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the 
laboratory 
microscope 
which 
fulfills 
research 
requiremen 

F o r  photomicrography 
and simultaneous obser- 
vation, binocular photo L tube "FS" is available 

the new LEITZ LABOLUX llla 
The Leitz Labolux IIIa is a new laboratory microscope with built-in illumination and the famous 
Labolux ball-bearing focusing control, which combines both coarse and fine focusing in a single 
knob. Available with a wide variety of accessories, the Labolux IIIa is recommended for all routine 
laboratory work and, in addition, can be equipped to fulfill the most exacting research. 
A variety of interchangeable tubes is available: monocular, binocular or trinocular (binocular 
viewing plus photo tube for photomicrography). Tubes can be rotated 360° so that the Labolux IIIa 
may be faced away from the observer, for increased accessibility to all controls and to the object 
stage, and to make "conference-viewing" by two consultants more convenient. 
Among the condensers available are the Abbe type, the Berek 2-diaphragm condenser, and condensers 
for phase contrast and dark field observations. The Labolux IIIa is readily adapted to fluorescence 
microscopy by addition of the Leitz fluorescence accessories. The large stand, in a new contemporary 
design, is constructed for a lifetime of use with fatigue-free operation and precision performance. 
All controls, including the knobs for the mechanical stage, are in a low convenient position. High- 
power objectives have spring-loaded mounts for prevention of damage to lenses and slides. 

LABOLUX Illa, Model S 26/95 
inclined binocular tube S with knurled knob to adjust for proper interpupillary distance built-in 

mechanical stage #25 two-lens condenser #95 substage unit with rack and pinion focusing accepts 
sleeve-type condensers 8 quadruple nosepiece with achromats 3.5X, l o x ,  45X and lOOX oil immersion, 
the last two having spring-loaded mounts 8 paired 10X wide-field eyepieces 8 horizontal carrying case 

3-step transformer, 6 V., 2.5 Amp. 

For literature and/or a personal delnonstration in your laboratory, write Dept. SC-318 
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right across the board. 

CENTRIFUGES 

Small & Medium Centrifuge 
5 rotors on one base 

SS-I Superspeed with Con- 
tinuous Flow 

SS-3 Automatic Superspeed 
17,000 rpm - 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 in 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 E ~ v ~ L ~ - t r a i n e d  representatives. In Canada and 
elsewhere SERVALL Centrifuges and Instruments are available from 
specially appointed distributors. 
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out for remote operation laboratory" 

RC-2 Automatic Refrigerai 
trifuge - basic unit includ 
ard 8 x 50 ml Superspeed 

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-3GC--or circle number on reply card 

An independent company: not connected iuith any other centrifuge manufacturer. Established 1934. 
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Don't Shortchange The Student ! 

The school and college laboratory is the training ground for budding 
scientists. I t  is in school that they learn the fundamentals which they carry 
throughout their entire lives. I t  is in school that  they formulate the thought 
processes which they put to good use in the years following graduation. 

Because of the importance of this training, no school or college will offer 
students an inferior textbook or an incompetent instructor. The best is none 
too good for the scientist of tomorrow! 

Similarly . . . the best in laboratory equipment is none too good for 
today's scientific student. Unfortunately, there is available in this field, 
laboratory glassware which is known as the "second", or "school" grade of 
well-known manufacturers. 

Don't cheat your students of the opportunity to work with the best 
available laboratory glassware . . . especially when you can buy i t  cheaper 
than some of the "inferior" grades. Specify Diamond D and be sure of the 
best. For the complete story of Diamond D manufacture write today for 
our booklet "Behind The Diamond D" Doerr Glass Company, Vineland, N.J. 

If@!-ci Is a /ltr;lt/-bl(~i!iir rc.y/icn o/ 1h.c 1ornlkc.r gii- sacs 7l~ed on the 
siji~clrc-rie::c.tI i;ciilirtg ships i?~at  I-oir:rdad Noirtrichct Eighi mort: 
l i j ( l t t  tr c , c , i t i l : i j ,  ago. T i  i s  a ci.ystcil-~i:,c~i. pccir-si"rc!jrcd i~e;?.clanS 
L U I : ~ C I L  I ~ n i l g ~  r:rr ( L  iOy," l v r ~ g  u.rc:rrf:iri iron hirrrlicl. bJill the glass 
roiiii r r :cr lc i .  crc.coi.c-liil!: to dii~iii ioils; c,irni.t shorils I L I I L ~  io I P . ~ I ~ s ~ . ? . ~ P  
> ; ~ o ~ : c - I , ~ c ~ ~ /  O/ i ~ i ~ ; < : r  ;!I S , U O L I ~  i i l  [c,.;rzii o j  i i i i x i : l ~ ~ i .  joi.~cnsts, ideal  
/or f t o n z c 9 ,  of/;< P ,  ~ C J J ~ ,  t,:ecr<,<ltiojt roovz, c[>ll~>g<~  if<>:??:^ OF > C ~ S S ~ < ) < > I ? Z .  

$:I.DC; po::i/-~icin'. I?or,;,r C:ltcss Slicrinliics, (ire., 'I,'i~lclfin,cl, Brad. 
(.If{ci.  gooc! unLj/ i r ~  ( , ~ i ~ i i l ~ e : l i ( i /  71,s. O P Z ~  Coi~rtda. 

Diamond D Laboratory Glassware 

4%- 3y& wrk2: 73 &C& W& 
18 MARCH 1960 



b 

micro and immunoelectrophore- 
s is  apparatus complete with cell, 
power supply, agar cutter, hu- 
mid i fy ing units, viewer, and 
Microfix pattern holders. 

bmpact storage, 
and  adding in-  

Now assembled 
'or distribution i n  the U.S.A. 

- laeal Tor suDlecr groupinas ana rtl I INb CUNMOL 

.,-,,,3 slides 
Sertal SeChOnS cut a1 a on a 30-lncn s 

Filed on shelve 
fitted boxes, o 

For ultra-thin sections I 

friable tissues -knife blc 
D i m e n s i o n s  cooled to - 5  

Cuts freely a 
turer; wi l l  not 

Each Microfix m , u m 9 n ,  s,,YrUISn, 

Dlllry lo r  ro 

ost and m 
.. JS, wlln ana wlrnour noo~s, mcm vperu~ur~g attention 

T H E  PR( 3CESS 

ioretic sep e electropl 
;nut-. 

, 
tot 

e 0.001 ml 
nes with n 

Average 

ing in  r 
diffusion 

sample siz 
ihorpest 10 

, result- 
minimum 

I US 

ith stand( 

ogical r w  
tely fo l lowi~ 

servoble 
ioresis. 

or use wi 
slides. 

Pattern I 

graphed 
may be ins 

.L L -..a 

I photo- 

rns obtair 
th one cl 
on same 

,in- 
rith 
"P- 

led in a s 
ell, 24 w 
power s 

Y. 

nly corn1 r produc 

U.S. and tort 

'IX-A f 
breakat 
s e c u r e  
microsc 

,le plasl 
l y  h o l d  
:ope sl i j  

'ic f rar 
s 1 2  s 
des a r  

equallel 
group c 
formatif 

d for ct 
gisplay, 
3n to pre 

T H E  PEL 

The 

Slides 
c h a n ~  

; easily re 
red. 

nd inter- 

--. - - J  

n fresh tissb 
i n e d  sect  
utes 

te to mount, 
i o n s  i n  ' 

- 
t in any - ... 

IRES 
down to 4 

orisons. 
mi- 

MI 
Storec 
availc 

1 flat or 
~ b l e  spa .., . . helf. tns. 

tirely remol ?s, in cat 
n plastic 

Iely controll 

. rnnt.nl I 

ed. 

hm-  
loose. -leaf boo 

2ble with 
;pension i 

ks. C. and -: 
hooks f o ~  
n racks. 

r display 

rtanl availa 
opsies. 

w init ial  c .- ----.I - 
Micrc 
frame 

) f i x  equ 
. .a 

ncludes 
I 1  I 

red rack 
n metal i~ 

s, f i l e  ca 
ndexing t 

TIN 259 

NAT 

760 SCIENCE, VOL. 131 



COULTER NOW. . . make red and white blood cell 

BLOOD CELL counts electronically, eliminate tedious and 

COUNTER time-consuming visual counts. 

Procedure: only a few 
lambdas of blood are required 
for a test. Sample is mixed with 
appropriate diluents for red 
or white counts. After sample 
beaker Is placed in positlon. 
operation of stopcock and 

Get accurate and reproducible results every time with 
the Coulter Blood Cell Counter. The average count in- 
cludes 50,000 cells-equivalent to 100 visual chamber 
counts. Successive readings on a sample agree within 
1%. Cell counts are completed in 25 seconds, plus sam- 
ple dilution time. 
A 

counting switch automatically Operation of the Coulter system is based on electrical 
cycles instrument. Number 
of cells appears on counter. I conductivity differences between blood cells and common 

After recording count you're diluents. This principle permits individual cells to be 
ready to go on to the next I counted as measured volume of solution is drawn through 
sample. small electrically-activated orifice. Relative cell size dis- 
F o r  fu l l  d e t a i l s  c o n s u l t  y o u r  I tribution is shown on oscilloscope screen and threshold 
S/P r e p r e s e n t a t i v e  o r  w r i t e  control makes possible accurate plots of this distribution. 
T e c h n i c a l  S e r v l c e  D e p a r t m e n t ,  . I 
S c l e n t i f l c  P r o d u c t s ,  

No. 51635A--Coulter Blood Cell Counter. ....... .............. ..U,SM).OO 
1210 L e o n  P l a c e ,  
E v a n s t o n ,  Illinois. 

Scientific Products 
DIVISION OF AMERICAN n O S P l T A L  SUPPLV CORPORATION 
GENERAL OFFICES- 1210 LEON PLACE, EVANSTON. ILLINOIS 

Regional Offices: Atlanta Boston Chicago Columbus Dallas Kansas City Lor Angeles Mlnneapob 
New York San Francisco Washington 
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A Statement from Francis C. Brown, Chairman of the Board and President, Schering Corporation: 

4 4 In behavioral research alone, our 

Burroughs computer has multiplied 

our productivity by 100 times!" 

grown accustomed to miraculous devel- 
opments in our industry. So many 
advancements have been made in phar- 
maceutical research in the last two 
decades, we are convinced that we may 
indeed be on the brink of a pharmaco- 
logical revolution. 

"Yet, there is so much more to be 
done, so many new avenues to explore, 
that we recognize the only real source 
of continued development is through 
expanded research efforts. Through 
research, Schering has already created 
several of the world's leading ethical 
drugs . . . major emphasis has been on 
cortical hormones and antahistamines. 
Some, like Coricidin, have become 
household words. 

"While the results of research are 
sometimes dramatic, there is little of the 
miraculous in the day-to-day explora- 
tions made by pharmaceutical scientists. 

is expensive.. .costs are over three times 
more per sales dollar than all other in- 
dustries and rising substantially each 
year. Findings are often inconclusive 
and only a small portion ever reach frui- 
tion in a marketable product. And with a 
diversified line of products such as ours, 
we must maintain research projects 
in many different areas simultaneously. 
Even with the newest and most success- 
ful discovery, a competitor may enter 
the market with a better product that 
puts yesterday's 'miracle' out of favor. 

"Yet, a relentless search for new 
products is a necessity. It is the only 
reasonable assurance of the continuing 
health of our own business enterprise. 
Today we are conducting extensive 
experimentation with chemical mole- 
cules of known pharmacological prop- 
erties. The object is to achieve radically 
new pharmacological results by means 

structure. Once achieved, these new 
compounds must be evaluated in labo- 
ratory animals. The methodology of 
this program is exemplified by an 
experiment carried out in Schering's 
Behavorial Research Laboratory. Here, 
eight highly trained rats take their turn 
in succession night and day, at a test- 
ing station where their behavior is 
recorded and then analyzed by com- 
puter. This is the type of experimenta- 
tion in which the behavorial effects of 
drugs are tested in animals. The results 
of these experiments permit predictions 
concerning the effects these drugs will 
have on man. 

"With thirteen experiments of this 
type proceeding on a continuous basis, 
the volume of data generated could 
never be handled without the aid of a 
computer. The Burroughs 205 performs 
computations every day which the staff 



WOTOCRAPHS BY 3. ALEX LANGLEY 

Dr. Bradley Whitman, Director of Research Services, confers with Gordon B. Thomas, Biometrics Manager. 

of Schering's Behavorial Laboratory 
would require years to complete. The 
computer's final output is in the form 
of tables and graphs which are then 
studied and interpreted by psycho- 
pharmacologists. 

"The decision to install a Burroughs 
205 computer was upheld by a need to 
provide rapid, complete and economic 
analysis of the data which is produced 
by the research division at great cost. 
We investigated the computer field 
thoroughly, and after careful study and 
professional consultation, our technical 
people believed no other computer met 
our requirements so well. One of our 
scientific programmers, Biometrics 
Manager Gordon B. Thomas, was par- 
ticularly impressed with the 205's abil- 
ity to handle large masses of data with 
the power of a large scale computer.. . 
and at less than half the cost. Mr. 
Thomas felt the 4000-word memory of 

the 205 greatly facilitated the execu- 
tion of research programs, many of 
which exceed 10,000 steps. 

"In our research projects alone, the 
205 has earned its keep. Dr. Bradley 
Whitman, head of Research Services, 
reports our 205 computer is turning out 
fast, accurate results at a cost we could 
never have realized by any other  
method. Research scientists are freed 
from time-consuming data collecting 
and may now spend more time on crea- 
tive work. 

"In addition to serving as a research 
aid, our 205 has provided us with other 
benefits as well. 

"Our Procedures Department Mana- 

ger, William B. Spencer, points out 
that the 205 is completely compatible 
with our commercial needs as well as 
research. In fact, our recent purchase 
of additional Burroughs peripheral 
equipment will allow us much greater 
capacity for commercial applications- 

"As we expand and broaden our 
search for new products, we expect 
commensurate growth in other areas of 
our company as well, and we are confi- 
dent that our 205 computer, with its 
modular expansion features, will keep 
pace with our computing needs." 

F R A N C I S  C .  B R O W N  

Chairman of the Board and President 
Schering Corporation 

Hundreds of other scientific and commercicrl wers of Bunoughs computers are 
confirming the same experience. Bunoughs complete line of electronic data proc- 
essing equipment 2s backed by a coast-to-coast team of computer specialists, all 
eager to tell you how Bumoughs can help in your business. For additional info* 
tion, write ElectroData DiuZsion, Pasadena, California. 

Burroughs Corporation "NEW DIMENSIONS/~  elext~~nics and doto p r ~ m ~ h g  system" 
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L E M A N  

Nitrogen Analyzer 
Eminently practical for any laboratory, this 
new instrument combines a refined classical 
Micro-Dumas method and full automation. 
Instrumental versatility additionally permits 
use in certain Kjeldahl applications. 

Nitrogen determinations at the rate of 4 to 5 
per hour-up to 40 per day-are routinely 
afforded with an instrument requiring only 
18" of bench space. 

These outstanding features bring 
nitrogen analysis up to date: 

Fully automatic 

High analytical accuracy 

0 Digital readout of nitrogen volume 

Efficient, miniaturized absorption chamber 

Flexible combustion cycles accommodate a 
variety of sample weights and materials 

0 Low-cost disposable sample boats 

For complete information, write for Bulletin SB-258. 
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The Cooke M15 . . . a laboratory microscope with superior 

optical performance. Its clean design and precision construction 

offer unequalled convenience, versatility and durability. 

Manufactured at York in England . . . 
specifications on all models available on request . . . 

Model BZZL, illustrated above, 30X to 1000X, F. 0. B. Boston, $525. 

C0OK.E TR OUGHT O N  6 S I M M S ,  INCORPORATED 
91 W A l T E  STREET, M A L D E N  48, MASSACHUSETTS IN C A N A D A :  77 G R E N V I L L E  STREET, T O R O N T O  
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NEW! 
Bausch & Lomb 

SPECTRONIC 505" 
Recording Spectrophotometer 

772 SCIENCE. VOL. 131 



( U V  - VISIBLE, $4285) 

... less than haCf the cost of other 
recording spectrophotometers! 

See the revolutionary new instrument that directly Only 3 6  x22" x 15", it's as streamlined as the universally 
records transmittance. absorbance. reflectance and acce~ted B&L S~ectronic 20" Calorimeter . . . 
emission in UV and hsible ranges. . . with a complete line of accessories including an 
with an exclusive electronic sensor that automatically exclusive new air-cooled Hydrogen lamp.. . - - 
adjusts drum speed to variations in curve complexity.. . 

at less than half the cost of other recording 
featuring B&L Certified-Precision Gratings. spectrophotometers. 

'Trademark. Bausch & Lomb Optical Co. 

Write for your copy of Catalog D-2009, Bausch & Lomb 
Optical Co., 75903 Bausch Street, Rochester 2, N. Y. 
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CONSIDER THE APPLICATIONS OF THIS 
NEW ) 4 4 ~ - 1 4 r ! i U  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. I t  was designed for stant level of light intensity on theviewing -Closed circuit systems i n  hospitals be- 
maximum operator convenience - simpli- screens. tween pathology and operating units. 
fied controls 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 

-Projection of slides at very high mag- tions which endanger the observer. 
can on demand be adapted for use with 
other stands such as the Zeiss automatic nifications i n  both brightfield and phase  microscopy outside of the visible 
photomicroscope. All electronic accessor- contrast. 

ies are manufactured by Siemens. The -Instructional purposes such as medical For complete detailed information, re- 
latter are unique in  offering unsurpassed school classes. quest pamphlet 40-380/1-E. 

BRINKMANN 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. 
SCIENCE, VOL. 131 
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What you should know about 
Analog Computers 

J udging from the literature, most dis- 
cussion of analog computers turns 

on form rather than function. 
Every computer manufacturer, indud- 
ing Donner, is ready to tell you all 
about their designs, right down to the 
last microvolt. Few spend their liter- 
ary effort in telling you how to use 
them and what kind of problems are 
amenable to analog computer solution. 
Not too strangely, this is what you, the 
prospective user, wanted to find out in 
the first place. 

HOW AN ELECTRONIC ANALOG 
m e  Donner 3400 Desk-top Computer functions as a compact, versatile electrical model of a dynamic system. 

COMPUTER SOLVES PROBLEMS 

A mathematical expression which de- 
fines the dynamic behavior of a par- 
ticular physical system also describes 
the behavior of all other analogous sys- 
tems. A general purpose analog com-. 
puter can be programmed to behave 
one of these analogous systems. So pro- 
grammed, it can be used to explore 
the characteristics of the system or to 
"solve" the describing equations. Typi- 
cal problems range all the way from 
explaining the laws of classical and 
modem physics to the physiological re- 
lations of life itself. Here are some of 
the fields where analog computers are 
in use: antenna design, medical re- 
search, cybernetics, electron trajec- 
tories, nuclear reactor design, fluid me- 

Assembly of Donner 3100 series high accuracy medi- 
um size analog computers in quantity lots provides 
the user with more value at lower cost. Complete 
Donner 3100 Computer Consoles start at just un- 
der $11,000. 

chanics, heat transfer analysis, aerody- 
namics, meteorology, classical and 
nuclear physics, chemical kinetics, pe- 
troleum, engineering, servo system an- 
alysis, auto- and cross-correlation, and 
economic forecasting. 
Basic computing elements in an elec- 
tronic analog computer are dc ampli- 
fiers, precision components (resistors, 
capacitors, and potentiometers), and 
non-linear accessories (multipliers, 
function generators, and transport de- 
lay simulators). 
By interconnecting the computing ele- 
ments at a patchboard, varying voltage 
amplitudes can be integrated, summed, 
differentiated, multiplied, divided, al- 
tered in non-linear fashion, and other- 
wise operated on as directed by a math- 
ematical equation. The answer, which 
appears as a varying voltage, can be 
visually observed on a voltmeter or an 
oscilloscope and permanently recorded 
by any one of several plotting devices. 
The analog computer user can take an 
equation, change the coefficients a t  
will, and get whole sets of solutions 
with amazing ease and speed. He can 
get these results to accuracies of 0.1% 
or better for a very modest investment. 
Small Domer computers begin at just 
over $1,000. 

ANALOG OR DIGITAL 

The chief advantages of the analog 
technique are speed, economy, and 
flexibility. With the analog computer, 
you get a genuine insight into the 
response of the system to both inter- 
nal and external stimuli. No other ap- 

proach can bring the investigator into 
such intimate contact with the system. 
Digital computers sometimes provide 
more accurate results, but they seldom 
give the user the same knowledge be- 
cause they are at best only machines 
that compound arithmetic information. 
Unlike digital computers, analog com- 
puters actually behave just like the 
simulated systems. 

TWO NEW PUBLICATIONS 
PROVIDE MORE INFORMATION 

If you are interested in learning more 
about the application of analog com- 
puters, copies of Donner Tech Notes 
#l and #2 are available from your 
nearby Donner engineering represen- 
tative or directly from the factory.Tech 
Note #1 is titled "How to Simulate a 
Non-Linear Control System with an 
Analog Computer;" Tech Note #2, 
"How to Use and Program Analog 
Computers." 
Donner Scientific specializes in the 
manufacture of accurate h e d  and gen- 
eral purpose analog systems designed 
to analyze, measure, and control dy- 
namic inputs. Complete technical in- 
formation and informed applications 
assistance can be obtained from your 
nearby Donner engineering represen- 
tative or writing Dept. 98. 

SCIENTIFIC 

COMPANY 
888 Galindo CONCORD, CALIFORNIA 

Phone: Mulberry 26161 

SCIENCE, VOL. 131 



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- 
ipg 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 economicat; $4,990! Find out how much the OSCAR K 
can save your lab in time and money. Write for complete information. 

benson - bh ner corporation 

1860 Franklin Street Santa Monica, California 
Oftiecs: r o s  ANOELES: WASHINOTON. D.c.: DAYTON. OHIO Service Centers in 28 cities throughout the world. 
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 

PRECISION SCALES 
The METTLER analytical balances 
brought speed and convenience 
to the weighing operation and at 
the same time greater precision 
and accuracy. 

