
(Illustrated: Flush recorder with 8'x8' front. Portable "Labgraph" also available.) 

New Speedservo ? ?. swift, 

sure, simple, small! 

High Speed: M second full scale response. Records 4 cycle 

signals without significant attentuation. ? Versatile: Ac- 

commodates DC circuits with output impedance 100,000 ohms 

or less. ? Sensitive: 0-1MV DC without jitter. Many higher 

ranges. Accuracy %%. ? Efficient: Raymond Loewy styled 

8" x 8" case front conserves valuable panel space. Full 6" 

wide 100' long chart. ? Convenient: Dial 14 chart speeds 

from %" per hour to 6" per second. "Drop in" chart loading. 

Disconnect and pull chassis from case in seconds. Chart supply 

indicator. ? Less Maintenance: Simple linear motion pen 

motor, no strings, no pulleys. Zener reference voltage. Infinite 

resolution glass hard potentiometer prevents hunting. 

In addition to * Speedservo'' and the new "Labgraph** with sloped writing sur? 
face, the radically new EA "Graph" Line of rectilinear recorders includes both 
single and two-channel DC Microammeters, DC Milliammeters, AC or DC 
Ammeters or Voltmeters, plus inkless and ink type event recorders. Your inquiry 
is invited. If desired, Esterline Angus will gladly adapt standard instruments to 
your needs, or develop new ones for you. Write for new "Graph" Line Brochure. 

Esterline Angus Instrument Comp any, Inc, Box 596L, Indianapolis 6, Indiana 

ESTERLINE ANGUS 

Excellence in instrumentation for over 60 years 
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Research in China 

As agricultural research workers in 

mainland China several years before 

1948, we can hardly agree with the 

statement made by Cheng in the first 

paragraph of his article "Insect con? 

trol in mainland China" [Science 140, 
269 (19 April 1963)] that ". . . Be? 

fore 1948, no organized research . . . 

in any field of science existed [in 
mainland China]. Insect control was 

practically unknown to the average 
farmer, who in his lifetime never saw 
a sprayer or a duster . . .". 

Universities (for example, the Uni? 

versity of Nanking since 1888) and 
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ing business, and yet it can be con- 

ducted on a university campus. 
To use a corresponding technique in 

engineering, it would be necessary to 

conduct genuine engineering business 

on university campuses. Real bridges 
would have to be designed, their erec- 

tion would be supervised from univer? 

sity campuses, and real people would 

risk their necks crossing them. Imagine 
the howl that would go up from the 

local automobile dealers if, in order to 

provide practical experience for engi? 

neering students, the department of 

mechanical engineering went into a full- 
scale business of automobile servicing! 
The plain fact is that practical training 
corresponding to that in the teaching 
hospital is impractical in engineering. 

An engineer receives his practical 

training and experience in industry 
after obtaining a university education, 
or sometimes concurrently with it. The 

vast business activity involved in the 

practical training of engineers has to be 

conducted within industry; no other ar? 

rangement is feasible or, probably, even 

desirable. Important, therefore, as the 

practical training of engineers is to 

mankind, it is not achieved by exempt- 

ing university engineering departments 
from the preeminent educational ob? 

jective of a university?4he develop? 
ment of students' minds (/). 

Henry G. Booker 
Cornell University, Ithaca, New York 

Note 

1. This material was presented during a sympo? 
sium at the University of California, Berkeley, 
May 1963, and was based on a paper presented 
before the International Conference on Elec? 
trical Engineering Education, Syracuse Uni? 
versity, September 1961. The author is IBM 
Professor of Engineering and Applied Mathe? 
matics at Cornell University, Ithaca, N.Y. 
He is temporarily at the Stanford Research 
Institute, Menlo Park, California. 



MAXIMUM VERSATILITY 

MINIMUM COST ARE 

OFFERED IN NEW 

COMPACT WARBURG 

APPARATUS 

To meet customer demand, the Precision 
Scientific Company Research and Develop? 
ment Department was given a challenge to 
design a new compact, less expensive Warburg 
Apparatus that would include all of the 
standard features of the Warburg as it has 
been known. In addition, the new design was 
to incorporate several additional features such 
as easily adjustable, continuously variable 
shaking speed, shaking amplitude variable for 
each pair of manometers, and provision for 
adding photo-synthesis lights. To provide such 
a versatile apparatus would be an accomplish- 
ment?to produce it at a low price would be a 
tremendous achievement! Here is the result? 

