
SC I ENCE 

1 1 t 1 Volume12 June 1959 - -j I ~~~~~Volume 129, Number 3363 

Editorial Capital Gain . .................................................... 1583 

Articles Economic Implications of Urban Growth: C. Woodbury ...... ................. 1585 

This country lacks a public policy to meet the growing problems of 
dispersed urban settlement. 

Biochemical Theories of Schizophrenia: S. S. Kety ........ .................. 1590 

Part II of a two-part critical review of current theories and of the 
evidence used to support them. 

News of Science Health for Peace Act Passes Senate; NATO Progress in Science; Kistiakowsky 
Succeeds Killian as Top Science Adviser . ................................. 1597 

Book Reviews J. Rostand's Can Man Be Modified?, reviewed by G. Hardin; other reviews . 1606 

Reports Space Charge in Exhaust of Motor Vehicles: C. J. Brasefield ..... ............... 1610 

Relationship of 3a-Hydroxysteroid Dehydrogenase to Pyridine Nucleotide 
Transhydrogenases: A. M. Stein and N. 0. Kaplan ..... .................. 1611 

Direct Experimental Observation of Cells in Phenomic Lag: M. Ogur, 
R. St. John, S. Ogur ............ ...................................... 1612 

Interaction of Curare and Related Substances with Acetylcholine Receptor-Like 
Protein: S. Ehrenpreis ................................................ 1613 

Enzymatic Activity of a Genetically Altered Tryptophan Synthetase in 
Neurospora crassa: S. R. Suskind and E. Jordan ...... ..................... 1614 

Fat Changes during Adolescence: S. M. Garn and J. A. Haskell .... ............. 1615 

Dissolution of Interlayers from Intergradient Soil Clays after Preheating at 
400?C: J. B. Dixon and M. L. Jackson ....... ............................ 1616 

Color Reactions for Certain Amino Acids, Amines, and Proteins: R. F. Keeler .... 1617 

Mutagenic Effect of Oxygen on Barley Seeds: W. E. Kronstad, R. A. Nilan, 
C. F. Konzak ........................................................ 1618 

Departments Letters ................................................................. 1576 

Science Congress at Singapore; Meeting Notes; Forthcoming Events; New 
Products ........... ................................................. 1620 

AM E RI CAN ASSOC I AT I O N FO R THE ADVANCEM ENT OF SC I ENCE 



I . :1 -:.- ....................................... ..... .. . . .. ... . .. .. ... . .. . . .. .. . .. .. .. .. . . .. . .. ... . .. .. . .. . . . .. .. . .. .. ... . .. .. .. .. . .. ... . . .. .. . . .. .. . .. .. .. . .. .. .. .. . .. . . . .. .. . ... ................. ........ ... ........... .... ............... ............ ............ ..... . . . . .. .. . ... .. . .. . . .. .. .. .. .. .. . . .. .. .. .. . .. .. .. . . .. .. . .. . ........................... .. .... ...... 
............ . ... ......... ............................ .. 

.. . .. .. .. .. .. . 
.. .. .. .. . . 

................... ...... ........ . . .. .. .. . .. . . .. . . .. .. . .. . ... .. . .. . .. .. .. .. .. . .. .. .. .. . .. .. . . . . . .. . .. . .. ... . .. .. . . 
.. .. . .. .. . . . .. .. . ... .. . . 

. .. .. .. . ... . . .. . . ... .. . .. .. .. .. .. ... . .. .. . ... ... ... . .. .. ... . .. .. .. .. .. . .. .. . . . . . . .. .. . ................. .. .... . . ........... . . ... 
.. .. .. .. .. . . . ......... .... ..... .......... . 

. .. .. . . . . .. .. .. . . . ... . .. .. .. .. .. . .. . ... .. . . . . . .. .. .. .. 

.......... -X 
. . .. .. .. .. . . . .. . .. . .. .. .. .. .. . .. ... . .. .. .. . . .. .. .. .. .. .. .... ... 

...... .. .. ....... . . ..... ... 
.............. ... . ........ 1- .1- 1.1 . ... . ..... .......... . ... .......... 

.. . .. .. .. . .. .. .. . ... . .. . .. . .. I .. .. . .. .. .. . . . . .. .. . 
.... .. . .....- : ::::; 

........... 
. .. . .. .. . .. . ... .. .. .. .. .. . ... . ... . .. .. . . . ... .. 

. . . . . .. . . . .... .. ... . ... . .. .. . .. 

.. . . . .. .. . .. . .. . . . .. . .. .. . .. .. .. . .. .. . .. . . .. .. . .. .. .. .. 
.. . . .. .. . .. . 

........ . ... . .. .. .. . . 
.. . .. . .. . .. .. . .. . . ...... . ... ....... 

. .. .. .. .. .. . .. .. . .. .. .. ... .. . . . .. 
....... .. . .... .... ................... . X X X X . ........ .. X ., ........... ..... 

.... .. . .. .. .... 
.. .. . .. . . .. .. .. .. . . . 

. . .. .. ... . .. .. .. .. . . .. . ... . .. .. .. - . -:d: 
X 

X ................... ........................... 

X 
................ X. 

.. . .. ................- .......... -X 
. .. . .. .. . ..... .. .. .. . .. . w . - :. : : ,, 

:.:.:. :, :: - ;.:.: : : X ..... ..... . .. .. . . . ... . ... . . . .. . ... . . . . . ........... - 
.......... ........... .... ...... X 

.. . .. .. . .. . .. .. .. . .. . .. . .- . .. .. ... . .. .. . .. . .. .. . . . - .. . ... .. .. . .. . .. . 

. . ................ ..... ...... . ......... 
...... ..... ........ ... 

. .. .. .. .. .. . . . .. .. .. .. .. . .. . .. . . . .. . .. . . .. .. . .. .. .. .. .. .. .. 
. .. .. .. . ... . .. . ... . . . . . .. . .. . . . .. . . q . ............... R : IG N ..... ...... .. . .. .. .. .. . . . .. .. . .. .. . . ... .. . .. .. ..... . . .. .... ... .. ... . ........ ... .. .. .. .. .. . .. . .. .. . .. . . .. ... 

............. ...... . ....... 
.. . ... . .. .. . .. .. . ... . .. .. . ... . .. .. . ... . .. 

..... ....... 

............. V ..: . .. .. .. . . . . .. . ... . .. .. . 
.. . . . . .. .. .. . ... . 

.. ... . ... .. . .. .. .. . I- ::V.: 

. . . .. .. .. . . .. .. .. .. . 
..... ........... v .. ..... .............. 

............... X x 

.. .. . . .. .. . . .. .. . ... . .. 

.... ......... 

::::X 

.............. 

....... ... 

........... 

