. Stearns. Pacific Books, Palo Alto, Calif., 
1966. 288 pp. Illus. $8.50. 

Grouping in Education. A report spon- 
sored by the Unesco Institute for Educa- 
tion, Hamburg. Alfred Yates, Ed. Alm- 
qvist and Wiksell, Stockholm; Wiley, New 
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Karnee: A Paiute Narrative. Lalla 
Scott. Univ. of Nevada Press, Reno, 1966. 
167 pp. $5.25. 

Lasers and Their Applications. Kurt R. 
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Illus. $6. 
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Take the short path 
to 30 mg sample purification 

You don't have to agonize over the preparation of small 
analytical samples with our new Bantam-ware? 
Micromolecular Still. 

Study the design. 
Oil bath cup for uniform heat transfer. Short vapor travel 
path (less than 12mm from sample level to cold finger 
surface). Minimum wetted surfaces. Free fall from cold 
finger to receiver. 

Just pull a vacuum, heat with a nichrome element, and 
get exceptionally high recovery from samples in the 
30-50 mg range. 
This new short-path still is just one more big example of 
thinking small at Kontes. 

Like all of our Bantam-ware items, it features close tolerance 
grinding, straight-walled joints, uniform ring seals, 
generously radiused butt seals, and extra glass in all areas 
of potential stress. 

Our new micromolecular still and the entire Bantam-ware 
line are an important part of our 300-page General 
Catalog TG-20. 

Contact your Kontes representative or write for your 
free copy. 

?Registered trademark of Kontes Glass Company 

KONTES 
Vineland, New Jersey 

Regional Distributors: KONTES OF ILL., Franklin Park, III. * KONTES OF CALIF., Berkeley, Calif. 

700 

We are pleased to announce the first products of our new 
$1,000,000 Enzyme Plant: 

HEXOKINASE 
Crystallile, Froml Yeast Fiactionl I and Fraction II* 

Activities: Almost 200% Higher than previously 
available from our former supplier. 

PHOSPHOGLUCOMUTASE 
Crystalline, Fromii Rabbit Muscle. A mnonitum Sillfate Sus- 
pension. Activity of our first production batch-I130 units/mg 

GLUCOSE-6-PHOSPHATE DEHYDROGENASE 
From- Yeast 

Activity of present stock is approx. 130 units/mg, 
but we hope to improve it with experience. 

In keeping with the Sigma policy, we are sharply reducing the price 
of Crystalline Hexokinase now that it is made By Sigma-no longer 
"pfs." 
We can also offer separated Fractions I and II of Kaji, et al.,* as well 
as greatly increased purity-over 300 units/mg vs. only about 100 to 
130 units previously available. Activities to 700 units should be devel- 
oped in the future. 

Now IN STOCK for prompt shipment: 
HEXOKINASE, Crystalline 

Type C-130 Type C-300 Approx. 300 units/mg 
Approx. 100-130 units/mg 
(This is the old grade) 

(Formerly) 200 units $ 3.00 
200 units ( 2 mg) $ 2.00 1.000 units 8.00 

1,000 units (10 mg) 6.75 2.500 ulits 16.00 
2,500 units (25 mg) 13.50 

Note that these prices 
are now 50% lower! 

Type C-301 Approx. 300 units/mg 200 cuits $ 3.50 This is essentially Fraction I of Kaji: 200 units $ 3.50 
OR? J 1,000 units 12.00 

Type C-302 Approx. 300 units/mg 2,500 units 26.00 
This is essentially Fraction IT of Kaji: 10,000 units 100.00 

Activity of these Fractions: I "unit" will phos- 
phorylate 1 /iMole of Glucose per minute at 25? C. 

Crude Grades: All crude powdered grades are in stock again, and if 
all goes well, we will be able to ship all normal re- 
qulirements promptly. 

::nji, cit al., Ann. of N.Y. Acad. Sci., 94, 798, (19(1). 