The METTLER precision scales of the 
K series do the same thing for 
the routine weighings performed in 
the chemical laboratory. Their 
accuracy, speed and flexibility in use 
are the result of sound design and 
careful manufacture. The major 
basic features are: 

a completely unobstructed pan on 
top of the instrument 
very wide optical range 

mechanical weights built into 
the unit 
magnetic damping 

a fast and convenient taring 
system of wide range 

All these features are built into 
a compact and rugged unit requiring 

METTLER BALANCE-Type K-7 less than 10" of front space on 

K-7 units have a capacity of 800 grams and a pre- the laboratory bench. 
cision of + 0.03 g. The K-4 and K-5 models have 
capacities of 4000 and 2000 g respectively and are 
precise to f 0.2 g. All units can be equipped for the 

a 
weighing of samples suspended below the balance. Write to us today for full information 

on the basic units and the many 
modifications available from stock. 
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NORELCO ELECTRON 
MICROSCOPE 100B 

In electron microscopy these Philips features constitute 
obvious design benefits. A new advance in illuminating 
system offers a coherent electron source. This source 
maintains the same excellent image resolution found in 
earlier models, but now provides a noteworthy increase 
in the relative contrast in the images of thin, frail speci- 
mens, whose inherent density variations are not pro- 
nounced. 
Selective penetration offered by 40, 60, 80 or 100 kilo- 
volts provides a choice by which adequate attenuation 
of the specimen can be achieved. Another prime feature 
is the design of the immersion objective lens which pro- 
vides an unusual facility whereby many desirable physi- 
cal treatments of the specimen may be made. These 
include stretching, cooling and heating. It further permits 

the introduction of air sensitive hygroscopic materials. 
Another feature, for example, is the ease of obtaining 
true-stereo images by simple rotation of the specimen 
in its own plane. 
"Work-horse" characteristics offer greatly minimized 
downtime and maintenance. Inherent resolution in the 
EM-100B becomes more meaningful with this new in- 
crease in relative contrast. Added to this is the con- 
venience, ease and simplicity of operating the EM-100B; 
low comparative investment costs; and the exclusive 
basic design feature which precludes obsolescence since 
all design modifications and improvements can be added 
to existing models. 
Become convinced that the EM-100B Electron Micro- 
scope is unexcelled by any other in the market. 

Write today. We will be pleased to send you more data 

on this or the smaller EM-75B Electron Microscope. 

p]tIxLI]PS ELECTRONIC INSTRUMENTS 
A Division of Philips Electronics and Pharmaceutical Industries Corp. 

750 soum FULTON AVENUE. MOUNT VERNON. N.Y. 

In Canada: Research k Control Instruments Philips Electronics Industries Ltd. 116 Vanderhoof Ave. Leaside, Toronto 17, Ont. 
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if the reading is convertible into a d-c signal 

RECORDALL WILL CHART IT! 
Although industry uses a great number of special recording Direct reading scales, 11 current and potential ranges, 
instruments to collect data, the average laboratory cannot wide variety of adapters and accessories . , . these are only 
afford such duplication. To meet the need, the Fisher a few of the features that make the Fisher Recordall one of 
Recordall@ was developed-the first universal laboratory the laboratory's most useful and flexible tools. 
recorder on the market. The Recordall will chart, as 
function of time, any instrument reading that can be con- 
verted into a d-c signal. It records potential, current, re- 
sistance and temperature directly. Transducers are avail- 
able to enable it to record pressure and vacuum, plot pH 
changes or draw a polarographic curve. Write for the 12-page, illustrated book- 

let on the Fisher Recordall. 139 Fisher 
Building-Pittsburgh 19, Pa. ~ 1 1 3  

FISHER SCIENTIFIC 
America's Largest Manufacturer-Dbklbu)or of Laboratory Appliances h Reagent Chemicals 

18 MARCH 1960 
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For your gamma irradiation 
experiments, choose the GAMMACELL 220 

with source strengths to suit your purpose 

IT'S PROVEN - Already in use in several countries IT'S SAFE - By construction, it is inherently safe to 
and in many fields of research. operate. Overexposure would have to be deliber- 

ately planned. 
IT'S SELF-CONTAINED - No auxiliary shielding re- 

quired.. . Buy it as iust another piece of laboratory IT'S SIMPLE - No complex electrical equipment to 

equipment. Easy to move to a new location as a 

change in plans requires. 

break down. Any technician can readily operate i t  

with minimum instruction. 

FOR FULL DETAILS O N  THE GAMMACELL 220, KILOCURIE COBALT 60 

OR OTHER ISOTOPE EQUIPMENT, PLEASE WRITE TO:- 

ATOMIC ENERGY OF CANADA LIMITED 
C O M M E R C I A L  P R O D U C T S  D I V I S I O N  

r.0. B O X  93  O T T A W A ,  C A N A D A  59-1 
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L 0 U R D E S AUTOMA TIC ULTRA-SUPERSPEED 
REFRIGERA TED VACUUM CENrRIFUGE 
Automatic rotor acceleration Continuous Hi-Vacuum 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 pnrented refrigeration design 
Electro-Dynamic Braking 1 Year Guarantee 

,-------------------------------------------------------- 

LOURDES INSTRUMENT CORP. 
1 

530 1 
DIVISION OF LABLINE INC. I 

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 ZONESTATF- ! 
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Dual tool for botanical-physio t o g a  research.. . the Beckman Model 15-A Infrared Analyzer is a 
versatile instrument of high accuracy, quick response. In photosynthesis studies for sensitive measure- 

ments of minute quantities of CO2 or H20.. .in clinical medicine for measurements of CO and acetylene 

in pulmonary diffusion capacity studies.. . the 15-A has established itself as the standard instrument, 
because of these important advantages: Response speed of 0.5 sec. to 90%. ..usable with a galvanometer 
data recorder.. . accuracy is + 1% of scale.. . sensitivity up to 0.1 ppm with full scale ranges from ppm to 

100%. . . choice of window materials and sample cell lengths to suit any analysis.. .simplified design for 

continuous operation with minimum maintenance. E For information on specific applications, contact & I N "  

your Beckman sales office. Or write today for Data File 38-12-10. Beckmane $25 g- 
5 YEARS 

Scientijic and D i h  *35-& 

Bechan Instruments, Ine. 
1500 Fullerton Road. Fullerton, C a l y ~  



IT HAPPENED THIS MONTH. . . 
a glance at yesterday in relation to  today 

IN MARCII-11883) -Science reviews a Gennan paper on tile luminosity of 
fireflies and states that. "The production of light results froin the slow oxidation 
of materials fornled, under control of the nervous sj-stem. b j  the parenchymal 
cells. Tlie light may continue to shine long after the death of the cells, and there- 
fore is not a property of the living protoplasn~ as such."l 

Today  it  is widely recogr~ized that biolu7ninescence is a property of "high- 
energy" phosphates. T o  help researchers throzu fz~rther light on szccl~ plienorn- 
ena, Schruarz BioResearch sz~pplies bolh ATP and firefly lanterns - also ADP 
and AMP. Whether your interest is i n  studying the role of phosphates i n  firefly 
signals or i n  using firefly tacls to  nzeasz~~e  concentration of ATP, you shoz~ld 
have our latest catalog and price list. 

IN MARCII- (1906) -Because of increasing interest among medical men in the 
therapeutic: use of radioactive materials, Berg and FTelker>eported information 
they had gathered on the nletaholic effects of small doses of radium. Following 
feeding and injection of radiul:: and hariunl salts in dogs: analyses of excreta 
and organs were performed. The main conclusion reached is that very little, if 
any, metabolic effect can be attributed to radium. 

Medical men  are still interested i n  the therapezct'c use of radioactive materials 
and, more recently, in  the diagnostic valu,e of radioactive tracers. At Schu)arz 
BioResearch, we prepare S3 j ,  C14, H3, N1' and P32 co~~ tpounds ,  and offer these 
compou,nds for sale. 

IN MARCH-(1950) -13amrnarsten and Reichard3 report on their investigation 
of the question of fundamental differences in the metabolism of free pyrimidines 
and ribose-bound pyrimidine. To start things off, they injected N1j-labeled 
cptidine and uridine into rats. Analysis for N1j was carried out on the bases and 
nucleosides derived from pooled internal organs. It was found that cytidine can 
be utilized by the rat for synthesis of new polynucleotides, but that the utilization 
of uridine for the synthesis of polynucleotide pyrimidines is very low and is not 
very specific. 

Schwarz BzoResearclz has purines, pyrimidines; and a host of other basic 
l~iochemzcals, with and without radiolabels. L)o you have our catalog and 
price list? 

1 .  ----: Srianre  1 :I50 (Liar. 9) 1883. 2. Berg, W. W., a n d  Wclher,  KT. H.: Er&ierinlcnts to dcterniine the 
ililluence o i  tlie broniids o f  bal.iurn , ~ n d  radiusn on protein 111etabolisn1, J. Dial. Chem. 1 3 7 1  (liar.) 1906. 
3. Hammarsterr, E:., and Reic l~ard .  P .  : Pyrimidine nucleosides as  precursors of p)rimiilines and polynorlaotii lcs,  
J. Uiiil.  Cliem. 1'<Y.3:105 (Mar.) 1950. 

SCHWARZ EIORESEARCH. INC. Dept. 3R . I\Iount Velnon ,  Xeu: 

BIOCHEMIC~LS . R ~ D I O C H E \ I I C \ L S  . PH,~R\ IPCEI  TICALS /or  researcl~, for znerliczne, tor i n d r ~ ~ t r y  
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MODEL AT-2A 

I 
PH 

Typical Variable pH Titration 

All potentiometric titrations performed automatically! 

Automatic recording pH-stat. 
Record variation in pH or 
EMF as a function of titrant 
added. 
Titrate to any preset end point. 
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 react~on 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 variable. 
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 or second 
derivative. 
Continuously variable recorder span - 
maximum sensitivity full span 
2 pH units. 
Accuracy *0.02 pH units or 
k1.2 millivolts. 

Now, tedious potentiometric 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 
pH titrations automatically, simultaneously 
providing a permanent record. This new 
instrument will free chemists for more 
productive analyses as it speeds routine 
but difficult measurements. 

SCIENTIFIC 
I N S T R U M E N T S  
A DIVISION OF POLARAD ELECTRONICS CORPORATION 

43-20 34th Street Long Island City I.  N. Y. 
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R O T A T I N G  

MODEL RV-8 

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-1) virtually eliminates 
extrapolation to zero. 
Coaxial cylinders combine uniform distribution of shear rate 
with convenient 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 high 
polymer demonstrates the effec- 
tiveness of this viscometer in  
measurement of true zero shear 
gradient viscosity. I t  can be seen 
that there was no necessity to 
extrapolate to zero shear rate be- 
cause the instrument is capable 
of viscosity measurement on the 
plateau approaching this value. 

0 2 4 . 1 10 It I. lb I. PO 

6 **r.. ".lC STC-' 

EXPERIMENTAL VISCOSITY VS SUEAR RATE 

C O N C T M T I I I I O N  - L -  *I! DECILITER 

INTRINSIC VISCOSITY OETERMIN4TK)N 
FCU A TYPICAL HIGH POLYMER 

Intrinsic Viscosity 
Determination for a Typical 
High Polymer 
Here reduced viscosity is ex- 

C 
trapolated to  zero concentra- 
tion to  obtain intrinsic viscosity 
[ I1 b=O. 

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. 

Specifications: 
Shear Stress Range: 0.002 dyne/cmz 
to 1.6 dyne/cmZ. 
Shear Rate Range: 0.2 see-1 to 50 sec-1. 
in  26 steps. 
Viscosity Range: Up to 800 centipoise 
at 0.2 sec-1. 
Accuracy: + 0.5% of sample viscosity. 
Cylinder Temperature: Constant to within 
O.OS0C of desired temperature when located 
in a temperature-controlled (-t2'C) room. 

SCIENTIFIC 
INSTRUMENTS 
A DIVISION OF POLARAD ELECTRONICS CORPORATION 

43-20 34th Street Long Island City 1, N. Y. 
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NEW CAMERA MICROSCOPE 
T---"'" -. MADE BY 

ULTRAPHOT I1 

Write for free detai iled 

~ A R ?  
Z E I S S  

WEST GERMANY 

The revolutionary design 
of the ULTRAPHOT II is years ahead 

of existing equipment! 

Microscope, camera and exposure meter 
combined in one instrument. Completely 
automatic shutter is activated by a photo- 
electric cell computing exact exposure times 
and insuring correctly exposed photomicro- 
graphs under even the most adverse con- 
ditions. 

Three different light sources, including 
an electrically-controlled arc lamp, are 
available for instant use. By utilizing the 
Koehler principle, specimens can be ob- 
served and photographed in bright field, 
dark field and phase contrast, as well as 
with incident light. 

A built-in movable mirror system s h u -  
lates bellows extension up to 12 inches and 
permits gradual magnification from 6 . 5 ~  to 
1700x. A 4 x 5-inch back also allows the 
use of available smaller sheet film adapters. 

literature 

/ COMPLETE 
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485 FIFTH AVENUE, NEW YORK 17, N. Y. u 
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BAIRD-ATOMIC INC. 
of 

CAMBRIDGE, MASS. 

is proud to announce the acquisition of 

AXLER ASSOCIATES 

of Corona, New York, 
MANUFACTURER OF 

Ultraviolet Interference Filters and 
Instruments for Chemical analysis 

Baird-Atomic now offers a complete line of superior 

quality visible and ultraviolet interference filters 

covering the range from 210-1,000 millimicrons 

For detailed price, delivery and technical information, 

send your specific requirements to: 

Filter Department 

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

OFFICES IN 

Boston 0 New York Philadelphia 
Pittsburgh * Washington 0 Cleveland 
Detroit * Chicago 0 Atlanta e Dallas 
Los Angeles San Francisco Montreal 
Principal Cities Abroad 
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Now, many of the advanced features of famous Elgeet- 
Olympus Research Microscopes have been incorporated 
in the new Elgeet-Olympus line of Student-Teaching 
Microscopes, extending to educators for the first time a 
number of important instructional advantages. 

In addition to its optical and mechanical superiority, 
you will note the exceptionally solid "heft" of your Elgeet- 
Olympus Student-Teaching Microscope . . . ruggedly 

engineered of "classroom-proof" materials to withstand 
daily use by untrained hands. Minimum maintenance is 
further assured by such refinements as completely en- 
closed rack-and-pinion movements, and a dust-proof, self- 
centering revolving nosepiece. 

Prove to yourself with a 10-day Free Trial that Elgeet- 
Olympus Student-Teaching Microscopes provide the logi- 
cal answer to educators who seek the best.. . on a budget. 

IMMEDIATE DELIVERY * WRITE Dept. SM-77 
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WHAT KIND m 

oF service 
CAN I m 

EXPECT ON 
OUR micro- 

scope? 
This is a common 
question asked by 
new and prospective 
owners of any 
microscope7 

Owners, present and 
prospective, of any 
WILD Microscope, 
are assured of fast 
service and fast return 
of the instrument 
. . . often overnight. 

Most important: 
Onlv WILD trained 
selected technicians, 
with many years' 
experience in 
WILD Microscope 
construction and 
assembly, are per- 
mitted to service 
your instrument. 

FULL FACTORY SERVICES 
*The FIRST name in 

Surveying Instruments. 
Photogrammetric Equipment 
and Microscopes 

I N S T R U M E N T S .  I N C .  

Main at Covert Street Port Washington, New York 
Port Washington 7-4843 

In Canada 
Wild of Canada Ltd., 157 Maclaren St., Ottawa. Ontario 

Letters 
Radiation Carcinogenesis 

A number of difficulties lie in the way 
of accepting Blum's thesis [Science 130, 
1545 (1959)l that his data on ultra- 
violet carcinogenesis in mice and his 
mathematical deductions therefrom are 
evidence for the concept that there is 
no threshold dose for radiation carcino- 
genesis. It is not simply that he is argu- 
ing not from data but from projections 
of that data into unstudied areas, or 
that this was done even though direct 
observation was possible. There is also 
the fact that other data from his series 
of studies point rather directly to the 
opposite conclusion. They not only de- 
scribe a threshold phenomenon but offer 
some clues as to quantitation. 

As to the first objection, Blum in his 
Fig. 1 presents the incidence data for 
varying doses of radiation. According 
to his figure, halving the radiation dose 
means that 0.15 is added on to the log 
of the time necessary for tumor devel- 
opment. According to the chart this 
relation holds for each halving of dose 
down to 1/32 of the dose required for 
most rapid carcinogenesis. The chart is 
described as being based on experiments 
described in his recent monograph (I). 
Unfortunately, neither ,the monograph 
or the original papers I could find deal 
with doses corresponding to his two 
lowest curves, and the third dose level 
is described as treated partly by extra- 
polation (2). Hence it would appear 
that the dose ranges on which the ques- 
tion of threshold is based are quite 
narrow, more so than the diagrams 
would suggest. 

If such information were all that 
were available to us, there would be 
some justification for making projec- 
tions therefrom, even though the tenta- 
tive nature of the projections would 
have 'to be emphasized. Actually this is 
not the case. Blum makes the point that 
there is a practical limit on the doses 
of carcinogenic radiation that can be 
tested because, with low doses, the time 
for cancer development will be longer 
than the life span of the animal. Of 
course, if the first cancers are not to 
appear until after all animals are dead, 
we have a practical threshold if not a 
biologic one. But further than this, our 
information need not be as limited as 
Blum claims. He does not spell it out in 
his article, !but all his figures on dose- 
time relations are concerned with the 
time within which cancers appear visible 
to the unaided eye. Nowhere in his work 
could I find reference to the power of 
the microscope to detect cancers much 
earlier in their course. Given his figures 
for cell size and rate of growth, a can- 
cer should have a cross section of 100 

cells visible under the microscope after 
an interval one-third that necessary for 
a gross lesion to develop. This means 
that doses of irradiation supposedly 
leading to far more slowly growing 
tumors than have presently been studied 
are quite accessible to experimental in- 
vestigation, so that abstract speculation 
is neither needed nor appropriate. 

But beyond these caveats, there is 
evidence on threshold existence in other 
work of Blum himself: his studies on 
the effect of interruption of irradiation 
and its resumption after a 30-day rest 
period (3) .  (The figures for 30-percent 
tumor incidence are the most conven- 
ient to analyze because there was a sec- 
ond interruption of radiation in some 
series before the 50-percent incidence 
time was reached.) According to these 
figures, with uninterrupted radiation it 
took 95 doses of 2 x 10' ergs/cmVo 
produce visible cancer in 30 percent of 
the animals. Interruption late in the 
course of treatment, after 53 doses, 
meant that only 85 doses were needed 
for tumor production; the tumors ap- 
parently grew during the rest period. 
This, however, was not the case when 
the interruption occurred earlier in the 
course of treatment. When the rest 
period was given after 33 treatments, 
there was no progression, and the same 
total of 95 treatments was needed for 
cancer production as had been true for 
the controls. By contrast, when the rest 
period was introduced still earlier, there 
was recovery from the first course and 
more radiation was needed than if there 
had been no interruption. With the 
break after 23 treatments, an additional 
81 treatments for a total of 104 were 
needed. And if only three or four treat- 
ments were given (the actual number 
is not clear), more radiation (100 
doses) was needed after the rest period 
than if both the rest period and the first 
doses of radiation had been omitted. 

It seems to me that ,this evidence for 
reversibility of the effects of small 
amounts of radiation bears directly on 
the question of a threshold. For if there 
is a dose of radiation low enough SO 

that the exposed tissues recover or be- 
come even less 'than normally sensitive 
to subsequent radiation, this must be 
a subthreshold dose by definition. It 
appears that only above a certain dose 
level are the effects of radiation irre- 
versible and hence inexorably carcino- 
genic. Hence, from both negative and 
positive aspects I find myself unable to 
accept Blum's thesis that no radiation 
threshold exists for carcinogenesis. 

Extrapolation of this work to carcino- 
genesis by ionizing radiation presents 
other problems. It is reasonable to think 
that there might be parallel quantita- 
tive patterns. At least it is hard to imag- 
ine that there is no correlation between 

(Continued on page 866) 
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Space Exploration as Propaganda 

Since Veblen introduced the idea of conspicuous consumption, we 
have recognized that many expenditures are made neither for comfort 
nor for use, but to maintain one's position in the community. Scientists 
and public officials in Washington are now wondering to what extent 
an analogous principle applies to a country seeking to maintain its 
position in the community of nations. Much of the debate over the 
adequacy of our space program concerns the question whether com- 
parison of Soviet and American achievements in placing very large 
payloads in orbit is adversely affecting our prestige abroad. 

Among those who see the influence of the United States suffering 
because of our showing in space is George V. Allen, director of the 
United States Information Agency. In testimony this year before the 
House Science and Astronautics Committee, Allen said that many 
people throughout the world do judge a nlation's science and tech- 
nology in terms of what they can understand of its space efforts. As 
things have turned out, the testimony continues, Sovielt achievements 
have greatly exceeded world expectations, while our effollts have fallen 
short. One immediate result of Soviet success, according to Allen, is 
the better reception now accorded Soviet technological and cultural 
exports. 

A key spokesman for the view that our present rate of achievement 
in space is adequate is also a key figure-or, rather, the key figure- 
in the administration. At a news conference, President Eisenhower 
said that he found no reason for us "to bow our heads in shame." If 
Soviet efforts have had a greater lappeal to the imagination of the 
public, he continued, actual examination of the record will show that 
we have done good, hard work. 

To  consider space exploration in t a m s  of conspicuous consumption 
is not meant to imply that such exploration is not of genuine scientific 
import. A Cadillac will get you there and back. Nor is such considera- 
tion meant to imply that space exploration is the best indicator that 
economists can devise to measure a nation's scientific and technologi- 
cal prowess. The question at issue is simply whether space exploration 
is a measure of power accepted by the people of countries that we 
want to influence. We may not feel inferior, we may not be inferior, 
\but the question is what does the rest of the world think of us. 