. .. .. .. . .. .. .. .. . . .. 
...... ..... d '. :4, 

.......... 

......................... . 
............. 

.. ........... 
................. 

-X :Xam: .. ........... .... ...... . ........... v : 
.. .. .. . .. . . . I x : ::- 

........ ... A ................. . .......... 
........... .. ..... ... ..... ........... ..... .......... Xv 

... ............ 
. . . .. .. .. .. . .. . .. .. ... .. 

.... ... ....... 

.. . .. . .. . ... . .. .. .. .. . . .. . 
.. ...... .......... ....... ... 

.............. 

.............. ... 
............ ............... .......... 

..... ..... 

v: 

.V 

.... ... . ... 
.. ... ...... 

... ... ........... . ..... ........ 

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

. .. .. . .. . . . . .. . . .. . ... .. 
........... ...... ........... ....... .... ..... :- -: I 1 : :-: -v', .. - I.-  I - .I.I.- .......... ... .. ....... ........... 

........... ............................. ............. .......... ........... ................. ........ . .. ... ... . ........ . ......... .. ....... . .... - - - ....... ........ .......... . . ....... ................. I.I.- .......... .. .. ....... ...........I...... ....... I. ....... ..... ...... .......................... . ......... 1. -.. .. . .... ...... ...... ..........I. .....I. .............. .... X. ................. ............ ..... -................ . . . . .... ......... ........ .............. ...........- .. .. .. .. . ... . .. .. .. .. . .. .. . .. .. . ... .. . . .. .. . .. ... . .. .. .. .. . .. .. .. . ... . .. .. . . .. .. .. . ........... .......... . .. . . .. .. .. . .. .. . .. .. .. . . .. .. .. . .. .. .. . .. . .. . . .. .. .. . ... .. . .. .. .. .. .. . ... . .. . . . . . . . .. . ....... .................................. ............... ...... .......... ........................... ........... ... ................ 
............ ......... . ................ .. ....................................... -- .. . ...................... ..................... .......... .......... .... ......... . .............. ... ..... .. . ... .................... .................. .... 

W. .. .. . .. .. 
.. .. .. .. . ... .. . .. .. . . .... . ... . .. .. . 

.. . . . ... .. . 
.. . .. .. .. . ... .... .... .. . .. .. . . .. .. .. .. . .. .. . ...... .......... W' 

G. X: I.: ...... ............................. ....s .......... I06' .. . . .. .. . .. . .. .. . .. .. . .. .. . .. .. .. . .. . .. .. .. .. . ... . . . .. . .. .. ... . .. . .. ...... .. .......................... ............... ............... ........... .... ............... ..... . ..... ............................. ... .. . .. .. .. . .. .. .. .. . ... .. .. .. .. . ... . . .. . .. .. . . .. .. .. . .. .. .. . .. ... . .. . ... . ... . .. . . . .. . .. . . . .. . . ...... .............. ............. .. . ....... .................. .. . ......... .... . ........... ......................................... ..........  I. ....... . .. ... ... .. . ... . .. . .. .. ... . .. .. .. . . .. .. .. . .. .. .. . ... . .. . .. .. .. . .. .. . .. . ..... .. .. . .. .. .. .. .. . .. . .. . .. .. .. . . .. ...... .. .. .. . ... .. .. . . . .. ... . .. 1 , :  : : X .. . ... . .. 
...... .....-... ....... ................................ 

.... .......... . ..... ..... .. 

-ft 'i 'd Ota"': . .. .... ...... 
. ... ... ...... . . . .. .. .. .. .. .. .. . . .. .. .. . .. .. . . .. . ... . .. . .... .. . .. . ... . . .... .. .. . .. .. . .. ... . . .. - .. . ... . .. . ... . .. .. .. .. . .. . .. .. .. .. . -.. .. .. .. . . . . . . .. . .. . . . . . . .. ........................... .................. ... ........ ............. ............................ ........................... ....... .. ... ...................... ............ .......... ........................................... ... . . ...................... .. ..... . .. . ..... ............. .. . . . ... . .. .. ... ... . . .. .. .. .. .. .. .. .. . ... . ... . . .. . .. .. . .. .. .. ... . .. . . .. .. . . .. . . .. .. .. .. . .. . .. .. .. . . . .. .. .. .. . .. . ... . ... . . .. . .. ... ... .. ..... . .. . .. .. .. . .... . .. .. . -iiigr ie .4 m an: 4di'. t 6 s t a, ...................... ............ ............ .............. ...... ..............a.... . . .... ......................... ........... ................... ......................................... ........ .............. ...... :::X: ................... 1-1 I-- ... ...... .. .......... ... - - - ............. ............... ... . . ... ... ... . .............. ..... ............................ . ................... ... . ... .... ................ .................. ... ....... ................ ...... ...... ............ ...................... .......... ....... .............. . ...... .. .. .. .. . ... . ... . .. .. .. . .. .. .. . .. . .. .. .. .: . . .. . .. . ... . ......................... ... ... ....... ... ............. ...... .... . . ............ .............................. ... ......... .... .. 

. .. .. .. .. . .. .. . .. .. .. . .. . .. .. .. .. .. . ......... .. ..... .......... ..........- ........................ .......... .. 

ves Ou a e Ca uu e S ... ....... ........ ....... ....... ......... .. . . .. .. . .. . . . .. .. . ... . .. . ... . .. . . . ... . . .. .. . ........... ............. ....... . . .. . ...... . ......... ...... 
6rAtinft IV tlet th erful LGP-W g., rom. an-v ..nven en warou e pow ... ....... ........ ....................... .... ........... . .... . ... ... 

0,&b operAtIpu with an; ............ # vr.!smr ro am ............ 0 mm MO mom suall I I n IAflW e ivb. 4096'vord 2000 .. .. .. .. .. . .. .. .. . .. . .. . . .. .................... ... 
C. An 1:& Drice. om u. d V e-nex .0 t.. h t t the I ... es d c ccomu .., V.... ...I.....I.V.. -. *,. 7:7:: .. .. .... ...... 

............... .............. ....... ........ ..... .4b, . . ... . . . .. . .. . .. .. . . .. .. .. ...... .............. 0 U-r...co pAAy:..can-.,uy .. .... .. .. ... ... let.6'e m Uiter::I;Iyq: umb1- ...... . ... .................... ..... .... ....... ..... 
..... -OM-M and uet a 't O'ls h b -.................................. ... .. .. ..... . ',:t L G P 3 10 tr u re n d a v e e m . . ... . ... . . . .. .. .. .. . .. .. .. .. . .. . . . .. . .. .. ... ... .. .. . . . . .. . .. .. .................. ................ .. .. . .. .. .. .. . .. .. . .. ..... .. . .. .. .. .. .. . ... . .. 