PHOSPHOGLUCOMUTASE 
2 mg- $ 7.00 10 mg - $28.00 
S mlg -- 16.00( 25 mg - 59.5() 

For TLC Plates- 
We now offer- 

SIGMACELL''' 
Microcrystalline Cellulose 

Recent reports indicate that excellent separation of numerous 
closely related compounds can be quickly obtained using this 
interesting new microcrystalline cellulose. Thin Layer Chromatog- 
raphy Plates are easily prepared simply by blending in water, 
coating, and drying. No special desiccation or activation is 
needed. Coating adheres tenaciously without binders. 

Grade I F 50 gm $ 2.00 
Av. Particle Size - 38 microns 100 gm 3.25 

G 500 gm 8.75 
~Grade lI~ l l1' Kilo 15.00 

Av. Particle Size - 19 microns L Postage Paid Anywhere 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

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

TWX (Teletype) Day or Night: COLLECT-314-556-0594 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

The Research Laboratories of 

E-1 IEL I -- I C HHEM ICAL COMPANY 
3500 DEKALB ST. * ST. LOUIS 18, MO. * U.S.A. 

k-mvmxo 
tol I 56: .ILegm[ilI 

Distributed in the Unuited Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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Legal Considerations on Ionizing Ra- 
diation: Radionuclides and Radiation 
Emitting Devices. Gerald L. Hutton. 
Thomas, Springfield, Ill., 1966. 101 pp. 

The Life of the Forest. Jack Mc- 
Cormick. McGraw-Hill, New York, 1966. 
232 pp. Illus. $4.95. Our Living World of 
Nature Series. 

The Life of the Seashore. William H. 
Amos. McGraw-Hill, New York, 1966. 
231 pp. Illus. $4.95. Our Living World of 
Nature Series. 

A Lost Civilization: The Mongols Re- 
discovered. Walther Heissig. Basic Books, 
New York, 1966. 271 pp. Illus. $6.95. 

The Midwife and the Witch. Thomas 
Rogers Forbes. Yale Univ. Press, New 
Haven, Conn., 1966. 210 pp. Illus. $6.50. 

The Nature of Matter: Physical Theory 
from Thales to Fermi. Ginestra Amaldi. 
Translated from the Italian edition (1961) 
by Peter Astbury. Univ. of Chicago Press, 
Chicago, 1966. 332 pp. Illus. $5.95. 

New Math for Adults Only. Lola May 
and Ruth Moss. Harcourt, Brace and 
World, New York, 1966. 96 pp. Illus. 
$2.95. 

Nuclear War and Nuclear Peace. 
Y. Harkabi. Translated from the Hebrew 
edition (1964) by Yigal Shenkman. Alan 
Dowty and Derek Orlans, Translation Eds. 
Israel Program for Scientific Translations, 
Jerusalem; Davey, New York, 1966. 315 
pp. $7.50. 

On Human Communication: A Review, 
a Survey, and a Criticism. Colin Cherry. 
M.I.T. Press, Cambridge, Mass., ed. 2, 
1966. 351 pp. Illus. $10. 

On the Uses of Military Power in the 
Nuclear Age. Klaus Knorr. Princeton 
Univ. Press, Princeton, N.J., 1966. 195 pp. 
$5. 

The Origin and Evolution of Matter. 
Lenna Williamson Brown. Exposition 
Press, New York, 1966. 162 pp. Illus. $5. 

The Pictorial Encyclopedia of Plants 
and Flowers. F. A. Novak. Hamlyn, Lon- 
don; Crown, New York, 1966. 589 pp. 
Illus. $10. 

The Politics of Conservation. Frank E. 
Smith. Pantheon Books (Random House), 
New York, 1966. 350 pp. $5.95. 

Programmed Organization and Manage- 
ment Principles. Henry H. Albers and 
Lowell Schoer. Wiley, New York, 1966. 
127 pp. Illus. Paper, $2.95. 

