
SC 1 19 February 1960 
Vol. 131, No. 3399 

AMERICAN ASSQCIEATION FOR THE ADVANCEMENT OF SCIENCE 

Proceeding Issue 



for  dependable, precision microtome sectioning 

LEITZ LARGE MINOT ROTARY M1lCROTOME 
The Large Minot Rotary precision micrometer mechanism permits selection of 
Microtome (#1212) embod- cutting thickness between 1 and 25 microns 
ies quality rigidknife blocks with rotating knife clamps, heavy ball- 
in ' heavy design that in- and-socket device for object clamp and paraffin stage 
sures the utmost rigidity and 
freedom from vibration. ball-and-socket clamp permits rapid positioning of the 
This microtome is ideally specimen in any direction 
suited for rapid, accurate, inclination of the knife readily adjustable as  required 

sectioning of biolog- adjustable knife block available for producing paraffin 
ical and speci- sections with obliquely positioned knife 
mens and fo r  industrial 
applications such as exami- conveyor belt available for receiving series of sections 
nation of textile fibers. Wi.ite today for illustrated brochure #58-8, “Leitz Microtomes." 

E. LEITZ. INC.. 468 FOURTH AVENUE. NEW YORK 16.  N.V. 
D i s t r i b u t o r s  o f  t h e  w o r l d - f a m o u s  p r o d u c t s  o f  
E r n s t  L e i t z  G.  m. b.  H.. W e t z l a r .  G e r m a n y - E r n s t  L e i t z  C a n a d a  L td .  
LElCA CAMERAS LENSES MICROSCOPES BINOCULARS 

Other Leitz Microtomes : 
Freezing Microtome (#1213) Large Freezing Microtome Base Sledge Microtome (g1300) for large 
for sections from 5 to 10 mi- (g1310) for sections from 2.5 and/or very hard sections from 1 to 20 
crons in 5-micron intervals. to 50 microns in 2.5-micron microns thick. 

intervals. SXSSS. 
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The possibility of recurring biogenesis and the abiotic origin of optical 
activity are considered . 

Somatic Radiation Dose for the General Population . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The report of the Ad Hoc Commit. tee of the National Committee on Radiation 
Protection and Measurements. 6 May 1959 
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Forthcoming Events; New Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

cover Pearlitic structure of cast iron . The basic mass is coarse pearlite; the black stripes are 
graphite . Chemical analysis (in percent): carbon. 3.20; silicon. 1.20; manganese. 0.78; 
phosphorus. 0.28; sulfur. 0.04. [By courtesy of E . Leitz. Inc.] 
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toekb.cd's fntetert in the virtually unkaswn 360,000,000 eubic m l ,  
of ttrh planet's weans, &ems naturally wt of its underwater ~vironmcntaL 
devekqmettt mrrk with tbe Navy's POLARIS Fleet Ballistic Mblle. 

Froposed stdilcs in the bwetwmgly important field of oceanograp 
indude; oceanographic research vessels; measuring instruments; dt 
dleciion systems; underwater ecrmmunlcation and navigation; and ba 
research regarding natural phenomena and military aspects of the &'q s 

T H E  WORLD OF WATER 

sion Diversification- Oceanography is typical of Lockheed M 
siles and Space Division's broad diversification. The Division possess 

I 
complete capability in more than 40 areas of science and technology 
from concept to operation. Its programs provide a fascinating challen 
to creative engineers and scientists. They include: celestial mechanics; 
computer research and development; electromagnetic wave propaga- 
tion and radiation; electronics; the flight sciences; human engineering; 
magnetodynamics; man in space; materials and processes; applied 
mathematics; operations research and analysis; ionic, nuclear a1 
plasma propulsion and exotic fuels; sonics; space communicatior 
space medicine; space navigation; and space physics. 

Engineers and Scientists- Such programs reach far into the futu,, 
and deal with unknown and stimulating environments. It is a reward- 
ing future with a company that has an outstanding record of progre 
and achievement. If you are experie~ced in any of the above area 
or in related work, please write: Research and Development Staff, 
Dept. B-44, 962 W. El Camino Real, Sunnyvale, California. U. 
citizenship or existing Department of Defense clearance required. 

/ 
MISSILES AND SPACE DIVISION 

Systems Manager for the Navy POLARIS FBM; 
the Air Force AGENA Satellite in the DISCOVERER Program and the MIDA 

and SAMOS Satellites; Air Force X-7; and Army KINGFISHER 

S U N N Y V A L E .  P A L 0  ALTO. V A N  N U Y S .  SANTA C R U Z .  SANTA M A R I A .  CALI  F O R N  

C A P E  CANAVERAL. FLORIDA ALAMOGORDO.  N E W  M E X I C O  H A W A I I  

I 



cords manually.. . 

new Oscar K ' 

Is your laboratory or test facility getting tangled in a needless time 
effort in slowly reading, interpreting and transcribing trace records 
by hand? Here's the answer to your oscillogram and strip chart read- 
ing needs; The OSCAR K. OSCAR K is small; and in a single 
console. OSCAR K is versatile; it measures trace amplitudes of 
various sizes and materials - transports records in either direction at 
variable speeds. OSCAR K is accurate;,+ or - 0.1 % of full scale. 
OSCAR K is economical; $4,990! Find out how much the OSCAR K 
can save your lab in time and money. Write for complete information. 

benson - 1- h m a r  corporation 

1860 Franklin Street Santa Monica. California 
OfiCCs: LOS ANGELES; WASHINGTON. D.C.: DAYTON. OHIO Semi- CClllCl'S in 28 cities t h m u ~  the world. 

SCIENCE. VOL. 



REFRIGERA TED VACUUM CENTRIFUGE 
Automatic rotor acceleration Continuous Hi-Vacuuin system 
Automatic self-centering drive 400 ml. (8 x 50 ml.) at 51,000 x G 
Automatic safety interlocks 360 ml. (24 x 15 ml.) at 51,000 x G 
Automatic vacuum seal lubrication Exclusive patented refrigeration design 
Electro-Dynamic Braking 1 Year Guarantee 

I-------------------..------------------------ 

LOURDES INSTRUMENT CORP. 
1 

S20 I 
DIVISION OF LABLINE INC. ! 

53rd Street & 1st Avenue, Brooklyn 32, N. Y. i 
I 

Kindly send.your latest Catalog and Bulletins to: I 
I 

NAMF TITLE I I 
INSTITUTION I I 
ADDRESS I 

I 
CITY Z O N E S T A T F  ! 
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IT'S THE QUIETEST RIDE VOU'VI EVER TRIED! ......................................... 
OF A SERIES 

New Vibra-Tuned Body Mountings-electronically 
located at the nodal points of the frame by Olds- 
mobile engineers-produce an exceptwncrlly quiet 
and satisfying ride. 

Quietness in a ne automobile is a mark of superior uali L P T To make the 1 Oldsmobile the quietest, most corn ortab e 
car on the road, Oldsmobile engineers have developed many 
advanced testing techniques to insulate against all types 
of road noise. 

One of the unique ways in which noise and vibration are 
isolated by Oldsmobile engineers is through Vibra-Tuned 
body mountings. These mountings-direct attaching points 
between the body and frame-are critical to comfort and to 
the life of the car. If the are not properly placed, severe 
road vibrations can literaiy shake the car apart in a few 
thousand miles. But, by using the most advanced electronic 
measuring techni ues, a softer and quieter ride is achieved 
by placing the bojy mounts at the nodal points of the frame. 
In this way, inherent road vibrations and shocks are prac- 
tically isolated from the passenger compartment. 

In the "tunin of the chassis and body, the car is subjected 
to severe shafiLp at a frequency of 7% to 15 cycles per 
second, by a mec anical oscillator to produce tors~onal and 
bending moments. By using numerous electronic pick-u s 
movement of the frame and body at a given point can %; 
determined quickly and translated into an accurate magnitude 
%s. frequency curve through an X-Y plotter. By a complete 
and thorough examination of the entire car in such a manner, 
it can be determined where the "dead" or nodal points are 
on the frame, and the body mounts can then be scientifically 
placed. Then, after being located, the hysteresis character- 
istics of the body mounts are determined to give the most 
satisfying ride. 

These methods, and many more up-to-the-minute techniques, 
have enabled Oldsmobile engineers to build consistently fine 
quality automobiles year after year. Visit your local author- 
ized Quality Dealer and drive a 1%0 Oldsmobile. See why 
it's the most satisfyin car you've ever known . . . thejnest 
the medium-price class tar to offer! 

OLDSMOBILE DIVISION GENERAL MOTORS CORPORATION 

0 L D S M 0 6 L E >- Where Proven Quality Is Standard l 
442 SCIENCE, VOL. 131 
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RIGHT ACROSS 

CENTRIFUGES 

Small  & Medium Centrrfuges 
5 rotors on one base 

SS-1 Superspeed with Con- 
tinuous Flow 

SS-3 Automatic Superspeed 
17,000 rprn - 34.800 x G 

From the SERVALL Small and Medium Centrifuges that offer five dif- 
ferent rotors on one basic motor assembly plus a huge variety of'tube 
combinations, to the RC-2, the latest in Refrigerated Centrifugation, 
SERVALL Centrifuges Serve You Best. 

The SERVALL SS-1 Superspeed, SS-3 Automatic Superspeed, SS-4 
Enclosed Superspeed and RC-2 Automatic Refrigerated Superspeed 
Centrifuges, all designed to accept the unique SERVALL 8 to 2 Tube 
Direct Sedimentation Continuous Flow System, lead the field i n  a 
functional versatility that is determined by one thing: the modern 
researcher's requirements - your requirements. 

Automation, special rotors such as particle counting and field- 
aligning, high centrifugal force, safety features, operational reliability 
and simplicity, whichever is your major concern SERVALL specifica- 
tions cover it. 

And remember, in the U.S. you get direct, personal service on all 
your needs from S ~ ~ v A L ~ - t r n i n e d  representatives. In Canada and 
elsewhere SERVALL Centrifuges and Instruments are available from 
specially appointed distributors. 
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THE BOARD 

SS-4 Enclosed Supers~eed - SS-1 Superspeed - "the 
snaps workhorsf 
on laborator) 

RC-2 Automatic Refrigerated Cen- 
tr i fupe - basic unit includes stand- 

Superspeed Rotor 

Entire Con1 
out for r e r  

trol Panel 
tote operati 

! of the 
I" 

modern 

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-2GC - or circle number on  reply card 

A71 itzdependent company: not connected with any other centrifuge manufacturer. Established 19.36. 

19 FEBRUARY 1960 



Y Lour Cost Productin" E~f i~ze-n~ l l i nq  with the 

LARGE CAPACITT FREEZE-DR s o t  proal IY 
as 1300 10 ml. vials can be treeze-dr~ed a t  one t i n  

TNESS - Becouse COI  oils and materials t re-dried are 
contained in  the sc m chamber, the eqt remarkably 
compoct, measuring only 40.. long. 28" wide, and 5 6 .  In height. This 
unique new design eliminates the need for a seporote condensing system, 
and increases drying efficiency. 

SUBLIMATOF 'ATH MOLECULAR DISTILLATION - Sublir o 
Stainless stee very short distance before they ore- condensed on the t in type c o o l ~ n g  colls. 
chamber closure . . . rour  sne~ves equ~ppea w ~ r n  
both cooling and heating coils, thermosfoticolly r o m v ~ t t E  AUTOMATION-Samples freeze-dried in  contc 1 as serum 
controlled. Total usable shelf oreo is 1,664 sq. in. bottles, or  bulk dried in  the four Teflon coated alu ys provided. 
. . . Four Teflon cooted aluminum trays . . . Corbon need l i t t le or no attention in this fully automotic instrument. Mechanic01 
steel cabinet finished in  white epoxy enomel and refr igerat ion freezes the samples, then thermostotically controlled . warm . 

supported by  four heavy duty cl glycol circulates thr shelves SL I e 
separate 3/4 HP hermetically seo 'unt o f  heot t o  the frc c t  t o  insurc s. 
stoticolly controlled refrigeration s, 
13978, 13.3 cu.ft./min. hi-vacuum -Large  gloss-clear cuum c h a ~  ts 

thousand watt ethvlene alvcol heat~na and CI ,,.,.,,,,, visibility o f  the matt..,. ,, ..., dried. 

in1 
M 

M B l N G  0 DRIES REQUIRED-To operate lust connect to  an 
electrical e sturdy white epoxy enameled steel cabinet houses 
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: a?,,;. PROGRESS REPORT ON THE ; 
SCIENCE STUDY SERIESO / 

- ~nrroauced last aurumn, rnls a~sringuishel~ 
series of paperback books Y 
the Physical Science Study Cc I -  

erated tremendous excitemc I- 

n." 
'srinri Science Mor~itor 

ons are  clear and to  the point. and cer- 
prove thrilling and exciting reading, not 

gsters but to  intelligent oldsters as well." 
-CHhUNCEY D. LEAKE,  President, AAAS 

, (They) bring new life and vigor to  a field largely 
ninated by formal textbooks. .. a stimulating link 
ween scientists and laymen." -Science 

World-wide acceptance-editions soon to be 
blished in Spanish, German, Italian, Dutch, SOAP BUBBLES, AND THE FOR 
ledish,Finnish (alsoin British Commonwealth) W H I C H  M O U L D  THEM 

hv C .  V. Boys. A c l a s~ ic  of science literature - delight 

0 New titles just published: d instructi ients. 69 illustrations 
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D M E N  
CRYSTALS A N D  CRYSTAL G R O W I N G  
bv Alan Holden, of Bell Telepl~orlc Lnbortrrorrcs, an 

ylis Singer. Theory and practice of modern crysta 
raphy with instructions for growing crystal types : 
ne.  320 pages, 223 illustrations, 13 in color. S7 $1.4 

1ut3 ut BATS A N  
Donald R. Griffin. How bat, 
,trical engineers, and blind me  
:. 15 illust~ 

s, porpoisl 
n rlse echc 

es, beetles 
tes t o  navi 

s4 951 rations. 

E PHYSICS O F  TELEVISION 
Donald G. Fink, Dir. o f  Res., PIrilco Corp., an 

vid R.1. Luytens. A n  easy-to-follow, unusually clea 
dy of the ivlry and Iron of TV (including color: -- . . 1 pages, 48 illustratic 
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W OLD I S  THE EARTH? 
Patrick h.l. Hurley. Provocative new theories on the 
h's origin, emphasizing recent findings o n  interior 
oactivity. 35 illustrations. s5 95C 
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n Bergeijk Pierce and 
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DOUELEDAY 
Ci;~rilcn City. N e w  ' -  - ~ ~ -  

......... 1 Please send copies of the nine 
ablc at a price of $9.00 per set. 
Please send me the Science Study Ser 
numbers I have circled: 

S l  S2 S3 s 4  S5 I u 

Bill me, plus shipping charge 
I enclose ( ) check ( ) ,,.,,,,, ,,,,. ,., .,,, ,,,lount 
of %. ........... . .Books shipped postpaid by publisher 

okstore or 

& COMC 
York THE BIRTH OF A NEW PHYSIt 

by I. Bernard Cohen, liarvord O 
ment of the formulation of mot 
the lives of Copernicus, Galileo, 
200 pages, 35 illustrations. 
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One of n series of discussions on topics of particular interest 
to those employing radioisotopes and tracer techniques. 

LIQUID SCINTILLATION COUNTERS 

If ou plan to buy a Liquid Scintilla- 
tion %unting System, the only important 
criteria are: 
1. The counting efficiency and back- 

ground; 
2. The number of samples to be counted; 
3. The cost of the system and, 
4. The reputation and experience of the 

manufacturer. 
As you know, the first commercial 

Liquid Scintillation Counting System was 
produced a t  Tracerlab back in 1954, and 
we believe that our newest system, the 
LSC-10, is the most economical and 
practical ever designed. 

The Tracerlab system consists of a 
console for the scaler and associated cir- 
cuitry, and a freezer containing the 
sample changer and detectors. The unique 
detection system is a coincidence type 
with two photomultiplier tubes mounted 
a t  right angles to each other. The freezer, 
an 11 cubic foot unit, is only 38" wide, 
and has a capacity of forty-20 ml. samples 
with an in-freezer storage rack for 40 
more. Yet i t  is compact enough to be 
ractical even for crowded laboratories. 

Fhototubes are fully protected against 

accidental light exposure by means of a 
freezer mounted interlock. 

Here's another point to consider: I n  
the LSC-10 system, you don't have to 
open the freezer to transfer samples. Ex- 
ternal controls are provided - samples 
remain dark adapted - you get uniform 
counting condit~ons. Incidentally, the 
LSC-10 can be readily converted, in your 
laboratory to fully automatic operation 
(by means of standard accessories) if and 
when your volume of work requires it. 

Experts agree that both low tempera- 
ture and coincidence circuitry are an 
absolute necessity for low background 
and stable operation when counting 
tritium or low concentrations of carbon- 
14. Tritium compounds are among the 
most difficult to assay, particularly when 
in aqueous solutions. A look a t  the final 
test records made on five typical units, 
in series shows the following efficiencies 
and backgrounds for counting aqueous 
tritium. 

And, remember, these units can per- 
form even better when installed in your 
laboratory with settings optimized for 
your counting requirements. 

Unit Efficiency and Background 

A. .................... .9.0% at 95 cpm 
B ...................... 6.2%at70cpm 
C... .................. .7.6% at 73 cpm 
D ..................... .6.2% at 83 cpm 
E.. ................... .5.3% at 64 cpm 

Naturally, much higher efficiencies are 
obtained when counting non-aqueous 
tritium or carbon-14 compounds. Greater 
than 75% efficiency can be expected 
when counting C-14 samples and greater 
than 25% efficiency when counting tri- 
tium compounds in hydrocarbon solution. 

Further facts about the LSC-10. 

THE COST?. ............... .The lowest 
for any fine system. 

DELIVERY?. . Currently less than 30 days. 
..... INSTALLATION?. .Usually completed 

in a matter of hours. 
SERVICE?. ........ .It's world-wide, with 
more than 100 qualified representatives. 

INTERESTED?. ..... .Write for a uotation 
and jufi details. 

jirst in 
radiation measurement 

TRACERLAB, INC., 1609 Trapelo Rd., Waltham 59, Massachusetts 2030 Wright Ave., Richmond, California . 2419 South Blvd., Houston, Texas. 
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FLUORESCENT ANTIBODY 
rE CHNlQUE 

"FLUOREX" 

Photo shows " F L U O R E X  with "BIOZET" microscope and photomicrographic components 

For your safety the "Fluorex" has a completely enclosed light path. In mere seconds your micro- 

scope is  aligned to the "Fluorex" and stays in rigid position. A surface deflection mirror permits 

convenient centering of the light source-a 200 Watt Osram Mercury Vapor Burner. 

Also available with DUAL lamp for instantaneous transition from routine to fluorescent illumi- 

nation. 

Write for catalog or request demonstration. 

WILLIAM J. HACKER & CO., INC. 
P. 0. Box 646 

19 FEBRUARY 1960 
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ACTUAL PHOTO ENLARGED 16 TIMES 

I &chman Instrummtw. he. 
45W Fz~llorlon Road, 
Fwllerton. Califvmia 

The rugged dumbbell 
with oxygen sensitivity.. . 
this unique paramagnetic 
measuring unit - ruggedly 
mounted in all Beckman 
Laboratory Oxygen Analyzers - 
provides superior sensitivity, 
specific to oxygen.This gives you 
rapid measurements of static 
or flowing gas samples (as small 
as 3 milliliters) with precise 
readings in percent oxygen or 
partial pressure. For critical 
analyses in the research lab 
or on process streams.. .when 
you must be sure O2 is absent.. . 
or controlled to a specific level. .. 
or determined in a varying 
sample.. .you can rely on 
Beckman analysis for purity, 
safety or quality control. 
Convenient sales and engineering 
service is available through 
your nearby Beckman dealer. 
For detailed information, 
write for Data File 38-8-05. 

It's a Fact: With Beckman's new 
Megachrom* Preparative Gas 
Chromatograph, you get lOOX 
larger samples-up to 99.9999% pure. 
*T .M.  



TECHNICAL BULLETIN 1012 W h a t m a n  Fi l ter  Papers 
for Chromatography. A comprehensive listing of Whatman 
papers used for chromatography with a description of the 
physical and chemical properties of each grade. 

TECHNICAL BULLETIN 1 Whatman Glass Fiber Papers. Sug- 
gested applications for steroid separations andelectrophoresis. 

TECHNICAL BULLETIN 101  4 Whatman Silicone Treated Papers. 
Possible application for reverse phase chromatography. 

TECHNICAL BULLETIN 1 0 3 1  Whatman Cellulose Ion Exchangers. 
A preliminary descriptive bulletin of new products to be 
available soon. 

New technical bulletins 
are now available 

to the chromatographer 
describing the 

familiar Whatman grades reeve angel 
-and in addition-introducing 

9 Bridewell Place 
Clifton, N. J. 

new products for the 
chromatography laboratory. 
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PHOTOELECTRIC 
Precision Polarimeter 

This compact instrunlent embodies the most advanced features, 
resulting in high measuring accuracy, freedom from errors and 
utmost simplicity of operation. 

Its measuring accuracy with substances absorbing less than 
95% of the light is -tO.O025O, and with dark substances (up to 
99% of light absorption) "O.OlO. Operating at different half- 
shade angles does not affect the accuracy. 

Electron-multiplier tube and magneto-optical modulator eli- 
minate setting errors. 

Bright, sharp images of the scales and verniers (magnified 
15x) are projected on the observation windows, and are there- 
fore free from parallax. Easy visibility prevents eye fatigue even 
after hours of use. Direct vernier readings can be made to 
0.005O and estimated to 0.0025O. WEST GERMANY 

The sensitivity of the instrument remains constant up to 95% 
of light absorption due to automatic control of the electron- 
multiplier tube. 

Three interchangeable double-band interference filters pro- 
duce monochromatic illumination with the Hg lamp : h578.0; 
546.1 ; 435.8111~. 

Solid construction makes the instrument highly insensitive to 
shock, voltage fluctuations and climatic influences. 

Write for literature . n 
/ COMPLETE \ CAflL ~ f l / ~ ~ ,  /NcI SERVICE FACILITIES 
\ - 

485 FIFTH AVENUE, NEW YORK 17, N . Y .  
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 

METTLER BALANCE TYPE 6-5 

B-SERIES 
ANALYTICAL BALANCES 
Substitution weighing and its 

application to modern balances has 

been the principal object of study by 

the Mettler research and development 

department. The large amount of 

knowledge and experience, gained 

over many years . . . available nowhere 

else, reaches the researcher not only 

through new types of weighing instru- 

ments but also in the form of contin- 

uous improvements on existing types. 

The outward appearance of the B-type 

balance has changed very little over 

the years. Inside, however, on the 
Specifications of basic B-type balances: parts that are vital to good perform- 

ante there has been constant improve- 

ment. This is reflected in the high 
TYPE: 

CAPACITY: 

OPTICAL SCALE: 

PRECISION: 

precision performance of today's 

B- type balances. 

a 
Write to us today for full information 
on the basic units and the many 
modifications available from stock. 

8-5 

200 grams 

115 mg 

* 0.03 mg 
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B-5 ClOOO 

1000 grams 

115 mg 

* 0.1 mg 

v 

B-6 

100 grams 

115 mg 

* 0.01 mg 
. 



A NEW SERVICE TO SCIENCE 3 

ORDER A L L  Y O U R  L A B  GLASSWARE 

F R O M  F I S C H E R  & P O R T E R  
FOR COMBINED D ISCOUNT SAVINGS 

Mix and match! Order anything in the complete Kimble line . . . mix lime glass and Kimax* rod and tubing-mix 
lime glass and Kimax labware. Specify Kimble's new no leak-no freeze-no grease Kimax Teflono plug stopcock* 
wherever needed. Then, compute prices and. discounts for the order and send it in to Fischer & Porter. You'll get 
immediate delivery from the most conveniently.situated of F&P's five warehouses . . . Hatboro, Atlanta, Houston, 
Chicago, Los Angeles. A complete catalog of all the labware available from F&P is ready now. Write for your copy. 
Fischer & Porter Company, 5320 County Line Road, Hatboro, Pa. 

