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THE~~~~~~. KNOWN..l: 

COME FIRST FROM 
Four new uses for four important biochemicals. 
N.B.Co. reports them. N.B.Co. is ready to deliver 
them . . . fast. Within 48 hours, anywhere in the 

?NBG ? _world. New compounds, or known ones, if you 
need biochemicals fast, call N.B.Co. collect. 

Puromycin 
A most unique antibiotic. 

After recent te-sting 

against a variety of experi- 

mental tumors in various 

animals, puromycin showed 

significant cytotoxicity in 

vitro against a series of tis- 

sue cultures derived from 

normal and neoplastic hu- 

man and animal cells. Char- 

acteristically, puromycin 

completely inhibited protein 

synthesis in Pseudomonas 

fluorescens. But not nucleic 

acid systhesis. In experi- 

ments with Escherichia coli, 

pu.romycin prevented the 

final condensation of acti- 

vated amino acids to pep- 

tides. It cured Trypanosoma 

equiperdum infections in 

mice and rabbits, and was 

partially effective against T. 

cruzi In Tobie's tests on 

mice for puromycin's trypan- 

ocidal properties, puromycin 

had a strong suppressive 

effect against all species, 

except T congolense 

Send for a free review of 

puromycin, and a detailed 

.bibliogra phy. 

PUROMYCIN 

DIHYDROCHLORIDE 

1 gram bottle . . gram $450.00 

500 mg. ampule, ampule 235.00 

100 mg. ampule, ampule 47.50 

25 mg. ampule, ampule 13.25 

Puromycin 
Aminonucleoside, 
produced by a chemical 

cleavage of puromycin. 

Unlike puromycin, the 

aminonucleoside is not anti- 

bacterially active. But it is 

more active than the anti- 

biotic against trypanosomes 

and mammary adenocarci- 

noma in mice. It is totally 

active against Toxoplasma 

gonii in tissue culture. Its 

daily subcutaneous adminis- 

tration in rats is reported to 

result in Nephrotic syndrome 

and pathology which closely 

resemble the nephrotic syn- 

drome in children. 

A summary of research 

work with Aminonucleo- 

side, and a detailed bibliog 

raphy, are available free. 

Write NBCo. 

PUROMYCIN 
AMINONUCLEOSIDE 

25 mg. ampule, ampule $ 14.90 

100 mg. ampule, ampule 53.50 

500 mg. ampule, ampule 255.00 

1 gram bottle . . gram 490.00 

A Tetrazolium Dye. 
Tetranitro BT (TNBT) offers 

many advantages for the 

histo and cytochemical local- 

ization of oxidative enzymes 
in tissue sections. 

1. Maximal deposition of 

TNBT occurs over a wide 

pH range, 

2. Crystallization phenomena 

has never occured in TNBT 

stained tissues. 

3. The granular precipitute 

of TNBT formazan is of 

exceedingly fine dimen- 

sion, for a more corrective 

staining picture. 

4. Cyanide inclusion into in- 

cubating media shows lit- 

tle effect on highly active 

tissues such as heart and 

kidney. To suggest that 

TNBT is probably a more 

efficient reagent for the 

cytochemical demonstra- 
tion of enzyme systems 
such as succinic dehydro- 

genase and diphosphopy- 

ridine nucleotide diaphor- 

ase. Available as follows: 

TETRANITRO BT (TNBT) 

10 gram bottle . . gram $22.50 
5 gram bottle . . gram 23.50 
1 gram bottle. . gram 24.75 

DANA as a substrate 
for the measurement 
of proteolytic enzymes. 

Blackwell and Mandl recently 

reported Benzoyl DLArginine 

beta Naphthylamide HCI 

useful for the biochemical 
and histochemical measure- 

ment of proteolytic enzymes. 
Its many advantages include 

specificity, good reproduci- 

bility. sensitivity and lack 
of interference of contami- 

nants. BANA has also been 
used to assay trypsin inhibi- 

tors, and in the quantitative 

colorimetric determination 
of trypsin. Order in the 

following quantities: 

BENZOYL DL ARGININE 

beta NAPHTH-YLAMIDE 

HCI (BANA) 

10 gram bottle . . gram $7.90 
5 gram bottle . . gram 8.50 
1 gram bottle - . gram 8.90 

NUTRITIONAL BIOCHEMICALS CORPORATION 

21010 Miles Avenue * Cleveland 28, Ohio 

Send for our free October, 1962 Catalog con- I Ax 
training more than 2600 items. Fill out coupon 
and mail today for your copy. SC 
Name 

Organization 

Address 

City 

State Zone 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75?.. 
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~~~B IOSONAR 

Now far the first time a new and unique medical research ~~~ "~~~~' ~~instrument, the BIOSONAR-200, through the use af 
ultrasonics, measures and records pulsations of arteries-shape ~~tt~t~~t and motion of organs-and dimensions of physiologic 

A <\?1~~~t..~~ structures throughout the body. 

I For example, to measure the in- 

tenior carotid artery in the 
neck, the transducer can be placed r a~~~~~~~~~~~~~~~~~~n the skin (see photo), coupled 

,....,, with a cream or fluid. A series 4t~~~~~~~~~~ .s ~~~~~~~of very short ultrasonic pulses 
?3, (or short, high frequency vi- 

bration) are then directed in a 
narrow straight beam in the ..~~~~ 
direction to be viewed. Much like 

radar, measurements are based ~ ~ ~~~ ...'~~~~~~~~~~~ ~on the amount of time taken for 

*.Ssgm"r.c@ivcil SR?Kx 
echos to return, and the amplitude of those echos. If desired, cross 

N ~~~~sections can be displayed and photographed by scanning. 

A, ..5~ '.~Just a few of the possible applications include recording 
pulsations of arteries supplying the brain, liver and kidney; 

..~~..... ..~~~. movement of the heart's walls and valves, recording of physical 
dimensions of organs, internal structures and cavities, .1.~~~~~~~~ 

~ncluding pelvic openings, echo-encephalography; haematoma 

studies; and also a diagnostic aid in mitral stenosis, 
tumor measurements, cardiovascular studies and 

.?--;'imj jj^M!2>tag. g <; -f ifor gynecological purposes. 