The Random House Dictionary of the 
English Language. Jess Stein, Ed. Ran- 
dom House, New York, 1966. 2091 pp. 
Illus. $25. 

Readings in Production and Operations 
Management. Selected and edited by El- 
wood S. Buffa. Wiley, New York, 1966. 
620 pp. Illus. Paper, $4.95; cloth, $8.95. 
There are 34 papers published in various 
journals between 1955 and 1965. 

Register of Research in the Human 
Sciences, 1962-1965. C. C. Hall. Her 
Majesty's Stationery Office, London, 1965. 
359 pp. Paper, $7.50. Contains research 
projects in progress in Great Britain 
and Northern Ireland. 

Return from Space. An explanation of 
re-entry problems and factors of re-entry 
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re-entry problems and factors of re-entry 
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1746-1813. Carl Binger. Norton, New 
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WATCHI 
FOR E 
HITACHI 
505 ANALOG COMPUTER 
that outperforms competition,costs 
20% less and is now touring the 
United States. If you're one of the 
55,000 key scientists and engi- 
neers who buy capital equipment 
and live in or near one of the coun- 
try's 20 major technology centers, 
you'll soon have a first-hand 
chance to see and operate the 
Hitachi 505 Analog Computer and 
compare its technical and price 
advantages. 
The brief specifications only hint 
at the 505's superiority. Use the 
coupon for complete technical lit- 
erature and more information on 
when the 505 will visit your area. 

Computing Voltage Level ? 100 v. 
a Expandable to 120 Amplifiers ? 
Solid state, FET stabilized ampli- 
fier chopper u All-silicon DVM, 5 
digits + sign, readout storage, 
DC, ratio and autorange * Scope 
with electronic grid, 0.1% accu- 
racy * All-aluminum shielded 
patchboard " Exclusive two- 
variable function generator * In- 
tegral Digital Logic n $16,543 for 
32-amplifier model (20% less 
than 32-amplifier competitive 
computer). 
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SPEED UP YOUR RESEARCH 
Just drop L/1 Automatic REPIPETS' and Automatic 

Dilutors into your reagent bottles. They'll dispense, trans- 
fer, mix, aspirate and dilute with a guaranteed accuracy of 
1% and 0.1% reproducibility. Because these two automatic 
L/I instruments complete any operation in only a few sec- 
onds, you cut your analysis time 50-95%, speeding up your 
research considerably. 

L/l's versatile instruments handle any liquid-acids, alka- 
lies, solvents and volatiles included--with viscosities as high 
as 45 centipoises. Because there's no drainage error, you'll 
get 1 % accuracy and 0.1 % reproducibility even with viscous 
liquids. 

L/I instruments give you complete freedom from con- 
tamination, require no change in your methods, and never 
need cleaning. Integral air filters keep reagents pure. Vol- 
umes? From microliters to deciliters. 

Dilutors $89.50, including complete set of tips for highest 
precision in all ranges. REPIPETS $47.50. Immediate de- 
livery in 1, 10, 20, and 50 ml sizes. Please write for details. 
']radclmark (Repetitive PIPETS) 

* LABINDUSTRIES 
1802-M Second Street, Berkeley, California 94710 TH 3-0220, Cable LABIND 
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Road Guide to Points of Geologic In- 
terest in the Hawaiian Islands. Harold T. 
Stearns. Pacific Books, Palo Alto, Calif., 
1966. 66 pp. Illus. Paper, $1.50. 

Rock, Time, and Landforms. Jerome 
Wyckoff. Harper and Row, New York, 
1966. 384 pp. Illus. $8.95. 

Science and Language: Selected Es- 
says. Alfred M. Bork, Ed. Heath, Boston, 
1966. 123 pp. Illus. Paper, $1.25. Nine 
essays. 