To  estimate what the rest of the world does make of us, a certain 
amount of data can be gathered, and a certain range of arguments 
can be based on that data. If outer space is a subject for research, so 
is its effect on the opinions and behavior of people. And here we are 
struck by one aspect of Allen's testimony. He  cites in support of his 
views the results of public opinion polls conducted overseas and also 
the reports of our government offices overseas. 

The information that we now possess, of course, may be too meager 
to have much influence on our policies, but if such is the case, it is 
simply an argument that we do something about getting better infor- 
mation. How important space exploration is as propaganda is a ques- 
tion over which sincere men can disagree, but the answer is not simply 
a matter of intuition.-J.T. 
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laboratory 
recorder 
only 

Major Features 
Single channel, 10 calibrated ranges with 

continuously variable adjustment between 
ranges : 

Calibrated volt and ampere ranges: 
10 mv. 1 pa. 
0.1 v. 10 pa. 
1 v. 0.1 ma, 
10 v. 1 ma. 
100 v. 10 ma. 

4 times chart width zero suppression in 
either direction. 

Chart speed of 1 in/lu and 15 i m .  
Eight optional speeds by a simple gear 
change. 

Pressure sensitive chart paper. No warm- 
up. Ready to record. 

Weighs only 11 pounds. Measures 9lh"x 
SM"x7". 

Circle number below 

on reader service 

card for complete 

specifications. 

of inorganic chemistry in Europe; Hans 
Jonassen. Phosphorus-nitrogen and 
.phosphorus sulfur chemistry (G. 
Barth-Wehrenalp, chairman): N. L. Pad- 
dock; R. Shaw; M. Becke-Goehring; T. 
Moeller; R. Raetz. (Subjects to be an- 
nounced.) 

Adhesion 
Harold F. Wakefield, chairman 
Robert L. Patrick, vice chairman 

29 Aug. J. J. Bikerman, "The science 
of adhesive joints"; F. J. Reil, "Degra- 
dation of adhesive joints through heat 
or aging"; G. R. Irwin, "Mechanism of 
failure." 

30 Aug. F. R. Eirich, "Adsorption of 
adhesives on surfaces"; W. T. M. John- 
son, "Adhesion and the chemical na- 
ture of surfaces." 

31 Aug. H. E. Farnsworth, "Investi- 
gations with atomically clean surfaces"; 
C. A. May and A. C. Nixon, "Rela- 
tion between resin composition, physi- 
cal properties, and bond strength." 

I Sept. John W. Swanson, "Factors 
which affect adhesion of cellulose 
fibers." Open session on current prob- 
lems in adhesion research (John W. 
Rutzler, discussion leader). 

2 Sept. D. V. Rosato, "Science of 
adhesion through ceramic and inor- 
ganic compounds." 

Kimball Union Academy 
Lipide Metabolism 

Carleton R. Treadwell, chairman 
Jules Hirsch, vice chairman 

13 June. Cellular aspects of absorp- 
tion and uptake: Robert M. O'Neal, W. 
Stanley Hartroft, Wilber A. Thomas, 
"Electron microscopic studies of lipids 
in rats fed high-fat diets and single fatty 
meals"; John Glover, "Intestinal ab- 
sorption of lipids"; Cecil Entenman 
and Robert E. Kay, "The uptake, syn- 
thesis and release of lipids by the iso- 
lated perfused liver"; N. R. Diluzio, 
"Hepatic cell participation in lipid 
metabolism." 

14 June. Lipide metabolism: Edward 
J. Masoro, "A study of the regulation 
of lipide metabolism by experimentally 
varying the nutrition and environment 
of a mammal"; Daniel Steinberg and 
M,artha Vaughan, "Adipose tissue 
metabolism and its control by hor- 
mones"; W. L. Gaby, Ihor Zajac, Ron- 
ald Silberman, "The role of phospho- 
lipids in metabolism." Sterol metabol- 
ism: R. G. Langdon, "Branched chain 
acids in biosynthesis of cholesterol"; 
George Popjak, "The intermediary 
stages of sterol biosynthesis in the liver." 

15 June. Sterol metabolism: Peter D. 
Klein, "Studies on the metabolism of 
cholesterol esters"; James L. Gaylor, 
''~7-cholestenol and related compounds 
in skin"; R. B. Clayton and Konrad 

Bloch, "The utilization of sterols in in- 
sects." Sterols and bile acids: Paul F. 
Smith, "Uptake and utilization of sterols 
by pleuropneumonia-like organisms"; 
James G. Hamilton, "Quantitative and 
qualitive determination of bile acids by 
glass paper chromatography." 

16 June. Bile acids: Ezra Staple, "The 
conversion of cholesterol to bile acids: 
in vitro studies"; S. Bergstrom, "The 
conversion of cholesterol to bile acids: 
stereochemical and quantitative as- 
pects"; Liese L. Abell, "Hormonal fac- 
tors in the metabolism of sterols to 
bile acids"; S. L. Hsia and John T. 
Matschiner, "Isolation and identifica- 
tion of new metabolites of bile acids"; 
Robert B. Failey, Jr., "Some aspects of 
bile acid metabolism in man." 

17 June. Complex lipids: H. E. Car- 
ter, "Chemistry of cerebrosides and 
other glycolipids"; Andrew A. Benson, 
"Lipid structure and metabolism in 
photosynthetic tissues"; L. P. Zill and 
E. A. Harmon, "Biochemical studies of 
plant lipids." 

Cell Structure and Metabolism 
S. L. Palay, chairman 

G. E. Palade, vice chairman 
20 June. Synthesis of  secretory 

products, especially enzymes and pro- 
teins as exemplified in the pancreas (G. 
C. Hirsch, chairman): G. E. Palade; P. 
Keller; L. E. Hokin; L. C. U. Junqueira; 
H. Sheldon. 

21 June. Synthesis of secretory prod- 
ucts in liver and other glands: T .  Peters; 
R. W. Hendler; E. Kuff; W. Bargmann. 

22 June. Secretion of  ions and water 
(R. E. Davies, chairman): A. Seder; W. 
S. Rehm; R. D. Wright; G. D. Pappas. 

23 June. Endocrine glands (E. Schar- 
rer, chairman): S. L. Wissig; S. Woll- 
man, C. P. Leblond; J. Roche, W. H. 
McShan. 

24 June. Secretion by mucoprotein- 
producing glands: D. W. Fawcett; S. L. 
Palay; Sir Howard Florey. 

Additional speakers and discussions 
to be announced. 

Physical Metallurgy 
R. L. Fullman, chairman 

Michael Bever, vice chairman 
27 June-I July. R. D. Seraphim, 

"Effect of impurities and defects in 
superconductors"; A. W. Overhauser, 
"Theory of resistance minimum in di- 
lute paramagnetic alloys"; W. B. Pear- 
son, "Interpretation of relative thermo- 
electric phenomena in pure metals and 
dilute alloys at low temperatures"; P. A. 
Flynn, "Deformation of solid solutions"; 
D. A. Thomas, "Influence of grain size 
on deformation"; J. Kruger, "Relation- 
ship between surface orientation and 
film formation in aqueous solutions"; 
F. W. Young, "Mechanism of disloca- 
tion etch pitting"; D. A. Vermilyea, 
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This is a single fiber derived from the wood of a Douglas fir. r-----------------------, 
I I 

Latin name: Pseudotsuga menziesii. Dimensions: spectacularly minute. 
Length: 0.165". Cross-section area: 0.318 x lO-'sq. in. I t  makes a common 
straight pin look like a flag pole in comparison. 

i I INSTRON 
I 
I a new dimension I 

Yet, from this frail specimen and others like it, the Instron Testing I I 

Instrument has been able to extract a mountain of data -including tensile ! in precision ! 
strength, proportional limit stress, Young's modulus, work to failure, and materials test in.^ 
deformation' a t  failure. 

Such data, of extreme usefulness to papermaking researchers, has never 
been collected before. Which shows what we mean when we say, 
"YOU can do more with an Instron". 

For the complete story of this test, currently being continued a t  
Washington State University, ask for Bulletin WO-1. If you've other problems 
in mind, chances are we have something that will interest you. Among the 
articles on advanced testing techniques that are yours for the asking: testing 
tungsten a t  high temperature . . . stress-strain properties of textile fibers . . . 
physical properties of plastics and elastomers . . , characterization of. 
pressure-sensitive adhesives. 

Let us know your field of interest. 

,.,.".. 63 E N G I N E E R I N G  C O R P O R A T I O N  
25 1 3  WASHINGTON STREET. CANTON. MASS. 

EUROPUN OFFICE: SEEFELDSTRASSE 45. ZURICH. SWITZERLAND 

YOU CAN DO MORE WITH AN INSTRON 
The unusual versatility of this fine testing instrument is greatly 
extended by Instron's complete range of special accessories, which can 
be added as you need them. They include: XY recorder for 
extensometers . automatic digital readout . environmental cabinets 
quick-change crosshead-speed selector variable speed drive high 
temperature equipment load pacing automatic cycling controls. 
Write for the complete lnstron catalog. 
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ob- ed" pumps 
"Electrodeposition and defect struc- 
ture"; J. E. Dorn, "Shock loading"; 
J. W. Nutting, "Dispersions and creep"; 
W. W. Smeltzer, "Oxidation character- 
istics of zirconium, titanium and haf- 
nium"; B. Wagner, "Oxidation of metals 
in carbon monoxide-dioxide mixtures"; 
W. A. Backofen, "Ductile fracture"; T. 
L. Johnston, "Brittle fracture"; D. 0. 
Smith, "Anisotrophy of thin magnetic 
films"; D. S. Rodbell, "Ferromagnetic 
resonance studies of whiskers and par- 
ticles"; S. Chikazumi, "Roll magnetic 
anisotrophy"; E. A. Nesbitt, "Magnetic 
annealing in the permalloys and per- 
minvars"; A. Arrott, "Ferromagnetism 
and antiferromagnetism in alloys"; C. 
A. Neugebauer, "Some properties of 
evaporated metal films"; A. J. Forty, 
"Corrosion cracking." 

~ n a  s t - - -  e r s  s a v e  
W S P  

- - 
c o s t s  

Chemistry at Interfaces 
Herman E. Ries, Jr., chairman 
Ralph A. Beebe, vice chairman 

4 July. Thermodynamics of interfaces 
(I,. E. Copeland, chairman): T. F. 
Young, "Thermodynamics of surfaces 
of electrolytic solutions"; L. Ter Minas- 
sian-Saraga, "Ionized monolayers and 
their free electrical energy"; A. V. 
Kiselev, "The energy of adsorbate-ad- 
sorbent and adsorbate-adsorbate inter- 
actions in monolayers on solid surfaces." 

5 July. Dispersed systems (H. van 
Olphen, chairman): Robert Ullman, 
"Light scattering methods in the investi- 
gation of surface structure"; C. T. 
O'Konski, "Electrical properties of dis- 
persed systems"; J. T. G. Overbeek, 
"The influence of the relaxation effect 
in electrophoresis and other electro- 
kinetic phenomena." 

6 July. Monolayers (H. J. Trurnit, 
chairman): F. M. Fowkes, "Monolayers 
as two-dimensional solutions"; G. L. 
Gaines, Jr., "Some cooperative interac- 
tions In monolayers"; N. K. Adam, "De- 
velopments in monolayer research." 

7 July. Monolayers (F. H .  Healey, 
chairman): G .  E. Boyd, "Theories of 
the liquid expanded state in mono- 
layers: an experimental study"; Ira Blei, 
"A study of protein-detergent interac- 
tion by monolayer penetration"; Paul 
Becher, T h e  effect of surface active 
agents on the properties of the oil- 
water interface"; B. V. Derjaguin, "The 
mechanism of the controlling role of 
monolayers on the kinetics of some 
processes in heterogeneous systems." 

8 July. Related topics and general 
discussion. 
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N I N D U S T R I E  
F S T R E E T  H A M D E N  1 4 ,  C t  

For Sub-Zero Storage 
The CSI Dry Ice Storage Cabinet 

MODEL 05-34 SPECIAL 

All cabinets are manufactured of welded and polished stainless steel 
which contributes to cleanliness, appearance and serviceability. Effi- 
ciency has been accounted for in such features as high quality insula- 
tion, interchangeable storage inserts and size. The widbh allows passage 
through a normal door and the length is the only dimension changed 
in the three sizes. The cabinets are built with or without the CO2 
entering the storage compartment. The cabinet on the left is our 
standard model and the unit on the right is specially constructed to the 

I customer's design. 
Folder and Prices Upon Request I I Chemistry, Physiology, and 

Structure of Bones and Teeth 

CUSTOM SCIENTIFIC INSTRUMENTS, INC. 
541 Devon St. Kearny, N.J. 

B. B. Migicovsky, chairman 
W. P. Norris, vice chairman 

I I July. Selected communications 
(Clayton Rich, chairman): W. P. L. 
Myers and W. Lawrence, Jr., "Studies 
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on the influence of cortisone on serum 
calcium homeostasis"; C. A. L. Bassett, 
"Factors contributing to osteogenesis 
in vitro"; T. W. Speckrnan and W. P. 
Norris, "Variations in retention kinetics 
of bone seeking isotopes"; J. Samach- 
son and H. Spencer, "Comparison of 
single and multiple doses of Srs5 and 
Ca45 in man"; J. M. Janes, P. J. Kelly, 
L. F. A. Peterson, "The effect of beryl- 
lium on bone, a morphologic study of 
the progressive changes in rabbit bone." 
Bone induction (Leroy Lavine, chair- 
man): J. S. Nicholas, "Induction and its 
relationship to bone structure"; M. 
Moss, "Osteogenic induction factors." 

12 July. Bone induction (continued) 
Leroy Lavine, chairman): J. J. Pritch- 
ard, "Recruitment of osteoblasts re- 
lating to bone induction"; Hans Selye, 
"Induction of bone by tissue scaffold- 
ings." Nature and mechanism of hard 
tissue destruction (Reidar F. Sognnaes; 
chairman): N. M. Hancox, 'The osteo- 
clast." 

I 3  July. Nature and mechanism of 
hard tissue destruction (continued) 
(Reidar F. Sognnaes, chairman): Charles 
M. Dowse and William Neuman, "Me- 
tabolism of bone cells"; George Nichols, 
Jr., Nancy Nichols, AndrC B. Borle, 
Stein Schartum, Gilbert Vaes, "Cellular 
metabolism of bone"; Paul Goldhaber, 
"Further observations on experimental 
bone resorption in tissue culture." Or- 
ganic matrix in calcification (M. J. Glim- 
cher, chairman): F. Pautard, "The na- 
ture of the organic matrix and its role 
in the development of calcified struc- 
tures." 

I4  July. Organic matrix in calcifica- 
tion (continued) (M. J. Glimcher, 
chairman): L. Johnson, "Histochemical 
changes in organic matrix accompany- 
ing oalcification"; A. Sobel, "Role of 
the organic matrix in the nucleation 
and growth of bone crystals." Calcium 
metabolism (F. McLean, chairman): J. 
Vincent, "Metabolic bone at the histo- 
logical level." 

15 July. Calcium metabolism (con- 
tinued) (H. F. Deluca, chairman): A. M. 
Shanes, "Movement of calcium in non- 
skeletal tissues"; M. R. Urist, "Calcium 
and protein relations in the blood"; R. 
H. Wasserman, "Passage of calcium 
across biological membranes." 

High Pressure Research 
H. G. Drickamer, chairman 

0. L. Anderson, vice chairman 
18 July. R. H. Wentorf, Jr., chair- 

man: H. T. Hall and F. P. Bundy, "The 
synthesis of diamond." W. H. Jones, 
chairman: I. S. Bengelsdorf, "Behavior 
of organic compounds at 'high tempera- 
ture and pressure"; I. B. Johns, "Or- 
ganic reactions at high pressure." 

19 July. J. M. Nielsen, chairman: R. 
L d i s e  and R. Roy, "Hydrothermal 
and related syntheses"; U. 0. Hutton, 

Positive stop readings in 1.13 seconds 

SHADOGRAPH" 
small animal balance provides 

visible accuracy to 350 milligrams 
Model 4203B-TC-SA Shadograph is designed especially for 
high-speed, precision weighing of mice, chicks, frogs and small 
rats. It can reduce tedious weighing operations by hours . . . 
give you more time for other work. Light-projection indication 
is fast. . . provides sharp shadow-edge reading on frosted glass 
dial. Parallax reading eliminated. Capacity 1500 grams. Dial 
graduated in two columns: 0-30 grams and 15-45 grams. Shut- 
ter closes dial column not in use. Beam 100 grams in 1 gram 
graduations. Weighs accurately in out-of-level positions. Other 
models up to 3 kilos for rats, hamsters and guinea pigs. 

TISSUE AND T U M O R  BALANCE 
Model 4142 recommended for fast, precision 
weighing of cancer tissue and tumors. Weigh- 
pan is shielded from air currents by clear 
plastic door . . . easily removed for sterili- 
zation. Rated ca acity 15 grams; visible sen- 
sitivity to + d g r - .  Movable viewer for 
5-column dml, each column 3 grams with 5 
milligram graduations. 5-notch beam corres- 
ponding to &a1 columns. 

CENTRIFUGE BALANCE 
Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare con- 
trol knob to zero-the did, or positio-n for over- 
and-under reahng. Capacity 3 lulos; sensi- 
tivity to 350 milligrams. Dial is graduated 
0-100 grams in increments of 1 gram. Beam 
500 grams by 5 grams. 

THE EXACT WlElOHT SCALE GO. 
901 W. FIFTY AVE.9 COLUMBUS 8, OHIO 

In Canada: 5 Six Points Road, Toronto 18, Ont. 
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LEYBOLD 
Gas Ballast 

VACUUM PUMPS 

World Famous Quality, Design 
and Dependability 

The Leybold Gas ballast design actually prevents con- 
densation of vapor in the pump. I t  prevents oil contami- 
nation from lowering ultimate pressures, cutsoil changes 
and pump maintenance. 
Leybold Pumps can be operated with 
ballast, so that you get the advan- 
tages of both gas ballast and oil 
sealed rotary vane pumps. 

W R I T E  FOR NEW 
8 U l l E T l N  TODAY! .  I 

ARTHUR S. LaPlNE and 
6001 South Knox Avenue, Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 

ATTENTION 
MICROSCOPISTS 

Here is the England Finder for relocating 

poinls of interest on any microscope. 

Easily cleaned as heat or chemicals don't 

harm it. 

ERIC SOBOTKA CO. 

108 West 40th St. 

New York 18, N. Y. 

Specialists in Imported Equipment 

D. T. Griggs, A. A. Giardini, "New 
high pressure techniques and experi- 
ments." 

20 July. F. B. Bundy, chairman: H. 
M. Strong, L. Coes, F. Birch, "Phase 
transitions at high pressure." John 
Jamieson, chairman: D. T. Griggs, 
"Geophysical research at the University 
of California at Los Angeles"; H. 
Greenwood, "Recent work on com- 
pressed gases." 

21 July. D. W. McCall, "NMR 
studies at high pressure"; W. M. Walsh, 
Jr., "High pressure resonance work at 
Hamard." H. G. Drickamer, chairman: 
G. W. Johnson and R. E. Batzel, "The 
physical and chemical effects of under- 
ground nuclear explosions." 

22 July. A. van Falkenburg, J. Jamie- 
son, H. G. Drickamer, "Recent high 
pressure developments." 

Chemistry and Metallurgy 
of Semiconductors 

A. J. Rosenberg, chairman 
25 July. Crystal growth: P. Egli, 

"Zone concept of crystal grmth"; D. 
A. Vermilyea, "Defect mechanism of 
crystal growth"; R. L. Longini, "Den- 
dritic crystal growth"; F. H. Horn, 
"High temperature crystal growth." 

26 July. Impurity phenomena: H. 
J. Vink, "Non-stoichiometry in semi- 
conductors"; H. Reiss, "Interaction of 
chemical and lattice defects"; K. Weiser, 
"Theory of solubility of impurities"; 
J. B. Mullin, "Anisotropic segregation." 

27 July. Surface chemistry: C. G. B. 
Garrett, "Continuum approach to sur- 
face reactivity"; H. C. Gatos, "Atomic 
approach to surface reactivity"; G. 
Parravano, "Catalytic activity of semi- 
conductor surfaces"; W. W. Harvey, 
"The semiconductor electrode." 

28 July. Chemical bonding in semi- 
conductors: W .  B. Pearson, "Valence 
bond approach"; J. B. Goodenough, 
"Crystal field approach"; A. R. Von 
Hippel, "The future of molecular en- 
gineering." 

29 July. Correlation of physico- 
chemical and electronic properties: 0. 
G. Folberth, "Influence of bond type on 
electronic properties"; J. B. Corn, "In- 
fluence of structure on electronic prop- 
erties." 

SoMdState Stodies In Ceramics 
J. H. Westbrook, chairman 

Larry Himmel, vice chairman 
Microstructura2 Studies in Ceramics 
I Aug. Geometry: J. E. Hilliard, 

"New results in quantitative petrogra- 
phy"; J. C. Griffiths, "Definition of 
micro and macro scale aggregates." 

2 Aug. Techniques: H. Pfisterer, 
"Comparative ceramographic and elec- 
tron fractographic techniques"; J. J. 

'Comer, "Methods for studying micro- 
structure with the electron microscope"; 
G. A. Wolff, "Optical studies of micro- 
cleavage, bond character, and surface 
structure in crystalline materials." 

3 Aug. Origins: L. H. Van Vlack, 
"Interfacial energy versus composition 
of non-metallic phases"; I. I. Kitai- 
gorodsk,ii, "Crystallization and grain 
growth in glass and ceramic systems." 
Structure versus properties: J. Gurland, 
"Relationships between microstructure 
and mechanical properties"; C. Kooy, 
"Relationships between microstructure 
and magnetic properties." 

4 Aug. Structure versus properties 
(continued): D. A. Lupfer, "Effects of 
macrostructure and microstructure on 
dielectric properties"; R. C. DeVries, 
"Morphology of ferroelectric domains 
in BaTiOa crystals." C. S. Beals, "Mete- 
orites and meteorite craters on the 
earth and moon." 

5 Aug. Structure versus properties 
(continued): C. P. K. Chu, "Microstruc- 
tural studies on coatings"; F. Ordway, 
"Relations between properties and 
structure in cement and concrete." 