Write to-day for further information on this compact and versatile 

instrument, now within the economic reach of medical 
researcher and specialist. 

SONOMEDIC: Please send further information on 
I the BIOSONAR-200. 

name I 

Sound Diagnc~~~sis t6~~ughQU~~ra~u~d address_ 

129 MisoIe, AVeeu ........ ... I I 
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Column~~~~~~--- Bath for--- Preferred------Model...10 

limited to isothermal operation. With~~~~---- ---- -- ----- 
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Sudavilbes in usterois, ofat Us acids aolmino .........__ ...... 
....X 

. 

cane carriced ouot withdia consiearables,.. 

t-he apabiclteso thae nefolumnl bath is .i-W 

oriwited to istheCromatogeraphyn Saesith~f 

tompeightufee inogalength theincreased 
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California Institute of Technology: Case, Institute of Technology : University of Chicago : Columbia University : University of Illinois 

Massachusetts Institute of Technology : University of Michigan :Pennsylvania State University : Princeton University: Stanford University : Tulane University 

Woo 

Warp is the threads that run the long way in woven fabric, and woof is the threads that run the short way. When 

they are interwoven, a strong and useful product results. Let's say the warp is the Department of Defense and 
that the fabric desired is an effective national defense. The Institute for Defense Analyses helps to weave in the 
technical inputs that make the fabric strong. * IDA is an association of eleven universities, formed at the behest of 
the government to serve as a medium by which the academic and scientific com mun'ity can provide the technical 
advice needed in the Department -of Defense to develop the fabric of national defense. Many universities that are 
not Members also participate in the substantive work. * The IDA roster is filled from all sources of scientific and 

engineering talent from industry, from research laboratories, and from academic faculty and graduates. The IDA 

staff grapples with problems of great moment, and often of great urgency, in which science is a principal ingredi- 
ent. * Thus IDA weaves separate but interdependent strands into the protective clothing of the national body. Its 
work involves the highest level of sophistication in technology, and affects the highest level of responsibility in 
the national defense. * IDA seeks highly qualified scientific and engineering talent.A permanent career with IDA is 
a most satisfying possibility for capable people. IDA also welcomes, and due to its unique nature can-.put to good 
use, learned and skillful people for comparatively short periods of time. If you feel you are qualified to make a clon- 
tribution to this vital work, & wish to do so, let's discuss the matter. It's possible that you could be a great help to us. 

INSTITUTE FOR DEFENSE ANALYSES Department% B,66 6 Connecticut Avenue, NW, Washington 9, Dc An equal opportunity employer 
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Vanguard 4 pi AUTOSCANNER reduces 
background to less than 10 cpm., 
revolutionizes counting of H3, C14, and S35 

Vanguard's new,. completely transistorized 
Model 880 Low Background AUTOSCANNER 
revolutionizes chromatogram, scanning of 
low-energy, beta-emitting radioisotopes. Spe- 
cially designed to meet the exacting require- 
menits of medical, agricultural and pharma- 
ceutical research, the AUTOSCANNER utilizes 
the most advanced electronic and mechanical 
design, integrated into a compact, one-piece 
console. With the Model 880, analyses can 
be performed with the highest possible degree 
of sensitivity-even when counting tritium, 
carbon-14 and sulphur-35. 

NEW STANDARD ACCESSORY, TOO! Also avail- 
able is the new, exclusive Vanguard Model 
880ADS, a completely automatic system for 
quantitative integration and digital presenta- 
tion of radioactive zones. For complete de- 
tails concerning either the Model 880 or 
Model 88OADS, please write or call. 

REQUEST THIS BROCHURE- 
See' how you can achieve the 
highest detection efficiency 0Faue isann-onsrdaino available for chromatograms boFetursies 4f srpi scanni ang-ounslrditono scanning. Booklet outlines dis- bt ie fsrpsmlaeul 
tinctive features and lists all U Reduces background to less than 10 cpm. 
operational characteristics of * Completely transistorized for longer, more re- 
the Model 880 AUTOSCANNER. liable performance 

U Handles chromatograms 1?/ to 4 cm. wide in 
lengths to 100 ft. 

U Gas and power shut off automatically at end mm ~~~~of scanning period 





for dependable, precision microtome sectioning 

LET AREMNT_ OAYMIRTM 

The Large Minot Rotary 
Microtome (#1212) embod- 
ies traditional Leitz quality 
in a heavy design that in- 
sures the utmost rigidity and 
freedom from vibration. 
This microtome is ideally 
suited for rapid, accurate, 
serial sectioning of biolog- 
ical and pathological speci- 
mens and for industrial 
applications such as exami- 
nation of textile fibers. 

* precision micrometer mechanism permits selection of 
cutting thickness between 1 and 25 microns 

* rigid knife blocks with rotating knife clamps, heavy ball- 
and-socket device for object clamp and paraffin stage 

* ball-and-socket clamp permits rapid positioning of the 
specimen in any direction 

* inclination of the knife readily adjustable as required 

* adjustable knife block available for producing paraffin 
sections with obliquely positioned knife 

* conveyor belt available for receiving series of sections 
Write today for illustrated brochure #53-8, "Leitz Microtomes." 

E. LEITZ, INC., 468 PARK AVENUE SOUTH. NEW YORK 16, N. fV 

E r s t r i b u t o r s. o f t h e w o r I d f a m o u s p r o d u c t s 
t C 

E r n s t L e i t z G. m. b. H.. We t z I a rh G e r m a n y-E r n s t L e i t z C a n a d a Lt d. 
LEICA CAMERAS . LENSES * PROJECTORS . MICROSCOPES * BINOCULARS 

Other Leitz Microtomes: 

Freezing Microtome (#1213) 
for sections from 5 to 10 mi- 
crons in 5-micron intervals. 

Large Freezing Microtome 
(#1310) for sections from 2.5 
to 50 microns in 2.5-micron 
intervals. 

Base Sledge Microtome (#1300) for large 
and/or very hard sections from 1 to 20 
microns thick. 