FP . Manufactured by Klrnble Olass Co. under licenses eranted by Flscher & Porter 

Reg. T. M. Klrnble alas8 Co. oReg. T.M. E. I. Du Pont 
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You remove one slide at a time 
. . .  you touch only the edges 

This new carton is the first effective answer to Adhesive strip on bottom of carton holds 
the challenging problem of fast, convenient dispenser on any flat surface. 
slide dispensing. 

Single slide exposed each time; remaining 
slides preserved in original clean condition. 

I 

Each slide is individually cleaned to excep- 
tional standards, permitting immediate use. 

... Made of the finest glass. No sharp edges 
ground smooth for safe handling. 

S/P Protecta-Slide, 1 x 3 inches, 1.2 rnrn thick. Packed 
72 slides per dispenser. 

.................. No. 6652l-Plain.. ..Gross, $2.25 
25 gross, per gross, 2.00 

................. No. 86522-Frosted.. .Gross, $3.10 
25 gross, per gross, 2.80 

Ask the man who knows slides best.. .have your S/P representative show you his samples 

ggk Scientific Products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON,  ILLINOIS 

T v V .  

Protecta.Slide- Regional Offices: Atlanta Boston Chicago Columbus Dallas Kansas City Los Angeles 
T.M. SIP, DIV. AHSC Minneapolis New York San Francisco Washington 
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American Made - Terrific Buy! 
Over SO% Saving 

STEREO MICROSCOPE 
Years i n  derclopn~ent.  Equals $300 
to $400 instrument. I'reclsion Amer- 
ican made. I'sed for checking, in- 
specting., small assembly work. U p  
to 3" ~rorking dlstaacc. Clear, sharp. 
erect image. \Vide, 3 dimensional 
field. 2 s r t s  of ojectlres on rotating 
turret. 23S and 40s .  10 Days Free  
Trial. 
Stock No. 85.056-W -------- $99.50 

f.0.b. Barrington. N.J. 
Low P u r e r  Supplementary Lens Attacllment for nhorc 
Steven-prorides 1 5 s  d011.n to OX Kith clear, extra large 
1%" field a t  OX. 

Photographers! This  i s  an  actual photograph 
of the moon taken through our Astronomical 
Tcle~cope by a IT-year student. 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power. An unusual Buy! Famous MI. Palomar Type 
You'll see the Rings  of Saturn, the fascinating planet Mars, huge 
craters on the 1Ioo11. S t a r  Clusters. Moons of Jupi ter  in detail. 
Qalaxies! Equat1;rial mount with lock on both axes. Aluminized and 
over-coated 8" diameter high-speed f110 mirror. Telescope comes 
equipped r!,Ith a 0 0 s  eyepiece and a mounted Barlow Lens. giving 
you 60 t o  180 porrer. An Optical F inder  Telescope, a laass  so 
essential i s  also inrluded. Sturdy hard!vood. portable tripod- 
F R E E  with Scope:-valuabl; STAR :HART plus 272 P a l e  
"HANDBOOK O F  HEAVENS" plus HOW TO USE YOUR 
TELESCOPE" BOOK. 
Stock No. 85,050-W .............................. $29.95 Postpaid 

4'4" Reflecting Telescope-up t o  255 Power 
Stock No. 85.006-W -_------------- $74.50 F.O.B. Barrington. N.J. 

NEW BINOCULAR-TO-CAMERA HOLDER 
Will F i t  Any Camera 

For Exciting Telephoto Plc- 
{ures. Br ing distant objects ' tittlrs nearer rvitll a 3:mm 
tamer?.. 1x50 hinorolnr and 
our \Fa\\' RRIOC17LAR-TO- 
('A3lEll.t HOLDER. Ideal 
for irrnn-range shots of wild 

$ 1  easil>. I'sc , '  any binocular 2;s; or 
n~i~t~orolar-any camera. s t i l l  

or nlorie. Take color or black and white. Attrartire gray 
crinkle and bright r h r o n ~ r  flalsli. 10" long. Pol l  
dirwtions tor taking telepllotos iaclu,led. 
Stock No. 70.223.W .................... $11.50 Postpaid 

GIANT MAGNETS! A? I 
Terrific Bargains! 

W a r  surplus - Alnieo V 
type. Borseshoc shape. Tre- ' n~endous lifting poaer. 5 Lb. 
size. Dimensions: A-3%": 
B-2%". C-4 3/16.. D- 
13L"; ~ l l / r " ;  ~1-2':~". 
Strength i s  about 2,000 
Gauss. Wil l  l i f t  orer 1% Ibs. 

Stock No. 70.183-W .................... $8.50 Postpaid 

15% lb. she .  Approximately 5.000-6.000 Qnuss ratins. 
Wil l  l i f t  over 250 Ibs. 

Stock No. 85.088-W ..................... $22.50 F.O.B. 
Shipping Wt. 22 Ibs. Barrington. N.J. 

128 PAGES! OVER 
1000 OPTICAL BUYS! r\ 
Atllerlcn's KO. 1 optical 
sollrce for cxperlmentors. 
hohhyists. Huge selec- 
tion of lenses. prisnla. 
rvnr surplus optical in-  
struments, parts and 
accessories. Telescopes. 
microscopes. s a t e l l i  t e 
scopes, binoculars. i n -  
frared sniperseope, etc. 
Low-cost Science and 
I f a t 1 1  L e a r n i n s  and 
Teaching aids. 

Request Catalog W. 
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... for every program ... for every budget! 
Select exactly what you need 
from these 30 different models! 
Typical prices of a few 

complete ready-to-operate units. 

CONTINOUS. .. 
for long-term or overnight use. - 

240 test- 
tubes, 18 x 
150 mm. 

Four rows of 
60 each. 

Turntable, 
24" 
diameter. 

SECTIONAL ... I 
for process- 
ing during 
fraction col- 
lecting. 

EVAPORA TE MUL TlPLE FRACTION COTS DIRE671Y I 
Rotary Evapo-Mix I 

For the r a p i d  a n d  simultaneous 
evaporat ion under  control led 

temperature a n d  vacuum o f  samples 
collected f r om a chromatographic 

column, centrifuge tubes, or   TO- O C ~ U  

b y  solvent extraction. 

brat ion cra 
. - -r  ..L..-- 

V I B l " , M  CONrnO( ,*tPY V i l l i l  

FEATURES 
Controlled circular v i  eater 
deep swirling to pre.,s,,, YY,,,pingl* W i t h  the Rotary Evapo-Mix i t  is possible t o  

dur ing heat ing under vacuum. achieve i n  a single test tube evaporat ion rates 
o f  water o f  1.0 ml/min; ethonal, 4.2 rnl/min; 
me thana l ,  4.5 m l /m in ;  e t h y l  aceta te ,  7.2 

vortex ml/min; and  for  acetone 10.0 m l / r n i n ~  wi th  a l l  
created 10 test tubes attached, evaporat ion rate de- 

creases approximately 25%. 
eccenfric Vacuum Manifold only. made o i  pyrar-brand O IO~  

- -  , - motjon 01 also avoilabla. 
bic' ~ n l !  Request Bulletin 3-2100 for complete deloilr. 

Arrows indicate 
eccentric motion 

o f  unit 

Internal var iable vol tage t r o n s f ~  ....-. 
controls vibrat ion rate. 
Simultaneously evoporatts 10 test tubes 
or  centr i fuge tubes, 16-25 mm diam- 

eter. 
Connects t o  eff ic ient water aspirator as 
vacuum source. 
Automatic thermoregulator controls tem- 
perature o f  water bath. 
Price complete ....... .$436.00 

FLASH EVAPORATORS 
For the evaporation of aqueous solutions, high boiling point solvents, strong acids, 

24" diameter' alkalis and radiactive materials without contaminating back-drip. -------------------. 
REFRIGERATED ... the mobile 
cold-room, refrigerated from 
column to collecting tubes. 

On casters. 

Glassware and 
turntable 
temperature- 
controlled. 

Fraction 
collectors 
removable for 
all-purpose 
cold-room 
work. 

For complete description of 
all Fraction Collector models, 
write for Bulletin 3-4000 

FEATURES . Glass-to-glass connecllonr through- 
out the evaporating system prevent any posribility 
01 contemination. Distillation occurs only within 
glass. . Balanced design permits smooth rotation 
without drag end larger output without loss of 
matrrial. . High torque, lotally *nclosed motor. 

Build It up with accersorirs for large scale work 
and temperalure control. Grows with your re- 
quiremrnh. . Unit can be easily taken apart for 
cleanins. . Prices start from SlP9.35. Basic unit 
not illuarated. 

Request Bulletin FE- 
Immediate delivery, off prices F.O.B. Focfory. 

U 5 P A T E N T  2 . 8 6 5 . 4 4 5  

UNIVERSAL MODEL 
Standard equipment in mast Ioborotorier. Pre- 
ferred for permanent installations and for h e o v  
duty operation. but with oll basic features of 
Portable Model. For continuour or batch owro. 
tion, with cosy conversion from one to the other. 
Model FE-2 Botch $215.50. Model FE.2C for COP. 
tinuous operotion $330.M). 

1000 for details. 

All prices subject to chonge without notice. 1 Laboratory Apporotus BUCHLER INSTRUMENTS, I IC.  
Precision lnsfrurnents 5 1 4  W. 147th STREET, N. Y. 31, N. Y .  

ADirondack 4-2626 

460 SCIENCE. VOL. 131 



t (left to I 

.211totlmtlr 

cettirig cox 
right 1 11'1, 

S,tntglc ( 

g rim. Fic 
i Hich Vr 
tor, Reatlo 

takes time and labor 
out of a tedious job 

you are c 
~estigate 1 . .. . 

mobile prc 

high voltal 

~bestands 

ge supplies 

If loing blood-brain barrier studies in o 
in\ how different drugs get into the bra 
probably be using many rats, guinea pigs, or mo....,, ,. ,, 
of these test animals will ultimately have to be sacrificed 
for brain dissection. Then, if you have used Carbon14 
or Phosphorus3? to tag the drugs, each brain section (corte: 
cerebellum, etc.) will have to be counted. I11 suc 
the use of an automatic sample changer not onl: 
many hours of a technician's time but also imp] 
accuracy of the measurement by furnishing printed dat 

rder to 
fill 
,oh 

in, you w 
n G ~ . r c  Fc 

decade scalers 

ratemeters 

well count -h cases 
flow count 

spectrome 

Y saves 
roves the 
. - .  

.'&. 

ally :ker can ! 
lnting up 

iutomatic; 
ther the 
nnh:orrn n 

automatic sample changers 

recorders 

survey me 

Pic highly reliable system for a 
c01 mples and for recording eii 
time required for each sample measurement to ..L,.,Lv, .& 

prt ~ e r  of counts, or for printi~ 
c01 l e  and accumulated counts 

ters 

terval timer 
. . 

:set numl 
~ n t i n g  tin 

ng both i 

for each : 
the 
sample. printing in 

. . 
The Automatic Sample Changer is  rep,,,^,,,,,,,^^ vl rllrs 

COI 

count ana time printer 

nprehens: r line of 1 trumentat 

:ntation, 
- .=-.---  

national 

is dependable assurance of fine instr~unlr 
I I I . n . . - . . . . I . I I I I I . . - = . . . m . . - . .  
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Coleman's new Nitrogen Analyzer 
Classical Micro-Dumas Method Now 
Fully Automated . . . combining a time- 
tested method with modern electronics and 
automatic cycling. Based on the instrument 
developed at the Celanese Corporation of 
America research laboratories, this new 
Coleman instrument simplifies and speeds 
nitrogen analyses permitting routinely up to 
40 analyses per day. 
Wide Range of Use . . . will analyze nitro- 
gen in virtually any material . . . pharmaceu- 

ticals, foods, chemicals, fertilizers. Excellent 
for certain Kjeldahl applications. 
Superb Accuracy . . . provides consistently 
higher analytical accuracy than is tradition- 
ally obtained in nitrogen analysis. 
Saves Valuable Space. . . only 1% feet of 
bench space is required. 
If you want more rapid and precise nitrogen 
analysis, see this New Coleman Nitrogen 
Analyzer . . . 

. . . at the Pittsburgh Conference, February 28-March 4 
or write for Bulletin SB-258 
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With Torsion's new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here's why: 

Conventional laboratory balances use a graduated beam and 
slide weight for "fine" weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming "cut-and-try" procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
"dialed-in"-and in % the time. 

UNCONDITIONAL GUARANTEE 

In keepingwith Torsion's Million-Plus construction, the new 
Dial mechanism retains its original accuracy after more than 
a million weighings. That's why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 

+ torrlon Laboratory Batamee DLtCI 
Capacity: 500 grams 

Readability of Dial: .02 grams 

Oaher Torsion Dial Balances 

Modcl DLT2 
Capacity: 120 grams 

Readability of Dial: 2 mg; 

Model DLTP-1 
Same speclflcatlons 

as DLT2 but has scoop 
for seeds or other 

M bulky material. 



SARGENT 

Designed and Manufactured by E.  H.  Sargent & co. 

ATORr INSrWMENrS AWARAIUS SUPPLIES CHEMICAU 

E. H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4. MICH.* DALLAS 3S.TEXAS BlRMlNOHAM 4.ALA.o SPRINOPlELD. N. J. 
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CORNING 
C orning's new line of Pyre* brand 
labware with Teflon@ stopcock plugs 
is now available. The 1:10 reverse 
taper*" plug adjusts automatically 
. . . turns at a touch. It can't be dis- 
lodged accidentally-yet you can re- 
move the plug in seconds by simply 
pressing the handle sideways through 
the spring housing. The entire stop- 
cock unit is corrosion-resistant. May 
be assorted with other Corning items 
for larger quantity discounts, Write 
for complete listing. 

** Patent applied for 
*Trademark for DuPonr TelnBuorwthylsao 

O u r  new, improved, Tejlon@ stop 
cock plug with 1:5 exaggerated taper 
completely eliminates binding. It also 
features a unique bore so that you 
may adjust the flow from ultra-fine 
to full discharge! The hard borosili- 
cate glass barrel is "No-Lub"$ proc- 
essed to form a smooth bearing for 
the Teflon plug. And the adjustable 
Teflon nut permits adjusting to ideal 
tension for either pressure or vacuum 
operation. For a detailed listing, see 
Combined Catalog 59 or What's New 
for the Laboratory No. 35. 

KIMBLE 
Kimble's  line of K i m @  glassware 
with Teflon@ stopcock plugst is fea- 
tured in our latest issue of What's 
New for the Laboratory No. 38. The 
Teflon plug is a complete assembly 
with rugged, threaded end fitted with 
a lock washer and adjustable nut. It 
has a 1:s exaggerated taper to pre- 
vent binding . . . is chipresistant. . . 
and provides a permanent, tight, no- 
leak seal. May be assorted with other 
Kimble laboratory glassware for 
larger quantity discounts. Write for 
Cdalog 596. 

t 116anrdadmed tmdsl FItder & Po* 
Paten( No. 2.876.985 
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CONSIDER THE APPLICATIONS OF THIS 
NEW - ACHIEVEMENT 
The new Zeiss-Siemens Television Micro- resolving power through the use of a scan- - Semi-qualitative micro-spectrophotom- 
scope is the first integrated closed circuit ning system of 625 lines per frame. An etry. 
TV system developed specifically for use automatic gain control maintains a con- 
with the microscope. It was designed for stant level of light intensity on the viewing - Closed circuit systems in  hospitals be- 
maximum operator convenience - simpli- screens. tween pathology and operating units. 
fied con'trols and compact construction. 

We suggest the following applications for -Distant observation of material under 
The optical components are intended for the TV microscope: controlled atmospheres and/or condi- 
use with the microscope stand WL, but 
can on demand be adapted for use with -Projection- of slides at very high mag- tions which endanger the observer. 

other stands Such as the Zeiss automatic nifications in brightfield and phase -Microscopy outside of the visible range. 
photomicroscope. Al l  electronic accessor- 
ies are manufactured by Siemens. The -Instructional purposes such as medical For complete detailed information, re- 
latter are unique i n  offering unsurpassed school classes. quest pamphlet 40-380/1-E. 

B R l N K M A N N  INSTRUMENTS, INC. 115 CUTTER MILL ROAD, GREAT NECK, N.Y. 
Offices in: Phila., Cleveland, Houston. Miami. 
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INSTRUMENTS 
F O R  

RESEARCH 
The finest instrumentation for 

radioisotope research is available from 
B A I R D - A T O M I C  
Write today for B/A's Catalog A-4 on Atomic Instruments, 

INSTR 

. 
UMENTS 
and SYS? 

Systems and Accessories to: 

33 U N I V E R S I T Y  RD., 
C A M B R I D G E  38. M A S S .  

OFFICES IN 

Boston New York Philadelphia 
Pittsburgh Washington Cleveland 
Detroit Chicago Atlanta Dallas 
Los Angeles San Francisco Montreal 
Principal Cities Abroad 
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AUTOMATIC 

MODEL AT-Z?A 

All potentiometric titrations performed automatically! 

RECORDING f -  

Automatic recording pH-stat. 
Record variation in pH or 
EMF as a function of titrant 
added. 

f 
I 

Titrate to any preset end point. 

I 

Record first and second 
derivative titration curve. 
Automatic titration in aqueous 
or non-aqueous media: 

Acid-base reactions - 
Oxidation-reduction reactions - 
Precipitation reactions - 
Complex-ion reactions - 

Kinetic analysis with perma- 
nent record of reaction rate. 
Automated quality control of 
laboratory, pilot plant or 
industrial processes. 

FEATURES 
Built-in simulated signal 
to check titrator's response. 
Proportional titrant addition as 
end-point is approached. 
Titrant delivery rate and chart speed 
are both vsriable. 
Automatic cutoff permits unattended 
operation. 
Interchangeable burets for micro 
and macro titrations. 
Provision for a Polarad plug-in 
differentiator. Shows pH (on the meter) 
as recorder plots first lor second 
derivative. 
Continuously variable recorder span - 
maximum sensitivity full span 
2 pH units. 
Accuracy f 0.02 pH units or 
21.2 millivolts. 

Now, tedious potentiornetric titrations 
that required time-consuming point-by- 
point analysis can be done automatically. 
The new Model AT-2A Automatic Recording 
Titrator makes variable and constant 
DH titrations automaticallv. simultaneouslv 
broviding a permanent record. This new 

- 
instrument will free chemists for more 
productive analyses as it speeds routine 
but difficult measurements. 

FREE L I I fT IME SERVICE 

SCIENTIFIC 
INSTRUMENTS 
A DIVISION OF POLARAD ELECTRONICS CORPORATION 

43-20 34th Street Long Island City I. N. Y. 

Typical Variable pH Titration 

l44wRRa 
.d 
3 
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2 3 4 5 6 7 8 9 1 0 1 1 1 2  
dPHIdV 

Typical First Derivative Titration 

2 3 4 5 6 7 ( 1 9 1 0 1 1 1 2  
LMF 

Typical Precipitation Titration 



MODEL R-V-S 

True intrinsic viscosity determination 
at extremely low shear rates 

Molecular weight characterization by intrinsic viscosity 
Kinetic analysis of enzyme systems 
Analysis of polymerization rates 

FEATURES 
Extremely low shear rate (0.2 sec-I) virtually eliminates 
extrapolation to zero. 
Coaxial cylinders combine uniform distribution of shear rate 
with convepient sample changing. 
Rapid, simple selection of shear rates. 
Electrostatic restoring torque eliminates torsion 
wire problems. 
Temperature of sample maintained to within 2.05"C. 
Cylinder and float constructed from non-corrosive and 
non-contaminating material. 
The density of the liquid has no effect on the viscosity 
measurement. 

Viscosity vs. Shear Rate 
Analysis of Viscosity vs. Shear' 
Rate for  a water soluble h igh 
polymer demonstrates the effec- 
tiveness of th is  viscometer i n  
measurement of true zero shear 
gradient viscosity. It can be seen 
that there was no necessity t o  
extrapolate to zero shear rate be- 
cause the instrument is capable 
of viscosity measurement on the 
plateau approaching this value. 

CONCEUTR.TI0N -c -  G Y I O L C 1 L I I E D  

INTRINSIC VISCOSITY DETERMINATION 
FOR A TYPICAL HIGH POLYMER B SHL1. .&TE .LC-' 

EXPERIMENTAL VISCOSITY V S  SHEAR RATE 

Specifications: 

Intrinsic Viscosity 
Determination for a Typical 
High Polymer 

'l SP 
Here reduced viscosity - is ex- C 
trapolated t o  zero concentra- 
tion t o  obtain intrinsic viscosity 
171 8=0. 

c=o. 
Values of reduced viscosity were 
obtained directly without extra- 
polation to zero shear gradient. 
The lower curve is'typical of the 
error to  be expected when appar- 
ent viscosity is obtained at the 
high and nonuniform shear rate 
implicit in  the capillary method. 

Shear Stress Range: 0.002 dyne/cmz 
to 1.6 dyne/cml. 
Shear Rate Range: 0.2 sec-' t o  50 sec-1. 
i n  26 steps. 
Viscosity Range: Up to 800 centipoise 
at 0.2 sec-1. 
Accuracy: t 0.5% of sample viscosity. 
Cylinder Temperature: Constant t o  within 
0.05OC of desired temperature when located 
in  a temperature-controlled (&ZoC) room. 

S C I E N T I F I C  
I N S T R U M E N T S  
A DIVISION OF POLARAD ELECTRONICS CORPOR 

43-20 34th Street Long Island City 1, N.Y. 



Tern 

* Con! 

* Electric Brake, Timer, Tachometer 

* Four High-G Heads - more than 70 acce! 

* Continuous Flow System soon! 

ssories 

~u 24 x 12 ml. 
O i l  I ,I",, 

More value per dollar! You get everything you expect of a high-speed refriger- 

ated centrifuge when you invest in the perfected HR-1 . . . and then 

some ! You get optimum dependability inherent in 59 years' pioneering 

experience and continuous research. You get on-the-spot services of 

men selected and trained to help you get the most out of centrifuga- 

tion. Why be satisfied with anything less? Before you choose your next 

high-speed refrigerated centrifuge, get all the facts about the advanced 

HR-1 from your nearby authorized International Dealer or write : 

INTERNATIONAL @ EOUIPMENT CO. 
1219 S O L D I E R S  F I E L D  R O A D ,  B O S T O N  8 5 ,  M A S S .  
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7- 
ROTO-CELL 

for converting Spectronic 20 into an 
inexpensive spectrophotometer 

for control, research, teaching, etc. 

ROTO-CELL. A one-piece, double 1 ml cell, 
10 mm light path, in swivel action carrier 
with water-jacketed housing, for rapid 
scanning a t  controlled temperatures. 

Readily interchangeable with the single 
place sample holder of Spectronic 20. Pro- 
vides instantaneous interchange within 
the instrunzent of sample and blank for 
speed in plotting absorption curves. 

Finger tip rotation of knob introduces 
either cell chamber into light beam and 
provides dark current check. 
9085-C. Roto-Call, Thomas, with double 
1 ml cell of Vycor brand glass, with cover; 
with 10 mm light path.. . . . . . . . . . .80.00 

9014-E. Spodrophotometer-Cdocimeter, B. + L. 
Speetronic 20. Range 375 950 mmu..band w~dth 
20 mmu. Reads In transmias~on and optlcal denety. 
Complete outfit with stabilizin transformer, Roto- 
Cell, etc. For 116 volts, 60 e y c k ,  a.c.. . . .311.50 

Copy of Bulletin 121 sent upon request. 

ARTHUR H. THOMAS CO. 
Laboratory Apparatus 

and Reagents 
VINE ST. AT 3RD PHILADELPHIA 5, PA. 