Chemistry and Physics of 
Solids: Point Defects 

Robert L. Sproull, chairman 
Robert Maddin, vice chairman 

8 Aug. J. M. Whelan, "Interactions 
of holes, electrons, and electrically ac- 
tive impurities in GaAs"; E. M. Pell, 
"Lithium impurity interactions in sili- 
con"; H. Brooks, "Key problems in the 
theory of point defects"; G. H. Vine- 
yard, "Information on point defects 
from radiation damage." 

9 Aug. D. Wilsdorf, "Interaction of 
point defects and dislocations"; M. J. 
Makin, "Point defects and mechanical 
properties of metals"; R. W. Balluffi, 
"Measurements of equilibrium point 
defect concentrations"; T. Federighi, 
"The role of point defects in cluster- 
ing in supersaturated aluminum al- 
loys." 

I0 Aug. R. M. Walker, "Radiation 
damage and point defects in metals"; J. 
S. Koehler, "The nature of point defects 
in metals"; H. S. Sack, "Review of 
dielectric relaxation and internal fric- 
tion." Round table discussion: R. W. 
Dreyfus, D. 0. Thompson, B. S. Berry, 
and C. A. Wert. 

11 Aug. G. D. Watkins, "Study of 
defects by electron spin resonance"; C. 
P. Slichter, "Applications of nuclear 
magnetic resonance"; W. D. Compton, 
"Optical studies of point defects in in- 
sulators"; S. Zwerdling, "Zeeman ef- 
fect of impurity excited states in semi- 
conductors." 

I2 Aug. J. H. Crawford, Jr., "De- 
fect formation in ionic crystals by ion- 
izing radiation." 
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Toxicology and Safety Evaluations 
David W. Fassett, chairwlarz 

Frank R. Blood, vice chairman 
15 Aug. B. J. Vos, "The interpreta- 

tion of carcinogenesis experiments"; R. 
M. Mulligan, "Comparative pathology 
of human and canine tun~ors"; John 
McGrath, "Neurologic diseases of the 
dog." 

16 Aug. Elliott Maynard, "Use of be- 
havioral techniques in a study of heavy 
rvietal poisoning"; Thom Verhave, "The 
analysis ot behavioral patterns in expe- 
rimental animals"; Charles B. Ferster, 
"Some applications of behavioral anal- 
ysis"; J. Teisinger, "Application of Pav- 
loff technics to toxicology." 

I7  Azig. Prohlenzs in the toxicologic 
evaluation of new drugs-evaluation in 
animals (Fred CouIston, chairman): 
Kenneth Dubois and John Litchfield, 
"Evaluation in animals." Probleins in 
the foxicologic eval~tcrtio~~ of new drugs 
-eval~~ntion in humans (Sidney Farber, 
chnirr?zan): Ralph Jones, K.  G. Kohl- 
staedt, Ralph Smith, "Evaluations in 
humans." 

18 Aug. J. Teisinger, "Significance of 
biological tests for exposure in indus- 
trial toxicology"; T. Clarkson. "Bio- 
chemical aspects of heavy metal poison- 
ing"; J. Radomski, "Influence of en- 
vironmental temperature on toxicologic 
reactions." Henry Hurtig. chairman: 
Simone Dormal, "Experiences with pes- 
ticide residue problems in Europe." 

19 Aug. Lewis Schanker, "Absorp- 
tion of foreign organic cornpounds tronl 
the gut"; K. C. Huang, "Excretion of 
chemical conlpounds by the kidney." 

Infrared Spectroscopy 
D. A. Ramsay, chairi?zan 

M. K. Wilson, vice chairman 
22 Aug. G. C.  Pimentel, chairman: 

L. Couture-Mathieu, "Infrared and 
Raman spectra in crystals; J. Fahren- 
fort, "Infrared reflection spectra"; H. 
J. Hrostowski, "Electronic absorption 
of bizarre impurities In silicon and ger- 
manium in the infrared region." 

23 Aug. B. Crawford, Jr., chairnzaiz: 
P. Jaquinot, "Recent advances in the 
near infrared"; L. Crenzel, "Recent ad- 
vances in the far infrared"; speaker to 
be announced. "Recent infrared inves- 
tigations in Russia." 

24 Aug. R. R. Brattain, cltairnzan: 
A. D. Buckingham, "Theory of solvent 
effects in infrared spectra"; W. B. Per- 
son, "Infrared intensities"; A. C.  Jones, 
"Measurement of real Raman intensi- 
ties." 

25 Azig. A I .  K. Wilson, chnirman; 
M. A. Eliashevich. "hlolecular vibra- 
tions"; J. Overend, "Molecular force 
fields"; L. J. Bellamy, "Infrared spectra 
of large molecules." 

26 Azig. W. J .  Potts, chairnznlz: W. 
Klemperer, "High temperature studies 
in the infrared"; C. H. Townes, "Prog- 
ress report on the status of infrared 
nlasers." 

High-Temperature Chemistry: Kinetics of 
Vaporization and Condensation Processes 

Leo Brewer, ci7airrllan 
Paul W. Gilles, vice chairman 

29 and 30 Azig. Ejfusion studies: 
Robert J. Thorn; R. S. Bradley; Thomas 
E. Phipps; George W. Winslow; K. 
Douglas Carlson. 

30 Aug. Transpiration studies: U. 
Merten. 

31 Aug. Crystal growth and conden- 
sation coeficients: G. W .  Sears and J. 
P. Hirth. 

I and 2 Sept. Mass spectroscopy and 
field emission microscopy: W. A. Chup- 
ka; John McKinley: Paul Schissel; Rob- 
ert Comer. 

Forthcoming Events 
April 

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

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

8-9. New hlexico 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.) 

8-11. American Dern~atological Assoc., 
Boca Raton, Fla. (W. M. Sams, 308 
ingraham Bldg., Miaini 32, Fla.) 

9-10. Histochemical Soc., 11th annual, 

Now ready for your investigation.. . 
'THREE HIGHLY REACTIVE FLUORO ORGANICS 

from the research laboratories of General Chemical, leader in fluorine chemistry 

In  its investigations of fluorine-contain- 
ing acetones, General Chemical has de- 
veloped and now offers experimental 
quantities of two promising ketones 
and a powerful acid: 
1. Dichlorotetrafluoroacetone 
2. Trichlorotrifluoroacetone 
3. Monochlorodifluoroacetic acid 
These fluoro organics have demon- 
strated unusual reactive capabilities 
which suggest a variety of possible ap- 
plications including use as complexing 
agents, catalysts, and raw materials for 
fluoro-organic synthesis. 
The ketones can be hydrated, alcohol- 
ated and arnmoniated. They are stable 
in acid but react with alkalis to form 
derivativesof monochlorodifiuoroacetic 
acid. They form amine and urea com- 

plexes and show interesting pyrolytic 
reactions. 
As a starting point for your own inves- 
tigations, write for our data sheet and 
technical report on the properties and 
reactions that mark these fluorine-con- 
taining acetones as potentialIy valu- 
able. 
Mail coupon now for data on proper- 
ties and reactions. Please attach com- 
pany letterhead. 

Product Development Depaftment 
General Chemical Division S-30 
Allied Chemical Corporation 
40 Rector Street 
New York 6, N. Y. 
Plense send data sheet on fluorine-containing 
acetones IJ 
Please send report on fluorine-containing ace- 
tones 

Name 

Title 

Company 

GENERAL CHEMICAL DIVISION I Address 
40 Rector Street. New York 6. N.Y. 1 City State- 
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Industrial Instruments offers the most com- 
plete line of electrolytic conductivity equip- 
ment for the measurement and control of 
solution concentration. Standard models are 
available for use in all conductive solutions, 
ranging from distilled water to concentrated 
acid and alkalis, and in all temperature ranges. 

CON DUCTlVlTY BRIDGE 

VERSATILE: Wide range of measurement from 
0.2-2.500.000 ohms and 0.4-5,000,000 miuomhos 

ACCURATE:Withinplusorminus 1% of resistance. 

VARIABLE S E N S I T I V m  Up to maximum of a 
45%. Adjustable for rapid balancing. 

EXTRA LONG SCALE: 84" effective length. 

CONDUCT 
CELLS 

' I V I T Y  

BODY MATERIAL: 
To fill every temperature, pressure 

or corrosion resistance requirement: 
Polystyrene, lucite, epoxy, nylon, polyethylene, 
bakelite, hard rubber, teflon, Kel-F, stainless 
steel. nickel, Monel or glass. 

ELECTRODE MATERIALS: Nickel. platinum, 
graphite, gold or tin. 

PHYSICAL RANGE: Pressure up to 7000 psi. 
Temperature up to several hundred degrees F. 

CONDUCTIVITY RANGE: Complete line of cell 
constants for all applications from meawre- 
ment of ultra pure water to highly concen- 
trated solutions of acids, alkalis and salts. 

WRITE.. . for latest Conductivity 
Equipment Catalog and Price List 

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. 6. ~aundeis, 40 
E. Erie St., Chicago 11, Ill.) 

11-13. Electrical Engineering in Space 
Technology, 1st conf. (AIEE), Dallas, Tex. 
(B. J. Wilson, Naval Research Laboratory, 
Washington, D.C.) 

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

11-14. 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, 111. (F. J. A. 
McManus, Univ. of Alabama Medical 
Center, Birmingham.) 

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.) 

12. Microcirculatory Conf., 8th, New 
York, N.Y. (H. J. Berman, Dept. of Biol- 
ogy, Boston Univ., Boston 15, Mass.) 

12-13. Microbial Genetics, symp., Lon- 
don, England. (B. W. Lacey, Soc. for Gen- 
eral Microbiology, pept. of Bacteriology, 
Westminster Medical School, London, 
S.W.1.) 

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

15-16. Eastern Psychological Assoc., 
New York, N.Y. (C. H. Rush, Standard 

Tempemture range from 5 O  to 50°C with 
overall temperature uniformity meeting 
rigid APHA specs . 5 .  more than a BOD 
cabinet. ..versatile enough for drug stor- 
age, serum studies, dairy product testing, 
many more tasks . . . external controls . . . forced air circulation. .. unobstructed 
interior . . . increased working space at 
NO increase in price.. . write today for 
Bulletin 303 and the name of your neor- 
est stocking distributor. 

3737 West Cortland St., Chicaso 47,111. 

Local O&ms in Chicago l Cleveland l Houston 
New York l Philadelphia l San Francisco 

Continuous Model No. FE-2C 
Evaporation under d u d  pnrsun - 
r" icularly voluobl8 A n  aqueous ro. 
utions ond high boiling solvents (e.g., 

butanoll are used. 
l I d w l  for separation of: 

Concnrtrated solutions that would 
otherwise foam 
Hoot and air sensitive wlutions 
l Performs sepomtions in  a M i o n  of 

the time required by wnventional 
methods 
l Easily dioauenrbld to remove wl -  

ute and d w  for clanring 
PRICE COMPLETE (with T h m o  Rogu- 
lator), F.O.B. Naw York $330.00 
Alto wailable: FLASH EVAPORATOR 
FE-2. Regular modal for single batch-. 
Price complete $215.50 F.O.B. N. Y. 

Writ. for  additional information 

IWSTRUMENTATION 

ASSOCIATES 
Distributors of 

Ldomtov Md Scientipe Specialtiu 
I7Wo~t6Q(hsk..1 N.rYarL23,N.Y. 
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Oil Co. (N.J.), Rockefeller Plaza, New 
York, N.Y.) 

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

18-19. Automatic Techniques Conf., 3rd 
annual, Cleveland, Ohio. (N. S. Hibshman, 
American Inst. of Electrical Engineers, 33 
W. 39 St., New York 18.) 

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., Nash- 
ville 5.) 

18-20. National Watershed Conf., 7th, 
Washington, D.C. (J. H. Jones, American 
Watershed Council, Fairmont, W.Va.) 

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 Ophthalmol- 
ogy, 1st cong., Athens, Greece. (P. Velis- 
saropoulis, c/o Ophthalmology Clinic, Fac- 
ulty of Medicine, 26, rue de I'UniversitC, 
Athens, Greece.) 

19-21. Active Networks and Feedback 
Systems, 10th intern. syrnp., 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. (Soci6t6 Fran~aise de M6tal- 
lurgie, 25, rue de Clichy, Paris, France.) 

20-21. Council on Medical Television, 
2nd meeting, Bethesda, Md. (J. Mackenzie, 
Council on Medical Television, 33 E. 68 
St., New York 21.) 

20-22. Biological Waste Treatment, 3rd 
conf., New York, N.Y. (W. W. Eckenfelder, 
Dept. of Civil Engineering, Manhattan 
College, New York 7 1.) 

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

20-22. Medical Electronics, natl. conf., 
Houston, Tex. (K. 0. Heintz, Humble Oil 
and Refining Co., Houston.) 

20-22. Southwestern Inst. of Radio 
Engineers, 12th annual, Houston, Tex. 
(H. E. Childers, College of Medicine, 
Baylor Univ., Waco, Tex.) 

20-23. National Council of Teachers of 
Mathematics, Ann Arbor, Mich. (M. H. 
Ahrendt, 1201 16 St., NW, Washington 6.) 

20-24. Congress of Gastroenterology, 
6th intern., Leyden and Noordwiik aan 
Zee, Netherlands. (C. Schreuder, 16, Lange 
Voorhout, The Hague, Netherlands.) 

21-22. Society of Technical Writers and 
Editors (Technical Publishing Soc.), 7th 
annual, Chicago, Ill. (R. F. Ellis, Amer- 
ican Can Co., 11th Ave. and St. Charles 
Rd., Maywood, Ill.) 

21-23. Association of Southeastern Bi- 
ologists, New Orleans, La. (H. J. Humm, 
Dept. of Botany, Duke Univ., Durham, 
N.C.) 
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/VOW ...y ou can afford it! 

THE SPECTRONIC 505 
A UV-visible Recording Spectrophotometer, 

now at a price you can justify. 

The new Bausch & Lomb 505 Double Beam Single Detector Ratio 
Recording Spectrophotometer offers you a brand new combination 
of performance features: 

A double grating monochromator with a band pass of 0.5 millicron 

Built-in mercury source for tracing wavelength calibration lines right on 
the sample curve 

Choice of light sources; three combinations available 

Drum chart with linear wavelength recording in %T or Absorbance 

Electronic Sensor automatically slows scanning speed to record all peaks 
with minimum overshoot. 

AT LESS T H A N  HALF THE PRICE OF OTHERS 
Will No. 32001 N, for Visible Range . . . . only $3,685.00 
Will No. 32000N, for UV and Visible . . . only $4,285.00 

Be sure of dependable performance. Have your "505" installed 
by a spectrophotometer specialist, a factory-trained Will service- 
man, from any of Will's convenient supply and service centers. Let 
Will's spectrophotometer "know-how" give you top performance, 
minimum down-time . . . Will specialists keep hundreds of such 
instruments operating year after year.. . Your assurance of com- 
plete Spectronic 505 satisfaction. 

SOUND INTERESTING? Write or call for new 505 Brochure, contact your 
nearby Will Center for demonstration, and specify "Will" when you order. 

ROCHESTER 3, N.Y. ATLANTA 1,GA. NEW YORK 52 ,  N. Y. B A L T I M O R E  24, MD. 

BUFFALO 5, N. Y. SO. CHARLESTON 3, W. VA. 



ter, N.Y. (M. E. Fairbank, Kodak Park, 
Rochester 4.) 

26-29. Internal Medical Assoc., Roches- 
ter, N.Y. (C. D. Bridges, 28 E. Jackson 
Blvd., Chicago 4.) 

27. Additives and Residues in Human 
Foods, symp., Columbia, Mo. (T. D. 
Luckey, Dept. of Biochemistry, School of 
Medicine, Univ. of Missouri Medical Cen- 
ter, Columbia.) 

27. International Acad. of Proctology, 
annual, Miami Beach, Fla. (A. J. Cantor, 
IAP, 147-41 Sanford Ave., Flushing 55, 

21-28. American Soc. of Tool Engi- 
neers, annual, Detroit, Mich. (H. E. Con- 
rad, ASTE, 10700 Puritan Ave., Detroit.) 

22-23. High-Temperature Resistance 
and Thermal Degradation of Polymers, 
symp., London, England. (Symposium Sub- 
committee, Plastics and Polymer Group, 
Soc. of Chemical Industry, 14 Belgrave 
Sq., London, S.W.1, England.) 

24-28. American Ceramic Soc., annual, 
Philadelphia, Pa. (F. P. Reid, ACS, 4055 
N. High St., Columbus 14, Ohio.) 

25-27. American Proctologic Soc., Hous- 
ton, Tex. (N. D. Nigro, 10 Peterboro, 
Detroit 1, Mich.) 

25-27. Canadian Inst. of Mining and 
Metallurgy, 62nd annual, Toronto, On- 
tario, Canada. (Secretary-Treasurer, Room 

906, Drummond Bldg., 1117 St. Catherine 
St., Montreal, Canada.) 

25-27. International Acad. of Pathology, 
Memphis, Tenn. (F. K. Mostofi, Armed 
Forces Inst. of Pathology, Washington, 
D.C.) 

25-28. American Assoc. of Petroleum 
Geologists, Atlantic City, N.J. (H. T. Mor- 
ley, Pan American Petroleum Corp., Box 
591, Room 1330, Tulsa 2, Okla.) 

25-28. Society of Economic Paleontolo- 
gists and Mineralogists, Atlantic City, N.J. 
(J. Imbrie, Dept. of Geology, Columbia 
Univ., New York, N.Y.) 

25-30. American Acad. of Neurology, 
Miami, Fla. (Mrs. J. C. McKinley, 4307 E. 
50 St., Minneapolis, Minn.) 

2 5 3 0 .  Industrial Health, conf., Roches- 

N.Y.) 
27-29. Algae and Metropolitan Wastes, 

conf., Cincinnati, Ohio. (A. F. Bartach, 
Water Supply and Water Polution Re- 
search, Robert A. Taft Sanitary Engineer- 
ing Center, Cincinnati.) 

27-29. Chemical Reaction Engineering 
-Section on Non-Conventional Reactors, 
2nd European symp., Amsterdam, Nether- 
lands. (P. J. Hoftijzer, Centraal Labora- 
torium Staatsmijnen, Geleen (L.), Nether- 
lands.) 

27-30. American Meteorological Soc., 
general meeting with American Geophys- 
ical Union, Washington, D.C. (K. C. 
Spengler, AMS, 45 Beacon St., Boston 8, 
Mass.) 

28-30. American Assoc. of Pathologists 
and Bacteriologists, Memphis, Tenn. (R. L. 
Holman, Dept. of Pathology, Louisiana 
State Univ., School of Medicine, New Or- 
leans.) 

28-30. American Soc. of Human Genet- 
ics, Memphis, Tenn. (W. J. Schull, Dept. 
of Human Genetics, Univ. of Michigan, 
1133 E. Catherine St., Ann Arbor.) 

28-30. Current Concepts in Medicine, 
2nd intern. symp., Philadelphia, Pa. (M. J. 
Schwartz, Deborah Hospital, 901 Walnut 
St., Philadelphia 7.) 

28-30. Midwestern Psychological Assoc., 
Columbus, Ohio. (I. E. Farber, Dept. of 
Psychology, State Univ. of Iowa, Iowa 
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City.) 
29. Parenteral Drug Assoc., Philadelphia, 

Pa. (H. E. Boyden, PDA, 4865 Stenton 
Ave., Philadelphia 44.) 

29-30. Thermonuclear Processes, conv., 
London, England. (Institution of Electrical 
Engineers, Savoy Pl., London, W.C.2.) 

30. Idaho Acad. of Science, annual, Po- 
catello. (A. E. Taylor, Graduate Div., 
Idaho State College, Pocatello.) 

30-2. Society for American Archaeology, 
Salt Lake City, Utah. 0. A. Baerreis, 
Sterling Hall, Univ. of Wisconsih, Madi- 
son 6.) 

1-2. American Soc. for Clinical In- 
vestigation, Atlantic City, N.J. (S. J. Far- 
ber, ' New York University College of 
Medicine, 550 First Ave., New York 16) 

1-5. American Assoc. of Cereal Chem- 
ists, Chicago, IH. (J. W. Pence, Western 
Utilization Research and Development 
Div., 800 Buchanan St., Albany 10, N.Y.) 

1-5. Electrochemical Soc., Chicago, 
Ill. (H. B. Linford, ES, 1860 Broadway, 
New York 23) 

1-5. Society of American Bacteri- 
ologists, 60th annual, Philadelphia, Pa. 
(D. M. Cleary, Box 354, Upper Darby, 
Pa.) 

2. American Federation for Clinical 

SCIENCE, VOL. 131 



Is Your Laboratory Keeping Pace 

V E R S .  With New Developments in- ILE 
N COLLECT 

HIGH VACUUM 
ifferent models to suit 

, i f ic  neec The urgency for more information-faster-places a 
higher burden than ever on research facilities and 
personnel. KINNEY, pioneers in High Vacuum, are 
abreast of today's and tomorrow's needs in 
advanced design High Vacuum Equipment for the 
Laboratory, Pilot Plant or full Production. 

our spec 

0 Model V 
- -  

Model T 

a Tor cornpiere descriptive Drocnure. 

Model D 

I ,  !q SINGLE STAGE PUMPS 
The famous KlNNEY Rotary 
Piston Mechanical Pump, 

! producing pressures to 10 
c?C;: - ~ 8 * ' (  microns. The broadest selec- 

- tion in the world-thirteen 
q: sizes from: 13 cfm to 850 

cfm free air displacement... 
every Pump test-run to ex- 
ceed rated performance. Bulletin 3120.1 

TWO STAGE PUMPS = Attaining ultimate pressures A-% 

in the order of .2 mivron, ee- KlNNEY Two Stage Mecbanl- 
cal Pumps offer special ad- 
vantages in speed of pump 3 

( down, low cost operation and 

r 7 .h  
- freedom from maintenance. 
" Six sizes: from 2 cfm to 46 

cfm free air displacement. Bulletin 3154.1 125 lest tub 

I50 tedious 
ransferr arc 

test tube 
! eliminatec 
.. . . 

