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Focus on Ultra icrotomy 

This is the second of a series presenting the LKB Ultrotome 
Ill by explaining its ability to solve problems in Ultra- 
microtomy. 

LKB ULTROTOME III SOLVES 
PROBLEM OF ORIENTATION. 

The grain of the structural detail of many specimens, such 
as fibers, films, membranes, muscle, skin and others, lies 
in more than one direction. Therefore this structural detail 
within the specimen must be located and the cutting cor- 
rectly aligned to enable the best sections to be produced. 

It is a great advantage to be able to produce sections 
either by cutting the specimen longitudinally or by making 
transverse cuts. The universal orientation head of the 
Ultrotome III used together with the vise-type specimen 

holder allows one and the same specimen to be adjusted 
in three directions perpendicular to each other without any 
need to loosen the specimen in the holder. Due to the 
goniometer-type construction of the orientation head with 
its unique 45? arc displacement, the axis of the specimen 
block can be positioned, and rigidly fixed at angles up to 
45? with respect to the axis of the specimen arm. This 
provides the fastest and most precise structure orientation 
possible without the need for any reembedding or other 
additional procedures. 

Having all-round mobility, and a vernier scale on the arc 
which allows adjustments of 0.1?, the orientation head 
needs only one precision adjustment to enable cutting se- 
quences in two or three directions to be carried out. 

This orientation head is exclusive to the LKB Ultramicro- 
tome LKB 8800. 

LKB INSTRUMENTS INC.* 12221 PARKLAWN DRIVE e ROCKVILLE Md. 20852 

HQ LKB-PRODUKTER AB STOCKHOLM, SWEDEN 
INTERNATIONAL SUBSIDIARIES: LONDON, THE HAGUE, COPENHAGEN, VIENNA, STOCKHOLM 



Look Into These Leading 
* BIOLOGY * 

Arey: Developmental Anatomy 

Arey: Human Histology 

Balinsky: Introduction to Embryology 
Barnes: Invertebrate Zoology 

Bloom & Fawcett: Histology 
Braun: Bacterial Genetics 

Burrows: Textbook of Microbiology 
Carlson: The Gene-A Critical History 
Cantarow & Schepartz: Biochemistry 

Carpenter: Microbiology 

Cheng: Biology of Animal Parasites 

Cockrum & McCauley: Zoology 

Cockrum, McCauley & Younggren: Biology 

DeRobertis, Nowinski & Saez: Cell Biology 
Fawcett: The Cell 

Florey: An Introduction to General and Comparative 
Animal Physiology 

Gardner: Fundamentals of Neurology 
Gardner & Osburn: Structure of the Human Body 
Giese: Cell Physiology 

Guyton: Function of the Human Body 
Jacob & Francone: Structure and Function in Man 

Leeson & Leeson: Histology 
Orr: Vertebrate Biology 
Romer: The Vertebrate Body 
Turner: General Endocrinology 
Villee: Biology 
Villee, Walker & Smith: General Zoology 

Examination copies gladly 
sent to college teachers 

on approval. 

Texts for our C lasses 
0 CHEMISTRY * 

Banks: Naming Organic Compounds 
Christensen & Palmer: Enzyme Kinetics 

Fischer & Peters: Quantitative Chemical Analysis 
Harrow & Mazur: Biochemistry 
Lee & Van Orden: General Chemistry 

Masterton & Slowinski: Chemical Principles 
Mazur & Harrow: Biochemistry-A Short Course 

Noller: Textbook of Organic Chemistry 

* PHYSICS-* 

Elton: Introductory Nuclear Physics 

Fraga & Malli: Many Electron Systems 

Fujita: Non-Equilibrium Quantum Statistical Me- 
chanics 

Greenberg: Discovery in Physics 

Kyrala: Theoretical Physics 
Pauncz: Alternant Molecular Orbital Method 

Shadowitz: Special Relativity 
Stevenson & Moore: Theory of Physics 

* ATHEMATICS * 

Esser: Differential Equations 

Evgrafov: Analytic Functions 

Golightly: Precalculus Mathematics-Algebra and 
Analysis 

Hafstrom: Analysis and Abstract Algebra 
Heider & Simpson: Theoretical Analysis 
Lefort: Algebra and Analysis 
Owen: Game Theory 