Letters 
Zomputers in Medicine 

As a medical statistician, I read with 
nuch interest Robert S. Ledley's article 
)n "Digital electronic computers in 
~iomedical science" [Science 130, 1225 
1959)l. I was happy to see how much 
tttention is being given to some of the 
nore mathematically complex problems 
n medicine today. I find some of Led- 
ey's visions, however, not very realistic, 
n view of my own experiences. To 
:over these completely would require an 
~rticle far more extensive than Ledley's, 
$0 I shall confine myself to a sketch of 
3 few points. 

Ledley states that there are a great 
many applications of computers in the 
straightforward statistical analysis of 
medical records. A large computer 
manufacturer investigated this problem, 
at the request of an organization I was 
with at the time, and found that the use 
of computers was too expensive. Stand- 
ard punch-card machines are better. 

With regard to statistical analysis of 
medical problems generally, I learned 
through eye-opening experience that 
large amounts of data and complex 
mathematical manipulations usually con- 
tribute nothing but disappointment and 
wasted effort. No more valid informa- 
tion can be gotten from a set of data 
than is inherent in the data. I ,think most 
people have to learn this the hard way. 

Ledley states that measurements con- 
cerning an individual's normal state of 
health may serve as tools for instituting 
preventive measures before diseases oc- 
cur. Vaccination and immunixation pro- 
grams come under this heading, but 
where do we go from here? It is almost 
a certainty that we will develop some 
circulatory-system "disease" before we 
die, if we live long enough, but how do 
we prevent it? We know very little about 
the prevention of many diseases, par- 
ticularly those which afflict us later in 
life. Computers, to a certain extent, can 
help us study these problems, but that is 
all. 

When a machine performs a dis- 
criminating function-the problem of 
diagnosis-it must have good data as 
well as a good discrimination program. 
What do we know about "normal values 
in medicine," fundamental data in this 
problem? I suggest that Ledley obtain a 
copy of a fairly recent book by F. W. 
Sunderman and F. Boerner, Normal 
Values in Clinical Medicine (W. B. 
Saunders$ Philadelphia, 1950), and 
study some of these values. He should 
not be content with accepting the stated 
findings but should look up the original 
literature references, and should try to 
compare a set of "normal values" from 

one study with those of another study 
of the same thing. I have done some of 
this in connection with a book on medi- 
cal statistics that I am now writing. I 
was so disturbed by what I found that 
I am attempting to interest the National 
Institutes of Health in giving the prob- 
lem some serious study. In my opinion, 
adequate data as well as criteria for 
normality are lacking for many things 
in medicine. 

Establishing normal "base lines" is 
only one step in dealing with medical 
problems. Current medical practices re- 
quire continuous sources of accurate 
and precise measurements. How accur- 
ate and precise are current medical 
measurements? From the studies I have 
seen, they are subject to considerable 
improvement. Look, for example, at unit 
3 of A Syllabus o f  Laboratory Exami- 
nations in Clinical Diagnosis, by T. H. 
Ham (Harvard Univ. Press, Cambridge, 
1956). Results of a survey of the ac- 
curacy of some clinical laboratories are 
presented. The findings leave a great 
deal to be desired. Other more recent 
surveys show much the same thing. The 
main point here is that we have a long 
way to go before we can be satisfied 
with current practices in making some 
very basic medical measurements. 
Should we program a computer with 
data of unknown accuracy? 

I would like somehow to convey to 
Ledley that medicine is not a mechanis- 
tic science. I know of no better way to 
learn this than by some first-hand ex- 
perience. Ledley should visit a local hos- 
pital and listen while the physicians dis- 
cuss their problems. If possible, he 
should talk to a few patients himself. 
This should be done in a small hospital 
in a small town. 

I would like Ledley's opinion as to 
what to do in a case like this. An aged, 
senile member of a family is cared for 
in a nursing home. The financial drain 
on the family is very heavy, but he re- 
quires constant nursing care, too ex- 
pensive to provide at home. His senility 
has advanced to  the stage where he no 
longer even recognizes members of his 
own family. The patient develops 
pneumonia, which if not treated heroi- 
cally will probably prove fatal. Should 
he be "cured" to return to his vegetable 
existence for a little while longer? Is 
"old age" a disease? 

One prominent medical educator 
wrote not long ago, "In my opinion, 
what doctors say and do not say and 
what they do and do not do is one of 
today's most important factors in the 
cause and aggravation of illness" [W. 
Darley, "What is the next step in im- 
proving the teaching of preventive medi- 
cine," Assoc. Teachers o f  Preventive 
Med. Newsletter 6 ,  No. 2 (1959)l. A 
major factor in medicine is the inter- 
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personal relationship between the phy- 
sician and the patient. What can com- 
puters do here? 

Finally, I would like to repeat that I 
am much interested in learning about 
what is being done with computers in 
medicine. I think that Ledley's contribu- 
tion will be greater, however, if he will 
learn more about the day-to-day prob- 
lems and practices of medicine. 

ROBERT G. HOFFMANN 
J. Hillis Miller Health Center, 
University o f  Florida, Gainesville 

information can be recorded on a 1- 
foot-high stack of magnetic-tape reels 
weighing only 30 to 40 pounds, and con- 
veniently processed by electronic com- 
puters. Also, it is usually not practical 
to perform on conventional punched- 
card equipment any mathematical 
calculations other than counting or sort- 
ing; in many such oases digital com- 
puters become a necessity. I certainly 
agree with Hoffmann thact "no more 
valid information can be gotten from a 
set of data than is inherent in the data," 
but obviously no information at all can 
be obtained from a set of data without 
processing it. The kind and extent of 
processing evidently depends on each 
particular situation. 

Hoffmann disagrees with my opinion 
that the biochemical and physiological 
indices of an individual's normal state 
of health can be used as a ,tool for in- 
stituting preventive measures before 
diseases occur-because, he says, "we 
know very little about the prevention of 
many diseases. . . ." The meaning of 
the words very little is of course rela- 
tive, but it is certain that present knowl- 
edge of preventive measures for various 
diseases is far from zero. When an in- 
dividual survives a heart attack, his 
physician frequently suggests many 
changes in his daily habits to prevent 
another attack. If these changes in his 
daily habits had been instituted before 
the first attack, the attack might have 
been avoided, leading to greater lon- 
gevity for that individual. [See, for ex- 
ample, M. M. Gertler, M. A. Wood- 
bury, L. G. Gottsch, P. D. White, H. A. 
Rusk, "The candidate for coronary 
heart diseases," I .  Am. Med. Assoc. 170, 
194 (&959)] .  

Hoffmann appears distraught over the 
facts that "normal values in medicine" 
do not seem to be accurately known, 
and that "current medical measure- 
ments" are not always accurate or pre- 
cise. - Because of these inaccuracies he 
concludes that computers cannot be 
used. Certainly there are areas in medi- 
cine requiring vast improvements, but, 
quite contrary to Hoffmann's opinion, 
this indicates to me areas where com- 
puters can be significantly utilized-as 
aids to the more systematic collection of 
data, the more detailed analysis and 
evaluation of the results, the planning 
of improved studies, and so on. For ex- 
ample, perhaps the "normal values in 
medicine" appear not to be accurately 
known because without the aid of a 
computer individual variability has not 
been adequately considered or because 
it may have been too difficult to con- 
sider a sufficient number of factors or 
data. 

In asking my opinion of euthanasia, 
which is quite irrelevant to the article, 
Hoffmann probably means to pose a 
question about computer aids to medi- 

(Continued on page 564) 

Of the four general areas of applica- 
tions of computers in biology and medi- 
cine discussed in my article-namely, 
(i)  solutions to equations, (ii) simula- 
tions, (iii) data processing, and (iv) in- 
formation retrieval-Hoffmann is evi- 
dently concerned only with aspects of 
the latter two. He seems to take issue, 
"in view of [his] own experiences," with 
my statement that "there are a great 
many applications of computers in the 
straightforward statistical analysis of 
medical records, experimental results, 
and other data." However, judging from 
Hoffmann's letter, apparently his own 
experiences with computers must be 
quite limited. 

Before considering his specific points, 
I would like to note that he need not 
worry about a lack on mv Dart of direct 

experience with patients for, 
although presently not in practice, I 
have spent several years working in 
clinics and with private patients. Hoff- 
mann should heed the statement made 
in the article that presently most applica- 
tions of computers in biomedical science 
are being made by people with extensive 
cross-discipline backgrounds. 

I believe that Hoffmann has missed 
the most important point in his com- 
parison of punched-card machines and 
computers. As was pointed out in my 
article, "the advantage in the use of 
computers . . . is not derived merely 
from the fact that the computer can per- 
form complex mathematical and logical 
operations rapidly, but rather from the 
observation that the electronic compu~ter 
makes feasible the solutions to problems 
that could not otherwise be approached." 
Sometimes the use of computers can 
save money, sometimes not; no categori- 
cal statement can be made-it depends 
entirely on the particular circumstances. 
But the fact that an electronic computer 
presents vastly increased capabilities is 
beyond question. Consider, for example, 
just the basically simple case of handling 
ease: The information on a stock of 
punched cards that reaches as high as 
the Washington Monument and weighs 
about two tons would be difficult to 
manipulate with punched-card ma- 
chines; under some circumstances a 
project involving so many cards might 
be considered unfeasible. But the same 
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New Versatility in Polarographic Analysis 

WIDE-RANGE FISHER ELECDROPODE@ 

Manual or automatic operation 

Measures concentrations of 0.01 to 0.00001 equivalents 
per liter 

Increased potential range (-3 to +2 volts) 

Line-operated, without tubes or  batteries 

Separate polarographic cell permits thermostating 

Accessory for amperometric titrations 

Modem electronic design has increased the usefulness of the 
all-new Model 65 Elecdropode. Its extended potential range 
makes possible the accurate qualitative and quantitative analy- 
sis of a greater variety of inorganic, organic and biological ma- 
terials. There are polarographic methods for trace metals in 
alloys or body fluids . . . for alkaloids and antibiotics . . . for 
oxygen, halides and many other positive and negative ions. 

Use of a Model 66 Recorder makes determinations fully 
automatic and doubles the 400-to-1 sensitivity range. The 
Amperometric TitrimeterB accessory carries the range down 
to 10-6 or lower. 

The stable power supply requires no vacuum tubes or 
batteries, except a mercury reference cell. The Elecdropode runs 
directly on any 115-volt, 50- or 60cycle a-c line. 

For full details, please write: Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pa. 8-102 

In this polarogram. 
made automatically 
with the Model 66 
Recorder, the 
Elecdropode has 
identified and 
measured the 
concentrations of 
five different 
metals in the same 
sample. 

F FISHER SCIENTIFIC 0 Inniu's Largest Manolaclr~wDistribotwULabwalwyAllllancaLRug~tChemiuk 

IN THE U.S.A. Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston,W.Va. New York Washington Toronto 
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SCIENCE 

Footlights and Foot-Pounds 
In magnitude of preparations, complexity of operations, number of 

persons involved, and climactic quality, any large scientific meeting ranks 
high among other, comparable human activities. The uniquely complex 
Christmas meeting of the Association, which its own pressroom once de- 
scribed as the "world series of science," might be compared with the 
staging of a large-scale theatrical production. 

The story line is born, and eventually there is a "book"; headliners and 
others are considered for leads and bit parts, then signed up for the cast; 
the physical facilities are booked; the playbills go out, and tickets (regis- 
trations) are sold, both in advance and at the door; finally, projection 
equipment and props are mobilized. At last, the "first night" arrives- 
the house lights dim, the footlights go on, and lthe audience hushes; in 
that moment of keen expectancy, everything must go right! 

But AAAS meetings have no second nights. Another, not insignificanjt, 
difference is that there are scores of "first nights" (the programs) crowded 
into five and one-half days. And a perhaps poignant difference is that those 
who produced the programs and organized the meeting will write their 
own critiques! 

An increasing number of those who attend AAAS meetings, however, 
are impelled to comment, generally in complimentary terms. From such 
unsolicited observations it is indicated that these registrants have come to 
realize that the preparations for the Association's annual meeting-and 
the actual operations connected with it-do add up to a substantial out- 
put of energy on the part of many people. 

Even those who comment may not appreciate, however, the amount 
of thought, planning, correspondence, and persuasion that more than a 
hundred section and society secretaries and program chairmen have con- 
tributed. Editing, composing, and printing the General Program requires 
the almost undivided attention of one AAAS office and one devoted 
printer during two fall months. Shortly before the meeting opens, the 
committees on physical arrangements (which install lanterns and provide 
volunteers to operate them) and local public information become very 
active. 

In the days and hours immediately before the meeting, the Associa- 
tion's office and the pressroom are activated; exhibit booths are erected; 
large crates and innumerable small oartons are delivered and unpacked, 
and their contents displayed; the session rooms are cleaned, and chairs 
arranged. During the meeting, more than a thousand authors deliver their 
papers, short or long; boards, committees, and councils meet; the regis- 
trants commingle and commune, often late into the night. Whether this 
collectively great expenditure of energy be measured in dynes, ergs, joules, 
or foot-pounds-and here, Section M's valuable programs on systems of 
units could help-the sum total, if it could be computed, would be im- 
pressive. 

The expenditure of all these foot-pounds for the Chicago meeting was 
well worth while. As the reports in this issue indicate, the 126th AAAS 
meeting was notable for the uniformly high quality of its programs and 
exhibits, for the general smoothness of its operations, and for its good 
fellowship. Those who made the programs possible and those who par- 
ticipated have earned the thanks of the Association. They also have the 
satisfaction of knowing that, quite literally, they have helped science to 
a d v a n c e . - R a u ~ o ~ ~  L. TAYLOR, AAAS 



Tri-Carbm Liquid Scintillation Spectrometers Auto-Gammam Spectrometer Systems 

,':: ." These instruments are com- 
pletely automatic-no staff 2. ,~ 

time is required for counting. 
Both handle up to 100 

I 
samples and record all data 
i n  d ig i ta l  form on paper -- - -- 

Sensitive, versatile, simple to oper- tape* T h e ~  can be operated Flexible and accurate. . . complete 
ate.. . accurately count low-level on a 24-hour basis. t rans i s tor i zed  automatic sys- 
tritium and carbon-14 and all other terns for counting gamma-emitting 
beta- and alpha-emitting isotopes. isotopes. 

NEW IN METABOLISM S T U D I E S  

Con ANALYZER 
Measures ratio of carbon-12 dioxide to  
carbon-14 dioxide as well as respiration rate 
for research and clinical tests. Gives an 
on-the-spot visible recording. Also auto- 
matically punches out all data (including 
patient's previous medical history) on com- 
puter cards for future statistical study. 

NEW IN C H R O M A T O G R A M  S C A N N I N G  

BI-DIMENSIONAL SCANNER 
One-step operation. . . quantitatively locates 
and prints out counts per minute for 
radioactive zones on sheets or strips. Elimi- 
nates radioautography and need for sepa- 

I 

I 
rate counting. 

I 

SCALER 
In  geiger, proportional and scintillation 
counting, this transistorized instrument 
provides preset time to 100 minutes or 
preset count to 1 million. Has provision 
for automatic readout. Compact - no hot 
electron tubes. 

- Request literature giving full details. 
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DEPENDABLE BUT NOT EXPENSIVE 
The Hondi-Hot Plate costs only $16 ond is used by thousands of 
laboratories for al l  types of heating tasks where dependability 
counts. Here, you see it being used at The Point Research .Center 
of  the Glidden Company to boil 60% NaOH in which chemical 
resistant film is being tested. The hot plate is a little battered 
by this tough wear but. is still boiling merrily away. 
It can serve you every day too. Thermostatically controlled .and 
built to last, the Hondi-Hot Plate will provide temperatures from 
110" .to 600°F. Write for more details and the name of your 
nearest stocking distributor. . 

3735 west CO,~I,,, st. PR ECI S I0  N 1 
Chicago47. 111. SClENTlFlC CO. 

Local Ofices in Chicago Cleveland Houston 
New York Philadelphia Sun Francisco 

BACTO - LATEX 
0.81 MICRON 

Product of 
Do w R,esearch and 

Dif co Standdrdization 

Bacto-Latex 0.81 micron is characterized by 
uniform particle size, batch reproducibility 
and biological inertness. 

91 An inert carrier for use in clinical and 
investigational tests including 

RHEUMATOID ARTHRITIS 
INFLAMMATORY DISEASES 

TRICHINOSIS 
LEPTOSPIROSIS 

I Q Recommended for Rheumatoid Arthritis Tests 
of Singer and Poltz and modifications. 

Literature available on request 
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I IN THE 
AGE OF 
SCIENCE 

Edlted by I BRAND BUNSHARD 

I 
A probing appraisal of American 
schools and the major current pro- 
posals for their reform-by 30 dis- 
tinguished scientists, philosophers 
and educators. $4.50 

I 
AMONG THE CONTRIBUTORS 

Arthur Bestor Ernest Nagel 
John L. Childs Reinhold Niebuhr 
Philippe LeCorbeiller David Riesman 
Margaret Mead Fletcher G. Watson 
Hans J. Morgenthau Warren Weaver 

''To be read by all who are con- 
cerned with the burning problems 
of our educational systems and in- 
stitutions today." Robert H. Carkton, 
Executive Secretary, National Sci- 
ence Teachers Association. 

BASIC BOOKS 
i Cubllshen 
; 59 Fourth Avenue, New York 3, N. Y. 

E. J. MacNamara, New York Institute 
of Criminology, secretary-treasurer and 
AAAS Representative; Vernon Fox, 
Florida State University, member-at- 
large; and Howard Leary, deputy police 
commissioner of Philadelphia, editor. 

The 1959 Annual Award of the 
American Society of Criminology was 
presented to the Most Reverend Bernard 
J. Sheil, D.D. Telegrams and letters 
congratulating Dr. Sheil were received 
from President Eisenhower, Vice Presi- 
dent Nixon, Adlai Stevenson, Harry 
Truman, Eleanor Roosevelt, and several 
score criminologists and criminological 
organizations. 

DONAL E. J. MACNAMARA, 
Secretary-Treasurer 

American Statistical Association (K5) 

The American Statistical Association 
held two symposia, one on descriptive 
statistics and one on statistical tech- 
niques. The papers on descriptive statis- 
tics were concerned with the popula- 
tion statistics of the Ch'ing dynasty of 
China (Irene B. Taeuber and Nai-Chai 
Wang); an analysis, based on census 
data, of marital instability and its rela- 
tion to education, income, and occupa- 
tion (Karen G. Hillman); voting in 11- 
linois from 1888 to 1958 (Duncan Mac- 
Rae, Jr., and James A. Meldrum); and 
the estimation and use of production 
functions in agriculture (Earl 0. Heady 
and Luther Tweeten). 

In the second symposium, the follow- 
ing statistical techniques were discussed: 
"Beyond factor analysis" (R. Darrell 
Bock); the use of forced choice ques- 
tions and the power function (Robert 
McGinnis); the repeated measurements 
problem (John W. Cotton); and a com- 
prehensive model for reliability theory 
(Lee J. Cronbach and Goldine C. 
Gleser) . 
ROBERT F. WINCH, Program Chairman 

History and Philosophy of 

RUSSIAN HIGH-SCHOOL 
SCIENCE EXAMINATIONS S 

groups, produced.exclusivdy by of two symposia on Theory Construc- 
tion in Logical and Historical Perspec- 
tives and one symposium on each of 

Science (Section L) 
I am delighted to report that the 

sessions of Section L were outstandingly 
successful. Many enthusiastic congrat- 
ulat,ions reached me during and after 

Send for fascinating translation of actual 
Soviet tenth ear final examinations in physics, 
chemistry, argebra, geometry. With it you get 
-also free-detailed guide for applying Title 
111 funds (National Defense Education Act) 
to purchase of classroom science materials; 
plus illustrated catalog of tested, educator- 
approved science-teaching aids for all age 

ISOTOPES 

the Chicago meeting. Encouraged by 
Raymond L. Taylor's helpful and sug- 
gestive ideas on "Symposia in utopiaw 
[Science 123, 253 (17 Feb. 1956)l I had 
organized a 4-day conference consisting 

for Your 
Development Work 

Oak Ridge National Laboratory offers 
more than 300 radioactive and stable 
isotope products. 

RADIOISOTOPES 
Fission Products-Kilocurie quantities 
of cerium-144, cesium-137, promethium- 
147 and strontium-90 available. Orders 
for sources will be completed to  your 
specifications. 
Processed Solutlons-90 processed ra- 
dioisotopes may be obtained, including 
many carrier-free and high specific activ- 
ity products. 

STABLE ISOTOPES 
More than 200 stable isotopes 
available from 50 elements. 
Chemical processing and target 
fabrication servicea also offered. 
Ultra-high isotopic purity in a 
number of isotopes. 

For information or literature, write to: 
Isotopea Division, Oak Ridge National 
Laboratory, P. 0. Box X, Oak Ridge, 
Tennessee. 
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the following topics: Law and Conven- 
tion in Physical Theory; Induction, 
Probability, and Simplicity; The Logic 
of Constants and Variables; Philosophi- 
cal Issues of Quantum Theory; and 
Methodological Problems of Psychology 
and the Social Sciences. 

I am deeply grateful to all the partic- 
ipants for their splendid contributions. 
The meetings were extremely well at- 
tended. The size of the audience varied 
from about 50 to over 200. The Lincoln- 
Douglas room of the LaSalle Hotel, in 
which all our sessions were held, was 
filled nearly to capacity at the symposia 
on quantum theory and probability and 
on the occasion of my vice-presidential 
address. The enthusiasm of the audience 
was impressive. On Tuesday, 29 Decem- 
ber, morning, afternoon, and evening 
sessions were held, all well attended, 
with long and intensive discussions, also 
from the floor. Most remarkable in this 
respect was the symposium on the phi- 
losophy of quantum theory. An audi- 
ence of 200 people listened with rapt 
attention (and participated) in this ses- 
sion which lasted without interruption 
for 4 hours. I don't think that there 
were more than three or four people 
who left the room during the sympo- 
sium. 

I wish it were possible in this all-too- 
brief report to summarize at least the 
highlights of the conference. But prac- 
tically all speeches were of extraordi- 
narily high quality, and space permits 
me to say only that a great number of 
the scientists and philosophers present 
in the audience told me that they had 
never witnessed a more "meaty and 
exciting" conference. Philosophy and 
history of science are now fully rec- 
ognized in their important and indis- 
pensable role in the world of scholar- 
ship. The logic and methodology of the 
sciences, based on an adequate grasp of 
the crucial junctures in the history of 
scientific ideas, devoted to an analysis 
of the basic concepts, assumptions, and 
procedures of the sciences, were well 
reflected (even though only in a few 
areas of concentration) in the symposia 
held at the meeting. 

It was very difficult to choose from 
the excellent set of lectures those papers 
which should be submitted for the 
Newcomb-Cleveland prize. Upon con- 
sultation with several of my most ex- 
perienced colleagues I decided to submit 
six papers, each superb in its own way, 
as candidates for this honor. 

Three publishing firms have already 
asked me for the rights of publication 
of the entire set of proceedings. It is our 

New ACE plastic coating 
makes glass sate 
has many uses 

When glass breaks, the new Ace plastic coating safeguards 
the chemist against flying glass, dangerous chemicals. 

The new Ace easy-to-apply plastic coating forms a protec- 
tive film around glass. This film will normally contain both the 
flying glass particles and dangerous chemicals should the glass 
break during hazardous experiments. Valuable research materi- 
als can be saved as the coating is  resistant to nearly all chemi- 
cals for a length of time adequate to permit recovery. 

In vacuum systems, a properly applied coating will prevent 
flying glass particles when fully evacuated flasks are broken. 
Useful for sealing of joints and stopcocks. 

Ace plastic coating can also be used to give glass a greater 
degree of resistance to breakage from mechanical shock. It can 
be applied in thick coats to build up handles on spatulas; as 
clamp and ring coatings, tong coatings. 