..........-. ..... 

U!Teamre, o v minimum ornpu r ex.,, IMD ........... 'n ................ W : .......................... . .. ............... Y 
.......................... .!::a aH. te . ............ :*::::xem: rK.bfi.'ied .... ..... . .............. ....... ...-.......... ............. .... .. . . . ... ........... .. . .... .. .. ..... . ... .... . ............ ... .......... ..... .... .......... ... . ... ... . .... ............S ...-.*.re:ryow! co - al We e rwa :, 1) .... ... .. Whgt t f Cc nt h .. .............. ...... .... ... ................. . .. .. .. . .. .. . .. .. . .. .. .. . ... . ... . .. .. .. . ..........................- N ..... ....... ... . . P . U&Irev -ott:::: 

............... 
................. k board h d tape:.- o .............. ... ...... .. n mu't;- ''U ......... .. or: pum e:: :imam r ............ . ... . .. .. . .. .. . .. .. . .. .. .. .. . .. .. ... .. ....... ... ... ................... I t -q x en":.:: a rea -e -o If d sired d ona' i-n ur, on a,,!..:. e.uid f, roper4fi e ..... . ... .. ....... .. .... .............. . 

C..b.- ot wit or wi u eaani ee. -e 'th t Ca .. . .. .. .. . ... . .. .. .. . .. ... ........ . 
`s avai t"ansion. ...........abi lbrZ.Ystem .. . .. ......... ... ............- .... . ............... .... . .. .... . 

omDu. er a ue in .... .....N gr tst today smai: e, 
expensiveln oOr aircond onin ireamo iti ay be ipur 
:ti er.a -e omer raininir i ree. .. ... .............. 

:d !able .&am s 4 iffineslsavai 



in scintillation countin 
if it's critical pulse se1,ection you're after 

eliminate scatter and high energy background radiation 

in order to measure one radioisotope in the presence of another 
check on radioisotope purity 

( check on scatter conditions 

you'll welcome this new easy-to-use precise 

pulse-height pinpointing 
three modes of operation... 

I ~~~~0 100 
Lower level discrimination only 0- | 
(i.e. integral counting) 

Upper level selector set at 0 to 10 
2 volts above lower level 

(i.e. window operation) 1 1 
o.100v. 