The 7-Unit Warburg allows the low budget 
laboratory to engage in investigations that 
were out of its reach until now. The large 
laboratory can also profitably employ the all 
new 7-Unit Warburg by furnishing one to 
each investigator or each team of scientists. 

IDEAL FOR MANY DEPARTMENTS 
There's wide application for this apparatus in 
pharmacology, botany, biochemistry, physical 
chemistry, physiology, zoology, bacteriology 
and other life science laboratories. Also in 
agricultural, atomic energy, waste disposal and 
other civil engineering research laboratories. 

VARIED USES 
The 7-Unit Warburg can be used for 
studies in psychopharmacology, carcinogene- 
sis, neurochemistry, photo-synthesis, fermen- 
tation research, waste treatment, tissue 
metabolism, and for investigations of drug 
action, nitrogen fixation, enzyme activity, 
metabolism of organic sulfonates by activated 
sludge, radiation effects and in research in- 
volving precise measurement of the absorp? 
tion or evolution of minute quantities of gases. 

FEATURES YOU'LL APPRECIATE 
Size only 15" x 24" x 29" high. Its variable 
shaking speed has a range of 0-175 oscilla- 
tions per min_the variable shaking ampli? 
tude from 0-40MM. Provides temperature 
range from 5?C above ambient to 60 ?C. 
Bath capacity is 5Vi gal. Uniformity at 37?C 
is ?0.015?C. Price: $525.00. 

Available from leading laboratory supply 
distributors throughout the nation. 

Complete details and Bulletin No. 635-A 
obtainable by writing 

m 

PRECISION 
SCIENTIFIC CO. 

3735 W. Cortland Street 
Chicago 47, Illinois 
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research institutes (for example, the 
National Agricultural Research Bureau 
since 1935) made significant contri- 
butions through organized scientific re? 
search long before 1948. Many aver? 

age farmers not only saw but used 

sprayers and dusters before 1948; in 

fact, one of us (R. C. Liu) worked in 
China for the narb supplying such 
tools to farmers. 

Either the author left mainland 
China too early to know the organiza? 
tion and achievement of scientific re? 
search in China before 1948, or he has 
a different definition of "organized 
scientific research." 

Robert C. Liu 
T. C. Tso 

S. C. Chang 
9101 48th Place, 
College Park, Maryland 

I left China in November 1947, 
after having served as a university 
professor, a senior technical adviser to 
the Chinese National Relief and Re- 
habilitation Administration, and an 
officer of the United Nations Eco? 
nomic Commission for Asia and the 
Far East. My professional duties 

brought me to agricultural centers in 
all provinces south of the Yangtze 
River. Before leaving China, I devoted 
six months to collecting technical in? 
formation from different ministries, 
government agencies, and research in? 
stitutions in Nanking and Shanghai. 
In short, I am not unfamiliar with pre- 
Communist conditions as Liu, Tso, and 

Chang have suggested. 
My statement that prior to 1948 

the average Chinese farmer never saw 
a sprayer or duster in his lifetime is 
based on my talks with farmers in the 

provinces I toured, on my inspection 
of production facilities of the factories 
in which the equipment (mostly small 
hand sprayers and dusters) was manu- 
factured, and on the size of the farm- 

ing population in China. I would like 
to remind Liu et al. that over 75 per? 
cent of China's pre-Communist popula? 
tion, estimated to be 400-500 million, 
were engaged in agriculture. To equip 
only a small fraction of the nation's 

peasantry would have required millions 
of such hand sprayers and dusters; 
this huge quantity was far beyond the 
production capacity of the hastily 
equipped factories, which were medi- 
um-sized production shops by Ameri? 
can standards. 