You will find many uses for the new Ace plastic coating. 
Price $5.50 500 cc. Easy to follow directions for applying and 
curing furnished. Order or write for further information today. 

O the r  Ace deve lopments  i n  the  c u r r e n t  Ace B u l l e t i n .  

To rece ive  Ace B u l l e t i n  r e g u l a r l y ,  p lease w r i t e  Dept .  S. 

Circle Number 529 on Readers' Service Card 
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MUL TIPL E-TUBE 

Ghromatograph y 

MISCO's desktop chromatography 
laboratory produces I-dimensional 
ascending or descending chromato- 
grams within 1 to 2 hours. Its unique 
tube design by Dr. Harold T. Gordon 
of the University of California, fea- 
tures six separate sets of glass cups 
for ascending and descending chro- 
matography. Instead of cleaning 
tubes, the operator simply removes 
cups and changes solvents in a few 
seconds. Each tube is completely iso- 
lated; up to six experiments can be 
performed simultaneously. Construc- 
tion throughout is air-tight, solvent- 
proof glass and polyethylene. 

Reference: H.  T .  Gordon, W .  Thornberg, 
and L. N .  Werum. "Rapid Paper Chro- 
matography of Carbohyilrates and Re- 
lared Compounds." Anal. Chem., 2% 
849-855,1958. 

Separate cups for ascending (left) and de- 
scending chromatography simplify operation. 

The price of the complete dtube unit 
is $98.00. For more details, write for 
technical bulletin. Please address 
Dept. No. 98 

SPf ClfllTlfS GO. 
1825 EASTSHORE HIGHWAY 
BERKELEY 10, CALIFORNIA 

intention to publish not only the main 
papers, but also those of the discussants 
as well as the rejoinders by the authors 
of the initial papers. In some cases even 
brief discussions from the aud-ience 
will probably be included in the volume 
(to be edited by the Minnesota Center 
for Philosophy of Science). 

Since the History of Science Associa- 
tion held its meetings simultaneously 
and in a different place, it is a matter of 
regret that there was only a very limited 

1 interchange between the two groups 
during the Chicago meeting. As cur- 
rently planned, this defect will be rem- 
edied in the program of Section L in 
the New York meeting in 1960. The 
history of science will loom large in that 
program, and philosophy of science, 
having had such a full and rich repres- 
entation at the Chicago meeting, will 
plan only for a smaller part of the 
New York sessions. In view of the 
interest in interdisciplinary communica- 
tion, emphasized at the luncheon of the 
officers of the AAAS, I have suggested 
a symposium on comparative methodol- 
ogy of the sciences for New York 
1960. 

I wish to express my sincerest thanks 
to the officers of the AAAS, especially 
to R. L. Taylor, Mr. Streeter (secretary 
of Section L), and to the participants 
in the Chioago symposia ~ n ~ ~ h i l o ~ o ~ h ~  
and history of science for their splendid 
cooperation which helped make our 
meeting one of such uniquely superb 
quality. 

HERBERT FEIGL, Chairman 

Philosophy of Science Association (L2) 

William Alberts (University of Chi- 
cago) read'a paper concerning the theory 
of ?the public interest." The paper was- 
criticized by Lewis Zerby (Michigan 
State) and Wayne Leys (Roosevelt) and 
provoked a lively discussion in which 
various members of the audience partic- 
ipated. 

Most of the participanis were in- 
clined to the-view that "the public in- 
terest" is a concept with theoretical 
significance, despite the fact that the 
words are often used for propagandistic 
purposes. To this extent there was dis- 
agreement with the conclusions reached 
by several political scientists in recent 
studies. 

The issue that divided the sympo- 
siasts was the question whether "the 
public interest" should be conceived as 
an aggregate of interests or as the out- 
come of decision-making institutions 
when proper procedures are followed. 

This was the issue that had been defined 
by Leys and Perry in the investigation 
which they conducted last year for a 
committee of the American Philosophi- 
cal Association. 

Alberts took the "proceduralist" posi- 
tion, although he recognized several 
difficulties in this conception of "the 
public interest": (i) it undermines our 
faith that scientific knowledge can be 
used in any direct or simple fashion to 
determine "the public interest," since 
social problems (controversies regarding 
the public interest) cannot be viewed 
as the finding of efficient means for 
achieving common goals; (ii) it does 
not easily explain the consensus that 
seems to exist in a free society even 
when the decision-making procedures 
themselves are in dispute. Alberts sug- 
gested that this consensus is an agree- 
ment about the relevance of values, 
underlying debates over particular com- 
binations of values to be realized by 
public policy. 

Zerby and several speakers from the 
floor ably defended the "aggregationist" 
position, but their arguments cannot be 
included in the space allowed for this 
report. 
WAYNE A. R. LEYS, Program Chairman 

Medical Sciences (Section N) 

Section N held its annual symposium 
organized along the conventional pat- 
terns of an interdisciplinary approach 
to a--discussion of a subject of current 
interest and importance in the medical 
field. The subject for the symposium 
this year was Aging-Facts and Theo- 
ries; the symposium was divided into 
four half-day sessions. 

The first speaker, John W. McCon- 
nel (New York State School of Indus- 
trial and Labor Relations at Cornell 
University) emphasized the complexity 
of the economic problems arising from 
efforts to provide adequately for the 
aging population. He emphasized that 
a large portion of people over 65 do 
not have economic stability and that 
their total annual income is at a level 
which provides no more than the basic 
necessities of life. Moreover, the very 
real and important effect that inflation 
has upon the operation of the economy 
as a whole is reflected to a greater de- 
gree on incomes dependent upon cur- 
rent fixed pension systems. 

Joseph T. Freeman (Philadelphia) 
reviewed the diseases of the aged and 
pointed out that although diseases of 
the young are also seen among the 
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aged, there are such diseases as osteo- the individual who is capable of work- Abraham White (Albert Einstein Col- 
porosis, heart disease, cancer, and others 
which are found with much higher fre- 
quency in the older age group. He em- 
phasized particularly the importance of 
the physician as a biologist in studying 
the aging problem, as -aging is a phe- 
nomenon of all biological species; by 
studying aging in various species, an- 
swers to fundamental problems may be 
found. Robert J. Havighurst (University 
of Chicago) discussed the problems of 
work and retirement, emphasizing the 
importance of preparing psychologically 
for the retirement period. He  also em- 
phasized that a change in our retirement 
program should be permissible to allow 

ing beyond a mandatory retirement 
age to do so. James Ebert (Carnegie In- 
stitution of Washington) discussed the 
very beadtiful studies which have been 
performed with Rous sarcoma virus 
grown on chick chorioallantoic mem- 
brane mixed with crude fresh muscle 
extract derived from the adult chicken 
or 18-day-old embryo. He  was able to 
show that, when the isolated Rous sar- 
coma microsomes and heart microsomes 
are applied in combination to the de- 
veloping chick embryo, growths are 
produced on the chorioallantoic mem- 
branes which contain striations similar 
in character to those in cardiac tissue. 
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lege of Medicine) employed the method 
of studying the balance between anti- 
bolic and catabolic phenomena. He  was 
able to show very beautifully that the 
influence of a hormone may be in op- 
posite directions, depending upon the 
age of the host from which the particular 
tissue is taken. 

Milton Landowne (Levindale Hebrew 
Home, Baltimore, Md.) stressed the im- 
portance of the changing nature of con- 
nective tissue ground substance ac- 
companying the aging process. He dis- 
cussed in particular those changes 
related to the cardiovascular system. 

Gregory Pincus (Worcester Founda- 
tion for Experimental Biology) reviewed 
the current status of the steroid hor- 
mones in the aging of man, pointing out 
such observations as the increased sbma- 
tropic hormones in postmenopausal 
women and of men of increasing age. 

Bentley Glass (Johns Hopkins), in 
discussing the relationship of genetics 
to the aging process, very masterfully 
reviewed t,he theories of aging, indicat- 
ing their weaknesses and strengths. He  
indicated ,that such significant contribu- 
tions as those of Strehler, for example, 
contribute toward positive thinking in 
this field. 

In the fourth and final session of the 
symposium consideration was given to 
the current facts relating to aging, and 
some of the theories which will, hope- 
fully, offer a guide for future investiga- 
tion. Nathan W. Shock (vice president 
of Section N) discussed in some detail 
the physiological changes which accom- 
pany the aging process. He emphasized 
in particular, those functions which de- 
crease during the development of senes- 
cence and poi,nted out that these func- 
tions do not all decrease to the same 
extent. For example, changes in the 
heart and kidney are much greater than 
functional changes in the nervous sys- 
tem and enzyme activity of tissue. He 
presented evidence which indicated that 
performance associated with advancing 
age in human beings is due to three fac- 
tors: (i) the dropping out of functional 
units in key systems; (ii) impairment in 
the functional capacity of the cells re- 
maining; and (iii) the breakdown of in- 
tegrated function in the individual. 

Prioreschi (University of Montreal) 
discussed a stress theory of aging, argu- 
ing that the rate at which the initial 
amount of "adaptive energy" present at 
birth is finally expended contributes to 
the length of life of a species. 

The symposium was closed by Samuel 
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E. Stumpf (Vanderbilt University) who 
entitled his discourse "The expanding 
new world of second-story people." He 
raised very interesting and provocative 
questions concerning the reasons for 
maintaining the aged, and the factors 
which have led to an increase in this so- 
called second-story, or postretirement 
population. He emphasized the neces- 
sity for maintaining in the aged the feel- 
ing of status, dignity, prestige, authority, 
and pleasure, which so frequently are 
significantly modified when the individ- 
ual comes to the age of his retirement. 

When viewing the status of current 
research in this field, it is clearly evident 
that solutions to problems of the aged, 
from a sociological, economic, and bio- 
logical point of view are in their infancy. 
The reasons for aging are at the present 
time not clearly understood. It can be 
anticipated that the critical testing of 
the theories presented may give new 
clues to the reasons for senescence. In- 
vestigators reporting at this symposium 
are clearly to be congratulated on their 
adventurous approaches into this very 
important and complicated area of biol- 
ogical and sociological interest. (This 
symposium was in part supported by 
grant RG-6789 from the National In- 
stitutes of Health.) 

ALLAN D. BASS, Secretary 

Dentistry (Section Nd) 

Section Nd held two symposia at the 
Chicago meeting arranged under the di- 
rection of the program chairman, Frank 
Orland (University of Chicago). 

The first symposium, on the oral 
aspects of aging, with R. F. Sognnaes 
as moderator, covered various levels of 
observations from gross morphology to 
ultrastructure with the following sub- 
topics: 

S. Pruzansky (University of Illinois) 
reported on aging of the face as ob- 
served by means of cephalometry of 
the craniofacial growth pattern, with 
special reference to the syndrome of 
progeria in which the affected child 
resembles a very aged person. 

E. 0. Butcher and J. Klingsberg (New 
York University) reported on histolog- 
ical aging changes in the supporting 
tissues of the teeth in rats, hamsters. 
and monkeys of different age groups. 
and noted various differences in the 
susceptibility of these animals to gingival 
inflammation versus alveolar bone de- 
struction. 

J. R. Ring (Washington University) 
applied histochemical techniques to the 
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study of subepithelial connective tissue 
of the mouth, noting age changes which 
may be responsible for an impeded in- 
terchange of body fluids and the con- 
nective tissue cells. 

A. A. Dahlberg (University of Chi- 
cago) presented a comparison from an 
anthropological point of view of the 
aging pattern in teeth from different 
population groups, noting variations in 
physiological response, wear and tear, 
in the aging pattern from group to 
group. 

John Nalbandian and R. F. Sognnaes 
(Harvard) discussed the microstructural 
age changes in teeth of contemporary 
man, focusing primarily on the micro- 
radiographic and electronmicroscopic 
nature of dentin in connection with the 
increasing sclerosis of the root dentin 
with age. 

David Weisberger (Harvard), in ab- 
sentia, projected certain areas of oral 
age manifestations warranting further 
study in the future. 

The second symposium arranged by 
Section Nd represented the final com- 
memorating event of the 100th anniver- 
sary of the American Dental Associa- 
tion entitled "American Dentistry at the 
Centennial Crossroad." 

G. C. Paffenbarger (National Bureau 
of Standards) reviewed the development 
and application of the varied types of 
dental materials employed in restorative 
dentistry over the past 100 years. 

H. Trendley Dean (American Dental 
Association) discussed the use of the 
epidemiological method in dental re- 
search, illustrating its importance by 
reviewing the development of water 
fluoridation as a public health measure. 

R. M. Stephan (National Institute of 
Dental Research) illustrated the antiq- 
uity of many so-called "modern" ideas 
and emphasized the need for making 
quickly available to investigators the 
latest world-wide research information. 

S. Peterson (American Dental Asso- 
ciation) reviewed the importance of 
dental education in the growth of den- 
tistry as a profession, stressing the re- 
cent rapid extension of graduate and 
postgraduate studies, hospital intern- 
ships, and residencies. 

L. W. Morrey and N. C. Hudson 
(American Dental Association) pre- 
sented a complete review of the periodi- 
cal literature from the time of the pub- 
lication of the first American Journal o f  
Dental Science in 1839, up till 1958 
when 173 dental publications were is- 
sued in the United States, versus 192 
dental journals in 49 other countries. 
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B. S. Hollinshead (director, Survey of 
Dentistry) discussed certain philosophi- 
cal problems of dentistry in Tts 100th 
year, including the relation between the 
profession and the public and the role 
of dental education and research in the 
progress of dentistry. 

At the conclusion of these two formal 
scientific gatherings of Section Nd, reso- 
lutions were made on the death during 
1959 of two distinguished contributors 
to  dental science: Dr. Edward Hatton, 
past president and for many years secre- 
tary-treasurer of the International As- 
sociation for Dental Research; and Dr. 
Frederick McKay, pioneer in the epi- 
demiological research on mottled 
enamel which led to the use of fluorida- 
tion as a public health measure. 

At the conclusion of the meetings, 
Paul Jeserich (University of Michigan), 
president of the American Dental As- 
sociation, addressed a concluding lunch- 
eon meeting of Section Nd, emphasizing 
the need for coordinated efforts among 
the dental groups representing practi- 
tioners, educators, and research work- 
ers. 

In addition to its own program, Sec- 
tion Nd cosponsored three other pro- 
grams: the large symposium on aging 
arranged by Section N (Medicine); the 
extensive symposium on germ plasm re- 
sources in agriculture arranged by Sec- 
tion 0 (Agriculture); and the annual 
meeting of Alpha Epsilon Delta, na- 
tional premedical honor society, which 
arranged a symposium on premedical 
and predental education. At the latter, 
L. R. Gribble, national president of 
Alpha Epsilon Delta, presided, and I. 
Schour, dean of the University of Illi- 
nois College of Dentistry, gave the wel- 
coming remarks. The first two papers 
reviewed the usefulness and pitfalls of 
aptitude tests as predictions for success 
in medical and dental schools, C. F. 
Schumacher discussing the MCAT and 
Grace Parkin discussing the ADA apti- 
tude test. The third speaker reviewed 
the recent Frank Bane report (U.S.P.H. 
Publ. No. 709) emphasizing the greater 
need for medical and dental practition- 
ers at present and in the future, and the 
financial predicament of professional 
students. This part of the meeting was 
followed by panel discussions centering 
around the qualifications of students 
and specific approaches used by certain 
schools to select students. A luncheon 
meeting followed, during which H. E. 
Longenecker (University of Illinois) 
spoke on applicants in future years. 

At the concluding Council meeting of 
the AAAS was announced the election 

of two new officers of Section Nd: for 
vice president and chairman, 1960, 
Joseph L. T. Appleton, professor 
emeritus and former dean, School of 
Dentistry, University of Pennsylvania; 
for councillor-at-large, 1960-63, John 
Hein, dean. Tufts University School of 
Dental Medicine. 

REIDAR F. SOGNNAES, Secretary 

Pharmacy (Section Np) 

Section Np  held eight sessions in Chi- 
cago. Forty-eight contributed papers on 
v a r i ~ u s  studies were presented, and one 
symposium was held. Over 300 persons 
registered as having attended one or 
more of the section meetings. 

The AAAS Council, the governing 
body of the Association, elected Joseph 
Swintosky (Research Division, Smith, 
Kline and French Laboratories) as a 
vice president of the Association and 
Don E. Francke (University Hospital, 
University of Michigan) to serve on the 
committee-at-large of the section for a 
4-year term. Swintosky will serve as 
chairman of the section for the coming 
year. 

Of major interest to the group in at- 
tendance was a most stimulatiqg vice- 
presidential address on "Professionalism 
and the pharmaceutical scientist" pre- 
sented by Glenn L. Jenkins. A sym- 
posium entitled "The Scientist's Part in 
Protection of the Public, Part I: Food, 
Drug, Cosmetic and Hazardous Chemi- 
cal Problems; Part 11: Food Additive 
Legislation" also attracted considerable 
interest, not only on the part of the 
pharmaceutical scientists in attendance, 
but also by many individuals from other 
scientific disciplines. Joseph Swintosky 
and Glenn L. Jenkins gave introductory 
remarks and served as presiding officers. 
Bernard E. Conley (secretary of the 
Committee on Toxicology of the Ameri- 
can Medical Association) gave a discus- 
sion of the labeling of hazardous chemi- 
cals. William F. Bousquet (Purdue Uni- 
versity) presented the problems of legis- 
lation on pharmaceutical ingredients 
and approaches to solving them. Bous- 
quet emphasized the importance of 
radioisotope techniques in studying food 
and drug residues and formed metabo- 
litis. The role of the cosmetic scientist 
in protecting the public health was cov- 
ered by Raymond E. Reed (Toni Com- 
pany). John H. Rust (University of Chi- 
cago) spoke on the applications of 
radioactive isotope tracer techniques 
to studying the food additive prob- 
lem. He emphasized the need for edu- 
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cation in isotope tracer techniques to 
supply trained personnel for food re- 
search now necessary under present 
food additive legislation. Problems in 
evaluating the safety of intentional 
food additives and unintentional food 
additives were set forth by 0. Garth 
Fitzhugh and Arnold J. Lehman (Food 
and Drug Administration). Edward J. 
Matson (Abbott Laboratories) explored 
the philosophical question of scientific 
judgement in law and regulation. He 
emphasized the need for sound scien- 
tific judgement based on known facts 
in arriving at conclusions regarding 
levels of toxic and carcinogenic sub- 
stances in foods for human consump- 
tion. The role of the scientific expert 
under recent food laws was sum- 
marized by Bernard L. Oser (Food and 
Drug Research Laboratories). The sym- 
posium was terminated with a question 
and answer session on current food, 
drug, ,and cosmetic problems. 

In addition to the above-mentioned 
program, the hospital pharmacy group 
had a most informative and well-at- 
tended full-day session under the guid- 
ance of George F. Archambault and 
Joseph A. Oddis. The meeting was held 
in the recently completed facilities of 

the American Hospital Association. The 
following organizations were repre- 
sented: American Society of Hospital 
Pharmacists, American Pharmaceutical 
Association, Illinois Society of Hospital 
Pharmacists, American Hospital As- 
sociation, National Association of 
Boards of Pharmacy, U.S. Public Health 
Service, Illinois Hospital Association, 
and the National Institutes of Health. 
Luncheon, entertainment, and dinner 
were sponsored by E. R. Squibb & Sons, 
Mead Johnson and Company, and Mc- 
Kesson and Robbins, Inc., respectively. 

George L. Webster (University of 
Illinois) opened the sessions of con- 
tributed papers. Egil Ramstad and his 
co-workers (Purdue University) pre- 
sented a series of six papers describing 
work done on plant biogensis and metab- 
olism using radioactive tracer tech- 
niques. C. T. Peng (University of Cali- 
fornia) discussed quenching of fluores- 
cence in liquid scintillation counting and 
in a second paper the fate of tumor im- 
plants in rats. The distribution of C14 
meprobamate in rat brain was discussed 
by J. L. Emmerson, T. S. Miya, and 
G. K. W. Yim (Purdue University). 
Herbert Schriftman (Wyeth Labora- 
tories) spoke of the applications of 
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paper chromatography and electropho- 
resis to the assay of pharmaceutical 
products. An improved 4r, whole-body 
liquid scintillation counter was described 
by B. G. Dunavant and J. E. Christian 
(Purdue University), and J. P. Vacik 
and J. E. Christian (Purdue) described 
the application of neutron activation 
analysis to the micro analysis of gold- 
containing pharmaceuticals. G. Levy 
(University of Buffalo) described the 
physical-chemical basis of the buffered 
aspirin controversy; D. E. Guttman 
(Ohio State University) discussed the 
solubilization of riboflavin; J. Autian 
(University of Michigan) discussed the 
binding of drugs by plastics; and M. L. 
Eichmann (Ohio State University) pre- 
sented information concerning the in- 
teractions of xanthine molecules with 
serum albumin. 

Other papers presented were "meth- 
ods of synthesis of tetrahydroquinoli- 
zonium salts," "Color-coding of drug 
dosage forms," "Hydration of procaine 
base," "Evaluation of suppository 
bases," "The social psychology of 
prescription writing," "Effects of phy- 
sostigmine on chick eggs," Pharma- 
cological prevention of acute heart fail- 
ure," and "Spray-drying of tablet gran- 
ulations." These papers were delivered 
by D. M. Stuart (Oregon State Col- 
lege), R. G. Brown (University of 
Texas), W. A. Strickland, Jr. (Univer- 
sity of Arkansas), J. Anschel (Warner- 
Lambert Research Institute), E. J. W. 
Hall (University of Texas), V. A. 
Green (University of Texas), J. W. 
Ingalls, Jr. (Long Island University), 
and A. M. Raff (Smi,th, Kline and 
French Laboratories), respectively. 

This meeting proved to be one of the 
most successful meetings of Section Np 
of the AAAS in recent years and was 
exceedingly well attended. 

JOHN E. CHRISTIAN, Secretary 

Agriculture (Section 0) 

The Section 0 program consisted of 
a symposium on Germ Plasm Resources 
in Agriculture; Development and Pro- 
tection. This program was arranged by 
the chairman of the section, R. E. 
Hodgson; it was co-sponsored by AAAS 
sections F, G,  N, and Nd, and by 15 
scientific societies. Of these societies, 
nine are affiliated with Section 0 ,  and 
six are affiliated with other AAAS sec- 
tions. 

The symposium was arranged in five 
half-day sessions as follows: (i) origin 
of germ plasm; (ii) the need for, and 
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utilization of, additional sources of 
germ plasm; (iii) developmental pro- 
grams in crops and livestock; '(iv) new 
approaches in the use of plant and ani- 
mal germ plasm; (v) perpetuation and 
protection of breeding stocks. There 
were 26 invited papers and five discus- 
sion papers. 

The entire program was very well at- 
tended. with a grand total of about 600. 
Interest and attendance were sustained 
to the very end of program, attesting to 
the excellence of the papers presented. 
The symposium topic dealt equally with 
plants and animals, and it accomplished 
the objective of providing interdiscipli- 
nary knowledge, techniques, and con- 
cepts to scientists concerned with many 
phases of germ plasm resources and 
their development and protection. 

The chairman designated for Section 
0 for 1960 is Firman E. Bear, of 
Rutgers University. A theme for the 
1960 symposium program in New York 
has been selected: Rural land zoning 
for agriculture and forestry and for 
urban and industrial development. Bear 
will have responsibility for the develop- 
ment of the program. R. E. Hodgson 
(1959 chairman), has been elected as a 
committeeman-at-large for Section 0, 
for a 4-year term. 

HOWARD B. SPRAGUE, Secretary 

Industrial Science (Section P) 

The total impact of modern science 
on the food industry provided the cen- 
tral theme for Section P. In a half-day 
program, the present and potential 
future contributions of the biological. 
physical, social, and behavioral sciences 
to the food industry were assessed 
respectively by: Walter L. Obold (Drexel 
Institute of Technology), John R. 
Matchett (U.S. Department of Agri- 
culture), Ross A. Kelly (University of 
Illinois), and Leonard Kent (Needham, 
Louis and Brorby, Inc.). 