Upper level selector set anywhere INDEPENDENT 

includesinst wrum entaio fo vr 

- ~~~~~~~~2970 PuleHih nlzr Frsetu 

use of radoisotopes.e HigshVoltwae Supplie f Mrotlhloer reve tan 

This fine precision instrumentis one SDecade Scalers Recorders 
of 

thwre 
Picker family Ratemeters Survey Meters 

of quality nuclear equipment. The line r WellCounters FocusingCollimators 
includes instrumentation for e you' rathery rntlask abou th ecKroRetA PN 
phase of diagno-stic and therapeutic w SitlainPoe pcrmtr 
use of radioisotopes. High Voltage Supplies Mobile Probestands 

Scintillation Scanners Accessories and Sundries 

For particulars, call any Picker District OfiMce-there's 

probably one near you (see your local 'phone book). 
Or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 

no capital investment if you'd rather rent *ask about the PICKER RENTAL PLAN. 
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t Causality 
THE PLACE OF THE 
CAUSAL PRINCIPLE 

IN MODERN SCIENCE 

By MARIO BUNGE. This searching 
essay on determinism places special 
emphasis on causal determinism - 
causality - and shows how the 
causal principle actually works in 
various departments of modern sci- 
ence. The analysis shows that the 
causal principle is neither a panacea 
nor a superstition, but a philosophi- 
cal hypothesis employed in science 
(in competition with other prin- 
ciples of determinism) that is es- 
sentially critical and self-correcting. 
39 line cuts. $7.50 

Theoretical 

Elasticity 
By CARL E. PEARSON. A compact 
and complete discussion and sum- 
mary of modern theoretical results 
and methods in elasticity - pre- 
sented in a form which does not 
require extensive mathematical ex- 
perience, including a particularly 
thorough treatment of thermoelas- 
ticity, elastic wave motion, and 
non-linear elasticity. $6.00 

The Common Sense 
of Science 

By J. BRONOWSKI. "Bronowski, 
who is an able mathematician, an 
imaginative director of practical re- 
search, a gifted man of letters . . . 
is uncommonly well equipped to 
treat the broad theme of his essay, 
to give it unity and clarity." 

-Scientific American $2.00 

Learning and 
Instinct in Animals 
'By W. H. THORPE. "The factual in- 
formation which this book brings 
together, and the syntheses which 
it attempts, make it required read- 
ing for anyone interested in the 
problem of learning." - Quarterly 
Review of Biology $10.00 

Ask your bookseller 

g gV Cambridge 38,- Mass. 

Letters 
Science in Israel 

The two recent editorials dealing with 
science in Israel [Science 129, 869, 995 
(1959)] have special interest to me, 
since, as a U.N. Technical Assistance 
consultant in Israel twice, I was in- 
volved in certain aspects of the prob- 
lems described. I offer a personal opin- 
ion concerning particularly the second 
editorial, "Basic research a luxury?" I 
feel that the editorial exaggerates some- 
what the actual differences in viewpoint 
which exist, and that it states the argu- 
ment from a rather unrealistic point of 
view. 

Fundamentally, I believe the question 
is not whether basic research is either a 
dispensable luxury or a vital necessity in 
Israel today, or even whether applied 
research should prevail at the expense 
of the basic. What is pertinent is the 
question of balance between the two, 
taking into account the fact that Israel 
is a small country of limited natural re- 
sources, suffering from stringent economic 
problems brought on by both heavy im- 
migrant absorption and large but neces- 
sary outlays for national defense. De- 
spite rumors to the contrary, Israel sim- 
ply does not have at this time a suffi- 
cient number of adequately trained and 
seasoned scientists to meet all of the 
present demands for both basic and ap- 
plied research. Thus, to some observers 
in and out of Israel, including myself, 
the greatest urgency at this particular 
moment is maximum effort in techno- 
logical development. While the vital im- 
portance of maintaining as much basic 
and long-range research as the economy 
can support is not denied, nevertheless 
the country is limited in its total scien- 
tific resources. 

Actually, the problem touched on has 
deeper sociological and emotional roots 
than the editorials indicate. The source 
of Israeli science lies in the older Euro- 
pean tradition which rewards, with so- 
cial and intellectual status, individuals 
identified with basic research. This at- 
titude is rapidly disappearing in Israel, 
but one continues to meet it there fre- 
quently enough to comprehend its major 
formative influence on the intellectual 
values and career orientation of students 
entering scientific fields. 

Finally, the editorial discussion of sci- 
ence in Israel might have pointed up a 
growing problem of major concern not 
only to Israel but also to a number of 
European countries as well. I refer to 
the extent to which these scientifically 
literate countries are being "raided" for 
scientific and technical talent by the 
United States. As a consequence, a seri- 
ous threat appears to be developing not 
only to the scientific, academic, and 
technical welfare Qf these small cQuntrievs 

themselves but, in the longer range, also 
to the vital interest which the United 
States has in the survival and strength- 
ening of these democratic outposts. 

It seems to me that the various United 
States governmental agencies responsible 
for allocating ever-increasing sums for 
research within the United States, should 
show greater concern for the fact that 
they may be heedlessly, but nevertheless 
seriously, weakening the scientific fiber 
of the smaller nations. A leading Israeli 
scientist made the point to me that the 
interests of the United States might be 
better served if a real effort were made 
to place U.S. Government projects for 
nonsensitive or nonclassified types of re- 
search in countries with capable scien- 
tists, such as Israel and several European 
and Asiatic countries whose survival is 
vital to our interests. Such a program 
would not only yield substantial savings 
in research costs but would also permit 
these countries to improve and expand 
their scientific and academic institutions. 

A start has already been made in this 
direction by the U.S. Department of 
Agriculture, by allocating to research in 
several countries, including Israel, local 
currencies accumulating there by pur- 
chases of U.S. agricultural surpluses 
(Public Law 480). It seems to me that 
this small beginning could be expanded 
to the mutual advantage of the United 
States and democratic countries such as 
Israel whose welfare and survival con- 
cern us. 

MAX MILNER 

Kansas State University of 
Agriculture and Applied Science, 
Manhattan, Kansas 

Mating for "Hybrid Vigor" 

In his report "Hetero blood types and 
breeding performance," Mogens Plum 
[Science 129, 781 (1959)], in discussing 
his data on the matings between 310 fe- 
males and 32 males of the Holstein- 
Friesian breed, states, "The rate of sur- 
vival increased as the difference in anti- 
gens increased. The chi-square of 8.72 
is significant at 0.05 level." This chi- 
square of 8.72 is what might be termed 
the total chi-square for his data and is 
based on 3 degrees of freedom. 

It is possible, of course, to calculate, 
from the data Plum gives in Table 1, 
three values of chi-square, based on a 
single degree of freedom each, which 
will add to 8.72. On the basis of the 
number of antigens in which mates dif- 
fered, the following independent com- 
parisons or degrees of freedom might be 
used: 1-5 versus 6-7, 1-5 plus 6-7 ver- 
sus 8-9, and 1-5 plus 6-7 plus 8-9 ver- 
sus 10-15. These comparisons and their 
chi-squares, together with other perti- 
nent information, are given in the fol- 
lowing table. 

1576 SCIENCE, VOL. 129 



Looking for 

authoritative 

answers on 

Ethylene 

Oxide 

Sterilization 

of Heat- and 

Moisture- 

Sensitive 