32559 
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Time and Talent 

Shortly after he had settled in the United States, Einstein plaintively 
commented on the unquiet atmosphere of academe (even in Princeton!) 
and the deleterious effect this had on scientific productivity. On one 
occasion, I. I. Rabi recounted his travels during the preceding nine 
months. It was a schedule that would have stood up against that of an 
international airline pilot! And Rabi quoted Von Neumann, who had 
stated that if acceleration in transportation were considered in terms not 
of distance covered but of work performed we would have to conclude 
that the new speeds were resulting in people's traveling more slowly, 
since so much time was now being wasted. 

Every week we hear doleful warnings about our precarious manpower 
position, particularly about the shortage of able people. There is no 
question about this. There is a shortage of able people. But the shortage 
is aggravated by the continued spinning of the able people we have-a 
spinning to which there appears to be no end. 

The reasons for travel, for too many commitments, for overextension 
are obvious. A man's reputation, his power, his prestige are very much 
conditioned by his being "on the inside." Only those who circulate, who 
circulate in the right circles, who have the right connections are likely 
to be called on to give advice, to be remembered when funds are dis- 
tributed, to be elected when an opening occurs. 

It is not easy to turn one's back on possible appointments, on other 
opportunities, and to stay put in a laboratory or library to struggle with 
one's problems and possibly to fail. Fortunately, however, some men are 
not suited to the life of-the academic "operator." And a few others are 
able to withstand the temptations. 

The size of our country adds to the difficulties. It is not easy to know 
the good people in a field where this requires an overview of 60 or 160 
institutions scattered over an area of 6 million 'square miles. And so 
the good men who are identified are sought out again and again, until 
their scientific careers become a part of the past. As a consequence, 
many younger men -who-- could help share the load-for we do need 
many to serve on committees and to do the other chores that need 
doing-remain unrecognized 'and are unable to enjoy opportunities 
that could add-an important dimension to their development. 

Many years ago, Wesley Clair Mitchell, great empiricist that he 
was, took out his appointment book to review what had happened 
to him during the preceding ten months. He calculated that he had been 
able to devote only about 30 percent of his total time to his research. 
And Mitchell was a most disciplined scholar. 

We chew up the best people in this country. We do it for good or 
bad reasons, but we do it. The most important lesson that we have to 
learn is the importance of one word-no. For creative -work requires 
time and repose. The nation is not suffering from a shortage of talent. 
It is suffering from a shortage of talented people who know how to 
preserve and protect their time.-ELI GINZBERG, Director, Conservation 
of Human Resources, Columbia University 
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*NA 200 sample capacity automatic changer with high 
speed indexing and reset is one of the exclusive features 
of new Tri-Carb Liquid Scintillation Spectrometers. A 
unique characteristic of this changer is the ability to 
automatically count a full 200 samples or any number 
of selected groups of samples. Empty sample holders are 
bypassed automatically, and.the number of the sample 
being counted is indicated on the control panel. This 
versatile new sample changer is mounted in a chamber 
with precisely controlled temperature-accurate within 
+1h0'C. m Other features of new Tri-Carb Spectrometers: 
H3 counting efficiency greater than 40% * solid-state 
circuits that meet rigid demands of gamma counting, as- 
suring su per~ior beta counting performance * completely 
separate channels of analysis f or optimum performance 

In dobe-ae contn *ul n ya wranyo 
al part and-: labor3 Fo adiinanorainosl 

PAC3NAW INSTRUMET SPCTOMPANYEINC 

80 A~ 20 A saAmple Iapact$ uoai changer withhig 



The people at Aloe Scientific are perfectionists. This gives rise to their 
skill in defining your laboratory needs-and their competence in meeting these 
needs quickly and effectively. 

Aloe specialists select equipment and make the product innovations that 
anticipate your requirements. Experts laboratory-test these items before they are 
added to the line. 

Your Aloe Scientific representative is well trained. and has a background 
in one of the scientific disciplines. His technical knowledge will be valuable to you 

in sovn aoaoyeqimn rbes 

Bein hiXsteol ainlsinii aktn raiainwt 

soknponstruhuthconr.Antoko hg-sedcmuiaon 

b Twethes peoints assuroes queniick dreliveryfeyourst order.srietothi 

Mleneiait slc equipmentstesand polices the bestofucthi kindomakeiAoesta 

competence mayScided.fi Youerewellserttvedi whenl youne contact alo SacierontiidCINII 
JDivisone of Brunswiniick dSt.lie Lo is 3, hnca Mo.eg il evlabet o 

in s Slvin &aoatr Squip ent c~ problems.1o'-t~ 
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what's in te botte? Some batch-to-batch variability is inevitable in preparing rare biochemical inter- 
mediates. Now, so that you know exactly what you are using, SCHWARZ BioRESEARCH provides pertinent analytical 
data* describing "what's in the bottle" shipped to you. Our new catalog delineates SCHWARZ quality standards- 

which are based. on the National Research Council's criteria for biochemicals. Have you received your copy? 



New Products 

Vacuum furnace consists of a rapid- 
heating and cooling alloy tube, capable 
of reaching 1200C from room tem- 
perature in 10 min, and a quartz inner 
lining. The oil-free vacuum pumping 
system utilizes a sorb-type forepump 
that operates with liquid nitrogen, and 
a high-vacuum ion pump. A conversion 
kit offered optionally permits change- 
over to use with controlled atmosphere. 
-J.s. (Stewart Engineering Co., Dept. 
S551, 467 Sean Creek Rd., Santa Cruz, 
Calif.) 

Laboratory- multimeter (model K-Mag 
600) features both a-c and d-c measure- 
ments, extreme ruggedness, and no zero 
drift. The instrument combines a sec- 
ond-harmonic magneto amplifier and a 
taut-suspension meter. Accuracy is said 
to be better than ? 1 percent on all 
ranges. The resistance range from 1 to 
100,000 ohms is covered in six steps, 
with two additional center-scale ranges 
for 1 and 10 megohms. Current is mea- 
sured by full scale ranges from 10 ua 
to 1000 ma in 11 steps for both a-c 
and d-c. Corresponding voltage scales 
range from 10 mv to 1000 volts in 11 
steps. Input impedance is 10 megohms 
on a-c and 10 megohm/volt on d-c. 
On current ranges, internal resistance 
is 1 ohm on 10 ma and higher ranges, 
higher on lower ranges. An internal 
calibration standard is a voltage supply, 
said to be accurate to ?0.1 percent 
from -30? to +150'F, based on a 
string of temperature compensated Zen- 
er diodes.-J.s. (Keinath Instrument 
Co., Dept. S552, 1313 Chesapeake 
Ave., Columbus 12, Ohio) 

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

Robert L. Bowman (R.L.B.), Laboratory of 
Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

Joshua Stern (J.s.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washington 
25, D.C. (physics, computing, electronics, and 
nuclear equipment). 