In introducing the symposium, Earl 
P. Stevenson, vice president for Section 
P, observed that modern technology has 
a practical concern for reconciling man's 
productive potential with his reproduc- 
tive potential. While we must be mind- 
ful that the balancing of the two cannot 
be achieved through production alone, 
the realistic approach is not the control 
of population growth, necessary as this 
may prove to be, but the fullest utiliza- 
tion of existing resources to increase 
production. He stated that, while two- 
thirds of the people of the world are 
hungry and struggling to survive on 

minimum or insufficient diets, obesity is 
the principal nutritional affliction of 
America. 

Frank C. Croxton (Battelle Memorial 
Institute; retiring vice president for Sec- 
tion P) spoke at a luncheon following 
the symposium on the topic, "Scientific 
man and unscientific society." He ob- 
served, "The individual of today, having 
the ability to be objective, selfless, and 
unhampered by group pressures, has 
the capability to be scientific in thought 
and approach. Today, society being es- 
sentially subjective. harried by group 
pressures and necessarily guided by na- 
tionalistic egoism, is rarely able to be 
scientific. . . . It is important for each 
one of us to encourage individual crea- 
tivity, the scientific method and the in- 
corporation of both into the behavior of 
society. . . . The constantly and rapidly 
increasing importance of science in the 
lives of men and nations imposes on us 
the absolute necessity of assuring the 
position of aspiring man in our con- 
servative or even antiscientific society. 
. . . The scientist must be provided with 
the freedom necessary for creative re- 
search. He  in turn must continually be 
aware of society's problems and his 
potentialities for improving human wel- 
fare." 

The 1959 Industrial Science Achieve- 
ment Award of Section P was presented 
jointly to Armour and Company and 
Swift & Company in recognition of the 
accomplishments of their respective re- 
search departments in finding practical 
applications of scientific knowledge in 
the development of a wide variety of 
foodstuffs and chemical products. 

ALLEN T. BONNELL, Secretary 

Institute of Management Sciences (PI) 

The Institute of Management Sci- 
ences, recently affiliated with the Asso- 
ciation, held a special program at the 
Chicago meeting. The synlposium, 
"Management science," with Abraham 
Charnes as chairman and Allen Newell, 
Anatol Rapoport, and Harold Guetz- 
kow as speakers, ran smoothly through- 
out and was entirely successful. 
MERRILL M. FLOOD, Prograrn Chairinan 

Society for Industrial Microbiology (P2) 

A Chicago section of the Society for 
Industrial Microbiology was organized. 
There was a fine representation of local 
industrial microbiologists. The section 
is already functioning with what we 
hope will be an interesting program for 
our colleagues in the Chicago area. 

A. DAVID BASKIN, President, 
Cliicngo Section 
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Education (Section Q) 

Section Q had a comprehensive pro- 
gram of symposia, contributed papers, 
field trips, conferences, and reports. In 
general, the sessions were well attended 
and interest was high. In Section Q and 
in the programs of the affiliated socie- 
ties, 18 sessions were devoted to papers 
which treated subjects as varied as "Ra- 
dio telemetry of nerve action potentials" 
and "Analysis of algebra textbooks used 
in the Russian secondary schools." 
There were five lectures and a special 
report of the National Project for the 
Identification, Development, and Utili- 
zation of Human Talent. Numerous 
other special programs and committee 
meetings were also scheduled. Paul 
Witty's report on televiewing had an 
excellent reception, both with the audi- 
ence to which he presented it, and with 
the press. 

The excellent vice-presidential address 
on "Fallacies in the concept of over- 
achievement," by Warren Findley, was 
well attended. The most vigorous busi- 
ness meeting in several years was held, 
and plans were laid for a more active 
involvement of the section committee in 
section affairs. 

There are increasing indications, in 
both the section itself, and in its affili- 
ated societies, that closer identification 
with the subject-matter sections is de- 
sired. This was evidenced by an expres- 
sion of a need for greater opportunities 
and encouragement to attend the pro- 
grams of other sections, and by a desire 
for opportunity to share more fully with 
other sections in the development of 
programs of mutual interest. 

Joseph Novak (Purdue University) 
was elected to a Cyear term as commit- 
teeman-at-large, and John C. Flanagan 
(University of Pittsburgh) was elected 
by the Council as vice president and 
chairman of Section Q. 

HERBERT A. SMITH, Secretary 

Section Q and the Council for Excep- 
tional Children held joint sessions in the 
morning and afternoon of 26 December. 
The morning session was devoted to a 
consideration of organic and social fac- 
tors in mental deficiency and their 
significance to the educational program. 
George Yacorzynski (Northwestern Uni- 
versity Medical School) reported re- 
search indicating that precipitate de- 
livery and anoxia are more frequently 
associated with later evidences of brain 
damage than are prolonged labor or in- 
strument deliveries. Bernard Demsch 
and William Itkin (Cooperative Re- 
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CRATURE 2 

PRlCE I 

search Project on Mental Deficiency of 
the Chicago public schools) presented 
research data strongly suggesting that 
individual psychological examinations 
utilizing either the Stanford-Binet test 
or the WISC test underestimate the po- 
tential of children who have recently 
migrated from the rural south to an 
urban school system, since these chil- 
dren appear to achieve more rapidly 
than their intelligence scores would pre- 
dict after a few years in the urban school 
situation. Other papers were presented 
by Louise Sinderson (Joliet public 
schools) and Henry Turkel (Detroit, 
Mich.). 

The afternoon session was devoted 
to the topic "Weapons of the school in 
the war against delinquency." The im- 
portance of a strong and flexible total 
school program was stressed in the first 
two papers by Louise Daugherty (For- 
restville School., Chicago) and Irving 
Abrams (director of health services, Chi- 
cago). They pointed out the need for 
school organization which permits the 
principal of a school in an underprivi- 
leged area to adapt the curriculum and 
the organization to the needs of the 
community. Abrams presented research 
on an extensive health survey of a large 
school in a problem neighborhood, re- 
vealing the high incidence of health 
problems in a population which also has 
a high delinquency rate. He recom- 
mended strengthening the school health 
program in such communities, par- 
ticularly a roving team of medical ex- 
perts, including a pediatrician, a psy- 
chiatrist, nad a neurologist, who would 
make rapid evaluations at the school 
site of children with health problems 
referred by the school staff. A number 
of other special school programs were 
described. One was an effective guidance 
and adjustment program for young peo- 
ple returned to a city high school after 
serving a term in a state school for de- 
linquents. Another was a series of spe- 
cial classes in Milwaukee designed to in- 
troduce migrants to ways of living in the 
city and succeeding in the city schools. 
A third was the revised curriculum in a 
school for socially maladjusted adoles- 
cent girls reflecting many years of ex- 
perience in the girls' branch of the 
Montefiore special school in Chicago. 
Discussion of these papers emphasized 
the many aspects of the school's respon- 
sibility in the prevention of delinquency. 
First of all, the school must be a good 
school providing a strong academic pro- 
gram preparing all young people to meet 
the varied demands of American citi- 
zenship; second, an effective school sys- 
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tem must devise and utilize a wide 
variety of special attacks on special 
problems to meet the needs of individual 
children and special groups of children, 
utilizing the disciplines of medicine, 
social work, and psychology as well as 
education. 

FRANCES A. MULLEN, 
Program Chairman 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics (Ql) 

Sunday, 27 December. John R. Mayor 
reviewed the STIP studies in science 
teacher education now being undertaken 
by several universities. These studies 
include use of undergraduates as lab- 
oratory assistants in science courses, 
appointment of science advisers for ele- 
mentary school science teachers in train- 
ing, development of testing programs 
for teacher certification, and training in 
laboratory procedures for more effec- 
tive teaching. J. R. C. Brown reported 
on the program designed to encourage 
research in smaller colleges, specifically 
those engaged in teacher training. Fur- 
ther grants are needed to continue these 
programs since the heavy teaching load 
of science teachers in smaller colleges 
frequently prevents these teachers from 
doing any research. F. B. Dutton gave 
a summary of the use of special teachers 
of science and mathematics in grades 
5 and 6. Further evaluation will be 
necessary before a final report can be 
made. 

William P. Viall reviewed the plans 
of the National Association of State 
Directors of Teacher Education and 
Teacher Certification for a national 
study of certification requirements for 
teachers of secondary science and 
mathematics. 

Harold E. Wise presided over a panel 
discussion dealing with the recent Gar- 
rett report of certification of secondary 
science teachers. Pertinent observations 
made during the discussion included (i) 
the need for those presently teaching 
science courses for teachers to up-grade 
these programs; (ii) integration of what 
is taught in elementary and secondary 
science courses with college courses; (iii) 
greater responsibility by faculty mem- 
bers in matters of teacher certification; 
(iv) comparable recognition for teaching 
and for research; and (v) awarding of 
graduate credit for at least some of the 
courses taken in the recommended fifth 
year of training for secondary science 
teachers. 

BROTHER G. NICHOLAS, 
Program Chairman 

more animal care 
developments from 

SINGLE PIECE LID WITH 
BUILT-IN, DEEP-DRAWN FEEDER 
A fourth lid style has been added to the  Econo-Cage line. These all metal, 
single piece lids with built-in, deep-drawn feeders (lid style "D"), make 
it possible to clean and service cage lids and feeders in  one operation- 
without the extra time and inconvenience required to separate and loosen 
feeder and lid, clean them separately and re-assemble them. When you 
clean an Econo-Cage Lid "D", you clean the feeding trough at the same time. 

All corners and angles of the  trough and lid are rounded so that there are 
no sharp edges. The single piece, deep-drawn construction provides a lid 
with no dir t  catching, hard t o  clean seams or crevices. Econo-Cage Lid "D" 
nests for compact storage as do  all the  cages and lids in  t he  Econo-Cage 
line. The lid5 are formed of a single piece of galvanized wire cloth which is 
crimped around a heavy galvanized rod to form the  rim. Stocked in # 3  
mesh, the lids are available in any  other size mesh on  special order. 

The "D" style lids are suprisingly low in cost. They are presently available 
in size 11% " ~ 7 %  " (to fit Econo-Cages #22-Fiberglas, #23-Tyril clear 
plastic, # 24-linear polyethylene, and # 25-polypropylene) and in size 
19 " ~ 1 0 %  " (to fit Econo-Cage #32-Fiberglas). 

Single piece lid #32D with built-in The new style #22D lid 
trough feeder, is shown here with cage #32 is shown here with the new 

(19"x10HXx6%" deep). The cage is Fiberglas cage #26, the low cost 
PATeNT PCNDlNo 

polypropylene unit. 

NEW, LOW COST CLEAR CAGES 
We are proud to announce the addition of a high quality, clear plastic cage 
to the Econo-Cage line. This unit, Econo-Cage # 23: 11% " ~ 7 %  "x5" deep, is 
designed to answer the needs of researchers who require constant or immediate 
visual access and whose budgets require economy. 

also, POLYPROPYLENE & LINEAR POLYETHYLENE CAGES 
In addition to the complete line of superior quality Fiberglas Econo-Cages, 
we now offer a new group of lower price cages of polypropylene and linear 
polyethylene. 

WRITE : Econo-Cage Division, Box #8 

MARYLAND PLASTICS, INC. 
Federalsburg, Maryland 
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Wednesday, 30 December. Malcolm 
Smith reported for the Physical Science 
Study Committee. Smith reviewed the 
status of the present course in high 
school physics and referred to the wide- 
spread try-out of materials during this 
school year. He also indicated the avail- 
ability of films for the course and for 
teachers. E. G. Begle (Yale University) 
reviewed the work of the School Mathe- 
matics Study Group which has prepared 
sample textbooks for grades 7 through 
12; these books are being used this year 
by more than 600 teachers in 100 

schools on an experimental basis. Teach- 
ers are reporting experiences, and re- 
vision of the textbooks will be made 
during the summer of 1960 on the basis 
of these experiences. Reference was also 
made to the panels on monographs, 
teacher education, mathematics for slow 
students, and mathematics in grades 
4-6. Arnold Grobman (University of 
Colorado), director of the Biological 
Sciences Curriculum Study, indicated 
that the first serious writing on the proj- 
ect would be carried on during the sum- 
mer of 1960 on a basis similar to that 

FRACTION 
COLLECTOR 

You can isolate exceedingly pure gas 

chromatograph fractions for supplemen- 
tal analysis with this single instrument- 

the Hamilton Fraction Collector! It uses 

the "Freeze-Out'' method of fraction col- 

lection, capturing the sample in a U tube 
on ultra pure silica sand chilled to liquid 

nitrogen temperatures. . . providing up to 

98% plus recovery! 

Rapid, easy, one stroke operation 

Available with heated line for high 
boiling fractions 

10 second preparation; samples at 5 

I second intervals ' Unlimited fractions from single run 

Economical fraction containers, no 
stopcocks, need no grease 

Order direct, or write today for literature and prices. 
Also available through your supply house. 

H A M I L T O N  COMPANY, r ~ c .  
P. 0. Box 307-K, Whittier, California 

used by the physics and mathematics 
studies. In the meantime, teams are 
working on teacher education materials, 
on identification of qualities of gifted 
biology teachers, and on the goals of 
biology education from kindergarten 
through grade 12. B. F. 'Heller (Univer- 
sity of Minnesota, Duluth) reviewed the 
work of the Teaching Resources Plan- 
ning Group in Geology held' at Duluth 
last summer. The project is directing its 
attention to preparation of supple- 
mentary materials for elementary and 
secondary schools. The plan does not 
call for the recommendation of a year's 
course in geology in the secondary 
school. Robert Silber, representing a 
committee of the Division of Chemical 
Education of the American Chemical 
Society, reported on plans for curric- 
ulum studies in chemistry and included 
reference to the Chemical Bonds Ap- 
proach Project which developed a 
sample course at Reed College last sum- 
her .  

JOHN R. MAYOR, Program Chairman 

National Science Teachers Association (Q6). 

The general session of the science 
teaching societies affiliated with the 
American Association for the Advance- 
ment of Science, held on the morning of 
27 December, had as its theme, "Man 
and space travel." John A. O'Keefe 
(Theoretical Division, National Aero- 
nautics and Space Administration) pre- 
sented a paper on the surface of the 
moon, dealing with the phenomenon of 
retroreflection. James C. Fowler (Cran- 
brook Institute of Science) spoke on 
the place of planetaria in teaching 
space science. 

Concurrent elementary school, junior 
high school, and senior high school ses- 
sions dealing with "Here's how I teach 
space science" were held that afternoon. 
These sessions were chaired respectively 
by Helen J. Challand (National College 
of Education), Edward Victor (North- 
western University), and John S. Rich- 
ardson (Ohio State University). These 
programs, offering practical classroom 
ideas, have been a popular feature at 
previous meetings. At the senior high 
school session a group of able students 
from Evanston Township High School 
demonstrated how they learn physics of 
an extremely advanced nature. 

A symposium on K-12 planning, 
which began on 28 December, under 
the leadership of Donald G. Decker, 
president of the National Science 
Teachers Association, continued through 
three sessions. At the preliminary meet- 
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RCL's new low-cost G-M Counting System Is  ideal for economy-minded highschool, college, r 

only $695 OO* training laboratories where quality is  important. Immediate delivery on  complete system or Ir 
vidual components. System features: 

SCHOTT 
(West Germany) 

Narrow Band Interference Filters 
For the spectral region from 390-1200mp 

Transmission up to 60% 
Half-Value Width down to 5mp 

Tolerances at peak wave length: 
"1% for regular quality 

+0.5% for precision quality 

Also available: 

Schott lnterference Filters for the 
Ultra-violet region from 31 0-389mp 

and for the 

infrared spectral area up to 2000mp 

Write for further information 

FISH-SCHURMAN CORPORATION 

74 Portman Road, New Rochelle, N.Y. 

Mode l  20304-New Low-Cost Scaler with five digit direct glow transfer tube readout and 400-1600 
V. high voltage power supply. Regulation: 0.5% for t 10% line variation at 1,000 
volts. Indication o n  panel mounted meter. Input sensitivity: 60 mv with a rise time 
of less than 5,, seconds. Factory preset at .25 volts. Resolving time is  less than 4 4  
seconds. Cabinet or rack mounted. Front panel dimensions: 19" wide x 4%" high. 

GLASS ABSORPTION 
CELLS made 

by KLETT 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectr~c Colorimeters- 
Calorimeters - Nephelometers - Fluorimeters- 
Bio-Colonmeten - Comparators - Glass Stand- 
ards-Klett Reagents. r 

Klett Manufacturing Co. 
179 Eut 87 Street, New York, New York 

Rodel 30160-Vertical iron shield with lucite mount for end window detector. 

model 1OlOCHalogen quenched end window detector with lite of 3 x 1010 counts. Window 
thickness: less than 1.5 mg/cml. Student proof-cannot be damaged by excess 
voltage. 

7 Model  30905-Precision timer accurate t o  within 0.1 second. Range: 1 second t o  60 mlnutes with 
one second steps. 

Model  319014  it. G-M cable. 

Model  30500-Uranium glass test sample. 

*Export model 
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ing, critical problems of curriculum 
planning were highlighted by a panel of 
speakers. The problems thus identified 
were the basis of six concurrent round- 
table discussions which followed. At  the 
third session, the members of the round- 
table groups reassembled to summarize 
their considerations of the problems and 
issues involved in K-12 curriculum 
planning. Data collected by a question- 
naire prepared by Decker indicated that 
those present felt (i) that a carefully in- 
tegrated K-12 program is the aim of 
science education and (ii) that NSTA 
should provide leadership in developing 
such a program to be modified by 
schools for local use. 

J. Myron Atkin (University of Illi- 
nois) was chairman of a joint assembly 
on elementary science teaching prob- 
lems on 29 December. 

On 30 December, Zachariah Subar- 
sky (Bronx High School of Science) 
presided at an invitational conference 
providing opportunities for scientists to 
hear about, discuss, and counsel on the 
program and activities of the Future 
Scientists of America Foundation. 

MARGARET J. MCKIBBEN, 
Progrrrrn Coordinator 

Science Teaching Societies (Q7) I 

OXFORD 

Scientific Texts 

The Special Theory 
of Relativity 

By JOSEPH AHARONI. This 
book deals with both tensors and 
spinors in mathematical terms 
and explains their application in  
physical theories which satisfy the 
theory of relativity. $7.20 

Algebraic Curves 

By J. G. SEMPLE and G. T. 
KNEEBONE. This is a systematic 
account, on purely algebraic lines, 
of the basic theory of algebraic 
curves. I t  covers all the basic 
projective and invariantive theory 
from the theorem of Bezout to 
that of Riemann-Roch and in- 
cludes chapters on the Cayley co- 
ordination of curves. $7.20 

Data for Biochemical 
Research 

Edited by R. M. C. DAWSON, 
DAPHNE C. ELLIOTT, W. H. 
ELLIOTT, and K. M. JONES. 
This is a reference book on the 
compounds, reagents, and tech- 
niques that are used most fre- 
quently in the laboratory by re- 
search workers in biochemistry. 

$10.10 

Doubt and Certainty 
in Science 

A Biologist's Reflections 
on  t h e  B1"ain 

By J .  Z. Young. How the nerv- 
ous system, especially the brain, 
functions from the point of view 
of the biologist. "Non-technical, 
instructive, and extremely read- 
able." 

-Saturday Review. 
Galaxy paperback edition. $1.50 

At all bookstores 

OXFORD UNIVERSITY PRESS 

New York 16 

1 

This is the final statement from thc 1 
general chairman for the 1959 joint 
meetings of the Science Teaching So- 
cieties affiliated with AAAS. From all 1 
reports everything proceeded sn~oothly. 1 

I appreciate the generous coopera- 
tion which I received from the officers I 
of the AAAS and the societies, from I 
the committee chairmen, and from 1 
members of all conlnlittees. I also ap- ' 
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preciate the fine cooperation of the 
Sherman Hotel personnel. 

The publicity conlnlittee worked 
hard on their tedious but important task 
of addressing thousands of letters to the 
administrators in the adjacent states. 

The hospitality committee did a fine 
job of manning the tables and answer- 
ing questions. Students from Rosary 
College and Chicago Teachers College 
volunteered for these posts. 

Because of the decision to use the 
facilities and services of the Chicago 
school system for projecting slides, the 
services of the physical facilities com- 
mittee were not used to the fullest pos- 
sible extent. 

The success of the coffee hour com- 
mittee was evident from the large at- 
tendance at that function and the ap- 
parent enjoyment on the part of those 
who attended of this period set aside 
for visiting with friends. 

I 
I 



Information on educational tours was 
mimeographed by the educational tours 
committee and distributed at the regis- 
tration desks. 

For all these efforts I am deeply 
grateful. The combined activities and 
cooperation of many people contributed 
to the success of the Chicago meeting. 

MURIEL BEUSCHLEIN, Coordinator 

Academy Conference (XI) 

The Academy Conference held a very 
successful and well attended meeting at 
the Hotel Sherman on 27-28 December. 
The first session was given over to prob- 
lems of the Junior Academies of Sci- 
ence. Elnore Stoldt (Jacksonville, Ill.) 
organized and presided over the pro- 
gram, which featured talks by Harry 
Bennett (Louisiana Academy of Sci- 
ence), M. S. McCay (Tennessee Junior 
Academy Program), and C. Leplie 
Kanatzar (Illinois State Academy of 
Science). 

The president of the conference, A. 
M. Winchester (Stetson University) 
presided over the Monday morning ses- 
sion, which featured reports of repre- 
sentatives of the member academies 
from all over the nation. Interesting dis- 
cussions were also presented on the 
methods of application for and utiliza- 
tion of grants from national organiza- 
tions by John Yarbrough (Meredith Col- 
lege) and Clinton Baker (Southwestern 
at Memphis). Robert C. Miller (Cali- 
fornia Academy of Science) was selected 
as the president elect of the Academy 
Conference, and E. Ruffin Jones (Uni- 
versity of Florida) was re-elected as 
secretary. 

John G. Arnold (Loyola University) 
presided over the Monday afternoon 
session which featured problems of the 
senior academies. Speakers included: 
W. C. Oelke (Grinnell College), Robert 
C. Miller (California Academy), Harold 
Hansen (Minnesota Academy), P. H. 
Yancey (Alabama Academy), and 
Wayne Taylor (Michigan Academy). 

The dinner meeting on Monday eve- 
ning was presided over by the retiring 
president John Yarbrough and featured 
the presidential address by A. M. Win- 
chester. His topic was "Tribulations of 
the textbook author." 

A. M. WINCHESTER, President 

Session on junior academies o f  sci- 
ence. Beginning with the conference at 
Navy Pier in Chicago 4 years ago, adult 
leaders of junior academies of science 
have pursued possibilities for improving 
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the quality of junior academies, so that Encouraging Women To Select and 
N e w  RONALD textbooks . . . those groups might be of greater service T~ ~d~~~~~ in scientific careers ( ~ 2 )  I 

HUMAN DEVELOPMENT 
PHYLLIS C. MARTIN 

ELIZABETH LEE VINCENT 
-both Chatham College 

March 1 5 .  A totally fresh approach to the 
study of human biology. Gearec! to stu- 
dent interest, this new textbook p .ovides a 
unique understanding of the structure and 
function of the human body by combining 
an introduction to physiology with back- 
ground material from embryology, anato- 
my, and psychology. Throughout, it clearly 
points up the implications these sciences 
have for the study of man's deve!opment. 

Stressing human anatomy and physi- 
ology, the book discusses how intelligence, 
attitudes, and feelings are affected by, and 
in turn affect the body. Human behavior 
and development are related to man's total 
environment: human biology is covered in 
terms of a changing, developing person, 
from conception to death. 275 original 
drawings by William A. Oshorn form an 
integral part of the book. 1960. 275 ills.; 
553 PP $6.50 

to young persons. It seemed fitting at 
the 1959 meeting, therefore, to focus 
attention on what has been accom- 
plished and to point out a few of the 
things that are being done to implement 
the suggested programs. 