VACUUM GAGES 
Cabinet and Panel mounted hw 

Gages to provide new stand- '% 

ards of accuracy in ranges of 
1 to 3000 microns and 3000 
microns to 10-7 mm Hg. The 
famous Series GCT Compen- 
sated Thermocouple Gage 
which eliminates need for 
matching tubes and the new 
Series GlCT Ionization-Ther- Bulletin 3800.1 
mocouple Gage. Bulletin 3811.1 

.L. drop 
chment ounter atta 

ivailable 

VACUUM VALVES 
A new series of Sweat Fitted 
Bronze Bellows Valves is 
now available in the com- 
prehensive KlNNEY Line of 
Vacuum Valves. Featuring a 
design that permits replace- 
ment of bellows without dis- 
turbing installation, these + 
new Valves are available in  
1". lY2". 2" and 3" sizes. Bulletin 3421.1A 

& froctionotor for further 
MODEL V 

GILSON MEDICAL ELECTRUNIGS 
On Madison's West Bel t l ine Highwa 

Middleton, Wisconsin 

I I KlNNEY v r c u u v  D I V I S I O N  
T H E  N E W  Y O R K  A I R  B R A K E  C O M P A N Y  
3538C WASHINBTON STREET BOSTON 3 0  MASS. 

A l 

the 

4 G 

the 1960 edition of 

iRMEDlARY METABOLISM Ck , . I Please send me latest Bulletins on: 
i a Single Stage Pump. Two Stage Pumps 
I Vacuum Gages Vacuum Valves 

rery 

approximc This char! 
parts, ea 
.. .t 

t is made o 
ch part thc . . ., 

~vailable at 
? size o f t  . , 

ite cost. it 
jition, whic . . 

i s  in two 
:h i s  now 
A.  .-.A . I he 1957 ec 

our or prlnr. ~ n e  prlce or each set of two oarrs 1s s1.u~. In I or more, I the price i s  65f per se 

18 MARCH 1%0 



Research, Atlantic City, N.J. (I. E. Bryan, 
250 W. 57 St., New York 19) 

2-3. Reactions between Complex Nu- 
clei, 2nd conf., Gatlinburg, Tenn. (R. S. 
Livingston, Oak Ridge Natl. Laboratory, 
Oak Ridge, Tenn.) 

2--4. Aeronautical Electronics, conf., 
Dayton, Ohio. (L. G. Cumming, IRE, 1 E. 
79 St., New York 21) 

2-5. Flight Test Symp., natl., San Diego, 
Calif. (H. S. Kindler, Instrument Soc. of 
America, 313 Sixth Ave., Pittsburgh 22, 
Pa.) 

2-1 1. International Cancer Cytology 
conf., Mexico, D.F., Mexico. (Office of 
Intern. Conferences, Department of State, 
Washington 25) 

2-11. Pan American Medical Assoc., 
cong., Mexiw City, Mexico. (J. J. Eller, 
745 Fifth Ave., New York 22) 

3 4 .  Association of American Physi- 
cians, Atlantic City, N.J. (P. B. Beeson, 
Yale Univ. School of Medicine, New 
Haven 1 1, Conn.) 

3 4 .  Conference of Veterinarians, an- 
nual, Philadelphia, Pa. (W. H. Rhodes, 
School of Veterinary Medicine, Univ. of 
Pennsylvania, Philadelphia 4.) 

3-5. Society of Pediatric Research, 
Swampscott, Mass. (C. D. West, Children's 
Hospital, Cincinnati 29, Ohio) 

3-6. Fuel Element Fabrication, symp., 
Vienna, Austria. (Intern. Atomic Energy 
Agency, 11 Karntner Ring, Vienna) 

5-6. American Pediatric Soc., annual, 
Swampscott, Mass. (A. C. McGuinness, 
2800 Quebec St., N.W., Washington 8) 

5-8. Wilson Ornithological Soc., Gat- 
linburg, Tenn. (A. M. Bagg, Farm St., 
Dover, Mass.) 

6-7. Population Assoc. of America, 
annual, Washington, D.C. (K. B. Mayer, 
Dept. of Sociology and Anthropology, 
Brown Univ., Providence 12, R.I.) 

6-7. South Dakota Acad. of Science, 
45th annual, Brookings. (J. M. Winter, 
Dept. of Botany, Univ. of South Dakota, 
Vemillion.) 

6-8. International Cong. of Phlebol- 
ogy, lst, ChamMry, France. (J. Marmasse, 
3, rue de la RCpublique, OrlCans (Loiret), 
France) 

6-9. American Psychoanalytic Assoc., 
annual, Atlantic City, N.J. (Mrs. H. Fisch- 
er, 36 W. 44 St., New York 36) 

7-8. Academy of Psychoanalysis, an- 
nual, Atlantic City, N.J. (M. Ross, 
American Psychiatric Assoc., 1700 18 St., 
N.W., Washington 9) 

9. American Acad. of Child Psy- 
chiatry, annual, Atlantic City, N.J. (M. 
Ross, American Psychiatric Assoc., 1700 
18 St., N.W., Washington 9) 

9-10. American Soc. of Safety Engi- 
neers, Chicago, Ill. (A. C. Blackman, 
ASSE, 5 N. Wabash Ave., Chicago 2) 

9-1 1. Aerospace Medical Assoc., 3 1st an- 
nual, Bal Harbour, Fla. (W. J. Kennard, 
AMA, Washington Natl. Airport, Washing- 
ton 1) 

9-1 1. Power Instrumentation, 3rd 
natl. symp., San Francisco, Calif. (H. S. 
Kindler, Instrument Soc. of America, 313 
Sixth Ave., Pittsburgh 22, Pa.) 

9-11. Radiation Research Soc., 8th 
annual, San Francisco, Calif. (E. L. Pow- 
ers, RRS, Argonne Natl. Laboratory, Box 
299, Lemont, Ill.) 

9-12. American Rocket Soc., semi- 
annual, Los Angeles, Calif. (A. F. Den- 
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luuw, a more efficient bath 
for Wassermann, Kolmer and Kahn 
tests, inactivations, serological tech- 
niques, general and ASTM methods, 
and many other applications. This 
and o ional wal can 
each s of 
servic~ 

the; Nat 
be adapt 
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ter baths 
any type 

National s exclusive - - v  ~orrom and 
immersion element maintains uni- 
form temperature throughout bath to 
within + 0.5" C. Five or seven inch 
depths obtained by simply reversing 
rack. Instrumentation includes a 
highly sensitive graduated hydraulic 
thermostat with 100% repeatability, 
thermometer, switch and pilot light. 
Thermometer well is outside of cover 
area. Temperature range from room 
to 100" C., covered, 70" C. uncovered. 
This and other National Water baths 
available for immediate delivery. 

Write for bulletin or catalog of complete 
Nario rtus. :ante line 
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MICROAMMETER by ksrertsne Angus 

Built to "take it," this new D.C. Micro- 
ammeter combines famous E/A ex- 
cellence of design and ruggedness 
of construction with the extra-sensi- 
tivity of 0-50 microamperes at200ohms 
input resistance. 

The simplicity of its direct-writing 
movement eliminates the complexity 
associated with servo or linkagedriven 
writing systems. 

It's a time-saver, too, with no un- 
necessary adjustments-such as con- 

tinually setting zero. You putthis D.C. 
Microammeter into operation merely 
by connecting the input leads. 

Here's the recording instrument of 
a thousand and one uses. Send for 
Catalog Section No. 41 and see how 
it can help you. 

The Esterline-Angus Company 
No. 1 in fine Graphic instruments for 

more than 50 years. 
DEPT. L. P.O. BOX 590, INDIANAPOLIS 6, IND. 



ham, ARS, 925 Book Bldg., Detroit 26, 
Mich.) 

9-12. Instrumentation Automation Conf. 
and Exhibit, summer, San Francisco, Calif. 
(Instrument Soc. of America; 313 Sixth 
Ave., Pittsburgh 22, Pa.) 

9-13. American Psychiatric Assoc., 
annual, Atlantic City, N.J. (C. H. H. 
Branch, 156 Westminster Ave., Salt Lake 
City, Utah) 

9-14. Fermentation, intern. symp., 
Rome, Italy. (Intern. Fermentation symp., 
Istituto Superiore di Sanita, Viale Regina 
Elena, 299, Rome, Italy) 

10-12. Electronic Components, conf., 
Washington, D.C. (N. S. Hibsham, AIEE, 
33 W. 39 St., New York 18) 

10-12. Farm Electrification, conf., 
Omaha, Neb. (N. S. Hibsham, AIEE, 33 
W. 39 St., New York 18) 

10-12. Severe Storms, American Meteor- 
ological Conf., St. Louis, Mo. (K. C. 
Spengler, AMS, 45 Beacon St., Boston 8, 
Mass.) 

10-13. Fuel Element Fabrication, symp., 
Vienna, Austria. (Intern. Atomic Energy 
Agency, 11 Karntner Ring, Vienna) 

11. Society of Medical Psychoanalysts, 
annual, New York, N.Y. (M. Ross, Ameri- 
can Psychiatric Assoc., 1700 18 St., N.W., 
Washington 9) 

11-13. American Assoc. of Genito- 
Urinary Surgeons, Dearborn, Mich. (W. J. 
Engel, 2020 E. 93 St., Cleveland 6, Ohio) 

11-13. American Assoc. of Physical 
Anthropologists, Washington, D.C. (E. E. 
Hunt, Jr., Peabody Museum, Harvard 
Univ., Cambridge 38, Mass.) 

11-13. American Assoc. for Thoracic 
Surgery, 40th annual, Miami Beach, Fla. 
(H. T. Langston, 7730 Carondelet Ave., 
St. Louis 5, Mo.) 

11-13. American Inst. of Chemists, 
Minneapolis, Minn. (L. Van Doren, AIC, 
60 E. 42 St., New York 17) 

11-13. International Acetylene Assoc., 
annual, Seattle, Wash. (IAA, 30 W. 42 
St., New York 17) 

11-13. Rare Earths in Biochemical 
and Medical Research, conf., Ames, Iowa. 
(J. G. Graca, College of Veterinary Medi- 
cine, Iowa State Univ., Ames) 

11-14. American Helicopter Soc., an- 
nual natl. forum, Miami Beach, Fla. 
(H.  M. Lounsbury, AHS, 2 E. 64 St., New 
York 21) 

11-14. National Science Fair-Inter- 
national, Indianapolis, Ind. (Science Serv- 
ice, 1719 N. St., Washington 6) 

12. Protein and Amino Acid Supple- 
mentation, Chicago, Ill. [J. T. Sime (Assoc. 
of Vitamin Chemists), Evaporated Milk 
Assoc., 228 North La Salle St., Chi- 
cago 11 

12-14. American Assoc. for Cleft 
Palate Rehabilitation, Denver, Colo. (D. C. 
Spriestersbach, University Hospitals, Iowa 
City, Iowa) 

12-14. American Inst. of Industrial 
Engineers, annual, Dallas, Tex. (F. J. Tit- 
ler, AIIE, 145 N. High St., Columbus 15, 
Ohio) 

13-14. Proctological Latina, 2nd intern., 
Rome, Italy. (G. B. E. Simonetti, Via S. 
Raffaele 3, Milano, Italy) 

15-18. American Soc. of Maxillo- 
facial Surgeons, Los Angeles, Calif. (E. C. 
Hinds, 1508 Medical Towers, Houston 25, 
Tex.) 

15-18. International College of Sur- 
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New m 1 $ 0 Unit Uses Organic Buffers, 
Completes Separations ,in 1 Hour 

Misco's advanced multiple-cell electrophoretic techniques feature organic 
buffers f o r  both analytical and  clinical investigations. Usually within a n  
hour, unknown compounds c a n  b e  completely characterized or known 
samples separated f o r  quantitative analysis. Just a s  rapidly, this flexible 
unit will purify u p  t o  a few milligrams of a n y  compound that  c a n  b e  
separated by  electrophoresis. 

T h e  Misco apparatus and  special organic 
buffers were developed b y  Dr. Harold T. 
Gordon  of the  University of California. 
Particular success has been achieved with 
small organic molecules such as amino 
acids, carbohydrates and peptides.* 

T h e  Gordon-Misco technique offers three 
k e y  i n n o v a t i o n s  - o r g a n i c  b u f f e r s  i n  
formamide,  a mult i -chamber cell, a n d  
reference dyes. T h e  buffers minimize 
evaporation, allow much  higher voltages. 
T h e  multi-chamber cell is designed f o r  
running 1 to 5 samples simultaneously 
a t  5 different pH values f rom 3.3 t o  9.3. 
Reference dyes (such a s  Amaranth a n d  
Apolon)  assure reproducible  relative 
mobility values, often make  possible the  
calculat ion of  t h e  p K  a n d  molecular  
weight of  the  unknown. 

Misco will be  happy t o  send you more 
information about rapid paper  electro- 
phoresis a n d  a reprint of the  Werum- 
Gordon-Thornburg article. Please ad- 
dress Dept. 98. 

*Rapid Paper Ionophoresis Using Organic 
Buffers in Water-Fomamide and Water- 
Urea. L. N. Werum, H. T. Gordon, W. 
Thornburg. J .  Chromatography (in press). 

1 8 2 5  E A S T S H O R E  H I G H W A Y  B E R K E L E Y  1 O . C A L I F O R N I A  
Specialists in Micro Techniques for 22 years 



geons, 12th biennial conf., Rome, Italy. 
nCS. 1516 Lake Shore Drive, Chicago, 
ill.) - 

15-20. American Water Works Assoc., 
annual conv., Miami Beach, Fla. (H. E. 
Jordan, AWWA, 2 Park Ave., New York 
16) 

15-19. Institute of Food Technologists, 
20th annual, San Francisco, Calif. (C. S. 
Lawrence, IFT, 176 W. Adams St., Chi- 
cago 3) 

15-20. National Tuberculosis Assoc., 
Los Angeles, Calif. (J. C. Stone, 1790 
Broadway, New York 19) 

16-17. Society of American Military 
Engineers, natl. conv., Washington, D.C. 

(D. A. Sdlivan, SAME, 140 S. Dearborn Deficiency, annual, Baltimore, Md. (N. A. 
St., Chicago, Ill,) Dayton, P.0 Box 51, Mansfield Depot, 

16-18. American Opthalmological Soc., Conn.) 
Colorado Springs, Colo. (M. C. Wheeler, 17-18. Superconductive Technique for 
30 W. 59 St., New York 19) Computing Systems, symp., Washington, 

16-18. American Trudeau Soc., Los D.C. (Miss J. Leno, Code 430A, Office of 
Angeles, Calif. (F. W. Webster, 1790 Naval Research, Washington 25) 
Broadway, New York 19) 17-20. American Assoc. of Plastic 

16-19. American Urological Assoc., Surgeons, Milwaukee, Wis. (T. D. Cronin, 
Chicago, Ill. (W. P. Didusch, 1120 N. 6615 Travis St., Houston 25, Tex.) 
Charles St., Baltimore 1, Md.) 18-19. Agricultural Meteorology, 3rd 

16-20. Medical Library Assoc., Kansas conf., Kansas City, Mo. (K. C. Spengler, 
City, Mo. (Miss N. A. Mehne, Upjohn Co. American M.eteorologica1 Soc., 45 Beawn 
Library, 301 HenAetta St., Kalamazoo, St., Boston, Mass.) 
Mich.) 18-20. Society for Experimental Stress 

16-21. American Assoc. on Mental Analysis, spring, Indianapolis, Ind. (W. M. 
Murray, SESA, P.O. Box 168, Central 
Square Station, Cambridge 39, Mass.) 1 18-27. Wool Conf., intern., Harrogate, 

SYRINGES 
You get shielding equivalent to 4 hvls for gold or 16-fold radia- 
tion reduction with Hamilton Lead Shielded Syringes. Hamil- 
ton's l !  inch lead shielding is the lightest weight of shield-to-size 
yet devised. 

From a 3v4 lb., 10 cc model to a 11/2 Ib., 2 cc model 
* Accurate, engraved graduations on the shield 

Fits only American Cyanamid Interchangeable Syringes 
Plunger locks against accidental movement 
Syringe and hard chrome plated shield are autoclavable 
Beta shielded syringes also available, with or without 
Chaney Adaption 

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

HAMILTON COMPANY, INC. 
P. 0. Box 307-K, Whittier, California 

Yorkshire, England. (A. W. Bennett,  ex- 
tile Inst., 10 Blackfriars St., Manchester 3, 
England) 

22-26. Air Pollution Control Assoc., 
53rd annual, Cincinnati, Ohio. (C. W. 
Gruber, 2400 Beekman St., Cincinnati 14) 

22-26. Oil and Gas Power Conf., Kansas 
City, Mo. (D. B. MacDougall, ASME, 29 
W. 39 St., New York 18) 

23-25. American Soc. for Quality 
Control, annual conv., San Francisco, 
Calif. (W. P. Youngclaus, Jr., ASQC, 161 
W. Wisconsin Ave., Milwaukee 3, Wis.) 

23-25. National Telemetering Conf., 
Santa Monica, Calif. (A. F. Denham, 
American Rocket Soc., 925 Book Bldg., 
Detroit 26, Mich.) 

23-25. Technical Assoc. of the Paper 
and Pulp Industry, Chicago, Ill. (J. Win- 
chester, TAPPI, 1-55 E. 44 St., New 
York 17) 

23-26. Design Engineering-Zfonf., New 
York, N.Y. (D. B. MacDougall, ASME, 
29 W. 39 St., New York 18) 

23-28. American College of Cardiology, 
9th annual conv., Indianapolis, Ind. (G. F. 
Greco, ACC, 114-08 Linden Blvd., Ozone 
Park 16, N.Y.) 

23-28. Instruments, Electronics, and 
Automation Exhibition, Olympia, London, 
England. (Industrial Exhibitions Ltd., 9 
Argyll St., London, W. 1 ., England) 

23-28. International- Ceramic Cong., 
7th, Great Britain. (G. N. Hodson, Or- 
ganizing Council, c/o Hathenware Ltd., 
Loughborough, England) 

23-28. International War-Prophylaxis 
Cong. for Physicians, Noordwiik ann Zee, 
Netherlands. (M. Knap, 46 Schubertstraat, 
Amsterdam, Netherlands) 

25-26. Refractory Metals and Alloys, 
symp., Detroit, Mich. (E. 0. Kirkendall, 
AIIE, 29 W. 39 St., New York 18) 

25-5. International Federation for 
Housing and Town Planning, wng., Puerto 
Rico. (IFHTP, Park Hotel, Molenstraat 
53, The Hague, Netherlands) 

26-27. Psychophysiological Aspects of 
Space Flight (School of Aviation Medicine, 
USAF Aerospace Medical Center), symp., 
San Antonio, Tex. (J. Harmon, Southwest 
Research Inst., 8500 Culebra Rd., San 
Antonio 6)  

26-28. Society of Naval Architects 
and Marine Engineers, spring, Washington, 
D.C. (W. N. Landers, SNAME, 74 Trinity 
Pl., New York 6) 

/ 29-2. Chemical Inst. of Canada, 43rd 
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RESPIRATION 
PUMP 

A special feature of this pump is that the piston is al- 
ways driven to the top of its chamber-- a result no air is 

left in the chamber at the end of a stroke. Thus volume can 

be varied from zero to 500 a: per stroke while the pump is in 

operation. When the pump has reached its maximum on the 

pressure side, a mechanically operated valve diseonneds the 

flow of air to the lungs and exhalation takes place naturally. 

Oxygen or gas mixtures may easily be admitted into the pump - 
No. 70-8791-Pump com- No. 70-879-Pump without 
plete with motor and infi- motor and infinitely variable 
nitely variable drive, giving drive, but with four driving 
speeds of 0.45 strokes per pulleys for variable speeds. 
minute. 

PGIOPDO & BORQOGJ@., 
Monufocturerr & Distributors of Scientific Equipment 
@6th h Byrd Streoh - Richmond, Vo. 

Antisera and Antgens 
Enteropathogenic Coli Klebsiella 

Salmonella Shigella 
Brucella Leptospira Streptococci 

* 
C Protein Antiserum and Standard 

Infectious Mononucleosis Antigens 
and Standards 

Potent 
Stable 

Spec;fic 
Descriptive literature available on request 

Specify 

DIFCO LABORATORY PRODUCTS 
BIOLOGICS CULTURE MEDIA 

REAGENTS 

the HlTACHl HS-6 ELECTRON MICROSCOPE 
I 

The Hitachi HS-6 permanent magnet Electron Microscope provides 
a continuously variable magnification range of 2000x to 28000~. 
Focusing is achieved by altering the magnetic flux of the objective 
lens leaving the accelerating voltage 
unchanged. 

One of the outstanding features of the 
Hitachi HS-6 is the guaranteed resolu- 
tion of 20 Angstrom Units or better. 
The simplicity of operation, mechanics 
and circuitry makes the HS-6 an ideal 

Illustrated is a microphotograph of 
Electron Microscope for the researcher 

Cu-phthalocyanine, taken at 30,000X in medical and biological fields. 

I 
electronic magnification with the 
HS-61 

Your inquiries are invited at either our 

West Coast or East Coast offices, where competent sales personnel will a 
answer your questions, and arrange a demonstration. 

I 
Exclusive Hitachi Distributors for the U. S. 

854 S. Figueroa St., 10s Angeles 17, Calif. 

New York Address 
ERB & GRAY SCIENTIFIC, INC. 

501 Fifth Avenue New York 17, New York 
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DISTILLED WATER 
OF THE HIGHEST 

PURITY 

FROM THE STILL 
YOU NEVER 

HAVE TO CLEAN 
Now it is possible to produce distilled water 
of from 800,000 to 2,000,000 ohm electrical 
resistance with the NEW BARNSTEAD 
Condensate Feedback Purifier. Total solids 
do not exceed .02 to .05 arts  per million. 
Not only do you get $stilled water of 
highest purity but maintenance and upkeep 
time is completely eliminated. 0 erating 
principle is simple and efficient: t f e  boiler 
steam which is used to heat the Still is 
first condensed through a flash cooler. This 
water is then passed through a demineral- 
izer and an organic removal unit before 
being introduced into the evaporator of 
the Still. 