The information reported is obtained from 
manufacturers and other sources considered re- 
liable. Neither Science nor any of the writers 
assumes responsibility for the accuracy of the 
information. 

Address inquiries to the manufacturer, men- 
tioning Science and the department number. 
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Jet mill will grind as little as 2 to 3 g 
of material to a low-micron particle 
size. In operation, the particles of the 
material to be ground are thrown 
against each other at high speeds and 
are broken into finer particles by the 
impact. An air classifier is incorporated 
as an integral part of the unit. Both the 
grinding areas and the classifying areas 
may be lined with a variety of materials 
such as teflon, rubber, dense ceramic, 
or alloy steels, to control contamina- 
tion. Fineness of grinding can be con- 
trolled so that coarser grinds are pos- 
sible where speed is important. The 
grinding jet is supplied with compressed 
air, superheated steam, or inert gas. 
The device will operate on compressed 
air at 100 lb/in.2 pressure.-J.s. (En- 
gineered Materials, Dept. S540, P.O. 
Box 363, Church Street Station, New 
York 8) 

Pulse transducer is designed to pick 
up arterial pulse waves and sounds and 
convert them to electrical output. The 
transducer is 1.25 inches in diameter 
and 0.7 inch thick, delivers a 20- to 
40-mv signal into a 1-megohm load, 
and, has a frequency response of 2.5 cy 
to 5 kcy/sec. The device weighs 1/2 oz 
and is intended to be taped to the pick- 
up site.-R.L.B. (Biocom, Inc., Dept. 
S545, 5883 Blackwelder St., Culver 
City, Calif. ) 

Physiological data recording system 
combines monitoring, waveform record- 
ing, and comprehensive communica- 
tions. The system, which has as its core 
unit the Foxglove physiologic monitor, 
makes possible continuing interchange 
of information between instructor, pa- 
tient, and students, and provides stu- 
dents with permanent records of the 
procedures they have witnessed. One 
bay of the new system contains the 
Foxglove monitor which records and 
provides a numerical readout of- the 
patient's heart action, respiration, tem- 
perature, blood pressure, and other 
functions. In the center bay is a 17-inch, 
eight-channel oscilloscope and an 18- 

channel photo-oscillographic recorder, 
which provides recordings on a 7-inch- 
wide semipermanent chart. Optical gal- 
vanometers, which use an ultraviolet 
light source, produce rectilinear traces 
directly on the ultraviolet sensitized chart 
paper. The chart is instantaneously and 
automatically developed by exposure to 
ultraviolet, fluorescent, or sun light, and 
can be made permanent by wet process- 
ing. Plug-in couplers process the physio- 
logical data taken from the patient and 
provide the excitation for the optical 
galvanometers. Couplers have been de- 
veloped which process a range of data 
including electrocardiograms, electro- 
encephalograms, blood pressure, tem- 
perature, pulse waveform, and skin 
resistance. The third bay in the system 
contains a master control panel for a 
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voice communications system which 
interconnects surgeon or fuany other in- 
structor-demonstrator with students in 
a gallery, with a patient who may be 
undergoing a procedure without general 
anesthesia, and with the console opera- 
tor. This bay has been planned so that 
it can accommodate equipment for 
closed-circuit television teaching. In ad- 
dition to its essential functions ofvkeep- 
ing the surgical team and the student 
observers continually conversant with 
the condition of a patient in the sur- 
gery, recovery room, or intensive care 
room, the new transistorized system has 

strengthened its teaching and research 
potential by the records it provides. 
These records, both of charts andgof 
voice, can be utilized by medical stu- 
dents for review, by faculty and students 



Letters 
On the Chemistry of Inert Gases 

The report in Science [138, 136 
(1962)] describing the synthesis of xe- 
non tetrafluoride appeared just as I was 
explaining to my large introductory 
course in biology (we call it that, though 
living organisms don't appear until 
about Christmas) that inert gases have 
no chemistry. Of course I have had to 
comment on it, particularly since both 
the report and the accompanying edi- 
torial emphasized only the shattering of 
former idols, with no suggestion of an 
explanation. All honor to the men who 
upset the idols, but now that one has to 
think again, is there not a reasonably 
straightforward explanation of such 
compounds, so that-as with all the 
best discoveries-their existence should 
have been anticipated? 

The view that an outer shell of eight 
electrons-as in all the inert gases be- 
yond helium-represents ultimate sta- 
bility carries also the implication that 
the maximum number of covalent bonds 
should be four, filling one s and three p 
orbitals. To explain the existence of 
such familiar compounds, however, as 
PClh and SF. one invokes the principle 
of the "expanded octet," expanded in 
these instances by employing d in addi- 
tion to s and p orbitals. The third pe- 
riod of the periodic system, in which 
sulfur and phosphorus occur, is closed 
when the octet is completed (when the 
s and p orbitals are filled), as in argon 
(2-8-8). Yet the third electron shell 
will eventually hold 18 electrons, as it 
does in krypton (2-8-18-8), owing to 
the filling of the five additional d orbi- 
tals; and elements in the third period 
can expand beyond the octet byborrow- 
ing againstthis potentiality. No such com- 
pounds as PCI. and SF, appear in the 
second period, since no d orbitals are 
available. If other elements in the third 
period can expand beyond an octet on 
the basis of 3d orbitals, why not the 
inert gas argon that closes the period? 