Science in the Twentieth Century. 
Rene Taton, Ed. Translated from the 
French by A. J. Pomerans. Basic Books, 
New York, 1966. 662 pp. Illus. $17.50. 
There are 44 papers. History of Science 
Series, vol. 4. 

The Science of Gemis. P. J. Fisher. 
Scribner. New York, 1966. 189 pp. Illus. 
$7.95. 

Science on the Shores and Banks. 
Elizabeth K. Cooper. Harcourt, Brace, 
and World, New York, 1966. 187 pp. 
Illus. $3.25. Juvenile book. 

Secrets of Electronic Espionage. John 
M. Carroll. Dutton, New York, 1966. 
224 pp. Illus. $3.95. 

A Short History of Genetics. The de- 
velopment of some of the main lines of 
thought: 1864-1939. L. C. Dunn. Mc- 
Graw-Hill, New York, 1966. 285 pp. 
Illus. Paper, $3.95. 

Sleep Therapy. A bibliogrlaphy and 
commentary. Robert L. Williams and 
Wilse B. Webb. Thomas, Springfield, Ill., 
1966. 120 pp. $5.50. 

Social Class and the Urban School: 
The Impact of Pupil Background on 
Teachers and Principals. Robert E. Her- 
riott and Nancy Hoyt St. John. Wiley, 
New York, 1966. 307 pp. Illus. $7.95. 

Sources of the American Mind. A 
collection of docluments and texts in 
American intellectual history. vols. 1 and 
2. Loren Baritz, Ed. Wiley, New York, 
1966. vol. 1, 421 pp.; vol. 2, 395 pp. 
Paper, $4.50 each; cloth, $7.95. There are 
77 selections dating from 1630 to 1961. 

Spacetime Physics. Edwin F. Taylor and 
John Archibald Wheeler. Freeman, San 
Francisco, Calif., 1966. 214 pp. Illus. 
$4.75. 

Stars, Men and Atoms. Heinz Haber. 
Washington Square Press, New York, ed. 
2, 1966. 159 pp. Illus. Paper, 75('. 

The State and the Mentally Ill. A his- 
tory of Worcester State Hospital in Massa- 
chusetts, 1830-1920. Gerald N. Grob. 
Univ. of North Carolina Press, Chapel 
Hill, 1966. 415 pp. $7.50. 

Strong Solids. A. Kelly. Oxford Univ. 
Press, New York, 1966. 228 pp. Illus. 
$6.75. Monographs on the Physics and 
Chemistry of Materials Series. 

Studies on Chemical Structure and Re- 
activity. J. H. Ridd, Ed. Wiley, New 
York, 1966. 300 pp. Illus. $8.25. The 
volume is presented to Sir Christopher 
Ingold; includes 14 papers. 

Studying the Child in the School. Ira J. 
Gordon. Wiley, New York, 1966. 157 pp. 
Illus. Paper, $2.95; cloth, $4.95. 
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2, 1966. 159 pp. Illus. Paper, 75('. 

The State and the Mentally Ill. A his- 
tory of Worcester State Hospital in Massa- 
chusetts, 1830-1920. Gerald N. Grob. 
Univ. of North Carolina Press, Chapel 
Hill, 1966. 415 pp. $7.50. 

Strong Solids. A. Kelly. Oxford Univ. 
Press, New York, 1966. 228 pp. Illus. 
$6.75. Monographs on the Physics and 
Chemistry of Materials Series. 

Studies on Chemical Structure and Re- 
activity. J. H. Ridd, Ed. Wiley, New 
York, 1966. 300 pp. Illus. $8.25. The 
volume is presented to Sir Christopher 
Ingold; includes 14 papers. 

Studying the Child in the School. Ira J. 
Gordon. Wiley, New York, 1966. 157 pp. 
Illus. Paper, $2.95; cloth, $4.95. 

Dr. Thomas Sydenhal (1624-1689): 
His Life and Original Writings. Kenneth 
Dewhurst. Univ. of California Press, Berke- 
ley, 1966. 201 pp. Illus. $6. 