Since it has been mentioned that 
Liu played a part in supplying such 
tools to farmers, I wonder if he could 
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Proteins 
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Fruit Juices 
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Catalysts 

COMPLETE, READY TO OPERATE 
S295.00 

For full details write: 
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The new Sames series BS neutron generators are 
distinguished by their ability to employ either orboth 
of two different types of neutron generator tubes 
with the same control cabinet and 150 kv electro- 
static generator. All combinations of the BS Series 
are compact and relatively low in cost. Both the de- 
mountable tube with renewable targets and the sealed 
(1,000-hourJ tube employ the D/T reaction to produce 
109 and 108 n/sec respectively with high neutron 
flux of over 106 n/sq cm/sec. ? As well as numerous 
applications in training and education, the BS Series 
has uses in reactor cross-section measurements, activation analysis, tracer work, soil studies, ground water 
measurements, fast reactor control, sub-critical reactor research, and production of radioisotopes. 

SERIES BS GENERATORS 

PROVIDE 

HIGH NEUTRON YIELD 

AT LOW COST 

Write, outlining your application. for complete details. 

OmebuSAINCOnPORATED 
^ 
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g* Significant Editions 
For Your Science Library 

COMPLETE COLLECTION 
ELECTRON-BEAM 

SYMPOSIA PAPERS 

SAVE '500 
ACCEPT 

VOLUME 1 FREE 

WHEN YOU BUY THE OTHER 4 

VOL 1 ? 93 pages. Complete coverage of the 
papers presented at the 1959 Symposium. 
VOL 2 ? 149 pages. I ncludes all papers pre> 
sented at the 1960 Symposium. 
VOL. 3 ? 379 pages. The22 papers present? 
ed to the 1961 Symposium are inciuded. 
VOL. 4 ? 538 pages. The latest facts on E? 
Beam Technology in 27 papers presented at 
the 1962 Symposium. 
VOL. 5 ? 394 pages. Complete cov- 
erage of all 25 papers presented at 
the 1963 Symposium. 
VOL. 1 Yours free with the purchase of Vols. 

: and 5 at $65 
postage. 

*5 

no 

$15 

$20 

*20 

2, 3, 4 and 5 at $65.00 All prices include 
PU 
111 

INo 

C.O.D.'s please. Send check or money-order to: 
SYMPOSIA BOOKS 

alloyd electronics corporation 
45 Cambridge Park way, Cambridge 42, Massachusetts 

t 
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A BREAKTHROUGH IN OUST SAMPUNG 

THE FICKLEN 

MICRO-THERMAL PRECIPITATOR 

Can be used on the microscope for examina? 
tion of particulates during deposition even at 
magnifications recjuiring oil immersion. Depo? 
sition surface can be placed either downward 
or upward of the dust cloud thereby includ- 
ing or excluding the larger particulates. Fur- 
nished with electron microscope screen holder. 
Relatively high sampling rate. Low power 
requirement. 

For detailed literature and prices 
request brochure FMTPS 

Joseph B. Ficklen III 

1848 East Mountain Street 

Pasadena, California, 91104 
Designer and Manufacturer of Thermal Precipitators 

tell how many of those units shipped 
to, say, Kwangtung and Fukien prov? 
inces actually reached the hands of 

"average farmers." I maintain that 

my statement is based on facts, part of 
which better remain untold. To say 
that a limited number of fortunate 
farmers, rather than "many average 
farmers," had access to sprayers and 
dusters is closer to actual conditions 
before 1948. 

I am well aware of the work done 
at the University of Nanking and in 
the National Agricutural Research Bu? 
reau. Again, may I remind the gentle- 
men that from the outbreak of the 

Sino-Japanese war in 1937 to the end 
of World War II, the University of 

Nanking and major universities in 

north, east, and central China had to 

operate on improvised wartime cam? 

puses in west China. Those of us who 
have lived through the baptism of fire 
in China know what it was like trying 
to hold body and soul together and 

carry on teaching, with some research 
in addition. It is unfortunate, but true, 
that Chinese scientists barely had made 
a good start in the mid-1930's, when 
their research activities were inter- 

rupted by war. 
As to my definition of "organized 

research," since my article deals with 
mainland China in its entirety, the 
term refers to the nation as a whole and 
not to a few isolated instances. It fol- 
lows that by "organized research" is 
meant well-planned, administered, and 
coordinated research activities; it in- 
volves cooperation among related dis- 

ciplines, and participation by various 
scientific institutions with national 

leadership and support, in fact as well 
as in name. I believe that those famil- 
iar with the history of scientific devel? 