Pallu de la Barriere: Optimal Control Theory 
Petrovskii: Partial Differential Equations 
Postnikov: Variational Theory of Geodesics 

Sveshnikov: Probability Theory, Mathematical 
Statistics, and Theory of Random 
Functions 

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105 
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zootots SDownward view through the 96-foot 
length of the phased line source feed 
of the Arecibo radio telescope in 
Puerto Rico. Observations are taking 
place with this telescope of pulsating 
radio sources (called "pulsars"). Such 
pulsars radiate brief pulses of radio 
emission periodically with a rate of 
repetition more nearly constant by 
farther than that of other known astro- 
nomical objects. See page 503. [Air 
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When information buried in noise 

is periodic, transient, or random, there is 

a PAR' instrument to recover it 
PAR manufactures a complete line of signal processing equipment to measure signals of various 
types buried in noise. The choice of the most appropriate instrument depends upon the char- 
acteristics of the signals. The equipment falls into three general classes: 

Lock-In Amplifiers have application where the signal.of interest is or 
-=-=-----==_-- - LOCK-IN can be made to appear at a single frequency and where a reference 

AMPLIFIERS voltage related in frequency and phase to the signal can be obtained. 
These instruments employ phase-sensitive detection and narrow-band 
filtering techniques to provide a DC output signal proportional to the 
amplitude of the fundamental component of the signal being measured. 
The Lock-In Amplifier can be described as a tuned voltmeter, the re- 
sponse of which is "locked" to. that particular frequency and phase at 
which the signal information has been made to appear. They operate. 
typically in the frequency range of 1.5 Hz to 150 kHz with full scale 
sensitivities down to 10-9 volts. 

Waveform Averagers are useful when, after processing, the actual wave- 
form of the signal of interest must be maintained and the signals are 
repetitive waveforms or transients whose onset can be related to a trigger i l i 
pulse. The application of a synchronized, repetitive waveform will result WAVEFORM mWn.m 
in an output that corresponds to the average value at each of the AVERAGERS |H 

l 11i 
segments of the waveform being studied, whereas any non-repetitive l II- 
(or un-synchronized) signals such as noise will be suppressed since their 
average after many occurrences will approach -zero. PAR makes two 
instruments that perform this function; the Boxcar Integrator and the. 
Waveform Eductor.T.M. The Boxcar Integrator is a single point averager 
in which a single slice, as narrow as 1 microsecond, of the input wave- 
form is averaged while the position of the slice is slowly scanned through 
the waveform. The Waveform Eductor simultaneously averages one . 
hundred points of the waveform' which can be distributed over periods 
varying from 100 microseconds to 10 seconds. 

IUfiUUhUUhI CORRELATION Correlation Function Computers are the most general form of signal 
IEE l Ellllll FUNCTION processing equipment that can be constructed (Lock-In Amplifiers and 
BIUIUIEhlIII COMPUTERS Waveform Averagers are actually special cases of correlation equip- llllnlltl c o MPuTE.s ment). Whereas a reference or synchronization signal is required in 

the other equipment discussed, autocorrelation analysis allows periodic 
and random signals to be defined without this restriction. An even more- 
powerful technique is. crosscorrelation which has the ability to describe 
the degree of conformity between two different signals as a function of 
their mutual delay. The PAR Signal Correlator simultaneously computes 
in real. time 100 points of either the auto- or crosscorrelation function 
over total delay spans of 100 microseconds to 10 seconds. 