m aterials2 {American Sterilizer installation of large rectangular autoclave 
with automatic control for carboxide gas sterilization of heat- and 
moisture-sensitive materials. Routine sterilization with pres- 
sure steam is also accomplished automatically in this unit. Other 
equipment available ranges from the 16"x16"x30" self contained 
Cry-O-Therm to 60" x 66' x 120?1 single- or double-door models. 

WHY ETHYLENE OXIDE? 
As long as ten years ago, American Sterilizer 

researchers settled upon Ethylene Oxide (inerted 
with suitable diluents) as the agent of choice for 
the rapid and dependable sterilization of heat- or 
moisture-sensitive materials. Advances in such 
varied fields as pharmaceuticals, surgical supplies 
and packaging have greatly broadened the range 
of applications for which this versatile sterilizing 
agent is recommended. But they have also clearly 
signaled the need for a precise relationship be- 
tween such factors as temperature, humidity, 
pressure, exposure, concentration and diluents in 
effecting optimum conditions for each specific 
application. 

WHY AMERICAN STERILIZER? 

Our ten year study of the characteristics of 
Ethylene Oxide has been paralleled by an equally 
thorough development of instrumentation. As a 
result, American Sterilizer techniques and in- 
stallations are successfully serving an ever- 
widening range of industrial and commercial 
processes requiring the sterilization of heat- and 
moisture-sensitive materials. 

Because we have accumulated the largest body 
of data and experience in this field, we can advise 
you authoritatively. Because we offer the broad- 
est range of automatic equipment for standard or 
special application you enjoy significant benefits 
of economy and continuing efficiency. 

SEND FOR THIS FREE BASIC LITERATURE 

Basic literature on "Ethylene Oxide Sterilization for 

Industry" is available upon request. Engineers of our Scientific 
Division are "on call" for consultation on processes, 

techniques or packaging and Experimental and Pilot Plant 

facilities are available through our Research Division. 

Write for Bulletin IC-602 

E STE R I L1IZ E R Scientific Division 

E R I E 9 PEN NSY LVA NIA 
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1 ~why 
settle 
for half 

Othe 
picture ? 

The only constant 
temperature cabinets built 
today that can offer- 
ADVANCED STYLING 
-the first truly modern design in 

its field . . . based on a long tra- 
dition of quality 

ELECTRONIC CONTROL 
-to provide instantaneous and 

trouble-free operation ... no mov- 
ing parts to stick or fail 

TEMPERATURE RANGES 
TO 3250C 
-setting a new standard for labora- 

tory ovens and anticipating your 
future needs 

PROVEN TEMPERATURE 
UNIFORMITY 
-backed up by published test data 

showin-, the temperature through- 
out the entire working chamber 

EXCLUSIVE SAFETY 
DESIGN 
-includin-, non-arcing control and 

completely shielded low watt den- 
sity black heat heater banks 

A COMPLETE LINE 
-all sizes and types ... a model for 

every need - ovens, incubators, 
sterilizers or special purpose 

You can get the entire story- 
all the facts and figures avail- 
able now in a brand new 
catalog. 

See your distributor 
representative, or write 
today for Catalog 302 

7Mr?4- is built by 

3735 W. CORTLAND ST. CHICAGO 47, ILL. 

Local Offices in Chicago * Cleveland * New York 

Philadelphia-. San Francisco * Houston 

Summary of detailed chi-square analysis 
of data on matings between 310 females 
and 32 males of Holstein-Friesian breed, 
presented by M. Plum. 

Sum Fac- 
Comparison D/F of to - P* 

squares 

1-5 vs. 6-7 1 0.1675 4 0.670 NS* 
1-5 + 6-7 
vs. 8-9 1 0.0618 4 0.247 NS* 

1-5 + 6-7 + 8-9 
vs. 10-15 1 1.9511 4 7.804 .01 

Total 3 2.1804 4 8.721 .05 

* Level of significance; NS, not significant. 

The results presented in this table in- 
dicate that, if dissimilarity of blood anti- 
gens may be used as a guide for mating 
for "hybrid vigor," the number of anti- 
gens in which mates differ must be 
equal to or greater than some minimal 
or threshold number of a given group of 
breeding animals in order to achieve the 
desired effect. 

A. E. BRANDT 

Department of Statistics, 
Agricultural Experiment Stations, 
University of Florida, Gainesville 

Using Theses for Scientific 

Communication 

The increasingly critical problem of 
space limitation in scientific communi- 
cation has recently received attention in 
Science editorials [Science 127, 623, 1145 
(1958)] and comments [127, 1458 
(1958); 128, 424 (1958); 129, 118 
(1959)]. Among the suggested solutions, 
the publication of journals in microform, 
the appearance of articles in abstract, 
and the availability of photocopies of 
desired manuscripts have all been ad- 
vanced singly or in combination. 

A letter by Phipps [Science 129, 118 
(1959)] is of especial interest because 
six attributes of a system for improve- 
ments in publication communicability 
are presented. He applied his criteria, 
however, to a seemingly radical depar- 
ture from current practices, involving 
abridged articles, abstract cards, and 
photocopies. Although his standards were 
developed as a test for a hypothetical 
system of journal publication, most of 
the criteria can be used to evaluate a 
suggestion that I wish to propose as a 
more conservative method for overcom- 
ing space limitations in professional 
journals. The criteria are: (i) capability 
of evolving from the existing system; (ii) 
reduction of delays in communicating 
results; (iii) coverage of a broad range 
of scientific interests (reversal of the 
trend toward overspecialized journals); 
(iv) guarantee of self-determination to 
the individual author (elimination of 
editor-referee censorial power and of 
pressure toward abridgment of source 
material); (v) guarantee of self-deter- 

mination to the individual subscriber; 
(vi) incurrence of no added cost. 

The procedure to be indicated would 
seem to be of greatest value for an ex- 
planation in full of a methodological ap- 
proach or theoretical system. It might 
have been used advantageously by one 
learning theorist who replied to critical 
reactions by saying that they "reflect a 
serious lack of understanding of the . . . 
basic theoretical framework . . ." (1). 
(Part of this lack of understanding was 
ascribed to an inadequate treatment 
which resulted from space limitations in 
journals, allowing only a brief and piece- 
meal theoretical discussion.) I used this 
procedure to advantage when I designed 
a series of experiments investigating the 
comparability of a pictureless Thematic 
Apperception Test (2) to the standard 
version (3). To insure objectivity in 
these comparisons, I compiled a scoring 
manual, involving some half dozen scales 
and full illustrative protocols indicating 
their application (4). While dittoed cop- 
ies were prepared to be sent to interested 
scholars, copies will also be bound as ap- 
pendixes in theses of graduate students 
in Virginia and Texas who are making 
use of them. Such binding insures schol- 
arly permanence and availability on in- 
terlibrary loan should my supply become 
unavailable. In addition, this use of 
theses for scientific communication seems 
to meet four of Phipps criteria. For, it 
(i) is part of the existing system, (ii) re- 
duces delays in communicating informa- 
tion, (iii) guarantees complete self-de- 
termination to individual authors (the 
cost of duplicating manuscript pages is 
but a minuscule fraction of the charges 
for printing them), (iv) involves no 
added cost. The two criteria not met are 
inapplicable. Furthermore, emplovment 
of the thesis as a medium for scientific 
communication may increase its audi- 
ence and certainly serves to insure com- 
pleteness. The former is desirable; the 
latter is recommended (5). 

Without change in journal policy one 
may insure the full availability of ma- 
terial regarded as important, or, at least, 