By this pretreatment, amines and other 
boiler treatment compounds are  eliminated, 
and final distillation then removes all 
traces of bacteria, pyrogens, organic mat- 
ter, etc. Since this pretreatment removes 
all mineral solids from the feedwater, no 
scale or hard deposits can form within the 
Still. Neither the boiler nor the coil will 
ever require scale removal or scraping. 

Write for Bulletin No. 145-A. 

STILL AND STERILIZER CO. 
49 Lanegville Terrace, Boston 31, Mass. 

BOSTON CHICAGO 
JAmaia Rogers Park 

LOS ANGELES 
Ryan 

4-31 00 1.6173 16663 

NEW YORK PHILADELPHIA SAN FRANCISCO 
Klngsbridge LOcust TEm lebar 

8-1 557 8-1796 2-l391 

CLEVELAND DETROIT WASHINGTON D.C. 
Academy ENlerrrisr ~ l s t r i c <  
6-6622 7422 7-1 142 

New Products 
The information reported here is obtained from 

manufacturers and from other sources considered 
to  be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy o f  the in- 
formation. A coupon for use in making inquiries 
concerning the items listed is included in the posl 
card insert. Circle the department number o f  the 
items in which you are interested on this coupon. 

m WHEATSTONE BRIDGE measures resist- 
ance from 0 to 11,111 Mohm. Com- 
plete guarding is said to assure accu- 
racy of &0.01 percent to 1 Mohm and 
&0.02 percent to 100 Mohm. Resistors 
may be tested at full battery potential 
up to 150 volts. The bridge is adjusted 
by dial-type selector switches. (Leeds 
& Northup Co., Dept. Sci383, 4934 
Stenton Ave., Philadelphia 44, Pa.) 

DIGITAL-TO-ANALOG CONVERTER con- 
sists of individual solid-state modules 
for each input bit. Inputs are a digital 
number and an a-c voltage. Output is 
an a-c voltage of identical frequency 
and of amplitude equal to the product 
of the inputs. Accuracies of &0.025 
percent and switching times less than 
100 psec are said to be available, with 
phase shift of 5 deg at 200 kcy/sec. 
Operating temperature range is -54" 
to +95OC. A ten-bit device occupies 
less than 20 in" (Packard Bell Com- 
puter Corp., Dept. Sci391, 1905 Arma- 
cost Ave., Los Angeles 25, Calif.) 

m TEMPERATURE MEASURING INSTRU- 

MENT for use with resistance-type tem- 
perature probes measures from -425" 
to +800°F in 12 ranges, selected by 
push button. Accuracy is said to be 
&O.S°F over the major portion of the 
range. Power supply can be either a 
self-contained battery or a 60-cy/sec, 
1 10-volt source. Full interchangeability 
among probes and instruments is pro- 
vided. (Trans-Sonics Inc., Dept. Sci- 
392, Burlington, Mass.) 

NOISE INTEGRATOR designed to be 
used with the manufacturer's noise sur- 
vey meter reads either noise exposure 
integrated over 5 sec or average noise 
level with an averaging time constant 
of 3 sec. A weighted frequency-re- 
sponse signal that emphasizes the fre- 
quency ranges in which the ear is sus- 
ceptible to damage is fed into the in- 
strument from the survey meter. The 
instrument is designed to be strap-car- 
ried by the operator, which leaves his 
hands free. (Mine Safety Appliance 
Co., Dept. Sci393, Pittsburgh, Pa.) 

X-Y RECORDER is designed b operate 
with differential-transformer input to 
provide multiplication of mechanical 
movement by a factor of 1000. Motion 
as small as 20 pin. is said to be detect- 
able, with total error less than &0.15 
percent. Chart size is 24 by 36 in. A 
dual vacuum-hold-down system permits 

ISOTOPES 
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 t o  your 
specifications. 
Processed Solutions-90 processed ra- 
dioisotopes may be obtained, including 
many carrier-free and high specific activ- 
ity products. 

STABLE ISOTOPES 
8 More than 200 stable isotopes 

available from 50 elements. 
Chemical processing and target 
fabrication services also offered. 
Ultra-high isotopic purity in a 
number of isotopes. 

For information or literature, write to: 
Isotopes Division, Oak Ridge National 
Laboratory, P. 0. Box X, Oak Ridge, 
Tennessee. 

3 ISOTOPES - 
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use of half-size sheets. Standard pen 
speed is 2 in./sec; special speeds to 
20 in./sec can be supplied. (Houston 
Instrument Corp., Dept. Sci394, 1717 
Clay Ave., Houston 3, Tex.) 

RECORDING SPECTROPOLARIMETER 
measures rotatory dispersion over the 
200 to 700 mp wavelength range. The 
optical system of the instrument in- 
cludes a xenon-lamp source with elec- 
tromagnetic-field arc control; a Littrow 
monochromator of spectral dispersion 
varying from 1.3 mp/mm at 200 mp 
to 50 mp/mm at 700 mp; and a polar- 
imeter. A servosystem drives the pola- 
rizer prism to compensate for the op- 
tical rotation introduced by the sample. 
The recorder is mechanically linked to 
the wavelength-scan or time-scan mo- 
tions and to the polarizer-prism rota- 
tion. Three optical-rotation ranges are 
2, 20 and 200 deg, dextro or levo. Sen- 
sitivity of optical rotation measure- 
ment is e0.001 deg. Recording chart 
area is 500 by 1000 mm. Scanning 
times range from 5 to 2000 min at 
nine speeds. Provision is made for 
kinetic recording at fixed wavelength. 
(Rudolph Instruments Engineering 
Co., Dept. Sci387, Little Falls, N.J.) 

rn PALLADIUM LEAK VALVE for control of 
flow of hydrogen and deuterium con- 
sists of a chamber 3.5 in. in diameter 
and 4.5 in. high, with a palladium 
thimble. The valve is heated by an ex- 
ternal 117-volt a-c heater. Input pres- 
sure can be as high as 15 Ib/in." gage. 
Input and output connections are female 
%-in. diameter pipe fittings. (Scientific 
Engineering Laboratories, Inc., Dept. 
Sci415, 1510 Sixth St., Berkeley 10, 
Calif.) 

HIOH-VACUUM PUMP is a cold-cath- 
ode discharge type designed to be per- 
manently attached to vacuum devices 
such as microwave tubes to remove 
minute amounts of gas liberated during 
the life of the device. The pumps 
handle 0.7 lit./sec. Various modifica- 
tions to expedite connection to complex 
devices are available. Pump with mag- 
net weighs 2 Ib. A matching power 
supply is available. (Ultek Corp., Dept. 
Sci396, 920 Commercial St., Palo Alto, 
Calif. ) 

W PUNCHED-TAPE READER is designed to 
read a fixed block of information, up to 
384 bits, on standard I-in., 5- to &hole 
tape. Output terminals are available for 
all bits through brush contaots. (Wang 
Laboratories, Inc., Dept. Sci407, 12 
Huron Dr., Natick, Mass.) 

rn MICROWAVE HARMONIC GENERATORS 
are available in three models provid- 
ing output frequencies from 53 to 90 
kMcy/sec. The generators consist of 
two wave guides coupled by a probe 
18 MARCH 1%0 
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For top performance, 

ACE Trubore" Stirrersm = l n 

TRUBOREB Stirrers. pioneered by Ace. feature a variety of 
well designed interchangeable bearings and rods. TRUBORE@ 
Stirrers are manufcrctured to closest tolerances to give this 
outstanding performance: Average leak rate of only 6.4 mm. 
Hg/min. (unlubricated) at 760 mm. Hg differential pressure. For 
lubricated stirrers, leakage is less than 0.05 mm. Hg/min. for 
the same pressure differential. A pressure of 1 mm. absolute 
is attainable with unlubricated surfaces at speed of less than 
,100 R.P.M. 

The performance, assured by individual gauging and inspec- 
tion of every component before packing. has made the Ace 
TRUBOREB Stirrer the most widely used precision glass stirrer 
in research today. Try Ace TRUBORW Stirrers. Full infonna- 
tion in Catalog 60. Write Dept. S for your copy. 

Circle No. 855 on Readers' Service Card 
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structure terminated in a crystal ele- 
ment. The input wave guide receives 
the exciting frequency that is coupled 
to the crystal to cause harmonic gen- 
eration in the output wave guide. (Nar- 
da Microwave Corp., Dept. Sci400. 
1 18-160 Herricks Rd., Mineola, N.Y.) 

FILM CLEANER is an automatic ma- 
chine for the solvent cleaning of mo- 
tion-picture film and magnetic-re- 
corder tape. Speed is adjustable to 300 
ft/min. Automatic shutoff leaves the 
machine threaded with leader for con- 
tinuous operation. Only nonexplosive, 
noninflammable solvents are used. 

Models are available for film sizes from 
16 to 70 mm. (Computer-Measure- 
ments Co., Dept. Sci420, 12970 Brad- 
ley Ave., Sylmar, Calif.) 

HOT WIRE ANEMOMETER SYSTEM 

for analysis of airstream turbulence 
measures longitudinal and transverse 
components. Separate constant-current 
supplies and separate d-c bridge cir- 
cuits are provided for each of two 
wires. The instrument's amplifier is 
provided with adjustable frequency 
compensation to match hot-wire time 
constants between 0.23 and 30 msec. 
A sum-difference meter permits indi- 

cation of each wire resistance separate- 
ly, of their sum, or of their difference. 
A random-signal meter provides flat 
response within a0.2  db from 2 cy to 
250 kcy/sec with averaging time con- 
stant of 0.5 or 16 sec. (Flow Corp., 
Dept. Sci429, 85 Mystic St., Arlington 
74, Mass.) 

rn COUNTER-TIMERS are completely 
transistorized instruments for the 
measurement of frequency and time 
and for counting. Three models avail- 
able include a universal counter-timer, 
a frequency-period meter, and a time 
interval meter. Measurement ranges of 
the universal model are: d-c to 10 
Mcy/sec for frequency; 0.1 mpsec to 
10' sec for time interval and period. 
Accuracy is said to be k 1  count aoscil- 
lator stability. Sensitivity is 0.25 volt 
r.m.s. and input impedance is 25 
kohm/volt. Display is either by ver- 
tical numeral panels or by in-line gas- 
discharge numeral tubes. (Computer- 
Measurements Co., Dept. Sci405, 12970 
Bradley Ave., Sylmar, Calif.) 

rn ANALOG-TO-DIGITAL CONVERTER is a 
single-channel system that measures d-c 
voltages from 3 ~v to 1000 volts with 
accuracy of &0.05 percent and a record- 
ing speed of 10 measurements per sec- 
ond. Output from the device is a paper 
tape punched in binary-coded decimal 
form for use with computers. (Systron 
Corp., Dept. Sci413, 950 Galindo St., 
Concord, Calif .) 

rn DEUTERIUM ACCELERATOR TARGETS 

oarry more than 8 ml (STY) of deuteri- 
um gas occluded in each target. Targets 
are produced on 1 .I25 in. diameter 
titanium film with full active area. 

I Molybdenum is used as backing ma- 
terial for the 20-mg film. (Scientific 

BOTH POTASSIUM & SODIUM DETERMINATIONS 
IN A SINGLE SOLUTION SAMPLING 

WITH N E W FLAME PHOTOMETER 

33 UNIVERSITY RO.. 

CAMBRIDGE 38. MASS. 

Engineering ~aboratories, ~ e p t .  Sci414, 
15 10 Sixth St., Berkeley 10, Calif.) 

ANALOG COMPUTER for training ap- 
plication is said to be student-proof in 
the sense that no permanent damage 
results from incorrect programing. It is 
a self-contained unit with five opera- 
tional amplifiers, stabilized power 
supplies, and pastching and control 
facilities. Interchangeability of com- 
ponent assemblies permits incorpora- 
tion into more complex computer in- 
stallations. (Solartron Electronic Group 
Ltd., Dept. Sci421, 45 Thames St., 
Kingston, Surrey, England.) 

TELEMETERING DECOMMUTATOR for 
PAM and PDM signals is said to main- 
tain synchronization with incoming 
data with changes in commutation speed 
up to k 2 0  percent and over several 
segments of complete signal dropout. 
Cross talk is less than a0 .1  percent. 
Translators supply output of a 15 volts. 
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Another NEW 
LECTURE ROOM 

PERlODlC TABLE 
LARGER EASY TO READ COLORFUL 
INCL UDES ATOMIC DATA 

Includes all elements and number of naturally oc- 
curring radioactive and stable isotopes. Shows atomic 
number in large t pe, also weight, density, boiling and 
melting points, ezctronic configuration, half-life, and 
important atomic constants for physics and chemistry. 
New large lecture room size, 62" x 52". in 4-colors on 
heavy plastic coated stock. 

No. 12056 with wood strips and  eyelets, each, $7.50 

CENTRAL SCIENTIFIC CO. 
A Svbr!d!ory of Cenco lnrtrumentr Corporation 
1718-M l rv in Park Road Chicago 13, 111. 
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lutely 
hickn, 

(or as se 

Precision Rotary Microtome "1 120" 
AUTOMATIC FEED TO 40 MICRONS 

- 
-'ITION COUNTER AND SPECIMEN CONTROL 

IlFE GUARDS FOR SAFE OPERATION 
MOST RIGIDITY-VIBRATION FREE 
further narticulars or a demonstratlon, contact- 

W . HACKEI ;Om, I: 
P. 0. Box CApital 6-8450 West Cc N. J. - 

ons 
. . 

nperature directly no calculations necessary 

xo~~cResistance Thermometer 
PRICE LIST: 
23525 Electronle Reslstnnce The~mometer without 

Output impedence is less than 1.0 
ohm from d-c to 1000 cy/sec. Trans- 
lator accuracy of 20.07 percent is 
standard. Automatic zero level com- 
pensation and automatic gain compen- 
sation reduce zero shifts and full-scale 
shifts of 2 10 percent to less than 20.1 
percent. (Telecomputing Corp., Dept. 
Sci422, 12838 Saticoy St., North 
Hollywood, Calif.) 

BATTERY POWER PACKS consist of 
rechargeable nickle-cadmium battery 
cells potted in a plastic case for pro- 
duction in any size, shape, color and 
electrical capacity. The power packs 
can be specially formed to fill what 
may otherwise be considered dead 
space. The packs are hermetically 
sealed and are said to be shock resist- 
ant to 2000 grav. (Gulton Industries, 
Inc., Dept. Sci423, 212 Durham Ave., 
Metuchen, N.J.) 

NOISE GENERATOR uses a 6D4 gas- 
discharge tube as a noise source with 
a magnetic field applied for stabiliza- 
tion. A two-stage amplifier includes 
noise-spectrum shaping filters select- 
able by panel switches. Two low-pass 
filters provide gradual roll-off above 
30 and 500 kcy/sec, respectively. A 
third filter is a peaking network that 
compensates for the drop in output 
at high frequencies, so that a good 
spectrum can be obtained at 5 Mcy/ 
sec. An 80-db attenuator provides 
metered outputs from 30 av to 3 volts. 
(General Radio Co., Dept. Sci425, 
West Concord, Mass.) 

MICROWAVE AMPLIFIER offers broad- 
band amplification with gain of 30 db 
3nd 10-mw output from 10.5 to 16 
Mcy/sec. The amplifier uses a perrn- 
anent-magnet-focused traveling-wave 
tube with front-panel connector directly 
coupled ,to the tube grid. Phase modu- 
lation may be accomplished through a 
front-panel connector capacitively 
coupled to the tube helix. (Alfred 
Electronics, Dept Sci427, 897 Com- 
mercial St., Palo Alto, Calif.) 

TWO-COORDINATE COMPARATOR ac- 
commodates plates and film to 10 by 
10 in. with a measurable area 9 by 9 
in. Range in the x-coordinate is 265 
mm and in the y-coordinate is 250 
mm with direct-reading accuracy said 
to be 2 1  a in both coordinates. Plate 
image and measuring mark are pro- 
jected on a screen at magnification 22. 
The top stage of the comparator ro- 
tates through 360 deg and provides 
angular measurement to 20 sec by 
means of a vernier. Available as ac- 
zessories are motor drive, analog-to- 
digital converts for automatic read- 
>ut and film-handling devices. (David 
W. Mann, Inc., Dept. Sci436, Lincoln, 
Mass.) 
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m PHOTOGRAPHIC RECORDER is a 2% 
by 2% in. frame camera with eight 
selectable frame rates up to 80/per 
second. The shutter is a focal-plane 
rotating-disc type with opening adjust- 
able from 2 to 90 deg. A shutter 
synchronization pulse is provided coin- 
cident within k 1  deg with exposure 
100-cy/sec pulses and an elapsed-time 
code for continuously running film. 
Registration accuracy is said to be 
k0.001 in. (Benson-Lehner Corp., 
Dept. Sci428, 1860 Franklin St., Santa 
Monica, Calif.) 

RANDOM-WAVE VIBRATION TESTING 
SYSTEM is designed for standardized 
repetitive testing and push-button oper- 
ation over the frequency range 5 to 
10,000 cy/sec. Peak random force is 
2500 lb and peak sine-wave vector 
force is 1500 Ib when used with the 
manufacturer's model A-174 shaker. 
No impedence changing or manual 
power-factor correction is required 
over the specified range. (Ling Elec- 
tronics Inc., Dept. Sci424, Culver City, 
Calif.) 

NOISE SOURCE uses a restrictive ele- 
ment heated to 2200°K to generate 
sufficient noise power to permit noise- 
figure measurements to 10 db. Nominal 
available noise temperature from 2000" 
to 2400°K can be read on a panel 
meter with accuracy said to be 2 2  
percent. A single tuning element fur- 
nishes a fixed range of 2 to 500 Mcy/ 
sec or may be tuned to extend the 
range to 1000 Mcy/sec. An inter- 
changeable noise head extends the 
range downward to 1 kcy/sec. (Kay 
Electric Co., Dept. Sci426, Maple 
Ave., Pine Brook, N.J.) 

ANALOG COMPUTER is designed to 
solve Fourier integrals especially for 
application to determination of far 
fields of antennas. Amplitude and phase 
input functions are plotted on graph 
paper for presentation to the computer. 
The functions are read photoeleotrically, 
passed through a pulse-position-to- 
voltage converter and then to comput- 
ing circuitry. Integration can be ob- 
served on a d-c oscilloscope or  can 
be recorded by accessory equipment 
available from the manufacturer. 
(Scientific-Atlanta Inc., Dept Sci433, 
Atlanta, Ga.) 

DIGITAL CLOCK provides time data for 
each second of the day through multiple 
relay contacts that can be wired to pro- 
duce several staircase and decimal out- 
puts simultaneously, or a binary-coded- 
decimal output. An in-line display with 
1 sec resolution to 24 hr is also pro- 
vided. Time information may be re- 
corded on demand. A memory circuit 
holds the time display up to 0.9 sec for 
completion of external recording so that 
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1 A COMPLETE LINE OF TISSUE CULTURE APPARATUS 
lncludipg many items described for the first time in our Tissue Culture 
Bulletin TC-3. Among them: 

D U ~ I  Tleeue Grinder. 2-stage grinding permits mincing and homog- 
enization in one tube with one operation. Conical section does heavy 
grinding; product is homogenized as it is forced up past cylindrical 
section. Capacities range from 5 to 50 ml. 

Motor Support and Cooling Chamber Aeeembly. Keeps samples cold to  
preserve enzyme activity. Securely holds homogenizing tube in an 
environment of crushed ice or other coolant while providing for up 
and down movement of the pestle within the tube. 

c-I Plaek. High quality windows allow optical observation through 
top and bottom surfaces with minimum distortion. Two diameters- 
35 mm. and 50 mm. 

Porter ma&. Basically the same as the Carrel Flask except that it 
has a long. horizontal neck-35 mm. diameter. 

T-maek. Inside bottom surfaces flat to allow large number of cultures 
to be planted and grown evenly. Approximate floor area-9 15. 30, 
and 60 cm.2. 

Why not d t e  for a free copy of Bulletin TC-ST 

KONTES GLASS COMPANY 
Vineland, New Jersey 

First Choice For Quality Technical Glassware 
Midwest Distributor: Research Apparatus, Inc.. Wauconda. Ill. 



the record shows the exact time at which 
data was taken. Operation is fnnn an 
external 1-sec pulse train or an optional 
internal line-frequency divider or crys- 
tal-controlled time base. (Dymec Divi- 
sion of Hewlett-Packard Co., Dept. 
Sci459, 395 Page Mill Rd,  M o  Alto, 
Calif. ) 

MANIPULATOR for moving objects in 
vacuum or in controlled atmospheres 
uses double-pumped vacuum seals to 
permit operation to pressures as low as 
lo-' mm-Hg. The 3-ft, stainless-steel 
shaft of the device can be moved in and 
out of the chamber and rotated and oan 
be turned through a 90 deg cone. Posi- 
tive acting parallel jaws are controlled 
by a pistol-grip handle. (Scientific En- 
gineering L;aboratories, Inc., Dept. Sci- 
416, 1510 Sixth St., Berkeley 10, Calif.) 

LISDE'S fully portable LNR-25B 
Liquid Nitrogen Refrigerator is the 
ninst rsliahle cold storaee unit in 
existence. This rugged stainless steel 
container has no lr~echanical opera- 
tinz Darts and thus is essentially 
maintena nce-free - 

n p l e s  ca 
. eliminatt 
used by aged sal 

failures. 
1. 