A variety of instruments and associated peripheral equipment is available from PAR in each 
general class. Instrument prices range from $765 to $9500. Since PAR has wide experience in 
applying these systems to many situations in all fields of science and engineering (e.g.: aero;- and 
hydrodynamics, spectroscopy, medical physics, geophysics, etc.), we welcome the opportunity to 
discuss your specific application. For additional information, or to arrange for a demonstration 
at your facility, contact Princeton Applied Research Corporation, Dept. G, P.O. Box 565, Prince- 
ton, New Jersey 08540. Telephone: (609) 924-6835. 

A PRINCETON APPLIED RESEARCH CORP. 
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product. In Argentina, wheat losses 
from insect infestation during storage 
amount to the equivalent of 40 million 
kilos of bread. In the Congo, 50 percent 
of the harvested sorghum-a staple for 
Central Africans-is destroyed by in- 
sects (4). Irradiation at less than 0.1 
megarad kills or sterilizes these insects 
and reduces storage losses greatly, with 
no discernible effect on the food. Sev- 
eral million people could be fed from 
the resulting food supply. 

As far as the hazards of consuming 
irradiated foods are concerned, studies 
of rats and dogs fed foods for over 2 
years, irradiated at doses proposed for 
foods to be consumed by man, have 
produced no defects in the animals or 
their offspring directly attributable to 
the fact that their food was irradiated. 

Food irradiation is not a fad, but an 
important and valuable new technique, 
and the consumer should look forward 
to its use because it means he will have 
fresh food throughout the year. 

FRANCIS E. McKINNEY 
Oak Ridge National Laboratory, 
P.O. Box X, Oak Ridge, Tennessee 

References 
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Agr. Res. 12, 95 (July 1964). 

4. S. Baron, Freedom From Hunger (magazine of 
the FAO) 8, 6 (Mar.-Apr. 1967). 

In the course of 15 years of research 
in the field and of service on scientific 
advisory committees, I have reviewed 
work on the wholesomeness and safety 
of irradiated foods, including extensive 
long-term feeding studies with different 
species of animals who were fed a vari- 
ety of irradiated foods in several labora- 
tories throughout the world. While 
experiments on certain foods are still in 
progress, including studies on possible 
mutagenicity, results to date confirm the 
wholesomeness of irradiated foods. 
Therefore, I assure Hardin that experi- 
ments to establish the "burden of proof" 
have been carried out and that the evi- 
dence is not inconclusive. It should be 
pointed out that "100 percent safety" 
will not be established in this or any 
other biological testing program and I 
know of no scientist involved in these 
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dence is not inconclusive. It should be 
pointed out that "100 percent safety" 
will not be established in this or any 
other biological testing program and I 
know of no scientist involved in these 
experiments who has said that "food 
irradiation is 100 percent safe." 

Hardin also stated that Auerbach 
("The chemical production of muta- 
tions,9" 1 Dec., p. 1141) commented on 
"evidence that irradiation of food makes 
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.. with unitary construction-like 
the Nalgene? Unitary Wash Bottle. 
Dispensing tube and body are pre- 
cision molded as a single unit-no 
seams, no leaks. And, it's easier to 
use-just squeeze to dispense to 
the very last drop. It's the only way 
to make a wash bottle-and we're 
the only people who make one this 
way. Nalge... innovator in plastic 
labware. 

Specify Nalgene Labware from 
your lab supply dealer. Ask for our 
1968 Catalog or write Dept. 2117, 
Nalgene Labware Division, Roch- 
ester, N. Y. 14602. 
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it mutagenic for mice." What Auerbach 
actually said was "experiments on mice 
might give clearer evidence...." To my 
knowledge no mutagenicity studies on 
irradiated foods have been carried out 
with mice. 