System Analysis by Digital Computer. 
Franklin F. Kuo and James F. Kaiser, 
Eds. Wiley, New York. 1966. 454 pp. 
Illus. $8.95. There are 12 papers. 

SCIENCE, VOL. 154 

Dewhurst. Univ. of California Press, Berke- 
ley, 1966. 201 pp. Illus. $6. 

System Analysis by Digital Computer. 
Franklin F. Kuo and James F. Kaiser, 
Eds. Wiley, New York. 1966. 454 pp. 
Illus. $8.95. There are 12 papers. 

SCIENCE, VOL. 154 



RollerTherm 

TISSUE CULTURE 

INCUBATOR 

rotates 4 tissue culture rollerdrums 

in a controlled temperature environment 

The RollerTherm is a general purpose incubator 
designed for growing tissue cultures by the roller- 
tube method. A continuous-duty drive rotates test 
tubes, centrifuge bottles, eggs or other objects 
at a constant speed of 1/5 rpm or at variable 
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on the model. Temperature is maintained within 
? 0.5? by an electronic controller and a mechan- 
ical air circulation system. When the drums are 
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shelves as a standard incubator. 
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* Designed for the purpose of studying the effect of drugs 
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* For use with mechanical or electronic recording systems. 

* Allows quick, easy attachment of tissue. 

* Tissue can be washed without exposure to air or chamber 
can be drained. 

* Diffusion between chamber and reservoir prevented by check 
valve. 

* Allows accurate recording of tissue contraction. 

* Water temperature precisely controlled. 
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Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 
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A New MILES Tool 
for Research In 
MOLECULAR BIOLOGY 

Similar ADP, dATP, GTP, dGTP, UTP, and TTP analogs 
are available for immediate delivery. 
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Orion Research Incorporated m 
11 Blackstone Street, Dept. D > I 
Cambridge, Massachusetts 02139 1 
Phone: (617) UN 4-5400 I 
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NAME NAME 

STREET STREET 

The Systematics and Distribution of Per- 
mian Miospores. George F. Hart. Wit- 
watersrand Univ. Press, Johannesburg, 
South Africa, 1965. 260 pp. Illus. $12.05. 

The Teaching Hospital: Evolution and 
Contemporary Issues. John H. Knowles, 
Ed. Harvard Univ. Press, Cambridge, 
Mass., 1966. 160 pp. Illus. $4.50. Four 
papers. 

Technique of Inorganic Chemistry. vol. 
6. Hans B. Jonassen and Arnold Weiss- 
berger, Eds. Interscience (Wiley), New 
York, 1966. 281 pp. Illus. $10.75. Two 
papers. 

The Terrestrial Malmmals of Western 
Europe. G. B. Corbet. Dufour, Phil- 
adelphia, 1966. 276 pp. Illus. $8.95. 

The Theory of Nuclear Magnetic Reso- 
nance. Igor Vladimirovich Aleksandrov. 
Translated from the Russian edition (Mos- 
cow, 1964) by Scripta Technica. 
Charles P. Poole, Jr., Translation Ed. 
Academic Press, New York, 1966. 207 pp. 
Illus. $8.75. 

Theory of the Earth's Interior. Hitoshi 
Takeuchi. Blaisdell (Ginn), Waltham, 
Mass., 1966. 141 pp. Illus. $6.50. 

Tides. D. H. Macmillan. Elsevier, New 
York, 1966. 240 pp. Illus. $9.50. 

Topics in Phosphorus Chemistry. vol. 3. 
D. E. C. Corbridge, Myrna S. Pearson, 
and Cheves Walling. Interscience (Wiley), 
New York, 1966. 447 pp. Illus. $18.50. 

Topological Groups. L. S. Pontryagin. 
Translated from the Russian by Arlen 
Brown. Gordon and Breach, New York, 
ed. 2, 1966. 559 pp. Illus. $17.50. 