The electronic formula of xenon 
(atomic number 54) is 2-8-18-18-8. 
The outermost shell of xenon will even- 
tually go from 8 to 18 electrons, as in 
radon (atomic number 86: 2-8-18-32- 
18-8), by filling its five 3d orbitals with 
five additional pairs of electrons. This 
might be expected, therefore, to offer a 
bonding possibility. Actually, however, 
the energies of the 6s and 6p orbitals 
are close in this case to those of the Sd 
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orbitals, so that any expansion beyond 
the inert gas structure might be expect- 
ed to involve hybridization of all three 
types. 

Similarly, compounds of radon might 
be expected to involve the hybridization 
of 6d and 7s orbitals, and compounds 
of krypton, hybridization of 4d and 5s 
(also 5p?) orbitals. Indeed, compounds 
of argon, if such can be prepared, might 
involve a similar hybridization of 4s 
and 3d (also 4p?) orbitals rather than 
3d orbitals alone. 

If these are the lines of a correct 
explanation, it should be exceedingly 
difficult ever to prepare compounds of 
helium, in which the single Is orbital is 
filled and no others are available; or of 
neon, in which the 2s and 2p orbitals 
are filled and no others are available. 
(In these cases hybridization with orbi- 
tals on the next shells is very unlikely 
because of large energy gaps.) 

Obviously I am not the one to say 
these things; and really I am not saying, 
but asking them. 

GEORGE WALD 

Biological Laboratories, 
Harvard University, 
Cambridge, Massachusetts 

On the Recent Discoveries 

Concerning Jupiter and Venus 

In the light of recent discoveries of 
radio waves from Jupiter and of the 
high surface temperature of Venus, we 
think it proper and just to make the 
following statement. 

On 14 October 1953, Immanuel 
Velikovsky, addressing the Forum of 
the Graduate College of Princeton Uni- 
versity in a lecture entitled "Worlds in 
Collision in the Light of Recent Finds 
in Archaeology, Geology and Astron- 
omy: Refuted or Verified?," concluded 
the lecture as follows: "The planet Ju- 
piter is cold, yet its gases are in motion. 
It appears probable to me that it sends 
out radio noises as do the sun and the 
stars. I suggest that this be investi- 
gated." 

Soon after that date, the text of the 
lecture was deposited with each of us 
[it is printed as supplement to Veli- 
kovsky's Earth in Upheaval (Double- 
day, 1955)]. Eight months later, in June 
1954, Velikovsky, in a letter, requested 
Albert Einstein to use his influence to 
have Jupiter surveyed for radio emis- 
sion. The letter, with Einstein's mar- 
ginal notes commenting on this pro- 
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By using accessories which Perkin-Elmer hs s deg 
veloped specifically for its Model 202 UV-VIS 

Spectrophotometer, you cn quickly equip this 

inexpensive instrument for assignments of an ad. 
vanced nature. Among the auxiliary devices avail. 
able are the following: 

ftopwttivo Scan Accessory (illustrated) enables 
the operator to re-scan any selected segment of 

an absorption spectrum automatically at regular 
time intervals-30 seconds, 5 minutes, 60 min. 

utes or 10 hours full scale. 

Single-Beam Readout Accessory permits Model 

202 to operate in the single beam mode for in. 

vestigating sources, for flame photometry or for 

absolute calibration with external sources. The 
versatility and adjustability of the unit enable it 

to meet a broad range of experimental conditions. 

Time Drive Accessory, designed to record absorb- 
ance vs time in the Model 202, can be used to 

follow the kinetics of a chemical reaction at any 
predetermined wavelength in the normal range of 

the instrument. Standard motors (easily inter- 

changeable in the laboratory) offer choice of these 
scan times: 2, 8 or 32 minutes; 1 or 4 hours. Other 

speeds are available on special order. 

For full details on Model 202 and its accessories, 
write to Instrument Division, Perkin-Elmer Corpora- 
tion, 910 Main Avenue, Norwalk, Connecticut. 
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GET BIG-INSTRUMENT 
PERFORMANCE 
FROM A COMPACT, 
LOW-COST UV-VIS 
SPECTROPHOTOMETER- 
THE P-E MODEL 202 
There are three ways to assess the Model 
202 UV-VIS Spectrophotometer: (1) as a 

low-cost, basic laboratory helper, for 
speedy and accurate handling of routine 
analyses; (2) as a specialist at making dif- 
ficult differential analyses-a technique of 
growing significance in the ultraviolet and 

(3) as an all-around tool, enhanced in 
versatility by a wide range of hard-work- 
ing accessories. 
Self-contained, easy-to-operate, Model 202 
provides high photometric accuracy and 
superior resolution throughout its entire 

broad range-190 to 390 mpu in the ultra- 
violet and 350 to 750 mpu in the visible. 
A complete range of accessories is avail- 
able. Time drive, repetitive scanning, ac- 
cessory readout, and other approaches to 
the solution of difficult problems, are well 
within any laboratory budget. 
For brochure presenting full details and 
sample spectra, write to Instrument Divi- 
sion, Perkin-Elmer Corporation, 91 0 Main 
Avenue, Norwalk, Connecticut. 
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SPORES-FERNS 
MICROSCOPIC ILLUSIONS 

ANALYZED 

Book and Exhibit 
New 3-D. approaches 

MODELS 
SILHOUETTE SHADOWS 
PHOTOMICROGRAPHS 

Color Plates-Line Drawings 
Spores-Tetrad to Maturity 

Ridge, fine detail effects 
Fertile Areas-Cell Structure 
Structural Problems Solved 

Booth No. 42 AAAS Convention 

MISTAIRE LABORATORIES 

152 Glen Ave., 
Millburn, N.J. 

Although budget priced, the UNITRON 
Model M US Is definitely not just another 
student microscope. it includes these 
significant features often lacking In 
much more costly student models: 
. NOT JUST a disc diaphragm _ 

but an iris diaphragm for perfect 
control of aperture and contrast 

* NOT JusT a single tocusinj con. 
trot ... but both coarse an fine. 

. NOT JUST a mirror. . but a 
0.65N.A. condenser for optimum 
illumination and resolution. 

. NOT JUST two objectives but 
three: chromatic SX. lOX, 40X. 