used by fledgling researchers in their 
formulations. Theses are seldom in the 
forefront of tools available to all schol- 
ars, nor are they all indexed even as 
whole items. Hence when a person whose 
material is inserted in a thesis writes a 
journal article that concerns the subject 
treated in the inserted material, it be- 
hooves him to include in his article a 
reference to the thesis repository. With- 
out such specific citation, the theoretical 
or methodological addendum might not 
become a part of the literature. More 
than a few people must know where the 
material is obtainable. 

To this end, the form of citation of 
the thesis insert in a journal reference 
is important. It must indicate clearly the 
specific nature of the added explanatory 
matter and identify the thesis sufficiently 

1578 SCIENCE, VOL. 129 



..NEWS IS HAPPENING AT NORTHROP 1 

Answvering 

Spaace Ae Pro blems 

Electronic Systems 
ET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J . 11 _ 

aNortronics 
by Frederick Stevens 

Mr. Stevens is a leader in the development of America's ....... .. ....... 
first successful intercontinental inertial guidance 
system - Nortronics' Mark I System for the SM-62 Snark. 
He is maniager of the Electromic Systems anid 
Equipmenit Departmentt, Nortromics Divisiont of Northrop 
Corporation, Hawthornte, Califorai:ia .... ... ... 

Today, and more especially tomor- 
row, aircraft, missile and space- 
vehicle development offers the 
systems specialist challenges of 
increasing scope. 

Since 1946, personnel of Nor- 
tronics have created solutions to 
such problems. When new and ad- 
vanced digital computation was 
required, for example, Nortronics 
developed DIDA-Digital Differ- 
ential Analyzer. More recently, 
Nortronics created a daytime 
star tracker that utilizes a signal 
which is only one millionth the 
daytime background signal. 

To find the answers for today 
and tomorrow-to build the new- 
est systems-Nortronics brings 
together experts in various tech- 
nologies. At Nortronics today, 
statisticians and experts in servo- 
mechanisms, precision mechani- 
cal engineers, specialists in photo- 
electricity and photo-conductors, 
applied mathematicians, mechan- 
ical physicists and meteorolo- 
gists work together. Their activi- 
ties in astronertial systems, infra- 
red systems, electronic- test and 
checkout equipment, computing 
systems, flight safety systems, 
flight control systems and preci- 
sion optics are continually prov- 
ing their technical effectiveness. 

Nortronics creates an environ- 
ment that is stimulating and 
offers the technical man the lat- 
est advances in his field. For 
example, along with the facilities 
of the Northrop Corporation, this 
year Nortronics' Electronic Sys- 
tems and Equipment Department 
is spending four million dollars 
for new equipment and facilities. 

Such equipment and the range 
of projects at Nortronics offers 
the specialist a rewarding chance 
to broaden his activities. Com- 
pany organization encourages 
maximum utilization of individ- 
ual creative ability. Scientists 
and technicians take on respon- 
sibility along project lines. Em- 
phasis is on accomplishment - 
that is, the "what" rather than 
the "how." 

Aiding this individual effort 
are continuous in-house pro- 
grams that are selected primari- 
ly to maintain systems capability 
at the highest possible technical 
level. These not only include work 
toward projects for which goals 
have been stated, but embrace 
projects which utilize all the tech- 
nologies - all the fundamentals 
of space age engineering. 

Typical of current results of 
Nortronics' in-house programs is 

the advance represented by LINS 
- Lightweight Inertial Naviga- 
tion System. This is a complete 
system platform that occupies 
only three cubic feet. It is only 
one example of how Nortronics' 
scientists, technicians, engineers 
and management integrate tech- 
nologies and arrive at optimum 
configuration. Nortronics brings 
all the components of electronic 
systems together- to answer the 
challenges of the space age. 
Current papers by Nortronics' 

specialists include: 
Aids to Inertial Navigation 

- Frederick Stevens 
Inertial Navigation, A Useful 
Technique for Space Navigation 

- Frederick Stevens 
Vibration Effects on Design of 
Stellar-Inertial Guidance 
Systems - R. S. Dillon. 

For copies of these papers 
and additional information 

about Northrop Corporation, 
write: 

NORTHROP 
CORPORATION 
Dept. T2-1300-32, P.O. Box 1525 
Beverly Hills, California 
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NEW 
KONTES 
DUALL 
TISSUE 
GRINDER 
*"... grinds intestinal tissue, 
liver, brain, skin and heart 
10 to 15 times faster".* 

.... grinds skeletal muscle 
-no conventional grinder 
does this".* 

.... grinds large quantities 
of muscle tissue in half the 
time".* 

*Reports from laboratories 
that have tested the new 
Duall Tissue Grinder prove 
its superiority! 

It has two separate grind- 
ing areas. Grinding is first 
done in the conical section. 
Here, clearance can vary 
depending on the relative 
positioning of pestle and 
tube. This permits adjust- 
ment for size and toughness 
of sample. Final grinding 
occurs when this clearance 
is reduced and material is 
forced past the cylindrical 
area for fine homogeniza- 
tion. Grinding efficiency is 
thereby improved, grinding 
time reduced and versatil- 
ity achieved. The Duall 
works when others won't! 

Order now for immediate 
delivery! K-88545 Tissue 
Grinder, Duall 

Size B C D E 

Capacity, ml. 
(pestle inserted) 5 10 30 50 

Each $9.05 9.U 11.20 14.15 

Pestles and 
tubes are 
precise, 
rugged and 
interchange- 
able. Pestle 
rods are extra 
large diameter 
for added 
strength. 
Tubes have 
convenient 
pouring lips. 

t _ KONTE 

Vinetand, New Jersey 
First Choice For Quality Technical Glassware 

Midwest Distributor: Rssearch Apparatus, Inc., Wauconda, Illinols 

to insure its location when requested by 
readers of the article. The form of ref- 
erence 4, below, is within the style of 
references appearing in Science, and 
could be easily adapted to editorial poli- 
cies of other scientific bodies. If the ma- 
terial is bound in more than one thesis, 
as will be the present case, the writer 
might cite the copy available in the 
library more frequently used by his col- 
leagues, or the one best equipped for 
rapid interlibrary loan, or, if he is asso- 
ciated with an academic institution him- 
self, prestige considerations might dic- 
tate citation of his college library. 

The use of graduate theses for scien- 
tific communication would seem to be a 
partial but satisfactory solution to the 
problem of diminished space and ex- 
panded output. Such usage might be 
welcomed by those who may need to 
familiarize themselves with the insert in 
only one such thesis for full background 
information on a series of journal publi- 
cations. Journal space is scarce, ingenu- 
ity is not. 

DELL LEBO 
Child Guidance and Speech Correction 
Clinic, Jacksonville, Florida 
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"Feedback" in Evolution 

In his review of Behavior and Evolu- 
tion (Anne Roe and George G. Simpson, 
Eds.), C. H. Waddington [Science 129, 
203 (1959) ] discusses the lack of empha- 
sis by the several authors on the "various 
types of 'feedback' or circularity in the 
relation between an animal and its en- 
vironment." He says that the relation of 
the behavior of an animal to the evolu- 
tionary process is not solely that of a 
product, but is also one of the factors 
which determines the magnitude and 
type of evolutionary pressure to which 
the animal will be subjected. Behavior 
is at the same time a producer of evolu- 
tionary change as well as a resultant 
of it. 

In his recent articles, and particularly 
in his recent book The Strategy of the 
Genes (1957), Waddington has clearly 
demonstrated "genetic substitution" by 