Transformation Geometry. Max Jeger. 
Translated from the third German edition 
(Stuttgart, 1964) by A. W. Deicke and 
A. G. Howson. Wiley, New York, 1966. 
143 pp. Illus. Paper, $3.50. 

Transition Metal Chemistry: A Series 
of Advances. vol. 2. Richard L. Carlin, 
Ed. Dekker, New York, 1966. 360 pp. 
Illus. $14.75. Three papers. 

Treasures of the World. Robert Char- 
roux. Translated from the French by 
Gloria Cantu. Eriksson, New York, 1966. 
256 pp. Illus. $5. 

Understanding Physics. vol. 1, Motion, 
Sound, and Heat (256 pp.); vol. 2, Light, 
Magnetism, and Electricity (259 pp.); The 
Electron, Proton, and Neutron (277 pp.). 
Isaac Asimov. Walker, New York, 1966. 
Illus. $6.50 each. 

The University in the Modern World: 
And Other Papers on Higher Education. 
Lord Robbins. Macmillan, London; St. 
Martin's Press, New York, 1966. 171 pp. 
$6. 

The U.S. Air Force in Space. Eldon W. 
Downs, Ed. Praeger, New York, 1966. 
158 pp. Illus. $5.95. There are 15 papers. 

Venereal Diseases. R. S. Morton. Pen- 
guin Books, Baltimore, Md., 1966. 185 pp. 
Illus. Paper, 95(. 

Weather or Not. Florence W. van 
Straten. Dodd, Mead, New York, 1966. 
253 pp. Illus. $5. 
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Wild Flowers of the United States. 
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pp. Illus. $39.50. 
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How many 
programmable 
calculators 
can solve 
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expression? 
A=/ 31NV(A)-CG INV(A)+C21NV(A)+C3* 

ONLY ONE 

How many 
programmable 
calculators 
can solve 
this 
expression? 
A=/ 31NV(A)-CG INV(A)+C21NV(A)+C3* 

ONLY ONE 

LOCI-2 LOCI-2 
This is one of many expressions, com- 
monly used in engineering and science, 
which only WANG'S LOCI-2, of the avail- 
able programmable electronic calculators, 
has the capability of solving. And it can 
provide the value of A in less than 5 
seconds. 

The extraordinary computational pow- 
er of the LOCI-2 is a natural result of its 
unique logarithmic approach to data 
manipulation. In fact, it actually ap- 
proaches the performance of full-size 
computer systems in many of its capa- 
bilities, such as the on-line control of 
process and production systems. 

If you are considering the purchase of a 
programmable calculator, avoid built-in 
limitations in logic power or flexibility. 
LOCI-2 extends your computational hori- 
zons . . . yet costs no more than other, 
more limited, systems. 
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Investigate the capabilities of this unique, 
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*from INV(A) = TAN(A)- A, 
a familiar expression in gear design, used 
to determine the angle "A" when its in- 
volute, INV (A), is known. Here is the key- 
ing sequence on the LOCI-2, given 
INV(A) = .05367, with the proper pro- 
gram card in the reader: 
1. Prime 3. W--S1 
2. Key in.0536 7 (INVA)) 4. Po 

5. Read A = 29.9860 Degrees 
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Miscellaneous Publications Miscellaneous Publications 

Architectural Research on Structural 
Potential of Foam Plastics for Housing 
in Underdeveloped Areas. Research con- 
ducted and reported by Stephen C. A. 
Paraskevopoulos and others. Architec- 
tural Research Laboratory, Univ. of 
Michigan, Ann Arbor, ed. 2, 1966. Un- 
paged. Illus. Paper. 