For brief review, the recorder for the 
meeting, H. Neil Hardy (Indiana Uni- 
versity Laboratory School), recalled the 
ten proposals developed at the first meet- 
ing and indicated which have been im- 
plemented wholly or in part. It was 
noted that there is still need for more 
high school teachers to assume positions 
of leadership in the academies and for 
more exchange of ideas and informa- 
tion among groups. 

Representing the host state, Robert 
C. Wallace. chairman of the Illinois 
Junior Academy, was present. As sam- 

2 ,  

THOMAS H. CLARK Junior Academy to honorary member- 
COLIN W. STEARN 

-both McGill University ship in the AAAS for this year. She 

The GEOLOGICAL 
EVoLUT'oN of 

AMERICA 

March A approach to histoti- also presented Earl 0. Ehrhardt (Illinois 
cal geology, this new basic textbook covers Bell Telephone Company), who de- 

ples of activities of one academy, the 
chairman of the meeting presented two 
students, Lynda Hartman and David 
Llovd. who were selected bv the Illinois 

Throughout, the connection between the 
structural behavior of the geosynclines, 
basins, and shelf areas, and the pattern of 
sediments deposited in them, is stressed. 

The orogenic history of the Canadian 
Shield is treated in the lieht of conceDts 

the continent's evolution in terms of its 
three major structural units: the Appa- 
lachian and Cordilleran geosynclines, the 
stable interior, and the Canadian Shield. 

Academy with advisory and financial 
contributions from industry and busi- 
ness. 

The program consisted of three pres- 

scribed the ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ j ~  ~ d ~ i ~ ~ ~ ~  
Committee set up the Illinois Cham- 
ber of Commerce to aid the Junior 

decade. The eyolution of life in ~ h r t h  
America is discussed in a separate section. 
Important study aids include summaries of 
the plant and anlmal kingdoms; a wealth 
of fine photographs, maps, and diagrams: 
and annotated bibliographies. 1960. 290 
dlr.; 418 pp. $7.50 

that have emerged mostlv within the dast 

PRINCIPLES of 
PALEOBOTANY 

1 entations. two of which concerned Dro- 

WILLIAM C. DARRAH 
-Gettysburg College 

Just published-Second Edition. This 
book presents the conceptual scheme of 
paleobotany through the explanation and 
use of the assumptions and techniques em- 
ployed in the ~nterpretation of the fossil 
record. 

Each chapter includes descriptions of 
significant forms, their geological and 
geographical occurrences, and outlines of 
classifications. Major plant groups with 
fossil representatives are considered in 
chronologic and taxonomic sequence. Each 
taxonomic group is defined, and the basic 
discoveries relating fossil forms to these 
groups are introduced. The relationship 
between living and fossil groups is 
stressed throughout. A Chronica Botanira 
publication. 2nd Ed., 1960. 63 ills., 256 
PP.  $6.50 

grams for state junior academies where 
National Science Foundation aid is 
being used. Harry J. Bennett (Louisiana 
Junior Academy of Science), described 
the program being followed in Louisi- 
ana, and M. S. McCay (Tennessee 
Junior Academy Program) spoke of 
the methods used in Tennessee. 

Presenting a contrasting method used 
to encourage participation of young 
persons in science activities, C. Leplie 
Kanatzar (Illinois Academy of Science), 
described his observations of the Young 
Naturalists' and Young Technicians' 
Circles, which are the Soviet counter- 
part of American junior academies of 
science. To illustrate his talk, he used 
slides of photographs he made on two 
visits to the U.S.S.R. 

This session was well-attended. Most 
persons present had attended at least one 
of the previous meetings that dealt with 
the junior academies. There was expres- 
sion of the hope that continued effort 
will be made to bring these groups into 
closer contact and to improve their 
services. 

ELNORE STOLDT, Program Clzairman 

The second conference, cosponsored 
by Sigma Delta Epsilon and the Ameri- 
can Council on Women in Science, met 
on Monday afternoon, 28 December. 
Alan T. Waterman, director of the Na- 
tional Science Foundation, the keynote 
speaker, discussed "scientific woman- 
power-a neglected resource." He said. 
"At a time when the extent and quality 
of our scientific manpower resources 
are of critical importance we are failing 
to exploit the potentialities of women 
for scientific research and the teaching 
of science. . . . As a nation. we cannot 
afford this serious waste of intellectual 
resources. Women's general lack of in- 
terest in the scientific and technical 
fields is traceable to ( i)  prevailing cul- 
tural and social attitudes; (ii) discrimi- 
natory practices which deprive them of 
equal opportunities with Inen for ad- 
vancement and recognition; and (iii) 
the difficulties of combining a profes- 
sional career with homemaking and 
n~otherhood." After questions and dis- 
cussion from the audience, two group 
discussions were held sin~ultaneously. 

Captain Apollonia Addn~s, chief of 
the Division of Nursing Resources, 
Public Health Service, Department of 
Health, Education, and Welfare, and 
Hazel Bishop, president of H-B Labora- 
tories, spoke to one group about prob- 
lems of the working wonlan scientist. 
Captain Adams was moderator of the 
group discussion. 

The other group met with Mary 
Louise Robbins, department of bac- 
teriology, George Washington Univer- 
sity School of Medicine, who discussed 
undergraduate and graduate training 
for women in science. Dr. Robbins was 
moderator of the audience discussion. 

The two groups then met together to 
hear summaries of the two discussions. 
Commander Ernestine Thurman, Divi- 
sion of Special Grants, National Insti- 
tutes of Health, reported the discus- 
sion on problems of the working w0n-1- 
an scientist, and Esther Hand, traveling 
science teacher, Michigan State Uni- 
versity, reported the discussion on un- 
dergraduate and graduate training. 

ETHALINE CORTELYOU, Chairmarl 

Chicago Academy of Sciences (X6) 

A symposium on the physiology of 
reproduction of birds, cosponsored by 
the Chicago Academy of Sciences and 
Section F, was held on 28 and 29 
December. The Monday sessions, which 
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HlTACHl ELECTRON MICROSCOPES 
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meet your research requirements, as well as budgetary limitations. Erb & 

Gray offers complete service and maintenance by factory engineers, and a ( \  
full line of replacement 

C 

19 FEBRUARY 1960 

parts and accessories for both instruments. 2 
I 

Right: The Hitachi HU-11 offers a 1 

selected area diffraction reflGted 
electron diffraction, double con- 

n 
densers and 50, 75, and 100 V 

operation. iQ 
Left: For a guaranteed resolution 

of 20 Angstrom Units or better, 
great simplicity and versatility, the 

permanent magnet model HS-6 will 
satisfy the most exacting user. 

Magnification range, 200 X to 
28,000 x! " r/ t" 

& 

ERB 8 GRAY SCIENTIFIC, la. 
Exclusive Hitachi Distributors for the U. S. 
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gas-tight seals! %-.- -. - 
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Manostat introduces Plastic Glove Boxes with true 
one-piece construction, achieved with a chemical 
weld. Despite their moderate price, t h ~ .  bow are M an O S ~  at 
designed and constructed with such de-luxe features 
as positive "0" ring seals throughout, for leak-proof 
performance.. . and a full 18" diameter side entry, 
for maximum convenience. The Y4-inch thick Rohm 
& Haas Plexielas 11-UVA is unaffected by most in- 

Plastic 
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organic solutions, mineral and animal oils, low con- 
centrations of alcohol, paraffinic and olefinic hydre 
carbons, amines, alkyl monohalides, and esters con- Glove BOX 
taining more than ten carbon atoms. From $950 
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were attended by 50 to 60 people, 
covered the general topics of environ- 
mental control of the reproductive sys- 
tem (Wolfson), the role of the hypo- 
thalamus (Ralph) and the pituitary 
(Nalbandov and Harris) in reproduc- 
tion, the endocrinology of embryos 
(Watterson, Pincus, Meyer), and the 
hormonal responses of the female (van 
Tienhoven) and male (Hilton) r ep rodm 
tive tracts and accessories. These ses- 
sions were chaired by McLean and 
Edgren. The Tuesday sessions were less 
well attended, 25 to 35 persons; with 
Beecher and Wolfson in the chair, they 
covered the effects of the sex hormones 
on lipid (Pick and Cook) and calcium 
(McLean) metabolism, a discussion of 
secondary sex characteristics that might 
be hormonally controlled (Beecher), and 
sex behavior and the behavioral effects 
of sex hormones (Guhl and Lehrman). 
Although attendance at these sessions 
was rather small, discussion of the excel- 
lent series of papers was animated. 

Beecher and his academy staff are to 
be congratulated for the coffee and 
other refreshments served during the 
breaks and for arranging the informal 
luncheons that allowed continuation of 
discussions. I was particularly pleased 
with the exchange of ideas that resulted 
from gathering ornithologists, natural- 
ists, physiologists, endocrinologists, 
pharmacologists, and psychologists to- 
gether in the same room. 

RICHARD A. EDOREN, Secretary 
and Program Chairman 

Conference on Scientific 
Manpower (XS) 

The Conference on Scientific Man- 
power met on 28 December to consider 
the general theme of higher education 
and training in emerging fields of tech- 
nology. Morning and afternoon sessions 
were held, and six papers were presented 
dealing with specialized fields. 

R. D. Maxson (Commonwealth Edi- 
son Company and the Western Society 
of Engineers) served as chairman of the 
morning session. Harold L. Hazen 
(Massachusetts Institute of Technology), 
in discussing engineering education, 
described the trend toward sound gen- 
eral education with emphasis on science 
and mathematics; greater depth, gen- 
erality, and fundamental relationships in 
advanced science applications; and de- 
velopment of basic intellectual skills, in- 
cluding rigor of analysis, breadth of 
concept, creativity, and judgment, rather 
than specific engineering practice. John 
P. Hagen (National Aeronautics and 
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Space Administration) reviewed the 
many fields included in "space sciences" 
and urged that thorough training in 
analysis and understanding of the scien- 
tific method be included in graduate 
science training. Gordon A. Riley (Yale 
University) noted the unusual factors 
associated with training in oceanography 
and advocated greater fellowship sup- 
port for this field. 

S. B. Ingram (Bell Telephone Labo- 
ratories) presided over the afternoon 
session. Charles W. Shilling (Atomic 
Energy Commission) reported on train- 
ing programs supported by his agency 
and on the importance of public atti- 
tudes in developing excellence. W. R. 
Hibbard, Jr., (Metallurgy and Ceramics 
Research Department, General Electric 
Co.) placed emphasis on the field of 
metallurgy requirements for quality 
rather than quantity of trained man- 
power. Richard D. Greckler (Aerojet- 
General Corp.), discussing training for 
work on chemical fuels, urged "teaching 
the meaning of the fundamental laws of 
nature." 

The conference was again sponsored 
by the Engineering Manpower Commis- 
sion, the Scientific Manpower Commis- 
sion, the National Research Council, the 
National Science Foundation, and 
AAAS Section M-Engineering. Papers 
delivered at the conference will again 
be published by the NSF. Copies should 
be available by March. 

THOMAS J. MILLS, Program Chairman 

Sigma Delta Epsilon (X16) 

The grand chapter and dinner meet- 
ing of Sigma Delta Epsilon was held in 
the Walnut Room of the Morrison Hotel 
on 29 December. Approximately 60 at- 
tended the luncheon for all women in 
science on 30 December. Delaphine 
Wyckoff (Wellesley College) spoke on 
"Science in education and education in 
science." She emphasized the impor- 
tance of scientific training for both 
girls and boys in the lower grades 
through college for a better understand- 
ing of science in this space age. 

Two chapters were established in 
1959-Tau, with members in southern 
California and western Arizona, and 
Upsilon, at Indiana University. The 
organization has 20 chapters. 

Mary Lou Pritchard (Lincoln, Neb.] 
has been appointed editor of the News- 
letter. Betty McLaughlin, (Washington, 
D.C.) was elected permanent secretary, 

The fraternity recommended that one 
or more grants-in-aid be awarded an. 
nually for research especially for oldel 

. .  - 
to identify compounds emerging from a gas chromatograph. 

NOW BENDlX* TIME-OF-FLIGHT MASS 
SPECTROMETER RECORDS MASS SPECTRA 
The ability to record either mass 
spectra or mass ratios further widens 
the versatility of the Bendix Mass 
Spectrometer. The  speed and ease of 
using this new Analog Output System 
areillustrated by the following example: 

During a recent routine analysis 
performed a t  our Research Labora- 
tories Division, one hundred mass 
spectra were recorded on a direct 
writing recorder in less than two 
hours. These were the mass spectra 

of the eluted components of a mixture 
being separated by a gas chromato- 
graph and fed continuously into the 
Bendix Spectrometerfor identification. 

For complete details contact the 
Cincinnati Division, Dept. D2-19, 
3130 Wasson Road, Cincinnati 8, 
Ohio. Export Sales: Bendix Inter- 
national Division, 205 E. 42nd St.,New 
York 17, N. Y. Canada: Computing 
Devices of Canada, Ltd., Box 508, 
Ottawa 4, Ontario. C~RADEMARK 

Fast reaction studies such a8 $ 3 3  3 $ 3  
rocket exhaust analyak 

ATOMIC M A S S  UNITS 
Analysis of ians created outride 
the mass spectrometer. Olcillogram of xenon S P O ~ N ~  

Negative ion studio$. 
Simple, rapid analyds. 

VARIOUS OUTPUTS-Oscillo- 
scone used aiane or in combina- 

FEATURIS 
tG with ion pulse counting or 
recording outputs. 

RUGGED-The Dow Chemical 
Campany experienced only Yi of WIDE MASS RANGE-Each 
one percent downtime for mainte- spectrum coven 1 through 4000 
nance during the flnt six months 0.m.u. 
of operotiai SIMPLE OPEN CONSTRUCTION- 
FAST-10,000 mass spectra per permit; easy modification for 
m d .  special problems. 
HlGH RESOLUTION-Useable ALUMINUM GASKETS, HlGH 
odiacent mas resalutian beyond TEMPERATURE FEEDTHROUGHS- 
500 a.m.u. Permit effective bakeout. 

See the Bendix 
Mass Spectrometer 

at Pittsburgh 
Conference on 

ANALYTICAL CHEMISTRY 
and 

APPLIED SPECTROSCOPY 

* * *  
Penn-Sheraton Hotel 

February d- March 4 
BOOTH )Ic 64 

Cincinnati Division 
CINCINNATI, OHiO 
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women who need funds t o  complete 
a special project. When funds are  avail- 
able, a larger grant will be  made. 

A national honorary membership (the 
highest award in Sigma Delta Epsilon) 
was awarded to Louise A. Boyd, ex- 
plorer and author, of San Rafael, Calif. 
She is known for  her exploratory and 
scientific work in the arctic polar region, 
Greenland, Spitzbergen, and Franz 
Joseph Land. I n  addition t o  polar re- 
search, her interests include geography, 
geology, botany, and photogrammetry. 

ESTHER S. ANDERSON, President 

Meetings 
Forthcoming Events 

March 

18-1 9. American Laryngological Assoc., 
Miami Beach, Fla. (L. Richards, Massa- 
chusetts Institute of Technology, Cam- 
bridge. ) 

20-23. American Assoc. of Dental 
Schools, Chicago, Ill. (R. Sullen, 840 N. 
Lake Shore Drive, Chicago 11.) 

20-26. American Cong. on Surveying 
and Mapping, Washington, D.C. (C. E. 

BOTH POTASSIUM & SODIUM DETERMINATIONS 

IN A SINGLE SOLUTION SAMPLING 

Palmer, American Soc. of Photogram- 
metry, 1515 Massachusetts Ave., NW, 
Washington 5.) 

20-26. American Soc. of Photogram- 
metry, Washington, D.C. (C. E. Palmer, 
ASP, 1515 Massachusetts Ave., NW, 
Washington 5.) 

21-24. American Acad. of General 
Practice, 12th annual, Philadelphia, Pa. 
(AAGP, Volker Blvd. at Brookside, Kan- 
sas City 12, Mo.) 

21-24. Institute of Radio Engineers, 
natl. conv., New York, N.Y. (L. G. Cum- 
ming, IRE, 1 E. 79 St., New York 21.) 

22-24. High-Polymer Physics, 20th, De- 
troit, Mich. (T. L. Smith, American Phys- 
ical Soc., Stanford Research Inst., Menlo 
Park, Calif.) 

23-25. National Council on Alcoholism. 
annual, New York, N.Y. (M. Ross, Amer- 
ican Psychiatric Assoc., 1700 18 St., NW, 
Washington 9.) 

23-25. Optical Spectrometric Measure- 
ments of High Temperatures, symp., Chi- 
cago, Ill. (F. Brech, Laboratories for Ap- 
plied Science, Univ. of Chicago, 6220 S. 
Drexel Ave., Chicago 37.) 

24-25. Human Factors in Electronics, 
1st annual symp. (IRE), New York, N.Y. 
(J. E. Karlin, Bell Telephone Laboratories, 
Murray Hill, N.J.) 

24-26. American Assoc. for the History 
of Medicine, Charleston, S.C. (3. B. Blake, 
C/O Smithsonian Institution, Washington 
23.) 

24-26. Aviation Education, 4th natl. 
conf., Denver, Colo. (W. Kinkley, Super- 
intendent of Schools, Aurora, Colo.) 

26-27. American Psychosomatic Soc., 
17th annual, Montreal, Canada. (E. D. 
Wittkower, APS 265 Nassau Rd., Roose- 
velt, N.Y.) 

28-31. Exploitation of Natural Animal 
Populations, symp., Durham, England. 
(E. D. Le Cren, British Ecological Soc., 
The Ferry House, Ambleside, Westmor- 
land, England.) 

29-31. American Power Conf., 22nd 
annual, Chicago, Ill. (R. A. Budenholzer, 
Mechanical Engineering Dept., Illinois 
Inst. of Technology, 3300 Federal St., 
Chicago 16.) 

29-2. National Science Teachers Assoc., 
8th annual conv., Kansas City, Mo. (Miss 
M. R. Broom, NSTA. National Education 
Assoc., 1201 16 St., NW, Washington 4.) 

30-31. Adrenergic Mechanisms, Ciba 
Foundation symp. (by invitation only), 
London, England. (G. E. W. Wolsten- 
holme, Ciba Foundation, 41 Portland Pl., 
London, W.l, England.) 

31-1. Continuous Culture of Micro- 
organisms, symp., London, England. (R. 
Elsworth, c/o Ministry of Supply, Micro- 
biological Research Establishment, Por- 
ton, Salisbury, Wilts., England.) 

31-2. American Gastroenterological 
Assoc., New Orleans, La. (W. Volwiler, 
Dept. of Medicine, Univ. of Washington, 
Seattle.) 

April 

1-3. American Soc. of Internal Medi- 
cine, San Francisco, Calif. (R. L. Richards, 
350 Post St., San Francisco 8.) 

1-3. American Soc. for the Study of 
Sterility, Cincinnati, Ohio (H. H. Thomas, 
920 S. 19 St., Birmingham 5, Ala.) 
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Here's your guide t o  scintillation 
grade fluors and plastic scintillators 

For ten years Pilot Chemicals has been producing high quality 
fluors and plastic scintillators. 

Pilot fluors are the purest available, with maximum light output 
and high melting point. Pilot plastic scintillators feature highest 
light output and shortest decay time. 

We'd like to  send you our Bulletin 591-S, listing our complete 
line of fluors and describing our plastic scintillators. (Only Pilot 
makes both!) What's more, we'll gladly send you a sample of 
PPO, PBD, or POPOP on request for your own test purposes. 
Just write 

CHEMICALS, 1NC.,36 Pleasant St., Watertown 72, Mass. 

BEL-~ET I\ The new 32-page 1960 Catalog 
. contains hundreds* of items 

*For instance on page 24 you 
will find this new 

Polyethylene 
Mercury Collector 

which picks up spilled mercury 

Available fhru 
your supply house 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J. Oxbow 4-0500 

I FOR THE RAPID, EFFICIENT PREPARATION OF TISSUE HOMOGENATES 

TRI-R 

;SUE HOMOGENIZEF 

nation 
.u tocla. 

:compli 
p ancl 

1 

from 
ved ant 

change 'estles 
I 

eflon F - rrecrsion Bore ryrex Glass I ubc 
Notched for Quick Change Chuc 
Complete Apparatus Available 

islled h 
pulled 

'omogenizatia ~y shearing action as 
ie tulje is pu! do\+-11 the revolving 
estle. Teflon recluces wear netween pestle and tube ancl 

glass particles. Pestles ancl tiihes 
d are completely interchangeable. 

Write to Dept. S26 

for new bulletin. 
I TRI-R INSTRUMENTS I 
I DEVELOPERS OF ELECTRONIC AND MECHANICAL INSTRUMENTS FOR SCIENTIFIC RESEARCH 

144-13 Jamaica Avenue, Jamaica 35, N. Y. I 
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Time Tested l N o  moving parts 
l Simple to operate 

The new PROPIPETTE eliminates the dan- 
gerous practice of using the mouth to draw 
liquids into pipettes. It is simple to uw 
and the operator soon becomes proficient 
so that liquids can be delivered quickly, 
precisely and safe1 Measurement pre- 
cision is extremely k g h  ( 0 . 0 1 ~ ~ ) .  The in- 
strument has three agate-ball valves which 
operate independently and the entire pro- 
cedure can be done with only one hand. 

PRICE $6.90 each . . . comes in black, 
red, green and blue, sent on approval. 

all laboratory ipettes can be used with 
the P R O P I P E T T & S ~ ~ ~ ~ ~  Pipette Filler. 

Write for additional information 

@ I M S T R Y I I H T A T I O N  A l S O I l A l I I  
Distiburm d LPbororoy 
MdSc*nl$c Spcialrin 

17 Wb8t 60th Stn.1 Naw York 23. N.V. 

1 4 .  Bahamas Medical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Lauder- 
dale, Fla.) 

2. Paleontological Research Institution, 
Ithaca, N.Y. (Miss R. S. Harris, 126 
Kelvin PI., Ithaca.) 

2-6. American College of Obstetrics 
and Gynecologists, Cincinnati, Ohio. (D. F. 
Richardson, 79 W. Monroe St., Chicago 3.) 

3-6. American Surgical .4ssoc., White 
Sulphur Springs, W.Va. (W. A. Altemeier, 
Cincinnati General Hospital, Cincinnati, 
Ohio.) 

3-7. International Anesthesia Research 
Soc., Washington, D.C. (A. W. Friend, 
E. 107 St. and Park Lane, Cleveland 6, 
Ohio.) 

3-8. Nuclear Cong., New York, N.Y. 
(P. Lange, Engineers Joint Council, 29 W. 
39 St., New York.) 

4-5. Solar Energy, symp., Gainesville, 
Fla. (J. C. Reed, Mechanical Engineering 
Dept., Univ. of Florida, Gainesville.) 

4-6. American Inst. of Electrical Engi- 
neers, Houston, Tex. (N. S. Hibsham, 
AIEE, 145 N. High St., Columbus 15, 
Ohio.) 

4-6. American Inst. of Mining, Metal- 
lurgical and Petroleum Engineers (43rd 
Natl. Open Hearth Steel Conf. and Blast 
Furnace, Coke Oven and Raw Materials 
Conf.), Chicago, Ill. (E. 0. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

4-6. American Oil Chemists' Soc., Dal- 
las, Tex. (Mrs. L. R. Hawkins, AOCS, 35 
E. Wacker Drive, Chicago 1, Ill.) 

4-6. Chemical and Petroleum Instru- 
mentation Symp., 3rd natl., Rochester, 
N.Y. (Director, Technical & Educational 
Services, ISA, 313 Sixth Ave., Pittsburgh 
22, Pa.) 

4-7. Atomic Exposition, New York, 
N.Y. (Atomic Exposition, 117 S. 17 St., 
Philadelphia, Pa.) 