B. S. SCHWEIGERT 

Department of Food Service, 
Michigan State University, 
East Lansing 48823 

Pitfalls of Language Training 

Page's "Omnibus language proposal" 
(Letters, 22 Sept. 1967) suggested that 
several foreign languages be taught si- 
multaneously to graduate students in 
the sciences. He reported that Fritz 
Zwicky said the Swiss employ this meth- 
od because students can more easily re- 
member similarities and differences as 
they pursue several languages. For many 
years the City College of New York 
required its students in arts and sciences 
to take three foreign languages which 
were begun successively in the first, 
second, and third years and met five 
times a week. Such rigorous treatment 
produced satisfactory practical linguists 
even among those with little aptitude. 
If nothing else, it proved the merits of 
extensive and continuous exposure to a 
language. 

Yet I would discourage both Page 
and Zwicky because students lacking 
linguistic training cannot, with less time 
and less intensive study, acquire satis- 
factory skills, even in their scientific 
fields. Syntax and lexicology are too 
complex for superficial study. Zwicky 
claimed that scientific terminology tends 
to be the same in most languages. This 
is true of those terms formed from 
Greek and Latin, but not if all tongues 
are included. "Nitrogen" in German can 
be Stickstoff, in Dutch stikstof, and in 
French it is more likely to be azote 
than nitrogene. It might be possible to 
acquire a workable vocabulary in a 
linguistic branch by simultaneously 
studying the Romance languages, or the 
Slavic languages, or Teutonic languages, 
but this would not produce a speaking 
knowledge or basic understanding of 
syntax. Even with more intensive study 
of closely related languages, so many 
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might give clearer evidence...." To my 
knowledge no mutagenicity studies on 
irradiated foods have been carried out 
with mice. 
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Department of Food Service, 
Michigan State University, 
East Lansing 48823 

Pitfalls of Language Training 
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were begun successively in the first, 
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times a week. Such rigorous treatment 
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If nothing else, it proved the merits of 
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be Stickstoff, in Dutch stikstof, and in 
French it is more likely to be azote 
than nitrogene. It might be possible to 
acquire a workable vocabulary in a 
linguistic branch by simultaneously 
studying the Romance languages, or the 
Slavic languages, or Teutonic languages, 
but this would not produce a speaking 
knowledge or basic understanding of 
syntax. Even with more intensive study 
of closely related languages, so many 
similarities are misleading and confus- 
ing that CCNY prohibited students from 
initiating more than two such languages 
simultaneously, such as Spanish and 

Portuguese or even Spanish and Italian. 
EPHRAIM CROSS 

Department of Romance Languages, 
City College of New York, New York 

similarities are misleading and confus- 
ing that CCNY prohibited students from 
initiating more than two such languages 
simultaneously, such as Spanish and 

Portuguese or even Spanish and Italian. 
EPHRAIM CROSS 

Department of Romance Languages, 
City College of New York, New York 

similarities are misleading and confus- 
ing that CCNY prohibited students from 
initiating more than two such languages 
simultaneously, such as Spanish and 

Portuguese or even Spanish and Italian. 
EPHRAIM CROSS 

Department of Romance Languages, 
City College of New York, New York 

The Packard Model 7101 Liquid Chroma- 

tography Detector System enables you to 

make quantitative analyses of high 
molecular weight compounds without 
the need for time-consuming preparation 
of derivatives. "Pre-flame" Pyrolysis, a 

unique feature of this new, patented sys- 
tem, transforms liquid chromatography 
solutes into a gaseous state in a controlled 

atmosphere furnace before they reach the 

hydrogen flame detector. Because the 

conveyor does not pass through the 

hydrogen flame, noise levels are ex- 

tremely low... sensitivity unusually high. 
Your Packard Sales Engineer can give 

you complete information. Call him, or 
write for Bulletin 1086U to Packard In- 

strument Company, Inc., 2200 Warren- 
ville Road, Downers Grove, Illinois 60515, 
or Packard Instrument International S.A., 
Talstrasse 39, 8001 Zurich, Switzerland. 