* NOT JUST an ordinary eyepiee 
but a coated IOX Wide Fielde 

for large. nat fields. 
* PLUS THESE SPECIAL FEATURES 

. larger stage projects beyond 
objective preventing damage to 
objectives and nosepiece. Auto- 
matic stop for fast focusing and to 
prevent breakage of specimen 
slides and optics Durable. sturdy 
-withstands the use and abuse 
of classroom and laboratory. 

ASK FOR A FREE 10 DAY TRIAL 

Even higher discounts on 
quantities more than 10. 

Please rush UJNITRON's Microscope Catalog. 4W I 

| Company. . . _ | 

Address Stt_______ 
L - - - - m m _ - _ 

posal, is before us. Ten more months 
passed, and on 5 April 1955 B. F. 
Burke and K. L. Franklin of the Car- 
negie Institution announced the chance 
detection of strong radio signals ema- 
nating from Jupiter. They recorded the 
signals for several weeks before they 
correctly identified the source. 

This discovery came as something of 
a surprise because radio astronomers 
had never expected a body as cold as 
Jupiter to emit radio waves (1). 

In 1960 V. Radhakrishnah of India 
and J. A. Roberts of Australia, working 
at California Institute of Technology, 
established the existence of a radiation 
belt encompassing Jupiter, "giving 10" 
times as much radio energy as the Van 
Allen belts around the earth." 

On 5 December 1956, through the 
kind services of H. H. Hess, chairman 
of the department of geology of Prince- 
ton University, Velikovsky submitted a 
memorandum to the U.S. National 
Committee for the (planned) IGY in 
which he suggested the existence of a 
terrestrial magnetosphere reaching the 
moon. Receipt of the memorandum 
was acknowledged by E. 0. Hulburt 
for the Committee. The magnetosphere 
was discovered in 1958 by Van Allen. 

In the last chapter of his Worlds in 
Collision (1950), Velikovsky stated that 
the surface of Venus must be very hot, 
even though in 1950 the temperature 
of the cloud surface of Venus was 
known to be -250C on the day and 
night sides alike. 

In 1954 N. A. Kozyrev (2) observed 
an emission spectrum from the night 
side of Venus but ascribed it to dis- 
charges in the upper layers of its atmo- 
sphere. He calculated that the tempera- 
ture of the surface of Venus must be 
+ 300C; somewhat higher values were 
found earlier by Adel and Herzberg. As 
late as 1959, V. A. Firsoff arrived at a 
figure of + 17.50C for the mean surface 
temperature of Venus, only a little 
above the mean annual temperature of 
the earth (+ 14.20C) (3). 

However, by 1961 it became known 
that the surface temperature of Venus 
is "almost 600 degrees [K]" (4). F. D. 
Drake described this discovery as "a 
surprise . . . in a field in which the 
fewest surprises were expected." "We 
would have expected a temperature 
only slightly greater than that of the 
earth. ... Sources of internal heating 
[radioactivityJ will not produce an en- 
banced surface temperature." Cornell 
H. Mayer writes (5), "All the observa- 

tons are consistent with a temperature 
of almost 600 degrees," and admits that 
"the temperature is much higher than 
anyone would have predicted." 

Although we disagree with Veli- 
kovsky's theories, we feel impelled to 
make this statement to establish Veli- 
kovsky's priority of prediction of these 
two points and to urge, in view of these 
prognostications, that his other conclu- 
sions be objectively re-examined. 

V. BAROMANN 

Department of Physics, 
Princeton University, 
Princeton, New Jersey 

LLoYD Moiz 
Department of Astronomy, 
Columbia University, New York 
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Lunar Influence on 

Precipitation Pafferns 

I read with much interest the report 
by Bradley, Woodbury, and Brier 
[Science 137, 748 (1962)] and the re- 
port from Australia by Adderley and 
Bowen [ibid. 137, 749 (1962)] dealing 
with possible lunar influence on precipi- 
tation patterns. I would like to offer 
the following as testimony relative to 
the findings reported. 

About 10 years ago I was working 
on weekly rainfall totals and their ef- 
fect on corn yields for 15 counties in 
central Indiana. From folklore I had 
learned that precipitation was more 
likely to occur during the week follow- 
ing a new moon and the week follow- 
ing a full moon than at other times, 
so I proceeded to test this idea. To 
my amazement I found some agree- 
ment. After applying several statistical 
treatments to the data I produced a 
short manuscript as well as an outline 
suggesting some further investigations 
along this line. I need not relate here 
the review comments or the outcome 
of the proposed investigations. In short, 
the whole matter was dropped. 

Best wishes to all the authors in 
their further investigations. 

JAMES E. NEWMAN 
Department of Agronomy, Purdue 
University, Lafayette, Indiana 
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With Your Existing Monochromator 
* a a A Superior Spectrophotometric 

System at Moderate Cost 
.... .. . 

(1) Monochromator in circuit with (2) Gulford Model 205 transistorized Light 
Source Stabilizer for both hydrogen and tungsten lamps and (3) Model 220 
direct-reading near Absorbance Indicator.. .a stable, wide-range system 
for spectrophotometry. 

In combination with the high quality optical system of 
your present monochromator, advancements in Gilford 
Instruments provide an unsurpassed spectrophotometric 
system. at lower cost. Detailed specifications on request. 