4-8. American College of Physicians, 
annual, San Francisco, Calif. (M. Ross, 
American Psychiatric Assoc., 1700 18 St., 
Washington 9.) 

4-8. American Meteorological Soc., 3rd 
applied meteorology conf., Santa Barbara, 
Calif. (H. G. Houghton, AMS, Dept. of 
Meteorology, Massachusetts Inst. of Tech- 
nology, Cambridge 39.) 

4-8. American Soc. of Mechanical Engi- 
neers, New York, N.Y. (D. B. MacDou- 
gall, ASME, 29 W. 39 St., New York.) 

4-9. American College of Physicians, 
San Francisco, Calif. (E. R. Loveland. 
4200 Pine St., Philadelphia 4.) 

5-7. Instrument Soc. of America (Natl. 
Chemical and Petroleum Symp.), Roches- 
ter, N.Y. (H. S. Kindler, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa.) 

5-7. Naval Structural Mechanics, 2nd 
symp., Providence, R.I. (E. H. Lee, Brown 
Univ., Providence.) 

5-14. American Chemical Soc., natl., 
Cleveland, Ohio. (A. T. Winstead, ACS, 
1155 16 St., NW, Washington 6.) 

6-8. Biochemistry and Pharmacology of 
Compounds Derived from Marine Organ- 
isms, symp., New York, N.Y. (R. F. 
Nigrelli,. Dept. of Marine Biochemistry 
and Ecology, New York Aquarium, Sea- 
side Park, Eighth St. and Surf Ave., Brook- 
lyn 24, N.Y.) 

6-8. Hyper-EnvironmentsSpace Fron- 
tier (Inst. of Environmental Scientists), 
Los Angeles, Calif. (M. S. Christensen, 

IES, 6251 Marita St., Long Beach 15, 
Calif.) 

6-8. Radiofrequency Spectroscopy 
Group, Nottingham, England. (J. E. 
I'ngram, RSG, c/o Dept. of Electronics. 
Telecommunications and Radio Engineer- 
ing, Univ. of Southampton, England.) 

6-8. Structural Design of Space Vehicles, 
conf., Santa Barbara, Calif. (A. F. Den- 
ham, 925 Book Bldg., Detroit 26, Mich.) 

6-9. Mineral Processing, intern. cong., 
London, England. (B. W. Kerrigan, Institu- 
tion of Mining and Metallurgy, 44 Port- 
land Pl., London, W.l, England.) 

7-8 Cathode Protection, European 
symp., Frankfort am Main, Germany. 
(SecrCtariat du Symposium, Deutsche 
Gesellschaft fur Metallkunde, Alteburger- 
strasse 402, Koln-Marienburg, Germany.) 

7-9. American Assoc. of Railway Sur- 
geons, Chicago, Ill. (C. C. Guy, 5800 
Stoney Island Ave., Chicago 37.) 

7-9. Association of Surgeons of Great 
Britain and Ireland, Birmingham, Eng- 
land. (F. A. R. Stammers, 47 Lincolns Inn 
Fields, London, W.C.2, England.) 

7-9. Optical Soc. of America, Washing- 
ton, D.C. (K. S. Gibson, OSA, Natl. 
Bureau of Standards, Washington 25.) 

8-9. American Assoc. of University 
Professors, Detroit, Mich. (P. R. David, 
Univ. of Oklahoma, Norman.) 

8-9. New Mexico Acad. of Science, So- 
corro. (K. G. Melgaard, P.O. Box 546, 
University Park, N.M.) 

8-9. Southern Soc. for Philosophy and 
Psychology, Biloxi, Miss. (E. Henderson, 
Florida State Univ. Tallahassee.) 

8-1 1. American Dermatological Assoc.. 
Boca Raton, Fla. (W. M. Sams, 308 
Ingraham Bldg., Miami 32, Fla.) 

9-10. Histochemical Soc., 1 l th  annual, 
New York, N.Y. (H. W. Deane, Albert 
Einstein College of Medicine, Bronx 61, 
N.Y.) 

10-11. American Soc. for Artificial In- 
ternal Organs, Chicago, Ill. (C. K. Kirby, 
ASFAIO, 3400 Spruce St., Philadelphia 
4, Pa.) 

11-13. American College of Surgeons, 
Minneapolis. Minn. (H. P. Saunders, 40 
E. Erie St., Chicago 11, Ill.) 

11-13. Forest Tree Growth, intern. conf., 
Tucson, Ariz. (Forest Tree Growth Conf., 
Laboratory of Tree-Ring Research, Univ. 
of Arizona, Tucson.) 

11-1 4. American College Personnel 
Assoc., Philadelphia, Pa. (M. D. Hardee, 
Florida State Univ., Tallahassee.) , 

11-14. American Meteorological Soc., 
8th weather radar conf., San Francisco, 
Calif. (H. G. Houghton, AMS, Dept. of 
Meteorology, Massachusetts Inst. of Tech- 
nology, Cambridge 39.) 

11-15. American Assoc. of Immunolo- 
gists, Chicago, Ill. (C. Howe, Columbia 
Univ., College of Physicians and Surgeons. 
New York 22.) 

11-15. American Inst. of Nutrition, 
Chicago, Ill. (G. M. Briggs, Div. of Gen- 
eral Medical Sciences, National Institutes 
of Health, Bethesda, Md.) 

11-15. American Physiological Soc., 
Chicago, Ill. (R. G. Daggs, 9650 Wisconsin 
Ave., NW, Washington 14.) 

11-15. American Soc. for Experimental 
Pathology, Chicago, Ill. (F. J. A. 
McManus, Univ. of Alabama Medical 
Center, Birmingham.) 
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11-15. American Soc. for Pharmacology 
and Experimental Therapeutics, Chicago, 
Ill. (K. H. Beyer, Merck Sharp & Dohme 
Research Laboratories, West Point, Pa.) 

11-15. Federation of American Socs. for 
Experimental Biology, Chicago, Ill. (M. 0. 
Lee, 9650 Wisconsin Ave., NW, Washing- 
ton 14.) 

11-16. American Assoc. of Anatomists, 
New York, N.Y. (L. B. Flexner, Dept. of 
Anatomy, School of Medicine, Univ. of 
Pennsylvania, Philadelphia 4.) 

11-16. American Soc. of Biological 
Chemists, Chicago, Ill. (F. W. Putnam, 
Dept. of Biochemistry, Univ. of Florida, 
Gainesville.) 

11-16. Anatomical Congress, 7th intern., 
New York, N.Y. (D. W. Fawcett, Dept. of 
Anatomy, Harvard Medical School, Boston 
15, Mass.) 

11-16. Congress of Anatomy, 7th 
intern., New York, N.Y. (J. C. Hinsey, 
New York Hospital, Cornell Medical 
Center, 525 E. 68 St., New York 21.) 

11-16. International Anatomical Cong., 
New York, N.Y. (D. W. Fawcett, Dept. of 
Anatomy, Cornell Univ. Medical College, 
1300 York Ave., New York 21 .) 

13-15. American Public Health Assoc. 
(Southern Branch), Memphis, Tenn. (L. M. 
Groves. Shelby County Health Dept., 
Memphis.) 

14-16. Pennsylvania Acad. of Science, 
Williamsport. (K. B. Hoover, Messiah 
College, Grantham, Pa.) 

15-16 Eastern Psychological Assoc., 
Atlantic City, N.J. (C. H. Rush, Standard 
Oil Co. (N.J.), Rockefeller Plaza, New 
York, N.Y.) 

18-19. Radioactivity in Man, Measure- 
ments and Effects of Internal Gamma Ray 
Emitting Radiosotopes, AAAS symp., 
Nashville, Tenn. (G. R. Meneely, School 
of Medicine, Vanderbilt Univ., Nashville 
5 .) 

18-21. American Astronomical Soc., 
Pittsburgh, Pa. (J. A. Hynek, Smithsonian 
Astrophysical Observatory, 60 Garden St., 
Cambridge 38. Mass.) 

18-22. Association of American Geog- 
raphers, Dallas, Tex. (A. C. Gerlach, 
Map Div., Library of Congress, Washing- 
ton 25.) 

18-22. European Soc. of Ophthalmology, 
1st cong., Athens, Greece. (P. Velissar- 
opoulis, c/o Ophthalmology Clinic, Faculty 
of Medicine, 26, rue de I'UniversitC, 
Athens, Greece. ) 

19-21. Active Networks and Feedback 
Systems, 10th intern. symp., New York, 
N.Y. (H. J. Carlin, Microwave Research 
Inst., Polytechnic Inst. of Brooklyn, 55 
Johnson St., Brooklyn 1, N.Y.) 

19-21. American Soc. of Lubrication 
Engineers, annual, Cincinnati, Ohio. (C. L. 
Willey, ASLE, 84 E. Randolph St., Chi- 
cago, Ill.) 

19-22. Metallurgy of Plutonium-ses- 
sion on nuclear fuels, intern. symp., Greno- 
ble, France. (SociktC Fran~aise de MCtal- 
lurgie, 25, rue de Clichy, Paris, France.) 

20-22. Biological Waste Treatment, 3rd 
conf., New York, N.Y. (W. W. Ecken- 
felder, Dept. of Civil Engineering, Man- 
hattan College, New York 71.) 

20-22. Manned Space Stations, Inst. of 
the Aeronautical Sciences symp., Los 
Angeles, Calif. (E. Levin, Rand Corp., 
1700 Main St., Santa Monica, Calif.) 

19 FEBRUARY 1960 

w % 

Irradia 

mistry 

Vietoreen M 
For full informarwn 
for Form 311 7-9. 

Nc 
gamr 
work 
rrnnlx 

~w-ror the first time--you can apply 
na irradiation in your routine laboratory 
as quickly, as easily, as safely as  you now P 

r heat or vacuum. Compact, highly verw- 
design of the revolutionary Victoree 
111 gives virtually unlimited applicatior 
research and teaching fields. Safe, simp' 
t loading principle . . . reduces radiatio 
ge to less than 5 mr/hr a t  1 foot . . . as 
operator safety . . . makes unit unaffecte 
)wer failures. Low-cost cesium 137 radir 
ource has a 30-year half-"" !liminatc 

. - Y r A J  

tile i 

CeCe 
in all 
&......A 
b U 1 I G  

leaka 
sures 
b . ~  PC 

cement and rece 

$9850 VIC'1'VKKEN ItA- ..,-., 
giws h i ~ h  intensity radiation of 
300,000 r fhr  or more for solids, 
liquids, gases using 1000 curie 
cobalt 6 0  source . . . provides 
continuous temperature - - - * - - I  

of sample. Wn  
bulletin '' Vic 

L O I C I  I V L  

rripfive 
!adCell 

F o r m  

lie for des 
*toreen h 
d ia tor ,"  Gamma I r r a ,  

3024-9. 

rrn '''he Vzctoreen Instrument Comwanv 
WORLD'S 

FIRST .".,.. .. . .. 
5806 

Export Depar 

Hough A n  
Mmmr. 240 M 

cebht n 

!land 3, Oh, . Now Yo& 1 
York 

nuc Clevc 
f e ~ f  17th Sf.. 
ILRUSH, New 

N UGLII;AR 

COMPANY 



KONTES-manufactures high quality t is- 
sue culture products-designed to meet the 
r e q u i r e m e n t s  o f  l e a d i n g  t i s s u e  c u l t u r e  
workers. Tissue Grinders, pipettes, spe- 
cial apparatus and a complete l ine of flasks 
-among them: 

1. KONTES T-SERIES FLASKS I / 

New Products 
The iritorrnrrtion reported here i~ obtoir~ed frorrz 

ri1ai7rrfuct~rrers urld iron1 other source$ cotlsidered 
to be reliable. h'either Science Itor t l ~ c  writer as- 
~~rrrres respor~\ihil i t~~ jor the ucc~rrocy of  the ill- 
fo~n1ntior7. A colrpoii for. nAcJ ill mukirir: ir7qrririe.s 
cor~cernirir: the i t ~ n l s  lister1 is inclrded ill the post 
card inrert. 

PLASMA GENERATOR ~ u p p l i e ~  a Con- 
tinuous flow of air a t  temperatures up 
to 18,00O0F with pressures characteris- 
tic of the hypersonic re-entry of ballistic 
missiles. Gases are heated in  passing 
through a 20 to 1000 kw arc. (Avco 
Research and Advanced Development 
Division, Dept. Sci320, 201 Lowell St., 
Wilmington, Del.) 

FUNC'IION GENERATOR operates essen- 
tially as an adjustable nonlinear poten- 
tiometer and will produce any mathe- 
matical or empirical curve with 34-chord 
accuracy. Curves may be generated 
singly with ten shaft turns or as con- 

/ t inidus repetitive functions with unidi- 
rectional shaft rotation. Adjustments 

I can be made while the instrument is 
I operating. Each voltage level is selec- 

table to within 2 0 . 5  percent of desired 
value. (Perkin-Elmer Corp., Dept. Sci- 

I 346, Nor\vall<, Conn.) 

X-RAY MOTION-PICTURE CAMERA OP- 
1 erates as auxiliary equipment to the 

x-ray generator by photographing the 
i output of an image amplifier tube that 
1 in turn intensifies the output of an x- 
j ray excited phosphor. The camera is 
4 equipped with an f /0 .95  lens of 25-mm 

focal length. Exposure of the patient 
is minimized by a clevice that limits 

I x-ray exposure to periods of frame 
) sequence. Four frame rates from 7.5 

I / II VARIABLE DELAY LINES consist of a 

3. KONTES CARREL FLASKS* 
High ~ v i n d o ~ v s  permit optical 
observation with ~nirlimunl distortion. 

I C C > I ~ I ~ I ~ L I L > L I ~ ~ >  v:~ri.~l>le ~ l c l , ~ ! ~  111ie 1li:t1 

.i ... .. - - - . . . . - C ; I ~  ;~chi?\,e ;I  \rn..lle\l incremental tlc- 

to 60 per second are provided. (Photo- 
mechanisms, Inc.,  Dept. Sci353, 6 West 
18 St., Huntington Station, L.I., N.Y.) 

4. KONTES LElGHTON TUBE 
Cylindrical wall above closed elld flat- 
tened to form a rectangular plane 
surface 34 mrn. long and 13 1nn1. wide. 
This pcrmits preparation of a sponge 
matrix culture and a 22 x I 1  mn1. 
"[lying cover-slip" cul ture simulta- 
neously in  the  sarne tube. 

*Carrel Fl'inslr with optically gmund nnd polislred 
wirrdoi<.s niao availohlc. 

W'R17'E FOR NEW, FREE BLiLLE- 
TIN TC-3 cle.~cribing all l i o n ~ e s  Tissue 
Cu,l/lrr~ A p p a r c c t ~ ~ s .  

KONTES 
GLASS 
COMPANY 

Vineland, New Jersey 
First Cholce For Quality Technical Glassware 

Midwest Distributor: Research Apparatus, loc., Wauconda. Ill. 

lay less than 0.08 mpsec, and a step- 
variable delay line serving as coarse 
control with total delay L L ~  to 32 ~ ~ s e c .  
Rise time is less than 7 percent of the 
tlme delay. Output impedance of the 
32 pet total delay model I S  1300 ohm. 
(Ad-YLI Electronics Lab Inc., Dept. 
Sci359, 249 Terhune Ave., Passalc, 
N.J . )  

LIQUID SENSOR is designed to detect 
the presence or  absence of liquid at a 
probe sensing point. In operation, a light 
beam originating within the probe as- 
sembl! travels through the probe and 
into the liquid. In the absence of liquid, 
the probe tip internally reflects the light 
beam, causing a relay to be energized. 
In  the presence of liquid the light beam 
is diffused into the liquid. (Pioneer-Cen- 
tral Div., Bendix Aviation Corp., Dept. 
Sci368, Davenport, Iowa.) 

rn AUDIOMETER with record playback 
and desk speaker permits the operator 
to make 13 major pure tone and speech 
tests. The audiometer includes a Wien 
bridge oscillator with a tone interrupter 
with 0.1-sec rise and decay time with- 
out click. Frequency range is 125 to 
8000 cy/sec. A masking control is cali- 
brated in effective masking at  1000 
cy/sec. Various accessories are avail- 
able. (Zenith Radio Corp., Dept. Sci- 
364, 6001 W. Dickens Ave., Chicago 
39, Ill.) 

GLASS-CERAMIC FRIT can be used to 
seal aluminosilicate glasses to them- 
selves, to molybdenum, or to tungsten, 
and to seal molybdenum and tungsten 
to themselves. Sealing and service tem- 
perature is 750°C. It  can be used also 
with other materials, with expansion 
coefficients in the range 40 to 50  X lo-', 
that can withstand the sealing tempera- 
ture. (Corning Glass Works, Dept. Sci- 
366, Corning, N.Y.) 

SYRINGE is gas-tight for use with cor- 
rosive liquids. The  syringe incorporates 
a stainless-steel plunger, coatcd with 
Kel-F, and a Teflon gasket. Plunger 
movement is s a d  to be stiff but smooth 
Leak-proof range is 20 mm-Hg to 3 
atm Calibration of scales is said to be 
accurate to - t l  percent or better. 
(Hamilton Co., Inc., Dept. Sci367, Box 
307, Whittier, Calif.) 

~ I B R A T I O N  METER is a battery-pow- 
ered, transistorized unit that reads di- 
rectly displacement, velocity, and ac- 
celeration of vibration. The instrument 
accepts simultaneously outputs of three 
velocity pickups and three crystal ac- 
celerometers, one output a t  a time being 
selected as desired. Acceleration is 
measured to 1000 grav, velocity from 
0.01 to 100 in./sec, and displacement 
from 0.001 to 1 0  in., all with & 5  per- 
cent accuracy. Plug-in filters .may be 
switched in to remove low-frequency 
components. (Southwestern Industrial 
Electronics Co.,  Dept. Sci360, 10201 
Westheimer Rd., Houston 19, Tex.) 

PRESSURE SwIrcHEs are designed for 
single pole, single throw switching of 
electrical circuits in response to pressure 
changes in fluids. Switch mechanism is 
isolated from the pressure medium. 
Ranges available are 1 to 500 lb/ in . '  
gage. Electrical rating is 100 ma induc- 
tive, 200 ma resistive. (Bourns Inc., 
Dept. Sci374, P.O. Box 21 12, Riverside, 
Calif.) 

PLOTTING BOARD is available in two 
models designed to plot one d-c analog 
signal, o r  two signals simultaneously, on 
a 30- by 30-in. surface. The completely 
transistorized instrument consists of a 
plotting assembly and control panel with 
the plotting surface in any position de- 
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MEASURE MOLECULAR WEIGHT 
AND PARTICLE SIZE 

...,, . ,Lw.-,bb 8 

NEW ' B R I C E -  PHOENIX UNIVERSAL I I 1 Available with 

LIGHT SCATTERING PHOTOMETER 
Measures: 

1. Absolute Turbidity 
2. Dissymmetry 
3. Depolarization 

I M M F n l  A T E l Y  VISIBLE TRACES WITHOUT PROCESSING 

I 6 or 12 aalvanorneters and a varietv of I 

I 
paper speeds. Trace veracities to 10,000 in./sec., ire- 
quency ranges to 3,000 c.p.s. Indispensable for static 
and dynamic analysis of strains, vibrations, pressures, 
etc. Daylight loading, records can be stored permanently. 
Superb quality, unmatched performance, moderate cost. 

WRITE FOR FREE INFORMATION I 
This instrument is listed in U.S. Gwernment Ill MULTI-CHANNEL OSCILLOGRAPHS POLYGRAPHS, ALL KINDS specifications for the evaluation of certain clinical KYMOGRAPHS AND ACCESSORIES DC SERVO-GRAPHIC-RECORDER 

materials. CHOPPER AMPLlFlERs STIMULATORS STEREoTAxtc UNITS I 

Grow Aerobic and Anaerobic Cultures in the 

PHOENIX PRECISION INSTRUMENT COMPANY 

GY ROTORY" 
- 
- *- -- - ---_ _- 

INCUBATOR 

MICRO-MANIPULATORS 

SHAKER 

3805 N. 5th St. Philadelphia 40, Pa. I= ' . . . .  . 

I 

Model G25 is a controlled temperature incuba- \ 
tor with continuous shaking action. Agitation 
speed is continuouslv variable from 140 to 
4b0 rpm. A heavy-duty motor drives the triple- 
eccentric-shaft stabilizer assembly which dis- 
tributes positive, rotary motion to every flask on 
the 1 S"x30" platform. This rugged apparatus c '"sres w 
provides cool, quiet, and smooth-running - -  -- - M O ~ ~ I  

operation with heavy workloads. Circulating G ~ S  

heated air, the fully insulated unit maintains Overall Dimensions: 25" long 
x 41" wide x 29%" deep. 

constant temperature; from ambient to 60°C., W 
*1/2 OC. It is adaptable for tubes, bottles, and UNCONDITIONAL 1 YEAR WARRANTY 
other glassware, and is thoroughly reliable un- 
der continuous, day and night operation. Alter- 
nate speed ranges, and connections for gassing 
are also available. 

606,  NEW BRUNSWICK. NEW JERSE 
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LANCO LOZENGES'" 
The Molded-in-Teflon 

M a g n e t i c  Stirring Bars with 
NO SEAMS, JOINTS, OR PLUGS 
Guaranteed not to corrode or solut~ons contaminate 

-Potent Pent 
r 

I . ;~r lc .c ,  LO%I'\Cm ES re.;l.;t pr :~r . t~i .nl ly 
all chem~cal.; ( c x c c p ~  molten : ~ l h ; t l i  nietal\) 
r c s~s t  adlie\ion. 11:lvc zero mni';turc ;tb- 
sorption and \vitlist;tntl temper:llures to 
500' I - .  Po\\.ertbl Alnico V . -- . --- 
magnetic h:lr';. Every Lanco - -- 
LOLtNGI:  ' is teste~l \vith 
hiyh I'requcncy sl.r:~rk to :Is- ,-? 
sure vou perfect qu;tlity. 

used fur stirrinc: in  closecl 
systems and in sni:111 cap:\- ' 
city vessels. 

Lnnco Magnetic Stirrcrs 
areavai lable w i t h  b u i l t - i n  
support rod clamp and rheo- 
stat. Write for Bulletin 2C5X 
for complete ~ t i r r e r  infor- 
mat ion.  Order Direct T o d ~  1 

I No. 1384-03 ~nf lon-covered Stirring Borr I 

Large 

MAKE ACCURATE MELTING POINT 
DETERMINATIONS QUICKLY, EASILY 

Three standard 3"-long capillary melting 
point tubes can be inserted i n  the small 
U-shaped "Pyrex" brand glass vessel. It re- 
quires only 40 ml of silicone oil heating 
medium.Temperatureresponse to heating volt- 
age regulation is practically instantaneous. 
Rapid heating and rapid circulation of the 
heating medium by the stirrer provides prompt 
temperature equilibration. 

Cooling takes place more rapidly than with 
other types of apparatus - with or without 
compressed air. Cooling from 300 to 100" C 
takes 10 minutes, to 60' C 8 minutes more, 
without compressed air. The corresponding 
times with compressed air are 4 minutes and 
1% minutes. 