opment in China will agree that no 
such organized research existed in any 
field of science prior to 1948. Instead, 
most of the pioneering work in science 
on the mainland was the fruit of tena- 
cious efforts made by a small number 
of struggling scientists with or without 
outside help. Some research projects, 
like those in the University of Nan? 

king, were supported in part by the 
China Foundation for the Promotion 
of Education and Culture, an inde? 

pendent organization administered 

jointly by Chinese and American edu- 
cators; and others, like those in Ling- 
nan University, were subsidized by re? 

ligious and other organizations in 
America. Even in national universities, 
support from government funds was 
less than generous. As could be ex- 
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PFEIFFER 
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shipping 
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m 

p OUR UNIQUE PACKAGING 

_ ELIMINATES SHIPPING J 

^^ BREAKAGE?INDIVIDUALLY ̂  
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(Mmeu REPORT: 

O Breakage in shipment almost non- 
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? Scratching of pipettes in shipment 
eliminated 

? Package of 12 more convenient for 
laboratory storage 

? Packages used as pipette trays cut 
down "in use" breakage 
*OTHER PFEIFFER "FIRSTS" 

?. ? large, permanent, bold numerals 
?.. 3-line WBC pipette 
... Class "A" accuracies on general 

purpose pipette 
?.. Accuracy tolerances marked on 

every pipette 
For catalog, write 
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pected, research activities were gen? 
erally spotty, uncoordinated, and ex- 
ecuted on a short-term basis. It is not 

surprising that in the years before 

1948, contributions made by the sci? 
entific community in China as a whole 
fell short of creating a significant im- 

pact on the world of science, however 
admirable some individual efforts may 
have been. 

Tien-Hsi Cheng 

Department of Zoology and 

Entomology, Pennsylvania State 

University, University Park 

Multiple Authorship 

Multiple authorship has several in- 
herent problems. Bibliographers must 
list entries under several author names, 
abstracting services must add extra 
index entries, and, when the descrip? 
tion of new species is involved, it be- 
comes even more objectionable. 

In taxonomic papers it is recom? 
mended that the authority of each 

species follow the species name the 
first time it appears in a paper; for 

example, Mycoplasma pneumoniae Cha- 

nock, Dienes, Eaton, Edward, Freundt, 

Hayflick, Hers, Jensen, Liu, Marmion, 
Morton, Mufson, Smith, Somerson, and 

Taylor-Robinson, 1963 [Science 140, 
662 (10 May 1963)]. Obviously the 
recommended procedure will not be 

followed in citations of this species, 
and the authority will become Chanock 
et al. Henceforth only Chanock will 

get credit for naming the species. Had 

Chanock et al. followed the recom? 
mended practice in their citation of 

species, they might have realized that 
the list of authorities for M. pneu? 
moniae would cause inconvenience for 
other authors in the future. 

In taxonomic papers, especially, the 
number of authors should be limited, 
and editors should demand justification 
for the inclusion of more than three or 
four authors' names. In the paper cited, 
six column-inches out of 22 were de- 
voted to the list of authors and their 
institutions. The fact that each man 

contributed to the research (as acknowl- 

edged in the references) does not nec- 

essarily mean that all should be authors. 
The naming of new species has always 
been highly competitive, and the man 
who first recognizes a species as unique 
should be entitled to describe it. 

James E. McCauley 

Oregon State University, 
Corvallis 

It's the most complete catalog of compressed 

gases and accessories ever published ... 

and we want to make sure a copy is available to 

everyone who might use compressed gases. 
If we've neglected to send your free copy, won't 

you please let us know, today? Thanks. 

Now published in 4 regional editions, with prices 
and data on 95 Gases and Gas Mixtures and 

Regulating Equipment. Shipments from plants in 

East Rutherford, N. J.; Joliet, III.; La Porte, 

Texas; Newark, Calif.; Whitby, Ont. 

The Matheson Company, Inc. 
East Rutherford, N. J. 
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