British Museum (Natural History). 
Bulletins: Entomology, vol. 18, No. 6, 
pp. 173-227, "A list of the Odonata 
types described by F. C. Fraser, now in 
the British Museum (Natural History)," 
D. E. Kimmins (?1); Suppl. 6, pp. 
1-129, "Diptera from Nepal: Crypto- 
chaetidae, Diastatidae and Drosophili- 
dae," T. Okada (?3); Geology, vol. 12, 
No. 1, pp. 1-42, "Fossil Bennettitales 
from the Tico flora, Santa Cruz Prov- 
ince, Argentina," Carlos Alberto Men- 
endez; vol. 12, No. 2, pp. 43-106, "Fos- 
sil Antilopini of East Africa," Alan Wil- 
liam Gentry; vol. 12, No. 3, pp. 107-136, 
"The fauna of the Portrane Limestone, 
IV polyzoa," J. R. P. Phillips Ross 
(?1 8s.); vol. 12, No. 4, pp. 137-172, 
"Fruiting organs from the Morrison For- 
mation of Utah, U.S.A.," Marjorie E. J. 
Chandler ( ?1 8s.); vol. 12, No. 5, pp. 
173-243, "Silicified productoids from the 
visean of County Fermanagh," C. H. C. 
Brunton (?3 10s.); vol. 13, No. 2, pp. 
117-190, "Fossil mammals of Africa No. 
21, Miocene rhinoceroses of East Afri- 
ca," Dirk Albert Hooijer (?3 3s.); 
Historical Series, vol. 3, No. 4, pp. 
95-128, "Eggs of the Great Auk," P. 
M. L. Tomkinson and J. W. Tomkinson 
(?2 15s.); Zoology, vol. 13, No. 9, pp. 
295-355, "A review of the Muridae (Or- 
der Rodentia) of Uganda," M. J. 
Delany and B. R. Neal; vol. 14, No. 3, 
pp. 55-78, "Observations on the type- 
material of some genera and species of 
polyzoa," Anna B. Hastings; vol. 14, No. 
4, pp. 79-106, "Marine nematodes from 
Durban, South Africa," William G. Ing- 
lis; vol. 14, No. 5, pp. 107-370, "Studies 
on the British Dermanyssidae (Acari: 
Mesostigmata), pt. I, Classification," G. 
Owen Evans and W. M. Till (?5 5s.); 
vol. 14, No. 6, pp. 371-388, "A review of 
the genus Philetor (Chiroptera: Ves- 
pertilionidae)," J. E. Hill (7s.); vol. 14, 
No. 7, pp. 389-440, "Pontobdellinae 
(Piscicolidae: Hirudinea) in the British 
Museum (Natural History) with a re- 
view of the subfamily," L. C. Llewellyn 
(?1); vol. 14, No. 8, pp. 441-486, "On 
the first halosaur Leptocephalus: from 
Madeira," C. M. H. Harrisson (? 1 3s.). 
British Museum (Natural History), Lon- 
don, 1966. 

The Fishes of the Family Bregmacero- 
tidae. Umberto D'Ancona and Geminiano 
Cavinato. Host, Copenhagen, 1965. 91 
pp. Illus. Paper, D.Kr. 27. Dana Report, 
No. 64. 

Mammalian Hybrids. Annie P. Gray. 
Commonwealth Bureau of Animal Breed- 
ing and Genetics, Edinburgh, 1966. 33 
pp. 20s. This is a supplementary bibliogra- 
phy to Technical Communication No. 10, 
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First American Edition First American Edition 

Prevot's Anaerobic Bacteria 

By ANDRE R. PREVOT, Chef de Service, 
L'lnstitut Pasteur, Paris. 

Translated and updated 

By V. FREDETTE, D.Sc., Associate-Director, 
Institut de Microbiologie et D'Hygiene 

de L'Universite de Montreal. 

Prevot's authoritative MANUAL FOR THE CLASSIFICA- 
TION AND DETERMINATION OF THE ANAEROBIC BAC- 
TERIA is the comprehensive guide on methods of precise 
biological diagnoses, not only of the species but also of 

types and varieties. More detailed than other manuals, 
this first English-language edition reflects precise knowl- 

edge of the habitat, morphology, physiology, cultural 

characteristics, biochemical properties and pathogenicity 
of each of the more than 500 species and varieties. 