means of evolutionary feedback through 
natural selection. I agree with Wad- 
dington that this process is important 
for an understanding of much adaptive 
evolution, including the evolution of 
adaptive behavior. However, in his book 

review, Waddington seems to have 
missed my discussion (pp. 319, 323, 
331), which is in essential agreement 
with the point of view expressed by 
Waddington in his criticism, and which 
he says did not "emerge completely into 
the light of day." For the feedback from 
behavior to isolating mechanisms, a 
process that Waddington feels did not 
receive sufficient emphasis in the chap- 
ter by H. T. Spieth, I should also like to 
call attention to Principles of Animal 
Ecology (1949), by Allee, Emerson, 
Park, Park, and Schmidt, for a discus- 
sion of this point (pp. 619, 630, 695). 

ALFRED E. EMERSON 

Department of Zoology, 
University of Chicago 

It was only the feelillg that my review 
was already unduly long that prevented 
me from giving references to the few re- 
marks, such as those in Emerson's inter- 
esting paper, which referred to "feed- 
back" relationships in evolution. The 
passage in which I expressed a wish to 
have heard more about such matters was 
not so much a criticism as it was a com- 
ment prompted by the British conven- 
tion that no review, however favorable, 
should suggest that a book is cuite in- 
capable of being improved. After all, 
"feedback" is, at least in connection with 
biology, a rather vague concept; I still 
think it requires a good deal more dis- 
cussion and experiment than has yet 
been devoted to it. 

C. H. WADDINGTON 

Institute of Animal Genetics, 
University of Edinburgh 

Biological Bromination 

In the 20 March issue of Science 
[129, 778 (1959)], J. W. Burger and Ti 
Li Loo give an interesting account of 
bromination of phenol red by the dog- 
fish. However, they state that there 
appears to be no recorded instance of 
bromine being incorporated into an ex- 
perimentally introduced exogenous ma- 
terial. Attention is invited to the fact 
that we have shown [Proc. Soc. Exptl. 
Biol. Med. 80, 241 (1952)] that di- 
bromindigo appears in the urine of rats 
after intragastric inj ections of hexa- 
bromostearic acid. 

J. F. MCCLENDON, 
J. GERSHON-COHEN 

Department of Radiology, 
Albert Einstein Medical Center, 
Philadelphia, Pennsylvania 

We thank McClendon and Gershon- 
Cohen for bringing their article to our 
attention. 

J. WENDELL BURGER 
Trinity College 

Ti Li Loo 
National Cancer Institute 
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The Applied Physics Laboratory 

of 

The Johns Hopkins University 

Ainnuncs Appointments 
for 

SENIOR SCIENTIFIC STAFF 

The Assessment Division of The Applied Physics Laboratory has 
undertaken new responsibilities and is expanding its Senior Analytical 
Staff. Senior Scientists in such fields as Mathematics, Physics and Physical 
Chemistry have in the past proven very effective in solving the types of 
problems involved which include analyses of tactical situations, the em- 
ployment of future weapon systems and the application of the most recent 
advances in science and technology. 

Performance of the work requires close association with scientists 
of other laboratories, operations research personnel of all branches of 
the Armed Services, and with senior military and civilian personnel. 

Studies undertaken by this group will provide guide lines for the 
hardware research of future years. Staff members are expected to initiate 
ideas in support of a broad program of National Defense needs and carry 
them through appropriate analyses with assurance that sound results will 
be given consideration by the responsible agencies. 

The Laboratory's locale, equidistant between Baltimore and Wash- 
ington, D. C., allows staff members to select urban, suburban or rural 
living and either of these two outstanding centers of culture as a focal 
point for fine living. 

These appointments offer exceptional opportunities. For information 
and arrangements for interview, write in confidence to: 

Dr. Charles F. Meyer 
Assessment Division Supervisor 

The Applied Physics Laboratory 
The Johns Hopkins University 

8615 Georgia Avenue 
Silver Spring, Maryland 
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Baird-Atomic's Single Tube Liquid Scintillation 
Spectrometer obsoletes costly coincidence 

* systems for Carbon and Tritium 
*The unit B (efficiency2 over background) ACO P 
is actually the figure of merit of any counting 

EFIF 2 ' 

system. A system with a higher' lets you 
count more accurately in a shorter length pf * Patented B/A Optical System 

Dima taken to optimize figure of merit (20 allows maximum light transmission, fea- 

C,tritrated ttoeeluuenxe,0Upp00t;0;StX PPO00000$T0X;0 and,0; tures light-tight sample holder and a special 
P.O.POPVv dMferentiai opeaUor 

double shutter to insure highest operating 
ef ficiency at all temperatures. Completely 

t 
)PT 

TiGURE 
OF 

interlocked. 
=AL- M yEiR IT * Special Fast Electronics 

tV t T\IP NG \ * EFF ... 000*0 0only available from B/A. Advanced engi- 

-Cneering provides an extremely high gain and 
low noise amplifier-analyzer. 

* Unmatched Versatility 
IL'L_ _ \X 00.d. obsoletes all coincidence systems by elimi- 

nating need for optical symmetry. You have 
13Xt B/S \! X 0/ complete choice of sample size, shape or 

: 
;0 

model tX \ = matrial, liquid or solid. 

Withhis new combination of detector and elec- 
tronicyou are now able to assemble a system best 

l / A suited&to your needs and budget. Simple to operate, 
;00 double 4\ oX 0/-') \ /compat, accurate with or without a freezer, the 
:XX:;; tube XI ,s, I B/A Model 745 is capable of performing the most 

co 01Cdence sensitive C" and H3 counts with speed and preci- 

T iA 0 System sio\ I>0ay xX l<0n under a wide range of conditions. 

Write today for detailed specifications and optional 
instrument combinations. 

ES3L3ENLB?IllU UnEX1 

^ ;j | | | ~~~~~~Besird 

WWInl -Atomic Ince. 
33 UNIVERSITY RD., CAM BR IDGE 38, MASS. 

Boston, Mass.!/Pittsburgh/ Philadelphia/Los Angeles/ 
San Francisco/New York/Washington, D. C./Dallas/ 

Chicago/Atlanta/ Detroit 
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.Kodak reports on: 
blood in depth ... a way to stiffen oil ... a nice material 
to coat with photographic emulsion 

The sanguinary details 

*:7: X 

Among the red cells, three of the principal types of white cells, left to right: 
a lymphocyte, representing about 30% of the white cells; a neutrophil, 
representing 60%; an eosinophil, representing about 2%. 

Megaloblastic cells, character- 
istic of the pattern of red cell 
maturation in pernicious anemia. 

Erythrophagocyte,' seen in an un- 
common blood condition, where 
white cells swallow red cells. 
Here is one that has eaten three. 

The objective documenta- 
tion of hematological observa- 
tions through properly con- 
trolled photomicrography is 
treated with some depth in the 
current issue of our periodical 
Medical Radiographly and Pho- 
tographiy. It contains some ex- 
cellent color photomicro- 
graphs, including a series which 
depicts the maturation of hu- 
man blood cells. However, if 
we were to go to the expense 
of reproducing the color on 
this page, it would use up 
money better spent in face-to- 
face instruction in hematologi- 
cal photomicrography for those 
who need it. You can look at 
the color all you want to by 
requesting a copy of the blood 
issue of M. R. & P. from East- 
man Kodak Company, Medi- 
cal Sales Division, Rochester 
4, N. Y. 

More film maY be expetided on 
Old Faithful in Yellownstone Nation- 
al Park than on all the blood in the 
vorld. Every man has his owvni idea 
of a natural marvel to photograph. 

Look, ma! Practically no hydrogenation! 

...MA -~~~~~~~~~~~~~~~~~....... 
::..:;0 ..... 

:X 
::. 

1. Into a liquid triglyceride such as 
cottonseed oil put a small percent- 