For operation from 115 volts, 50/60 cycles 
No. 5232.21 Melting Point Determination 

Apparatus, each.. . . $290.00 

ARTHUR S. LaPlNE and COMPANY 
6001 South Knox Avenue, Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 
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sired, from horizontal to vertical. Maxi- 
mum plotting sensitivity is 20 in./volt 
and plotting speed is 30  in./sec with 
maximum acceleration 250 in./sec2 on 
the x-axis and 1000 in./secz on  the y- 
axis. Input impedance is 1 megohm or  
greater on  all sensitivity settings. Dy- 
namic accuracy and linearity are said to 
be 20.05 percent of full scale at  speeds 
up to 10 in./sec. Larger plotting sur- 
faces can be furnished in multiples of 
the standard 30 by 30 in. (Computer 
Systems, Inc., Dept. Sci361, 61 1 
Broadway, New York 12, N.Y.) 

rn ELECTRONIC VOLTMETER measures 
either true r.m.s., peak, or  average 
values of voltage over the frequency 
range 2 to 200,000 cy/sec. Accuracy is 
said to be 20 .5  db for r.m.s. indication 
of signals with crest factors up to 5 and 
over a 20-db dynamic range. (B & K In- 
struments, Inc., Dept. Sci362, 3044 W. 
106 St., Cleveland 1 I ,  Ohio) 

FLOWMETER uses the thermal-con- 
ductivity-bridge principle to measure 
and control the flow of liquids or gases. 
The sensing elements are on the outside 
of thin-wall, stainless-steel flow tubes. 
Gas flow is measured from 0 to 5 cm8/ 
min (hydrogen or equivalent). Liquid 
flow is measured in ranges from 0 to 1 
cms/hr to 0 to 100 cms/min (water or  
equivalent). Accuracy is said to be f 1 
percent and repeatability better than 
&0.5 percent. Pressure up to 2000 
lb/in.' and temperatures to 170°F are 
permissible. (Thermal Instrument Co., 
Dept. Sci363, Box 72, Cheltenham, Pa.) 

FLAME DETECTOR employs an ultra- 
violet sensor to distinguish between 
an actual flame and a hot refractory. 
The detector is said to be usable with 
any 2- to 4-sec flame rectification relay. 
(Minneapolis-Honeywell Regulator Co., 
Dept. Sci371, 2747 Fourth Ave. South, 
Minneapolis 8, Minn.) 

rn MICRO~COPIC FINDER enables the 
microscopist to relocate a point of in- 
terest on a slide. The finder is a glass 
slide marked over its top surface in such 
a way that a reference position can be 
deduced by direct reading, the relation- 
ship between the reference pattern and 
the locating edges being the same for all 
finders. The pattern subdivides the slide 
into 1-mm squares that are further sub- 
divided into a central ring and four seg- 
ments. Reference letters and numbers 
identify each area. (Eric Sobotka Co., 
Dept. Sci372, 110 W. 40 St., New York 
18, N.Y.) 

rn SIGNAL GENERATOR furnishes sine- 
wave output from 100 cy to 100 kcy/ 
sec. Accuracy of any frequency is said 
to be r0 .02  percent or better. Fre- 
quency setting is accomplished by five 
decimal rotary selector switches. The 

CIRCULATE 
AND CONTROL 

BATHS 

Tempunit fits any suitable container to 
make a complete ready-to-operate water 
bath in less than a minute! 

Tempunit provides .05" C control differ- 
ential from ambient to 95' C (203" F) In a 
4-gallon uninsulated container. Suction 
from stirrer circulates over 1 liter of water 
per minute to external instruments. 

Tempunit uses a rugged, heavy-duty neo- 
prene rubber bellows for fail-safe pneumatic 
control of a 1000-watt immersion heater. 
All submerged parts except the bimetallic 
sensing element are nickel-plated for extra 
long life. 

Net weight 6% lbs. Shipping weight 12 
Ibs. Overall height 12". Case dimensions 
5" x 434" x 694". For operation on 115 Volt 
60 Cycle A.C. 
No. S414-60 Ternpunit each ......... $135.00 

ARTHUR S. LaPINE and COMPANY 
6001 South Knox Avenue Chicago 29, Illinois 
LABORATORY SUPPLIES A N D  REAGENTS 

GRASSLANDS 
Editor: Howard B. Sprague 1959 

6" x 9", 424 pp., 37 illus., index, cloth. 
Price $9.00, AAAS members' cash or- 
ders $8.00. AAAS Symposium Volume 
No. 53. 

This volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 
1. Sciences in Support of Grassland 

Research 
2. Forage Production in Temperate 

Humid Regions 
3. Engineering Aspects of Grassland 

Agriculture 
4. Forage Utilization and Related Ani- 

mal Nutrition Problems 
5. Evaluation of the Nutritive Signifi- 

cance of Forages 
6. Grassland Climatology 
7. Ecology of Grasslands 
8. Range Management 

British Agents: Bailey Bros. & Swinfen, Ltd., 
Hyde House, W. Central Street. 

London, W.C.1 

AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 
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selected frequency is available within 
1 second after the setting is made. Signal 
amplitude is adjustable from 0 to 20 
volts peak-to-peak. Distortion ranges 
from a nominal 5 percent to 10 percent 
in some regions. (Digital Instrument 
Laboratories, Dept. Sci373, 5115 Via 
Corona, Los Angeles 22, Calif.) 

ftkhamber provided with two full-open- 
ing doors on opposite sides of the cham- 
ber, each with a 24 by 24 in. viewing 
window. The chamber is designed for 
both low and high temperatures. Cast- 
ers provide mobility. (Conrad Inc., 
Dept. Sci370, 141 Jefferson St., Hol- 
land, Mich.) . TAPE PERFORATOR is available in two 
models for fanfold tape and for reel 
tape. Punching rate is 60 characters per 
second. Tape widths up to eight chan- 
nels are accepted. The perforator 
prepares tape from keyboards, tape 
reproducers, digital counters, and digital 
data-handling systems. Minimum time 
interval between perforating cycles is 
16Y3 msec. (Tally Register Corp., Dept. 
Sci375, 5300 14th Ave., N.W., Seattle 
7, Wash.) . LEVELER AMPLIFIER holds radio-fre- 
quency output from single-frequency 
or swept microwave sources constant 
within 20.1 db at a fixed frequency. The 
amplifier is also a broad-band attenuator 
with 30 db dynamic range over which 
power is constant. Input may be 3 mv 
to 1 volt. Output is 100 volts (max.). 
Frequency response is d-c to 100 kcy/ 
sec. (Alfred Electronics, Dept. Sci376, 
897 Commercial St., Palo Alto, Calif.) 

INFRARED ABSORPTION CELL, primarily 
designed for solvent-compensation ap- 
plications, is a wedge-cavity variable 
pathlength cell produced from a block 
of rock salt by ultrasonic machining. 
The block is mounted to move trans- 
versely to the spectrometer beam for 
path selection. (Connecticut Instrument 
Corp., Dept. Sci377, Wilton, Conn.) 

GAIN CONTROL for accelerometers con- 
verts all accelerometer sensitivities to a 
uniform 1 volt/grav. The device in- 
cludes a cathode-follower input and a 
variable-gain amplifier. Accelerometer 
sensitivity is set on a dial to select ap- 
propriate gain. (Unholtz-Dickie Corp., 
Dept. Sci378, 2994 Whitney Ave., 
Hamden 17, Conn.) . SOUND AND VIBRATION ANALYZER 
covers the frequency range 2.5 cy to 25 
kcy/sec with a 10-to-1 span on each of 
four ranges. The analyzer is a tunable 
voltmeter whose band width is a con- 
stant percentage of the center frequency. 
Band width may be 1/3 octave, 8 per- 
cent, or full pass. The 8-percent re- 
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Wil l  offers Coleman Instruments 
Now with service second to none! 
He's seen them precision-manufactured. He knows how Coleman spectro- 
photometers, calorimeters and nepholometers are engineered to perform 
in your laboratory. The experts who have designed and manufactured 
Coleman instruments have given him a special know-how for repairing, 
adjusting, installing and servicing your Coleman equipment. 

He's one of the Will service technicians you can call on anytime, 
certified by Coleman after special extensive training at Coleman's May- 
wood, Illinois plant. 

Coleman Instruments set standards for stability and dependability 
for routine absorption measurements in industrial control, research and 
clinical analysis. Simple in design, simple to operate . . . yet even a 
Coleman may need emergency service. 

So, when buying Coleman, specify Will as your source, where you 
can be sure of: 0 competent factory certified service, @ all popular 
models in ready stock and, @ a complete line of cuvettes, accessories 
and parts. 

m- COLEMAN QUALITY AT WILL 

S~ectro~hotorneters Photofluororneter 

> *'"?**> 2 >>< :- ..:,-; -\:;q*:,, - 
< : - "I 'C i , , : j~ '  .& 

' and suMidiaried Speetalisfs in 
Scien$i''!!~ S u p ~ l  y 

' 

ROCHESTER 3, N.Y. ATLANTA 1,GA. N E W  YORK 52 ,  N. Y. B A L T I M O R E  24, MD. 
BUFFALO 5, W. Y. SO. CHARLESTON 3, W. VA. 
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sponse provides 40 db discrin~ination NUMERICAL POSITION-CONTROL EQUIP- per hour. Ion chamber volume is 850 
one octave removed and is uniform 2 2  MENT is designed for rapid point-to- cm". Zero drift is less than 5 x lo-'" 
db over the entire tuning range; the 1/3 point positioning of machine tools and amp in 24 hr. Short-period noise is less 
octave response is uniform i 4  db; and allied equipment in Cartesian or polar than 4.0 X loe1" amp r.m.s, from natural 
the full-pass response is uniform 2 2  db. coordinates. Measurement of position is radioactivity. (Applied Physics Corp., 
(General Radio Co., Dept. Sci386, West accomplished by means of linear or Dept. Sci384, 2724 South Peck Rd., 
Concord, Mass.) circular grating of pitch suitable for the Monrovia, Calif.) 

accuracy required. Standard 1 1 /16-in. 
PEAK ACCELEROMETER uses a barium- punched tape is used for  input with CHROMATOGRAPH performs continu- 

titanate transducer connected to an blocks o i  information read simultane- ously unidimensbnal paper-chromatog- 
amplifier and indicator unit that retains ously rather than single characters. raphy separations. The solution to be 
the peak reading for 15 sec for shock (Ferranti Electric Inc., Dept. Sci382, separated is deposited on the upper edge 
measurements or follows peak accelera- 95 Madison Ave., Hempstead, N.Y.) of a slowly rotating vertical Paper cylin- 
tion when used for vibration measure- der. Twenty-eight funnels and collecting 
ment. Four ranges cover acceleration to = TRITIUM MONITOR detects lo-" c/ml tubes, arranged in a circle, receive the 
1000 grav. (Ferranti Electric Inc., Dept. of tritium in air. Four ranges of lo-" separated fractions from the serrated 
Sci390, 95 Madison Ave., Hempstead, to lo-'' amp full scale correspond to lower edge of the paper. As a result of 
N . Y . )  about 2.0 to 0,002 rep integrated dose the cylinder rotation, each fraction is 

--.. - 
characterized by a unique slope of its 
path from source point to collector, the 
slope being a function of the rate of 

I migration down the paper. Four rota- 
tional speeds are selectable from 1 to 4 

I rev/24 hr. (Arthur S. LaPine and Co., 
1 Dept. Sci365, 6001 S. Knox Ave., Chi- 

cago 29, 111.) 

l ! \ I , t l i d  oiicms a ~ v l d e  scicctl~ri o! siel ric l ~ c ~ ~ l r d  allti iicc/c t h ~ c ~ ]  ])rc,tlucts RECORDING SYSTEM of modular de- 
fnl ~ I~ . ; I I (~  ctu1turc. arid 1711114 x i70 ik - -~ i1  <i v;ir I(~II. nf s ~ f c ~ s ,  sign is available In four-, six-, and eight- 

S e ~ u ~ n s  and  Serous Fluids Balanced Salt Solutions 
Serum Ultrafilt~ates Synthetic Media 
Embryo Extracts and  Ultrafiltrates Special Formulations 

channel models recording on either roll 
I charts or folded charts. A choice of five 

interchangeable pre2mplifiers is offered. 
The basic unit is mounted in a standard. 
19-in., caster-mounted relay rack. 

Tl3E COUPON c Qur '.Ksc~rt: C>i~ltt!i.c I.:ri>oratory 
Hylnnd Lnhorntoric,~ : : is ,t ;lild ,*,elccirfles 
PO. Box 38672 g i 
Los 39, Calif, 2 y011r inquiries al~ixri- sliccial for- 

& rrrrileiions an<[ your ::rai;geslions * 5 
, , n l i o ~ ~ t  ~sroduct!: j . c ; ~ e  would l i kc  

:ddrti ti :  our  !il)i.. fi 
Pii-;i,,t* s ~ ~ i i l  IIIC. a listing! crf 7iyianclh co~i~ple t r  Xi~ni. 01 

$' 
( ori l lxn~c~ils  for T~.CSUC CIIJ~I I~C A l c d i . ~ ~  

Name 

Org;tnizntion 
or Firin 

HYLAND 
LABORATORIES 

Street 1 Colorado Blvd., 
Angeles 39, Calif. 

City Zone -State Lockwood Ave., 
kers, N. k: 

(Epsco, Tnc., Dept. Sci380, 588 Com- 
monwealth Ave., Boston 15, Mass.) 

TAPE EDITING CONSOI,E for paper tape 
consists of a numerical keyboard, a 
control and comparison section with six- 
digit decimal readout, two tape readers. 
and one tape perforator. Tape may be 
produced from source data entered at 
the keyboard. or it may be reproduced 
from a master tape placed in one of the 
readers. Tape verification is accom- 
plished either through keyhoard re-entr! 
or through comparison in the two read 
stations. Tape-to-tape duplication and 
verification can be performed at 60 
characters per second. Standard tape 
widths 0.687, 0.875, and 1.000 in. are 
accommodated. (Tally Register Corp.. 
Dept. Sci335, 5300 14th Ave. N.W., 
Seattle 7, Wash.) 

SIGNAL GENERATOR covering the fre- 
quency range 1300 to 2500 Mcy/sec 
can be frequency modulated by applica- 
tion of external signals having modula- 
tion band widths up to 500 kcy/sec. A 
nominal 2-Mcy/sec peak-to-peak devia- 
tion is produced by a modulating ampli- 
tude of 1.0 volt peak-to-peak. Radio- 
frequency output is adjustable between 
0 and -1 10 dbm. Deviation linearity is 
1 percent. (Sierra Electronic Corp.. 
Dept, Sci388, 3885 Bohannon Drive, 
Menlo Park, Calif.) 

JOSHUA STERN 
National Bureau of Stundards, 
washing to?^, D.C. 
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A compac - ., a.3 

em yield h igh  

Direct Measurement 
of Difference in 
Refractive Index 

The New Brice-Phoenix Differential 

Refractometer uses a split cell to 

measure the difference in refractive 

index between a dilute solution and 

its solvent. 

Limited sensitivity 3 X 70-6. 

PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th st. Phila. 40, Pa. 

ing I 

T R O U B L E  F R E E  

STUDENT MICROSCOPES 

@ CHICAGO, U.S.A. 

NEW DESIGN 
EXCLUSIVE 

SAFETY FEATURES 
MEDICAL QUALITY OPTICS 

10X OCULAR 
OBJECTIVES 

16mm (10X) N.A. 0.27 
4mm (44x1 N.A. 0.66 

TEN YEAR GUARANTEE 
TRANSPORTATION 

INCLUDED 

Write for catalogue 
listing safety features 

MODEL GBZA 

List price . . . . . . . . . . . . . . . . . . . $1 17.00 ea. 
Quantities of 5 or more . . . . . . . . $1 05.30 ea. 

THE GRAF-APSCO CO. 
5868 BROADWAY CHICAGO 40, ILL. 

i~ 
ompact ar 

use wit 

nonochro 
1 . _ 1 _ _ _ _ _ _  ' 

lmatic illu 
* ? A  _ _ 1  ' 

at wave- 
,:-.:.~.- . - 

to yield r 
ranging 

 min nation 
oerween LLU anu 2,800 mill~rmcrons 

n the ultra-violet, 1 d infrared regions. I risible anc 
iromators 
orimeters 

Designed 
lengths 

CI id flexible, Monocl 
h microscopes, col , photometers and 
r instruments, and can be set up with auxiliary 
uiprnent for making transmission, absorption, 
mission, radiation, reflection, fluorescence and 

phosphorescence measurements or irradiation purposes. 

Farrand Grating 
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Llsnu's f1iI1> pc)rtal)le L U R - 2 5 B  "'"t 
Liquid Sitrogen Refrigerator is the I- k 
niost reliable cold storage unit in 
existence. This rugged stainless steel 
cot~tainer has no nlecllanical onera- 
ting parts and thus is essetltially 
maintenance-free - elitl~inates cla111- 
aged samples caused I,y power 
failures. 

It \c.eighs only 60 11)s. empty, yet 
holds 28.5 liters of liqnicl nitrogen 
and 392 ru. incliea of storecl san~ples. 
A special L ISDE inkulatiorl holcls 
evaporation loss to only 3 5 ,  a clay. 
On a single charge of rlitrogen,it will 
keep samples at -320°F. for 34 days, 
directly immersed in the liquid, or 
for 23 days in sealed tu1)ular baskets 
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cal diagnosis that is covered in the 
article "Reasoning foundations of medi- 
cal diagnosis," by R. S. Ledley and L. B. 
Lusted [Science 130, 9 (1959)l. In that 
article mathematical methods are used 
to separate basically quantitative values 
from the so-called "intangibles" or value 
decisions frequently required of the 
physician that involve moral, ethical, 
social, and economic considerations of 
great complexity. As pointed out in 
that article, the use of the computer 
might "enable the physician to define 
more clearly the htangibles involved 
and therefore enable him to concen- 
trate full attention on the more diffi- 
cult judgments." 

However I am afraid the computer 
cannot be of aid in the "interpersonal 
relationship between .the physician and 
the patient," as Hoffmann puts it, un- 
less of course we stretch a point and say 
that any assistance a computer may give 
the physician in making a more precise 
diagnosis and a more scientific determi- 
nation of the plan of treatment will tend 
to improve physician-patient relation- 
ships in general. 

ROBERT S. LEDLEY 
National Academy of  Sciences-National 
Research Council, Washington, D.C. 

Cardiotachometer 

In a report by Rowley, Ghgov, and 
Stoner published in Science [130, 976 
(1959)], entitled "Measurement of hu- 
man heart rate during usual activity," 
the authors stated, "Quantitative data 
on heart rate in beats per many minutes 
to many hours during various kinds of 
activity and work are not available." 

It is apparent that the authors are 
unfamiliar with past developments in 
this field. In  1929, the late Ernst P. 
Boas developed the "cardiotachometer," 
which was designed to take continuous 
records of the heart rate for periods of 
hours or days. The many papers relating 
to this development were summarized 
in a text, The Heart Rate (Thomas, 
Springfield, Ill., and Baltimore, 1932). 
Since that time the device has been used 
extensively in many countries of the 
world and has been incorporated in 
many diagnostic and research tools. 

NORMAN F. BOAS 
Research Division, Norwalk Hospital, 
Norwalk, Connecticut 

We should like to express our grati- 
tude to Norman F. Boas for calling our 
attention to the outstanding work of 
the late Ernst P. Boas, who published 
a detailed description of his cardiota- 
chometer in 1928 ["The cardiotachom- 
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eter, an instrument to count the totality 
of heart beats over long periods of 
time," A.M.A. Arch. Internal Med. 41, 
403 (1928)l. The instrument was about 
the size of a present-day electrocardio- 
graph; precordial electrodes, held in 
place by straps encircling the chest, 
were connected to the cardiotachometer 
by long lead wires. 

The miniature heartbeat counter de- 
scribed by us in Science is completely 
self-contained and will permit epide- 
miologic studies which were not possible 
with the cardiotachometer developed by 
Boas. 

DONALD A. ROWLEY 
SEYMOUR GLAGOV 

PETER STONER 
Department of Pathology, University 
of Chicago, Chicago, llliriois 

Metric System 

The American Geophysical Union's 
Special Committee for the Study of the 
Metric System in the United States 
noted your publication of our letter to 
the editor and its accompanying ques- 
tionnaire [Science 129, 532 (27 Feb. 
1959)l. The committee appreciates your 
presenting this matter to your readers. 
It wishes, also, to thank the readers who 
aided the committee by a generous 
return of completed questionnaires. 
Many of the replies included letters 
containing helpful suggestions and offer- 
ing financial assistance. 

In the September 1959 Transactions 
of the Anierican Geophysical Union 
your readers will find a full report of 
the committee. together with an analysis 
of the replies to the questionnaire re- 
ceived as of July. At this writing, three 
months later, 1080 have been analyzed. 
The fields of science and engineering 
were quite well covered by publication 
of the letter or questionnaire, or  both, 
in eight leading journals and magazines 
in the United States. In reply to the 
most significant question, as to whether 
it would be desirable to replace the 
English system by the metric as the 
"only official system" of weights and 
measures in the United States, 90 per- 
cent replied in the affirmative. The aver- 
age period of transition suggested was 
about 22 years; this indicates agreement 
with the committee on the necessity for 
a long transition period to avoid 
economic dislocation. Such a transition 
period would permit time for education 
in the schools, normal retirement of 
presently active older personnel, and 
normal obsolescence of existing equip- 
ment. 

The Congress of the United States, 
for the first time in nearly 30 years, is 
faced with a decision in this matter. 
House bill HR740 1, introduced last 
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In large degree, the ultimate success of this country's defense 
mission may rest upon the effective operation of a long-range 
communications link now being studied at Sylvania's Amherst 
Laboratory. So exacting are the requirements of this system 
that techniques available to present-day technology would 
provide only marginal performance. 

Considerations of the first magnitude involve supra-reliability 
and minimal degradation during single or multi-path operation 
in a continually changing environment, despite electromagnetic 
disruption from natural or man-made sources. 

Sylvania's Amherst Laboratory invites research scientists and 
engineers with advanced degrees to bring new concepts and 
techniques to the task of setting the parameters for, and 
demonstrating feasibility of, an operable system. 

Send your confidential inquiry to 
Dr. R. L. San Soucie 
Amherst Laboratory / SYLVANIA ELECTRONIC SYSTEMS 

A Division of 

Subsldnary of 

GENERAL TELEPHONE 8 ELECTRONICS 
1 138 'wehrle Drive - Williamsville 21, New York 

May by Representative Brooks of Lou- 
isiana, and Senate bill S2420, introduced 
in July by Senator Neuberger, both call 
for a feasibility study of the problem 
by a n  appropriate government agency, 
with authorization of funds. Also of' 
interest was the introduction in July 
1959, by Representative Fulton, of  
House Concurrent Resolution 364, 
which would place Congress on record 
as favoring adoption of the metric sys- 
tem. 

It  is apparent that the United States 
must soon decide whether to change 
over gradually, during the next genern- 
tion, to a far  simpler and more logical 
system of weights and measures o r  to  
continue to be counted with the remain- 
ing 1 0  percent of the world's population 
that is not yet under the metric system. 

Note added in proof. A revised re- 
port on the larger number of question- 
naires is contained in the December 
1959 T r a n ~ n r t i o n ~  of the American 
Geophysical Union. 

FI.OYD W. HOUGH 
Special Cornrnittee for the Study of the 
Metric Systern in the IJnited States, 
A~nericari Geophysical Uriiori 

Time of Planet Formation 

Reynolds (1) has recently observed 
high relative concentrations of Xe"" in 
the chondritic meteorite which fell in 
Richardton, N.D., in 19 19. H e  correctly 
attributes this isotope to the decay of 
fossil 1'-" and derives a time of forma- 
tion of the meteorite 3.5 x 10"ears 
after element formation. This is to be 
compared to 2.7 x 1 0  years for the 
formation of the earth, according t o  
Katcoff, Schaeffer. and Hastings ( 2 ) ,  
who base their calculations on data for  
terrestrial xenon, and to 3 to 5 X 10' 
years for the formation of the moon 
( 3 ) .  

While in the article on the lunar 
atmosphere (3) several mechanisms 
were considered and three were selected 
as indistinguishable upon the basis of 
available information, the new data 
strongly support the I-Xe mechanism. 
It  is therefore probable that the rare 
lunar atmosphere is nearly pure Xe"'. 

The coincidence of these three ages 
gives strong support to the hypothesis 
that the planets were formed in a rela- 
tively short period. and to the Moulton 
and Chamberlain planetesimal hypoth- 
esis. 

L.  B. Bo~s-r  
Departrner~t o f  Physics, 
Netv York  University, N e w  York  
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