SHIELDING CONTAINERS are fillable, 
hollow blocks of Fiberglas construc- 
tion that can be filled in place with 
fluid or semifluid shielding materials. 
Two basic sizes and three compound 
sizes are offered. The compound blocks 
interlock to prevent radiation leakage. 
(General Nuclear Corp., Dept Sci419, 
5506 Connecticut Ave., NW, Washing- 
ton 15, D.C.) 

l r  nergrra urrry vv 1"s. craxprr, 7.s. 

holds 28.5 liters of liquid nitrogen 'e 2& j 
and 392 cu. inches of stored samples. 
A special L I K D E  insulation holds 
evaporation loss to only 3% a day. 
On a single charge of nitropen,it will 
keep samples at -320°F. for 34 days, 
directly immersed in  the liquid, or 
for 23 days in sealed tubular baskets 
suspended in the liquid. The large. 
diameter neck tube permits quick JERKMETER is available to measure 

rate-of-change of linear and angular 
acceleration. Models are available with 
full-scale acceleration ranges from & 1 
to 230  grav and with full-scale jerk 
ranges from k0.5 ,to to20 grav/sec. 
Full-scale output is k7.5 volts d-c. 
Resolution, linearity, and hysteresis 
are said to be 0.1 percent or better and 
accuracy to be k O . l  percent. (Donner 
Scientific Co., Dept Sci432, Concord, 
Calif. ) 

and easy access to the interior. 
Linde Company manufactures a 

full line of containers (including the 
16% CU. ft. stora8e capacity LNR-640 
Refrigerator), accessories and other 
cryogenics equipment for the storage 
and handling of l iquefied atmos- 
pheric gases. For information on the 
LNR-25B Refrigerator or other 

Typical uses: 
preservation of e 
pharmaceutical a 

!nzymes, hot 
~ n d  chemica 
. .. 

rmones, proi 
l research ... . . 

teins 

storage of bacter~a cultures wlrnout labori- 
ous transplanting 
preservation of cancer cells for research 
shrink fitting small metal production parts - enld storage of aluminum rivets and metal- 

cal samples equipme nt, mail tl 
-I 

- --.- 
lurgi~ 
immt ng of anima l glands 

I 

!diate freezi 

PI 
TORQUE GAGE is a hand-held device 

available in clockwise, counterclock- 
wise, or bidirectional models ip ranges 
from 0.005 to 40 oz-in. and 2 to 2400 
gm-cm. Shift diameters up to % in. are 
accommodated. The device retains the 
maximum torque reading. Accuracy is 
said to be k 5  percent with k 2  percent 
accuracy available on special order. 
(Waters Manufacturing Co., Inc., Dept. 
Sci434, Wayland, Mass.) 

DNSTRUCTlOh 
Cuts? ngement of stor- 
age t NR-25B and its 
const1 lily and quickly 
wi~hdrawn throu ranee tube. All- 
stainless welded constroctlon and suuerior in- 
sulation make it ~ble .  

" %  

way sl~ows i~ 
baskets in tl 
rurtjon. Bar 

nterior arra~ 
i e  LINDE L 
bkets are eac 
gh wide-ent 

~ l e  and durc 

Hlnged Cap 
Basket Support Re1 
LHtlng Handle 
Special LINDE lnsu 
Product Storage Bi 
Removabla Neck Tt 
Basket Saacar ACOUSTIC NOISE GENERATOR uses an 

electromechanical transducer of moving- 
coil type to produce 163 k 3 db of 
random noise and up to 170 db at dis- 
crete frequencies. Higher output may be 
obtained for limited periods with at- 
tendant risk of damage. Quickly inter- 
changeable parts are a feature of the 
design. Frequency range is 20 to 2100 
cy/sec. Random noise input power is 3 
kw. Nominal impedance is 1 ohm. 
(Avco Research and Advanced De- 
velopment Div., Dept.- Sci440, 201 
Lowell St., Wilmington, Mass.) 

,---- 

de Corporrtlt i my, Divlslan of union Carbl 
I au rasr .mu Street, New York 17, N. Y 
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ALUMINUM WIRE for use at high tem- 
peratures in nuclear-radiation environ- 
ments is boron-free and is insulated 
with boron-free ceramic. The wire is 
designed for continuous operation at 
1000°F. Voltage rating is 400 volts and 
insulation resistance at 1000°F is 1.4 X 
lo' ohm. The wire is flexible enough to 
be wound around a mandrel five times 
its own diameter. (Technical Industries 
Corp., Dept. Sci439, 389 North Fair 
Oaks Ave., Pasadena, Calif.) . ULTRAMICRO ANALYTICAL SYSTEM em- 
ploys liquid reagents contained in a 
series of squeeze ,bottles, each fitted with 
a calibra,ted polyethylene tip that serves 
as a pipette. The precise amount of re- 
agent for analysis is added simply by 
squeezing the bot,tle. The complete sys- 
tem consists of a miniature spectro- 
calorimeter, a microtitrator, a centri- 
fuge, and sets of reagents for specific 
clinical tests. (Spinco Div., Beckman 
Instruments Inc., Dept. Sci444, Stan- 
ford Industrial Park, Palo Alto, Calif.) . WIRE STRIPPER uses parallel heating 
elements to sever insulation for removal, 
leaving the wire free of nicks or cuts. 
Heat is adjustable for high- or low-melt- 
ing materials. A single model strips wire 
larger than 12 AWG and smaller than 
36 AWG. The tool may be hand held 
or used as a bench tool. (Western Elec- 
tric Products Co., Dept. Sci445, 655 
Colman St., Altadena, Calif.) . TENSILE TESTING INSTRUMENT is de- 
signed for use in hot cells for studying 
physical properties of irradiated ma- 
terials. The straining unit is located 
within the cell while controls are oper- 
ated outside. Full-scale range is adjust- 
able from 2 gm to 10,000 lb. Remote 
operation is provided for grips, calibra- 
tion, speed change, extensometer, and 
selection of load range. (Instron Engi- 
neering Corp., Dept. Sci446, 2500 
Washington St., Canton, Mass.) . PORTABLE SPECTROSCOPE displays side 
by side spectra of an unknown solution 
and of a reference solution. Wavelength 
is read to 2 5  A on a projected scale. 
Dispersion element is a replica grating 
ruled 31,070 linedin. Dispersion is 55 
A/mm. Lines as close as 3 A are said to 
be resolved. Sample tubes are enclosed 
in water jackets and sealed by lucite 
plugs carrying pairs of platinum elec- 
trodes. Operation is on 115-volt, 60- 
cy/sec power with maximum consump- 
tion 250 watts. (Fisher Scientific Co., 
Dept. Sci458, 717 Forbes St., Pitts- 
burgh 19, Pa.) . MAGNETIC-TAPE SEARCH UNIT com- 
pares the .timing or index track of a 
magnetic tape with switches set to des- 
ignate the- beginning and end of tape 
sections of interest. Upon location of 

ity 
Mea 
THE FERRANTI-SHIRLEY 

CONE-PLATE VISCOMETER 

This advanced instrument enables the flow behavior 
of simple or complex fluids to be examined and eval- 
uated with totally new standards of accuracy and 
precision. The instrument is particularly useful in 
handling the complex non-Newtonian fluids. Methods 
long used for characterizing these fluids have been 
subject to error. The cone-plate principle affords a 
constant rate of sheer, speed accuracy within 0.2%; 
cone speeds continuously variable so as to give a 
sheer rate range from 2 to 20,000 reciprocal sec.-'; 
direct reading of speed, full torque at all speeds, five 
sensitivities by selector switch. 
A programmed control unit for use in conjunction 
with an X-Y recorder to permit automatic plotting 
of characteristics is also available. 
Investigate this advanced viscometer and the new 
principle that brings a greater degree of accuracy to 
the examination of fluids under today's more critical 
and exacting requirements, both in laboratory and 
production control applications. 

GI 
Write for Ifferotun. 

FERRANTI ELECTRIC, INC. 
ELECTRONICS DIVISION 

[FEwT1] 95 MADISON AVENUE HEMPSfEAD, N. Y. 
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these sections, control signals are gene- 
rated to effect printout or other desired 
action. The unit is composed of tran- 
sistorized plug-in modules. (Vitro Labo- 
ratories, Dept. Sci443, 200 Pleasant 
Valley Way, West Orange, N.J.) 

TRUE AIR-SPEED COMPUTER C O ~ S ~ S ~ S  

of a force-balance Mach transducer, 
a platinum-resistance temperature sen- 
sor, passive resistance network, and a 
follow-up servo. Three operating 
ranges and accuracies for various ap- 
plications are available. (Servomech- 
anisms, Inc., Dept. Sci430, 12500 
Aviation Blvd., Hawthorne, Calif.) 

BOTTOM-FILLING ATTACHMENT for 
automatic filling machine eliminates or 
minimizes foaming, permitting faster 
filling. With the attachment, filling noz- 
zles are automatically lowered into the 
containers and are raised, as the liquid 
level rises, at a rate that may be adjusted 
to coincidence with the filling rate. (Na- 
tional Instrument Co., Inc., Dept. 
Sci454, 2701 Rockwood Ave., Balti- 
more, Md.) 

GAMMA-RAY SENSITOMETER uses co- 
balt-60 foil to give industrial x-ray film 
controlled exposure in tests of sensi- 
tivity. Elevators bring the film samples 

A Safe, Convenient Means of  Cutting 
Hard or Soft Glass, up to 3'" diameter 

Ideal for the laboratory 

No special skill is required. The tube is 
merely rotated against the cutting wheel and 
the resulting scratch mark is then held against 
the hot wire, localized heat causing the tube 
to part neatly. An adjustable backstop makes 
sure that the scratch is cut accurately around 
the circumference of the tube. 
To provide extra low voltage for heating the 
wire, the equipment contains a double-wound 
transformer fitted, for safety, with an earthed 
screen between primary and secondary. 
On the front of the top plate are mounted 
the guide, backstop, and cutting wheel holder. 
Six standard cutting wheels are provided in 
one unit, and are rotated out of the way as 
they become blunt. They can be replaced 
easily. On the top-plate are two pillars, be- 
tween which the replaceable nickel/chrome 
wire is connected. 
The apparatus is supplied for use on 120 volts, 
with 20 feet of 27 S.W.G. nickel/chrome wire 
and a set of six cutting wheels. 

PRICE 
Cat. No. 5-63762 GLASS TUBE CUTTER. 

COMPLETE ----..---.----.-...--...-..-. $ 7 2 . 5 0  
Cat. No. S-63763 REPLACEMENT WIRE, 

PER 20' LENGTH ------.------.-------..-..- .60 
Cat. No. S-63764 REPLACEMENT CUTTING 

WHEELS, SET 1.35 

in cassettes into position for exposure in 
the lead chamber in which the sources 
are stored. Four sources of different 
radiation activities are used. (Eastman 
Kodak Co., Dept. Sci441, Rochester, 
N.Y.) 

= WIND TUNNEL is a portable model 
designed especially for educational ap- 
plication. In operation, the tunnel uses 
a 2500-lb/ in.Vry-gas source with run- 
ning time as high as 4 minutes from a 
standard 2-ft8 nitrogen cylinder. Con- 
tinuous adjus,tment in the range Mach 
1 to 4 is provided. Wind-tunnel and 
free-jet test section configurations are 
interchangeable. A schlieren system is 
provided for visualization of flow 
phenomena. Its 4-in. square ground- 
glass screen can be photographed with- 
out special camera equipment. An inlet 
air heater that eliminamtes ambient mois- 
ture condensation is thermostatically 
controlled. Operation is on 115 volts 
a-c. (Amrad Inc., Dept. Sci456, Box 
254, Sewanee, Tenn.) 

TORQUE PICKUPS are available for 
full-scale ranges from 50 to 250 in.-oz 
full scale with useful speed ranges up to 
10,000 rev/min. Full-scale output is 2 
mv/volt. Thermoelectric voltages are 
said to be less than 2 pv peak-to-peak, 
at 10,000 rev/min. (Lebow Associates, 
Dept. Sci431, 941 West Warren, De- 
troit, Mich.) 

= RIPPLE TANK provides projected 
images of wave crests and troughs 6 to 
8 ft inldiameter. Bottom of the tank is 
a 3.5-in. condenser lens. A built-in 
variable speed stroboscopic interrupter 
permits phenomena to be displayed in 
motion, slow motion, or at rest. (Ealing 
Corp., Dept. Sci437, 40 University Rd., 
Cambridge, Mass.) 

MECHANICAL PRESSURE-VACUUM PUMP 
is a compact unit weighing 5 Ib, includ- 
ing its motor. The pump has a free-air 
capacity of 0.3 ft3/min and will produce 
17 in.-Hg vacuum or 20 Ib/inm2 pressure. 
Pumping mechanism is an aluminum 
piston with graphite sealing rings. 
(Gelman Instrument Co., Dept. Sci438, 
P.O. Box 86, Chelsea, Mich.) 

HIGH-PRESSURE SYSTEM, a portable 
unit for testing missile components, in- 
cludes a diaphragm gas compressor and 
a %-fts accumulator, both rated at  10,- 
000 lb/in.a gage. Compressor capacity 
is 4 ft3/min, standard, at 2000 lb/in.' 
gage. Air, nitrogen, and helium can be 
handled. (Pressure Products Industries, 
Inc., Dept. Sci442, Hatboro, Pa.) 

STERILIZATION INDICATOR is a pres- 
sure-sensitive paper ,tape imprinted with 
a colorless chemical substance so that 
when subjected to a specified standard 

I sterilizing cycle the word sterile ap- 
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shield w i th  Ccbuilimin99 

versat i l i ty  

Designed for use with most counting systems, the Universal Shield 

can help you solve a variety of shielding problems. The Shield's 

12-inch high steel walled center tube has a 4 '/8 inch diameter and 
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Letters 
(Continued from 796) rators ' for 

dose and cancer incidence in the dose 
range o f  known carcinogenicity. The 
question is whether natural radiation 
plus fallout brings us into that range, 
and I see nothing in Blum's work that 
bears on this crucial point. 

JOHN W. BERG 
Memorial Center for Cancer and 
Allied Di.seases, New York, New York 
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Electrostatiques, Grenoble, France) are ex- 
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rope for testing cable insulation, alternator 
windings and other dielectrics, electrostatic 
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1. H. F. Blum, Carcinogenesis by Ultraviolet 
Light (Princeton Univ. Press, Princeton, N.J., 
1959). 
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3. H. F. Blum, ibid. 11, 463 (1950). 

Before answering Berg's specific crit- 
icisms may I point out that my article 
does not state, as he implies, that there 
is no threshold for radiation carcino- 
genesis, but only that it is infeasible to 
demonstrate one experimentally. As I 
say in that article, and elsewhere (1, 2), 
the analysis of data on the induction of 
cancer ,by ultraviolet light suggests that 
a threshold exists but does not permit 
a value to be set for that threshold, 
although it must be very low. The argu- 
ment in the article under discussion is 
based on the good agreement between 
extensive experimental data and a quan- 
titative model that is compatible with 
the concept of acceleration of cancer 
growth rate under conditions of re- 
peated dosage. Certain extrapolations 
are made in the article on the basis of 
this model, but no discussion of the 
experiments or the model itself was 
attempted in the brief space available. 
In objecting to my extrapolations Berg 
seems to disregard, or to be unaware 
of, the consistent agreement of the 
model which I use in my extrapolations 
with the whole of these data, although 
he cites a reference in which #both data 
and model are discussed at length (I). 

Although many of Berg's criticisms 
are directed at points in the basic struc- 
ture rather than at the content of this 
particular article, it seems necessary to 
answer them here. I shall attempt to 
do so in more or  less the order he 
presents them. Figure 1 in the article 
is based on the aforementioned model 
and does not purport to represent spe- 
cific experiments; it was designed to 
illustrate the extrapolation to conditions 
near the end of the life span of the 
animals, where experiments must neces- 
sarily be untrustworthy or infeasible. 
Curve 1 in this figure obviously repre- 
sents an extrapolation, since it refers 
to a time when most of the animals 
would have been dead. Berg seems to 
have taken this figure more literally 
than was intended, since he raises the 
objection that I do not have experi- 
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mental data for this particular curve. 
Citing one of the papers in which some 
of these data are described (3), Berg 
writes, "the third dose level is treated 
partly by extrapolation." Apparently 
Berg is referring to data taken from an 
experiment in which a dose level which 
would correspond approximately to 
curve 3 in Fig. 1 was used. The extrapo- 
lation in this case was to the 50-percent 
incidence level, from measurements 
representing lower incidences; this ex- 
trapolation was made for purposes of 
comparison, since a more complete 
curve could not be obtained for this 
dosage because of normal mortality. So 
the extrapolation has a better basis than 
might be inferred from Berg's state- 
ment. Actually, the experiments cover 
rather well the dosage range that it is 
feasible to study with the animals in 
question. The fact that one cannot ob- 
tain more complete coverage might in 
itself indicate the infeasibility of setting 
a threshold, since we can never be sure 
that cancers which have not come to 
detectable size before the death of the 
animals are not present. 

Berg does not point out that the 
validity of the extrapolation represented 
in Fig. 1 rests on the finding that within 
the experimental range the shape and 
slope of the distribution curves does not 
change with dose or other factors; the 
reliability of this finding is treated in 
a later publication (4) than the one 
Berg cites-one which contains further 
data. The constancy of the incidence 
distribution curve is illustrated graphi- 
cally in Fig. 31 of ( I ) ,  where points 
obtained from over 600 mice are 
brought into relationship on a com- 
posite plot. The curves in Fig. 1 of the 
article in Science are based on this re- 
lationship, their positions on the ab- 
scissa corresponding to Eq. 1. An im- 
portant point in the evaluation of the 
model is that it fits other data in which 
doses were interrupted (see I ) .  If all 
these data are taken into consideration 
in terms of the model, I think there is 
ample justification for the extrapolation 
that is made in the article under dis- 
cussion. 

Berg is reproachful because studies 
of the earlier stages of development of 
cancers were not made with the micro- 
scope. But has he taken into considera- 
tion the quantitative aspects of such a 
study? In our experiment the end point 
was the gross appearance of a tumor 
of a given volume. Obviously, it would 
be a great advantage to have reliable 
data on the growth at earlier, micro- 
scopic stages if it were feasible to ob- 
tain them. But the time of tumor 
appearance varies widely among the ani- 
mals of an identically treated popula- 
tion (see Fig. I), and one does not 
know in advance which animal is going 
to be the first to display a tumor, or 
how to place any of the animals in 
18 MARCH 1960 
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order with respect to the time at which 
a tumor will appear. We thus face a 
dilemma; if we wait until a tumor ap- 
pears we have no measurements of 
microscopic stages; on the other hand, 
if we sacrifice the animal before a 
tumor appears we can have no idea 
when the tumor would have become 
microscopically observable had the ani- 
mal been allowed to survive. If we 
attempt successive biopsies we are cer- 
tain to interfere with tumor develop- 
ment, and besides we would not know 
where to make them. Gross observa- 
tion shows that more than one tumor 
may develop on the irradiated area, and 
that the tumor we ultimately measure 
is the one of these that grows the fastest 
(for example, see Fig. 50 in 1) .  It is 
also to be noted that good many of 
the tumors are mixed (sarcoma and 
carcinoma), indicating more than one 
site of origin (5). Altogether, the at- 
tempt to search out the course of tumor 
development by microscopic study 
would seem to have somewhat the 
aspect of a search for a needle in a 
haystack. 

The decision as to whether it would 
be advisable to attempt microscopic 
studies at all-for Berg would appar- 
ently attempt them in spite of these 
difficulties-must depend upon extra- 
polation back from the time of ap- 
pearance of tumors. The extrapolation 
must depend upon the kind of mathe- 
matical model one uses. Berg reaches 
the conclusion that such a study should 
have been made by means of an ex- 
trapolation; this extrapolation, though 
vaguely stated, would seem to be based 
on the idea that the tumor has been 
growing for some time at a constant rel- 
ative rate. Berg uses the estimates of 
terminal growth rate which I have made; 
but if he will examine the original 
article in which these rate measure- 
ments are described (6) I think he will 
find ample indication of the uncertain- 
ties involved in such an extrapolation 
and of its obvious inapplicability. More- 
over, the model which we have found 
to describe the data indicates an accel- 
eration of the relative growth rate of 
the tumor, in which case the measured 
terminal rate could not be a valid index 
of growth at earlier stages when growth 
must have been slower. From the model 
it appears that although one may essay 
to extrapolate to the initial volume at 
the time the first dose of radiation is 
given (1, 7), extrapolation to interme- 
diate volumes is not possible without 
information we do not have ( I ,  8). 

Berg attempts to demonstrate the 
existence of a threshold for ultraviolet 
carcinogenesis on the basis of an inter- 
pretation of certain of my data from 
experiments in which the doses of ultra- 
violet light were interrupted. He appar- 
ently obtained his data by interpolation 
in curves published in an article about 
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10 years ago (9) in which an approxi- 
mate model for accelerated growth of 
these tumors was first developed. It was 
pointed out that the model as therein 
developed could account for certain 
aspects of the data but not for the data 
of these particular experiments with 
interrupted dosage. Since that time we 
have modiied the model, without aban- 
doning its essential form, to obtain a 
model which accounts satisfactorily for 
all these data. Apparently Berg has not 
consulted Figs. 45 and 47 in (I), since 
he would have found there that all the 
experimental points fit very well with 
the new model, and that this renders 
the calculation he has made quite mean- 
ingless. The curves as they stand sug- 
gest, although not unequivocally, that 
there is a slight amount of "recovery" 
in early stages, which would imply a 
threshold but certainly at a very low 
level. As I have said, however, I do not 
deny in the article the existence of a 
threshold for radiation ~cinogenesis  
but hold that experimental demonstra- 
tion of such a threshold is infeasible. I 
think that a careful consideration of the 
quantitative aspects of the data and the 
problem of carcinogenesis will lead 
others to the same conclusion in this 
regard that I have reached. 

But perhaps Berg has a diierent con- 
cept of threshold than I have, since he 
writes, "if the first cancers are not to 
appear until after all the animals are 
dead, we have a practical threshold if 
not a biologic one." I must confess that 
the distinction between a practical and 
a biologic threshold puzzles me. It is 
to be noted .that normal distribution 
curves such as those that describe the 
time of appearance of tumors (see Figs. 
1 and 2) are not extrapolable to zero 
incidence, and the probability of a 
tumor appearing within such a popula- 
tion at any given time must depend, 
among other things, upon the size of 
the population. In such case I cannot 
see how the failure to observe cancer 
in a population of, say, 1000 mice 
within their life span of 1 or 2 years 
can tell us much about a threshold, in 
say, the 180 million human beings in 
the United States with a life expectancy 
of three score and ten years. 