The Packard Model 7101 Liquid Chroma- 

tography Detector System enables you to 

make quantitative analyses of high 
molecular weight compounds without 
the need for time-consuming preparation 
of derivatives. "Pre-flame" Pyrolysis, a 

unique feature of this new, patented sys- 
tem, transforms liquid chromatography 
solutes into a gaseous state in a controlled 

atmosphere furnace before they reach the 

hydrogen flame detector. Because the 

conveyor does not pass through the 

hydrogen flame, noise levels are ex- 

tremely low... sensitivity unusually high. 
Your Packard Sales Engineer can give 

you complete information. Call him, or 
write for Bulletin 1086U to Packard In- 

strument Company, Inc., 2200 Warren- 
ville Road, Downers Grove, Illinois 60515, 
or Packard Instrument International S.A., 
Talstrasse 39, 8001 Zurich, Switzerland. 

The Packard Model 7101 Liquid Chroma- 

tography Detector System enables you to 

make quantitative analyses of high 
molecular weight compounds without 
the need for time-consuming preparation 
of derivatives. "Pre-flame" Pyrolysis, a 

unique feature of this new, patented sys- 
tem, transforms liquid chromatography 
solutes into a gaseous state in a controlled 

atmosphere furnace before they reach the 

hydrogen flame detector. Because the 

conveyor does not pass through the 

hydrogen flame, noise levels are ex- 

tremely low... sensitivity unusually high. 
Your Packard Sales Engineer can give 

you complete information. Call him, or 
write for Bulletin 1086U to Packard In- 

strument Company, Inc., 2200 Warren- 
ville Road, Downers Grove, Illinois 60515, 
or Packard Instrument International S.A., 
Talstrasse 39, 8001 Zurich, Switzerland. 

I Packrd I I Packrd I I Packrd I 

P67-6 P67-6 P67-6 

3 MAY 1968 3 MAY 1968 3 MAY 1968 

I I I 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

I I I 

485 485 485 



-or the 
nedical student 

nly the best 
s good enough. 
.eading medical schools have long 
ecognized the Leitz SM as 
n ideal microscope for medical 
tudies, Over a century of 
nicroscope design leadership has 
;ontributed to this popularity. 

The SM welcomes comparison and 
boasts many conveniences 
and refinements. 

* Single-knob coarse/fine 
focusing adjustment that never 
requires lubrication 

* Spring-protected 
high-power objectives 

e Wide-range magnification, 
35 to 1250x 

* Periplanatic, wide-field eyepieces 
* Cool, low-voltage, high-intensity 
substage lamp 
* Contour-fitted carrying case 

...and many other advantages that 
only the Leitz SM can offer. 

? For further information 
on Leitz Medical Micro- 

scopes, write for Catalog No. 51.2D-SM. 
* Monocular, binocular, or E. Leitz, Inc., 468 Park Ave. South, 
trinocular bodies that rotate 3600 New York, N.Y. 1001 6 
* Anti-reflective coating throughout 6767 

* Mechanical stage for both 
standard and 3" x 2" slides, coaxial 
or separate motion 
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SCIEN CE SCIEN CE 

The National Science Foundation 
The latest annual report* of the National Science Foundation is 

excellent. It is a well-written account of the roles and the accomplish- 
ments of the agency that provides a basis for increased confidence in 
the leadership of NSF. This is due in part to the quality of the report 
and to its substantive content. It is also due to the fact that NSF has 
analyzed the current situation and taken defensible policy positions. 

The National Science Foundation Act of 1950 assigned to the Founda- 
tion the responsibility to strengthen basic research and education in the 
sciences throughout the United States. Since then, other responsibilities 
have been added, including study, research, and evaluation in the area of 
weather modification and responsibilities under the National Sea Grant 
College and Program Act. Most of the Foundation's programs are con- 
centrated in the country's universities and colleges. However, much 
effort has been devoted to the improvement of science education in pri- 
mary and secondary schools. 