402 Pages. 1966. $15.00. 
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IMPRACTICAL 
TO EXPERIMENT 
WITH 
THE REALTHING? 
SIMULATE. 
FREE REPORTS FROM EAI 

SHOW YOU HOW 
In the Life Sciences it's not always practical 
or even possible to experiment with the 
real thing. That's why researchers and edu- 
cators are turning to the Analog Computer 
to dynamically simulate living systems. A 
dynamic model is easier and more conven- 
ient to experiment with. You build a mathe- 
matical model of the living system either 
from analytical analysis or empirical in- 
sights. All this without the dangers and 
difficulty of experimenting with a living 
system. The Analog Computer is also find- 
ing increased use in instrumentation and 
automatic on-line signal processing. Below 
are lisft-d reports on the use of AR'alog 
Compofers in the Life Sciences. Send for 
any that interest you. 

1. Analog simulation in biomedical re- 
search and education 

2. Analog and Hybrid Computers in in- 
strumentation and automatic on-line signal 
processing 

3. A survey of accomplishments in bio-en- 
gineering 

4. On-line computation of cardiac output 
from dye dilution curves 

5. Respiratory control system 
6. A one-organ chemotherapy model 
7. The human pupil servomechanism 
8. A host-parasite problem 
9. A CO2 rebreathing study 

10. Analog computer simulation of the car- 
diovascular system of the fetal lamb 
11. Simulation of oxygen dynamics in water 
purification 
12. An analog program for electroenceph- 
alographic data and analysis 
13. Hybrid computer analysis of electro- 
cardiographic data 
14. A simple Analog Computer program to 
calculate membrane permeability coeffi- 
cients for water 
15. Primer on analog computation 
16. Description of TR-20 and TR-48/ DES-30 
desktop analog/hybrid computers 
17. The EAI 680-an economical high-per- 
formance analog/hybrid computer 
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ELECTRONIC ASSOCIATES, INC. 

E^ l West Long Branch, New Jersey 07764 

Laboratory DL HEAT 
Apparatus if LIGHT 

for: I MOTION 

2 in 1 utility 

speeds titrations... 

STiR-LiGHT 

Equally good as a light box or a magnetic 
stirrer, Stir-Light combines the best fea- 
tures of both uses to promote accurate 
and speedy titrations, slide work or visual 

inspections. 

* POWERFUL STIRRER - Alnico magnets 
can stir up to 5,000 centipoises, with 

churning action or slowly and gently. 

* STEPLESS STIRRING CONTROL - from 
60 to 1500 rpm for optimum stirring. 

* 7" x 7" TOP promotes accuracy, 
eliminates eye strain. 

* ATTRACTIVE-Strong, perforated stain- 
less steel case keeps top, motor, and 
controls cool. Supports heavy loads; 
has dovetail for apparatus mount. 

Price w/2 stirring magnets . $54.50 

N E W 40-Page complete line 
catalog of heat/light/ 
motion items: furnaces, 
controllers, hot plates, 
magnetic stirrers, Stir- 
Plates, constant temp. 
apparatus, Dri-Baths, 
culture incubators, PBI 
Apparatus, lab lights, 
meters. 

Write now 
for F R E E copy 
of Catalog 65 

Contact Dept. 568K for name of nearest dealer. 
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New concepts in 
animal cage systems 

become a reality 
at Harford. 

* Primate cages * Poultry cages 
* Dog cages * Rodent cages 
* Cat cages * Rabbit cages 

Custom-Engineered animal 

cage systems 

el Harford 
^Qy I\/?^ Metal Products, Inc. 

Building 101 
Aberdeen, Md. 21001 

F6" &272-3400 (301) 
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