Direct Digital Reading in Absorbance from 
. .o to 3 Units. Simplified operation elimi 

~~~~nates sensitivity and shutter adjustments. . . 
.No dark current balance. Unaffected by 

* r n humidity. No Dessicant. Light 'output fluc- 
(1) Monoco a lr in circ tuition less than ?0.001 OD.r Operates Source Stabilizer for b on standard line voltage. No batteries. 
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LABELED 

R THYMIDINE 
0 

> t ~ t 
CH3D 

CHCHCHOHCHCH2OH 

Thymidine-methyl-H3, 6.6 curies/mM 
$15/250 Actc $40/1 mc 

Thymidine-2-C 1 4, 25 mc/mM 
$85/50 Ac $145/ 1o00 tuc 

LABELED 
CHEMICALS 

beside the STILL waters... 
there's always the LOUTGHBOROJUGH 

ALL GLASS WATER STILL f 
Two highly productive 4 LITERS PER HOUR ? 
models available: rand 8 LITERS PER HOUR 

COMPACT INGENIOUS* EFFICIENT 
C0MPACT: Only 3 components: 
condenser, boiling reservoir, immer- 
sion heater (automatic overload 
protected). 
INGENIOUS: Reservoir fills from tap 
and automatically maintains con- 
stant water level. Cooling water in 
condenser recycles to boiling reser- i 
voir preheated. Steam trap 

1 

allows only vapor to enter condenser 
no solids. 

EFFICIENT: Distillate produced is py- 

rogen free and analyses have shown 
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GLASS ABSORPTIONU 
C ELLS made otlma 

'by KLETT 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co., Inc. 
179 East 87 Street, New York, New York 

WATER AND AGRICULTIURE 
A symposium presented at the AAAS 

Washington Meeting, 
December 1958. Published June 1960. 

Roy D. Hockensmith, Editor 
6 x 9, 206 pp., 21 illus., cloth 

$5.00 AAAS members' cash orders, $4.50 

CONTENTS 

Water for the future: E. A. Ackerman, C. A. 
Davis, C. B. Brown, and R. L. Nace 

Water sources: W. C. Ackermann, H. T. Orville, 
C. H. M. Van Bavel, and G. L. Barger 

Water planning and use: C. H. Wadleigh, H. C. 
Storey, W. D. Criddle, and W. 1. Palmer 

Water control: T. W. Edminster, F. L. Timmons, 
D. L. Klingman, G. E. Harbeck, Jr., and C. B. 
Tanner 

British agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, West Central Street 
London, W.C.1 

American Association for the 
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1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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Meetings 
Forthcoming Events 

January 

18-19. Blood, annual symp., Detroit, 
Mich. (G. F. Anderson, Dept. of Physiol- 
ogy and Pharmacology, Wayne State 
Univ., 1401 Rivard St., Detroit 7) 

21-23. Chemistry and Biochemistry of 
Seed Proteins, intern. conf., New Orleans, 
La. (C. H. Fisher, Southern Utilization 
Research and Development Div., Agri- 
cultural Research Service, U.S. Dept. of 
Agriculture, P.O. Box 19687, New Or- 
leans 19) 

21-23. Institute of the Aerospace Sci- 
ences, annual, New York, N.Y. (IAS, 2 
E. 64 St., New York 21) 

21-24. American Meteorological Soc., 
annual, New York, N.Y. (R. L. Pfeffer, 
Lamont Geological Observatory, Columbia 
Univ., Palisades, N.Y.) 

21-24. Advances in Gas Chromatog- 
raphy, intern. symp., Houston, Tex. (A. 
Zlatkis, Chemistry Dept., Univ. of Hous- 
ton, Houston) 

22. Infectious Diseases of the Heart 
and Circulation, conf., New York, N.Y. 
(C. A. R. Connor, New York Heart As- 
soc., 10 Columbus Circle, New York 19) 

22-24. Reliability and Quality Control, 
natl. symp., San Francisco, Calif. (L. W. 
Ball, Boeing Co., P.O. Box 3707, Seattle 
24, Wash.) 

23-25. Elevated Temperature Mechan- 
ics, intern. conf., 3rd Navy Structural 
Mechanics Symp., New York, N.Y. (by 
invitation). (A. M. Freudenthal, 624 Mudd 
Bldg., Columbia Univ., New York 27) 

23-26. American Assoc. of Physics 
Teachers, New York, N.Y. (R. P. Winch, 
Williams College, Williamstown, Mass.) 

23-26. American Group Psychotherapy 
Assoc., annual, Washington, D.C. (AGPA, 
1790 Broadway, New York 19) 

24-27. American Mathematical Soc., 
annual, Berkeley, Calif. (AMS, 190 Hope 
St., Providence 6, R.I.) 

25-6. International College of Surgeons, 
West Indies congr., aboard S.S. Santa 
Rosa. (Secretariat, 1516 Lake Shore Dr., 
Chicago 10, Ill.) 

26. Association for Symbolic Logic, 
Berkeley, Calif. (T. Hailperin, Dept. of 
Mathematics, Lehigh Univ., Bethlehem, 
Pa.) 

26-28. Mathematical Assoc. of Amer- 
ica, annual, Berkeley, Calif. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 

27-1. American Inst. of Electrical En- 
gineers, winter general meeting, New 
York, N.Y. (R. S. Gardner, AIEE, 33 W. 
39 St., New York 18) 

28-2. American Library Assoc., Chi- 
cago, Ill. (D. H. Clift, ALA, 50 E. Huron 
St., Chicago 11) 

28-2. Body Composition, conf., New 
York, N.Y. (J. Brozek, Dept. of Psychol- 
ogy, Lehigh Univ., Bethlehem, Pa.) 

30-1. Military Electronics, natl. winter 
convention, Los Angeles, Calif. (F. P. 
Adler, Space Systems Div., Hughes Air- 
craft Co., Culver City, Calif.) 

31-1. American Soc. for Egneering 
Education, college-industry conf., Atlanta,- 
Ga. (W. L. Collins, Univ. of Illinois, Ur- 
bana) 
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Get vivid pictures 
j ust 10 seconds. 

With this Polaroid - Land 
Camera attachment on your 

DynaZoont" Mi- 
croscope you can 
photograph the 
specimen at any 

needed magnification 
-and see finished prints 

in just 10 seconds! You save 
all the usual processing time. 
You're sure you've got the 
shots you need. And the high 
quality of Polaroid Land film 
gives you the contrast and 
definition you need for criti- 
cal study. If you wish, trans- 
parencies for projection are 
also available in 10 seconds. 

IC~~~~~ ..at the "ust right" 
/_ needed magnification 

Bausch & Lomb takes the 