The latest report emphasizes the close relationship among research, 
training, and the needs of society. "Basic research at academic institu- 
tions provides. . . apprentice-type training essential to graduate education 
while producing significant new knowledge." Furthermore, the report 
says, "production of knowledge as well as of scientific and technical 
manpower plays an important part in the cultural, social, economic and 
intellectual development of various regions of the United States. . . 
Since it is exceedingly difficult to predict future utilization of basic 
knowledge most research is supported for its own intellectual value. How- 
ever, this is done with the full realization, which is backed up by past 
experience, that most if not all, of the research results will sooner or 
later prove to be of direct value to society. Furthermore, if it is clearly 
evident that research activities in specific areas should be intensified be- 
cause of present societal needs, attempts are made to stimulate this 
type of investigation." 

In meeting its responsibilties the Foundation supports many programs; 
all of these are covered in the report. Where evolution of the Founda- 
tion's program has occurred, the changes are emphasized. This serves to 
convey the impression of an organization seeking to meet challenges. 

About half the budget, or $235 million, was used to support research. 
A corresponding fraction of the report is devoted to providing high- 
lights of research activities. Each of the major disciplines is represented 
by one or more examples. A typical description begins with a brief, simple 
statement of the question asked and its significance. The principal results 
are summarized, and their implications are discussed in terms of rele- 
vance both to science and to society. 

The weakest part of the report is that devoted to discussion of science 
policy planning. However, the weakness is ameliorated by a thoughtful 
policy statement adopted by the National Science Board on "Criteria for 
the Support of Research by the National Science Foundation." 

Preparation of an excellent annual report covering the complex activ- 
ities of a large organization is a difficult and time-consuming task. It to be 
hoped that the diligence of the Foundation will be rewarded by co- 
hesive support from the scientific community during the difficult days 
ahead.-PHILIP H. ABELSON 
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* National Science Foundation Publication NSF-68-1 (Government Printing Office, Wash- 
ington, D.C., 1968). 
* National Science Foundation Publication NSF-68-1 (Government Printing Office, Wash- 
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Observation: though animals need cages, and cages 
"need" animals, to-date suppliers of one have not been 
able to satisfy your needs for the other. Curious. 

Especially curious in the face of our growing awareness 
that the animal and its housing are not separate, inde- 
pendent entities, but truly segments of an integrated 
"system". That the animal's immediate environment- 
and its cage is certainly about as immediate as you can 
get-can have a meaningful influence on the animal is 
obviously not news to researchers or breeders. 

Accordingly, then, might it not follow that a company 
that supplies both laboratory animals and animal housing 
(and is expert in each of these areas separately, and as 
one is related to the other) would be a nice thing to have? 
Just as an example, wouldn't it be confidence-engendering 
to know that your cage supplier also raises animals and 
hence knows intimately (and can now do something about) 
the everyday problems of the typical user? There would be 
other benefits, of course: dealing with a single supplier 
can simplify your life in terms of ordering, shipping, bill- 
ing, or whatever. 

Happily, the user-benefits of such a coordinated opera- 

tion are, at last, available to you from the newly formed 
Carworth-Lab Cages, a division of Becton-Dickinson. Our 
areas of competence are outlined below. 

Laboratory animals: since 1935 Carworth has been 
supplying uniform animals for scientific work. We are 
specialists in the development and production of 
genetically-uniform SPF, axenic, gnotobiotic, and pri- 
mary colony animals. 

Animal cages: we are suppliers of virtually every type 
of animal cage, plastic or metal. In addition, we have pio- 
neered in the development of specialized animal care 
systems. Our Isosystem, for example, is a small animal 
isolation housing system which easily and effectively pro- 
vides a separate protected environment within any existing 
environment. Immediately and inexpensively. 

For further information on this "marriage of conven- 
ience" and its specific importance to you, please call 
(914) 634-8931 or write to Carworth-Lab Cages, New City, 
N.Y. 10956. Thank you. 

Division of Becton, Dickinson and Company EB 
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