HAROLD F. BLUM 
Department of  Biology, Princeton 
University, Princeton, New Jersey 
and National Cancer Institute, 
Bethesda, Maryland 
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Strontium-90 from Fallout 

In ,two letters in Science ( 1 ,  2)  refer- 
ence was made to our work described 
in Bone and Radiostrontium (3). 

Commoner ( I )  states that a contra- 
diction exists between our finding "that 
microscopic regions of the bone may 
receive a radiation dose about 40 times 
the average" and the heterogeneity fac- 
tor of 5 suggested in the U.N. report 
(4). This is not necessarily a contra- 
diction, for our figure is applicable to 
acute intake conditions, while the U.N. 
report considers intake over a number 
of years. That the existence of chronic 
intake conditions decreases the hetero- 

geneity of the strontium distribution 
has already been pointed out (see, for 
example, ,5 and 6). In addition, it might 
be pointed out that the method of cal- 
culation used by Eisenbud (7) and 
criticized by Commoner ( I )  is correct 
in our opinion. It is, according to the 
U.N. report (4, p. 42, Table 2, note c ) ,  
sufficient to consider the average dose 
if the corresponding maximum dose does 
not exceed the average by a factor of 
more than 80. 

Kaplan (2) takes our recommenda- 
tion of 0.1 PC of Sr" as the body bur- 
den after acute intake and applies it 
directly to the fallout situation. This is 
not in correspondence with the view 

Easily the safest, most practical lab ware 

> Unbreakable NALGENE is light and easy-to-handle . . . 
never slippery even when wet. Prevents accidents. 

> Chemically-resistant NALG EN E delivers long-lasting, 
dependable service. 

> Economical NALGENE saves money right a t  the start 
with its low initial cost. 

For a FREE Nalgene funnel 
and our Catalog H-459 

write Dept. 152 

T H E  N A L D E  CO. I N C .  R O c * ~ E R i . N E W Y O R K  

872 

expressed in (5) : [The Srw contamina- 
tion] "corresponds to a situation with 
aspects that lie somewhere between 
those of acute and chronic Sr" poison- 
ing. Children in the 0- to 5-year age 
group are examples of individuals with 
chronic poisoning conditions. Adults 
above 20 years of age are more likely 
to be examples of acute poisoning." 

A figure of 0.0001 PC of Sr" per 
gram as a level at which bone cancers 
were produced in dogs was cited in 
Bone and Radiostrontium (3) and 
cited again by Kaplan. This figure re- 
fers to radiothorium, however, and not 
to Sr". Although the figure cited is 
much too low in comparison with other 
experimen6al data, it seems to have 
caused confusion in the discussion of 
the biological effects of SrW7 and this 
we sincerely regret. 
R. BJORNERSTEDT, C. J. CLEMEDSON, 

A. ENGSTROM, A. NELSON 
Research Institute o f  National Defence. 
Stockholm, Sweden 
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"Next Question" and K. E. 
Tsiolkovsky 

The editorial "Next question" [Sci- 
ence 130, 1733 (25 Dec. 1959)l on 
attempts to pick up possible radio 
signals from the nearest stars (the proj- 
ect directed by Frank D. Drake) re- 
minded me of analogous thoughts of 
Konstantin E. Tsiolkovsky, a Russian 
pioneer in rocketry.. Tsiolkovsky's name 
is now well known to the American 
scientific public. -His book Exploration 
o f  Space by means o f  Reactive Apparo- 
tus was published in Russia in 1896, 
and his name was given to one of the 
craters on the far side of the moon. In 
his little book Monism o f  the Universe, 
published many years ago in Kaluga, 
Russia, as well as in his letters to me 
(1933-35), he postulated the existence 
of highly developed intellectual socie- 
ties in other worlds. Tsiolkovsky sug- 
gested, also, that such beings colonized 
many other planets by means of inter- 
stellar ships, painlessly destroying the 
products of unsuccessful biological evo- 
lution on other planetary bodies. The 
main objective of these intelligent beings 
is probably "humane colonization ver- 
sus painful evolution," the evolutionary 
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EVEN WHEN STANDING 
ON ITS HEAD STOCK 

process being left alone on some 
planets for the ,purpose of "biological 
refreshing" only, Tsiolkovsky said. In 
another booklet, The Unknown Intelli- 
qent Forces, also in Russian, he wrote 
that those "others" probably have not 
yet tried to communicate with earth or 
with other bodies in our solar system 
because we are still not prepared for 
this. Such a communication would 
create confusion and panic in our 
society, and it is probable that the 
"others" have decided to wait for our 
signals. 

I must add that these speculations of 
K. E. Tsiolkovsky have not been praised 
highly by the Soviet Government, for 
they are considered groundless and anti- 
materialistic. The authorities in Mos- 
cow could not touch Tsiolkovsky him- 
self, because of his fame and popularity, 
but his secretary lost his job. The book 
Monism o f  the Universe ends with 14 
corollary "R.M.S. theses" ("R.M.S." 
stands for razvye mozhno somnyevat- 
sya, meaning, "can one doubt that 
. . ."), which repeat briefly the main 
conclusions and are very optimistic in 
tone. 

ALEXIS N. TSVETIKOV 
Department o f  Biophysics, Stanford 
University, Stanford, California 

ever reducing it to the slightest sem- 
blance of rationality, especially as the 
objects themselves seem to be the re- 
sult of a hodgepodge of historical ac- 
cidents also. 

There is one field, however, where 
the objects of study have a nice ration- 
ality of position which makes possible 
a scientific nomenclature in which the 
name given to an object could be rich 
with information about it. This is as- 
tronomy. Like that of other sciences, 
astronomical nomenclature is a random 
historical mishmash of Greek, Arabic, 
and modern components. The name 
Sirius tells us even less about Sirius than 
the name hydrogen does about hydro- 
gen. Star catalogs are a hopeless pot- 
pourri of letters and numbers obeying 
little or no rational principle. It is pos- 
sible, however, to devise a system of 
star nomenclature whereby the name 
of any star would give in itself most 
of the essential information about it, 
so that, given the name, one could 
immediately deduce the position and 
properties of the star, or given its posi- 
tion and properties, immediately attach 
a name to it. It would probably be 
most rational to reform also the ancient 
method of counting degrees in sixties, 
and to go straight to a binary system 
of numbers. But this is perhaps too 
radical. Let us accept, therefore, the 
traditical definition of position in terms 
of degrees of right ascension and de- 
clination, or heavenly latitude and long- 
titude. There are 360 degrees around 
the celestial equator. There are 19 
usable consonants in the Roman alpha- 
bet, if we exclude q and x, which cannot 
be used to begin syllables. By a prov- 
idential accident, 19 X 19 is 361. TWO 
consonants, therefore, will define a de- 
gree of right ascension, in the scale of 
19. Suppose we number the consonants 
as follows: 
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Scientific Nomenclature 

I have long been disturbed by the un- 
scientific character of scientific nomen- 
clature. In all the sciences nomenclature 
has grown up by a succession of historic 
accidents. Ideally the name of anything 
should convey as much information 
about the object as possible. In most 
sciences the names of things convey 
hardly anything in themselves, and any 
connotation which they have has to be 
painfully learned. Even where the name 
of a scientific object has some relation 
to it, the connotation frequently reflects 
some accidental property or obsolete 
theory. It is true, in a way, that hydro- 
gen generates water, as men generate 
babies, though this may not be its most 
important property. The connection of 
tellurium with the earth or of selenium 
with the moon is obscure. 

Fortunately most scientists are un- 
acquainted with the dead languages 
from which their nomenclature is large- 
ly drawn, and SO scientific names gen- 
erally convey merely zero, rather than 
negative, information. Fortunately, also, 
physics and chemistry have few enough 
objects of study so that the learning of 
a set of arbitrary names is not a hope- 
lessly burdensome task. In biology the 
problem is very serious but probably 
hopeless. Biological nomenclature is 
such a hopeless and vast hodgepodge 
of historical, geographical, and per- 
sonal accidents that one despairs of 

b c d f  g h  j k l m  
0 1 2 3 4 5 6 7 8 9  

n p r s t v w y z  
10 I 1  12 13 14 15 16 17 18 

I grant that the roman alphabet and the 
languages spelled in it are also in sad 
need of reform, but here again one re- 
form at a time is probably enough. We 
can now exprey any number up to 360 
as an ordered pair of consonants. Thus, 
0 would be b,b; 100 (5 x 19 + 5) would 
be h,h; 200 (10 x 19 + 10) would be 
n,n; 291 (15 X 19 + 6) would be v,j. 
We only need 180" for the declinations, 
so we might use the first 180 pairs, or 
start with b,b at the South Pole, reach- . 
ing g,t at the equator and m,m at the 
North Pole. We may note that transla- 
tion from the scale of 19 consonants 
to the scale of 10 digits is very easy 
because every double consonant is a 
multiple of 20. Four consonants in order 
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now give us the location of any star to 
within a square degree. Wre can now 
use the vowels to indicate other prop- 
erties. The five vowels (a, e, i, o, u) with 
the 25 diphthongs (aa, en, ia,-down to 
O L L ,  L L L L )  give us plenty of scope and can 
be numbered in order, giving us 30 
possible vowels for each place. Thus, 
the first vowel could indicate the integer 
of magnitude; the second vowel, the 
first decimal of magnitude; the third 
vowel, color; the fourth vowel, spectral 
type, or whatever some distinguished 
international committee of astronomers 
decided was most important. 

With a single name of four conso- 
nants we can name one star in each 
square degree. This gives us 64,800 

names-adequate to name unequivo- 
cally all stars visible to the naked eye 
and even well beyond. There may be a 
few cases, in star clusters like the 
Pleiades, where a square degree has 
more than one star visible to the naked 
eye, but these must be rare. Then, by 
adding another similar name to the "sur- 
name" we can identify 360 x 360 or 
129,600 stars per square degree, or over 
9 billion in all. This names every square 
10 seconds of the sky, which is prob- 
ably enough for most astronomers. If 
necessary, a third name would cover all 
conceivable cases. The names are apt 
to sound a little Japanese or Italian, but 
this is surely a small sacrifice on the 
altar of a world science. Sirius per- 
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haps sounds a little uncouth as Zaca- 
fawe, Capella as Gadakugo, and Po- 
laris as Bevamoli, but no doubt the 
ancient names could be retained for 
those who wanted to use them, and, as 
most stars have no names anyway, 
there would be no fine old traditions 
to stand in the way of their semantic 
baptism. 

While I am on the subject of reform, 
having been a binarist from the word 
hit, let me suggest a simple method for 
saying the binary numbers. I say "say- 
ing" rather than "naming" because I 
do not really approve of naming num- 
bers anyway, any more than I approve 
of gilding lilies. Even in the decimal 
system it seems to me foolish to narne 
the perfectly good number one-nine- 
six-oh, or even, in a fit of centesimalism. 
nineteen-sixty, under the laborious title 
"one thousand nlne hundred and sixty." 
Attempts to name the binary numbers 
end up in hopeless clumsiness and 
cacophony. On the othe hand it is per- 
fectly easy to say the binary numbers if 
we adopt one conventional symbol for 
"1" and another for "0." I have toyed 
with "Bim" for 1 and "Bam" for 0, in 
which case we would count: Bim, Bim- 
bam, Bimbim, Bimbambam, Bimbam- 
bim, Bimbimbam, Bimbimbim, Bimbam- 
bambam, and so on. If this sounds too 
sonorous I am prepared to compromise 
on "Bit" (for I )  and "te" (for O), in 
which case we count Bit, Bitte, Bitbit, 
Bittete, Bittebit, Bitbitte, Bitbitbit, Bitte- 
tete, and so on. I may point out that 
(to look a few years ahead) Bitbitbit- 
bittebittebitbitbitbit has 110 more syl- 
lables in it than "one thousand nine 
hundred and sixty-seven." I have little 
doubt, however, that the fact that even 
scientists have ten fingers will tie the 
human race to a wholly arbitrary deci- 
malism for many centuries to come. 

K. E. BOULDING 
University College of The West Inclies, 
Mona, Kingston, Jamaica, West Indies 

Tax Exemption and Research 

In the 1 January issue of Science 
[131, 7 (1960)l appears the editorial en- 
titled "Tax exempt." I am sure you 
would be among the first to concede 
that the tax treatment of scientific re- 
search is a subject far too complex tu 
be covered adequately in the single 
page of an editorial. Nevertheless, the 
subject is also too important to be dis- 
missed lightly; and to a society having 
as its purpose the advancement of sci- 
ence, proposals to tax research have 
far-reaching implications that deserve 
more extensive attention than is given 
by your short article. 

Some statements in your editorial are 
contrary to fact. The newly proposed 
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regulations do not say that an organi- 
zation to be exempt must "be operated 
primarily for fundamental research," as 
stated in your editorial. The Internal 
Revenue Service has apparently had the 
wisdom to see that the dividing line be- 
tween "basic," "fundamental," and "ap- 
p l i ed  research is something that sci- 
entists themselves do not agree on, and 
to see that it does not provide a proper 
basis for taxation. 

The newly proposed regulations do 
set forth as a test of whether research 
is "scientific" that the results of such 
research must be made freely available 
to the public. This strikes me as a curi- 
ous definition of the term scientific, 
since it makes the method of dissemi- 
nation rather than the scientific nature 
or content of the research the test of 
whether the research is scientific. Of 
course, the significance of this defini- 
tion of scientif~c., as stated in the new 
proposed regulations, turns on what is 
meant by the "freely available" test. 
The proposed regulations seem to in- 
tend to limit this test by a concept 
which sets as the standard that the re- 
search is directed not toward promoting 
private gain but rather toward benefit- 
ing the public. 

There is a shocking fallacy implicit 
in a concept which places private gain 
in opposition to public benefit. The 
economic and political system of this 
country is founded on the principle that 
there are public benefits from the op- 
portunities for private gain. Certainly 
the public is benefited where the op- 
portunity for private gain leads to the 
pronlotion or support of scientific re- 
search. As I understand it, all that the 
tax laws require as a qualification for 
exemption from tax is that the net earn- 
ings of an exempt organization should 
not inure as a private gain to the mem- 
bers of the exempt organization; but 
the fact that research leads to someone 
else's private gain (that is, gain for in- 
dustry and, in fact, for the public it- 
self) does not mean that research is 
directed any the less toward benefiting 
the public. 

The concept expressed in the regula- 
tions goes to the root of other tax ex- 
emptions. The editorial itself points to 
the danger and inconsistency in the 
proposed regulations in this regard. In 
indicating which organizations will be 
affected or not affected by the regula- 
tions, the editorial points out, for ex- 
ample, that universities will not be af- 
fected, and in this connection you state 
that their exemption includes "inconic 
derived from applied research that is 
not available to the public." At the 
same time the editorial indicates that 
independent research institutions carry- 
ing on the same activities will be af- 
fected. If such activities are not in the 
public interest when conducted in such 
institutions, will not this conclusion 

strike at the basis for exemption for all 
other organizations conducting re- 
search? If science itself is found un- 
worthy of the protection of tax-exempt 
status because private gain may be de- 
rived from the application of scientific 
research, then neither education nor 
any other purpose will long provide an 
effective tax screen, for the conduct of 
research in any institution would then 
inevitably be considered to be in the 
domain of taxable business enterprise. 
I am sure that the American Associa- 
tion for the Advancement of Science 
cannot remain indifferent to this pros- 
pect. 

The proposed regulations raise an- 
other fundamental question that the as- 
sociation may very well want to ponder. 
As pointed out in the editorial, under 
the proposed regulations any research 
done for a government agency would 
be considered of an exempt character. 
but research conducted for industrial 
sponsors would generally not be. This 
would make the course of future re- 
search organizations dependent upon 
government programs and would re- 
quire that they primarily serve govern- 
ment agencies as a price for tax exemp- 
tion. The freedom heretofore enjoyed 
of pursuing scientific research in thc 
interest of increasing scientific knowl- 
edge, regardless of who sponsors the 
research, would be lost, and in its place 
would be the necessity of committing 
the institution to the mercy of govern- 
ment programs in order to maintain 
tax-exempt status. This loss of scientific 
freedom poses a question of great im- 
portance for those interested in the ad- 
vancement of science in a free society. 

B. D. THOMAS 
Battelle Memoricrl Institute. 
Coluinbus, Ohio 

The proposed regulation is, indeed, 
conzplex; but with reference to the 
question o f  fundarnental research it ha! 
this to say: ". . . for purposes o f  the ex- 
clusion from unrelated business taxablr. 
income provided by section 512(h)(91, 
it is necessary to determine whether the 
organization is operated primarily for 
purposes o f  carryin,? on 'fiinclanzental,' 
as contrarted with 'applied' re~earch." 
-ED. 

Population Control by Release of 
Irradiated Males 

The article by E. F. Knipling in Sci- 
ence [130, 902 (1959)l on possible meth- 
ods of insect control by treatment of 
males with radiation or chemicals is in- 
teresting and illuminating. It should be 
pointed out, however. that where males 
are irradiated and released in the field. 
the restriction of monogamy in females 
of a species is not a requirement for 
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performed a t  our  Research Labora- 
tories Division, one  hundred mass 
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controlling population size, since sterility 
of the males (sensu stricto) is not neces- 
sarily the radiation effect which causes 
the population decline. Even with mul- 
tiple matings by every female, the popu- 
lation collapse would be as inevitable 
and rapid as when the females are 
monogamous. 

The effect of radiation which prob- 
ably is most important is the induction 
of dominant lethality in the sperm, not 
male sterility. For illustration, let us 
consider an insect population made up 
of ten males and ten virgin females. 
Ninety irradiated males are introduced 
into this population. The females mate 
only once. When perfect randomness is 
assumed in this simple example, the 
probability exists that nine of the 
females will mate with irradiated males 
and produce no viable offspring, and 
that one will mate with a normal male 
and produce normal offspring. One hun- 
dred percent of the eggs from one 
female and 10 percent of the total batch 
of eggs will survive. In this case, it will 
not matter whether dominant lethals are 
induced in the sperm or  the males are 
made sterile. 

Now consider the same conditions, 
but let every female mate ten times. 
Each female will mate with ten males. 
nine of which contain dominant lethals 
and one of which has normal sperm. 
Ten percent of the eggs from each 
female and 10 percent of the total batch 
will survive; this is in accord with the 
rule of strict monogamy, even though 
polygamy is the case here. If the irra- 
diated males are sterile, 100 percent of 
the total batch of eggs survive. 

It is obvious that, if the primary 
action of radiation is that of inducing 
dominant lethality in the sperm. the re- 
sults are identical whether female mono- 
gamy or promiscuity obtains. In prac- 
tice, one of course can imagine circum- 
stances whereby monogamy or  poly- 
gamy could influence the rate of de- 
cline, and according to the circum- 
stances, polygamy actually could be an 
advantage for population collapse. 

It is generally known that at levels of 
radiation of about 10 kiloroentgens to 
either the fly Drosophila or the wasp 
Hahrohracon, dominant lethal events 
are induced in over 99 percent of the 
sperm. However, to obtain complete 
killing of the sperm, radiation levels of 
about 200 kr are required [for observa- 
tions on Hahrobracon, see Whiting and 
von Borstel, Genetics 39, 317 (1954)l. 
I t  has been observed in Drosophila that 
dominant lethals are induced in mature 
sperm and spermatocytes in later stages 
of spermatogenesis, and that after these 
are exhausted a period of sterility sets 
in, from which, at doses of about 10 kr, 
the flies never recover [see Welshons 
and Russell, Proc. Natl. Acad. Sci. U.S. 
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43, 608 (1957)l. The process of sperm 
exhaustion following irradiation requires 
about a week of oontinuous multiple 
matings, but Drosophila males that have 
not been mated for 19 days after irra- 
diation still have sperm reserves con- 
taining dominant lethals [Demerec and 
Kaufmann, Am. Naturalist 75, 366 
(1941)l. With the simple cytological 
procedures now available for determin- 
ing, at different doses of radiation, the 
components of dominant lethality [von 
Borstel and Rekemeyer, Genetics, in 
press] and sterility [Welshons and Rus- 
sell, Proc. Natl. Acad. Sci. U.S. 43, 
608 (1957)], there should be little difli- 
culty in determining dose-effect rela- 
tions for any insect. 

Knipling pointed out in an earlier 
paper [J. Econ. Entomol. 48,459 (1955)l 
that competition of sperm from irra- 
diated males with that of normal males 
can replace strict monogamy as a prere- 
quisite for success of the irradiated-male 
technique for eradicating insect popula- 
tions. He also quoted the observation of 
Bushland and Hopkins [J. Econ. 
Entomol. 46, 648 (1953)l that fertiliza- 
tion of eggs by irradiated Callitroga 
males occurred in the screwworm ex- 
periment. Death of the Callitroga em- 
bryos must have been through induced 
dominant lethality in the studies of 
Bushland and Hopkins. Admittedly, if 
monogamy is the rule, dominant lethal- 
ity and sterility are equally effective, 
but the two effects of radiation must be 
neither lumped nor confused. By a 
curious historical quirk, the dominant- 
lethality concept was completely shad- 
owed by the well-executed and drama- 
tic experiments of Baumhover and his 
associates [J. Econ. Entomol. 48, 462 
(1955)l in eradicating the screwworm 
from Cura~ao, since Callitroga ap- 
parently mates once. Since the males 
were irradiated as early pupae, it is 
possible that both dominant lethality 
and true sterility were contributing 
factors to. the success in Curasao and 
the recent success in Florida of efforts 
to eradicate the screwworm. 

The reason for again drawing atten- 
tion .to ,@he feature of dom,inant lethality 
induced by radiation is that the restric- 
tion of monogamy has been k e d  in the 
minds of many entomologists with 
whom I have discussed this problem. 
Also, the author of a theoretical discus- 
sion on the.eradication of the tsetse fly 
[Simpson, Biometrics 14, 159 (1958)l 
is concerned about the monogamous 
restriction, since Nash [Bull. EntomoL 
Research 46, 357 (1955)l has evidence 
that multiple matings take place in the 
tsetse fly. 

With the potential of the induced- 
dominant-lethality method for insect 
eradication barely explored, and since 
with radiation the dosage can be con- 
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