"blind spots" out of micro- 
scopy! New DynaZoom Lab- 
oratory Microscopes bring 
you the exclusive Micro- 
Zoom- ' optical system that 

BAUSCH & LOMB makes "step magnification" obsolete. Just 

DYNAZOOM turn the zoom dial for continuously variable 
LABORATORY magnification-for direct viewing and pho- 
LABORATORY tography-for critical detail at any power 
MICROSCOPES from 17.5x to 1940x. 

with 2G14 x 31/4 "Polaroid" by Polaroid Corp. 

POLAROID TM Rag Bausch & tomb Inc. 

LAND CAMERA 0ASH&LM 
ATTACHMENT BUC&OB 

5 I'd like an obligation-free demonstration of, 

_t oraDynayoomcMicroscopesian 

BAUSCH& LOM PLaroi Lands Camera atcmegnifct.o"oslt.Js 

INCORPORATE Elrah Pleas sendca Catalog D-85 an oe 

wi36Bash Ske Name Title ... 
Rochester~ ~ ~ ~~Poarid 2, Nby Professionalp 

PO AROIDdress.au( h&I~ Ic 
LAD CityZon.Stte . 
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a\ NEW! 

PHOTOMIC ROGRAPHY 
The new Honeywell Model 52A Stro-. 
bonar Electronic Flash Unit is a ver- 
satile and economical light source for 
all types of photomicrography, black 
and white or color'., 

Concentric with the electronic flash 
tube is an incandescent light with 
which the unit is positioned for cor-~ 
rect light reflection. Users report in- 
tensity of flash is excellent even at 
maximum magnification. Absence of 
heat protects specimens from physical 
change and warping. 

A universal bracket fits the unit for 
many assignments in both laboratory 
and field. The 52A can be flashed by 
any camera synchronized for elec- 
tronic flash. Specify:.;Model 52A Stro- 
bonar Electronic Flash; -11OV-AC, 90 
Watts; 16 ft. cord; 3 lbs.; 8x 4Y2"x 5'. 

For illustrated folder on the 52A Strobonar 
Electronic Flash, please write: David 
Moore, Mail Station 209,1 Honeywell, 
He,;I 6-land , Division, Deanve-r 10, Colonrado. 

Hoeyel 
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31-1. Society of Rheology, annual west- 
ern regional meeting, Emeryville, Calif. 
(T. L. Smith, Stanford Research Inst., 
Menlo Park, Calif.) 

31-2. Western Soc. for Clinical Re- 
search, annual, Carmel-by-the-Sea, Calif. 
(H. R. Warner, Latter-day Saints Hospital, 
Dept. of Physiology, Salt Lake City 3, 
Utah) 

February 

4-8. Rice Genetics and Cytogenetics, 
symp., Los Bafios, Laguna, Philippines. 
(Inter. Rice Research Inst., Manila Hotel, 
Manila, Philippines) 

4-9. Recent Trends in Iron and Steel 
Technology, symp., Jamshedpur, India. 
(Secretary, Indian Inst. of Metals, 31 
Chowringhee Rd., Calcutta, India) 

4-20. Application of Science and Tech- 
nology for the Benefit of Less Developed 
Areas, U.N. conference, Geneva, Switzer- 
land. (Science Conference Staff, Agency 
for International Development, 826 State 
Dept. Annex 1, Washington 25) 

5-14. International Radio Consulta- 
tive Committee, Plan Subcommittee for 
Asia, New Delhi, India. (V. Barthoni, 128 
rue de Lausanne, Geneva, Switzerland) 

6-9. American College of Radiology, 
Chicago, Ill. (F. H. Squire, Presbyterian- 
St. Luke's Hospital, 1753 W. Congress 
St., Chicago 12) 

8-18. United Nations Committee on 
Industry and Natural Resources in Asia 
and the Far East, Bangkok, Thailand. 
(S. Santitham, Rajadamnern Ave., Bang- 
kok) 

10-15. Management Function in Re- 
search and Development, conf., Pasadena, 
Calif. (Management Development Section, 
Industrial Relations Center, California 
Inst. of Technology, Pasadena) 

10-16. Planned Parenthood, intern. 
conf., Singapore. --(V. Houghton, Intern. 
Planned Parenthood Federation, 69 Ec- 
cleston Sq., London, S.W.1, England) 

11-14. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, New York, N.Y. (R. C. Cross, 345 
E. 47th St., New York 17) 

11-14. Industrial Lubrication, intern. 
conf. and exhibit, London, England. (E. 
V. Paterson, Scientific Lubrication, 217a 
Kensington High St., London W.8) 
; 11-15. Quantum Electronics, intern. 

symp., Paris, France. (Secretariat, Troi- 
sieme Congres International d'Electro- 
nique Quantique, 7 rue de Madrid, Paris 
8e) 

12-14. Lysozomes, symp. (by invita- 
tion), London, England. (Ciba Founda- 
tion, 41 Portland PI., London W.1) 

13-15. Electrochemistry, 1st Australian 
conf., part I, Sydney, Australia. (F. Gut- 
mann, Physical Chemistry Dept., Univ. 
of New South Wales, Kensington, N.S.W., 
Australia) 

13-16. National Soc. of College 
Teachers of Education, Chicago, Ill. (E. 
J. Clark, Indiana State College, Terre 
Haute) 

14-15. American Soc. for Quality Con- 
trol, Textile and Needles Trades Div., an- 
nual conf., Clemson, S.C. (H. F. Littleton, 
c/o Charles H. Bacon CO., Lenoir City, 
Tenn.) 

(See 23 November issue for comprehensive list) 

monkeys thriving 
...FEED PURINA! 
Monkeys require 25 mgs. of vitamin C daily for 
their health. Purina, the world's largest maker of 
laboratory animal diets, produces Purina Monkey 
Chow. It contains stabilized vitamin C and other 
nutrients monkeys need for good reproduction, lac- 
tation, growth and health. 

You can depend on the complete line of Purina 
Laboratory Chows to help give you optimum results. 
Order the Chows you need from your local Purina 
feed dealer. Locate his Checkerboard Store by look- 
ing under "feed" in the Yellow Pages of your 
telephone book or by writing to the address below. 

For more information on the feeding and care of 
laboratory animals, write for the free, 40-page 
Purina Laboratory Manual. Address your request 
to Ralston Purina Company, Checkerboard Square, 
St. Louis 2, Missouri. 

What to feed laboratory animals 
Animal Purina Chow 
Mice Mouse Breeder Chow 
Rats Lab Chow or Labena 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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