age of monoglyceride made from 
any saturated fat. 

........... 

2. Heat to about 75?C and cool. 

This works onily with exception- 
ally pure monoglycerides such as 
we make by molecular distilla- 
tion in carload quantities. To find 
out more, write Distillation 
Products Industries, Rochester 3, 
N. Y. (Division of Eastman 
Kodak Company). 

3. The oil becomes a stiff solid. The 
crystalline matrix holds the oil for 
prolonged periods with practically 
no leakage. 

Flatness 

Complexity, complexity! Rest the mind on a simple product, 
a photographic-emulsion-bearing rectangle 6.0 millimeters 
thick, 190 millimeters wide, 215 millimeters long, and flat 
within 0.00002-inch per inch. We mean: Nowhere on the sur- 
face bearing the emulsion will it be possible to draw a circle 
of one-inch diameter containing a point of the surface more 
than 0.00002-inch distant from the plane of the circle. 
Though achievement of such flatness is not simple, that is none 
of the user's business. 

The user's business is to know the path of a man-made 
object moving across the sky and to know it with the best pre- 
cision that man can currently master for the task. The work 
requires dimensional constancy of the material which bears 
the image. 

That material is glass, a substance known to the Phoenicians 
and since improved. Our kind alters its linear dimensions by 
0.00045 % for each degree Fahrenheit of temperature change. 
Polyester, the most dimensionally stable of commercially 
available plastics, is called "stabilized" when its temperature 
coefficient is brought down to twice that. For the hardened 
steel from which gage blocks are made, the linear expansion 
coefficient is down to 0.00056%. Steel is opaque and does 
wicked things to sensitive emulsions. 

George Eastman quit his job as a bank clerk in 1881 when he found 
he could coat emulsion on glass and sell it. That's how our whole busi- 
ness started. Don't think of the photographic plate as an antique, how- 
ever. To find out how wrong that would be, try putting a question to A 
Eastman Kodak Company, Special Sensitized Products A 
Division, Rochester 4, N. Y. For one thing, you could X 
ask abolt those ballistic camera plates announced 
above. 

This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Try UNITRON'S new 

M ICROSCO P E 
The Model MPS is a precision instru- 
ment designed to meet the exacting 
requirements of science, education 
and industry. Ideal for work in chemis- 
try, crystallography, biology. as well as 
the technology of paper, glass, textiles 
and petroleum. 

* Eyepieces: 5X (micro.), 1OX (cross.) 
* Objectives: 4X, 1OX, 40X, achro- 

matic, strain-free, centerahle 
* Nosepiece: quick-change type 
* Substage condenser: focusable, 

3-lens, swing-out top mount, iris 
diaphragm 

* Polaroid polarizer: rotatable 3600 
* Polaroid analyzer: in sliding mount 
* Bertrand lens: centerable 
* Stage: 115mm diameter, revolves 

3600, reads to 6' with vernier 
* 2 Compensators: quarter-wave 

plate and first order red plate 
* Focusing: both coarse and fine 

FREE TEN-DAY TRIAL 

Quantity prices on three or more a 
Accessory mechanical stage $14-75 

EEE.' 
| Please rush UNITRON's Microscope Catalog it-2 

Name 

Company 

I Address 

L City State i 

Continuous Model No. FE-2C 
Evaporation under reduced pressure- 
particularly valuable when aqueous so- 
lutions and high boiling solvents (e.g., 
butanol) are used. 
* Ideal for separation of: 

Concentrated solutions that would 
otherwise foam 
Heat and air sensitive solutions 

* Performs separations in a fraction of 
the time required by conventional 
methods 

* Easily disassembled to remove sol- 
ute and also for cleaning 

PRICE COMPLETE (with Thermo Regu- 
lator), F.O.B. New York $330.00 
Also available: FLASH EVAPORATOR 
FE-2. Regular model for single batches. 
Price complete $215.50 F.O.B. N. Y. 

Write for additional information 

trj INSTRUMENTATION 

ASSOCIATES 
Distributors of 

Laboratory and Scientific Specialties 
17 West 60th Street New York 23, N. Y. 

Meetings 
Science Congress at Singapore 

The University of Malaya, at Singa- 
pore, was host to an international bio- 
logical congress held at the university on 
2-9 Dec. 1958. The congress was in cele- 
bration of the centenary of the formula- 
tion of the theory of evolution by Charles 
Darwin and Alfred Russel Wallace, and 
the bicentenary of the publication of the 
tenth edition of the Systema Naturae of 
Linnaeus. Singapore was a particularly 
appropriate site for such a meeting, 
since this city served Wallace as a base 
of operations during his 6-year sojourn 
in Malaya, when he formulated his con- 
cept of the mechanism of evolution. 

Guests from 12 countries, represent- 
ing four of the five continents, partici- 
pated in the program, which lasted a 
full week. Sunday was taken up with 
conducted field trips to places on Singa- 
pore Island of special interest to biolo- 
gists. The official guests were J. B. S. 
Haldane (Indian Statistical Institute, 
Calcutta), G. S. Carter (University of 
Cambridge), and H. G. Andrewartha 
(University of Adelaide). The Royal 
Society of London was represented by 
E. J. H. Corner, the British Association 
for the Advancement of Science by H. 
Munro Fox, the Zoological Society of 
London by R. D. Purchon, and the In- 
stitute of Biology by J. R. Audy. Pur- 
chon was chairman of the organizing 
committee, and Roland Sharma was 
general secretary. 

Haldane served as president of the 
congress, and his presidential address, 
"The Theory of Natural Selection To- 
day," provided the keynote of the pro- 
gram. After affirming that, after a hun- 
dred years, the concept of natural selec- 
tion as an agent in evolution is more 
firmly established than ever, Haldane 
suggested that "the next great step in 
biology, comparable to those we are 
celebrating today, may be made-or may 
already have been made-in a tropical 
country." He further suggested that "the 
lack of complicated apparatus may even 
stimulate us to look at wNhat is before 
our eyes. 

A total of 68 papers was presented, 
under the general categories of evolu- 
tion, parasitology and entomology, zoo- 
geography, terrestrial ecology, fresh-water 
ecology, genetics, anthropology, system- 
atics, and botany. Emphasis throughout 
was on evolution (especially on those 
aspects of evolution that can best be 
studied in the tropics) and on tropical 
ecology, especially as it affects human 
welfare and well-being. The necessity 
for understanding the ecology of the 
tropics-so different in many wrays and 
so much more complex than the ecol- 
ogy of temperate zones-if man is to 
avoid disaster in his attempts to manage 
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tropical nature was repeatedly stressed 
by speakers and discussants. The Uni- 
xversity of Malaya proposes to issue a 
volume containing the papers read at 
the congress. Abstracts of the papers 
have already been published by the uni- 
versity. 

Participants were given a choice of 
three tours to various parts of Malaya, 
each under the leadership of a staff 
member of the zoology department of 
the university; these enabled foreign 
visitors to see something of tropical 
biology firsthand. One tour, to the King 
George V National Park in north-cen- 
tral Malaya, was conducted by J. R. 
Hendrickson. The park contains 1700 
square miles of virgin tropical rain for- 
est, in which the visitors lived and 
w orked for a week; emphasis was on 
tropical terrestrial ecology. A second 
tour, along the west coast of Malaya as 
far north as Penang, which was led by 
D. S. Johnson, explored the various 
types of fresh waters in Malaya and 
studied tropical fresh-water ecology. A 
third tour, to Raffles Light in the Straits 
of Singapore, led by R. E. Sharma, 
studied tropical marine ecology. 

It was generally agreed that the con- 
gress was an outstanding success. It was 
well organized and efficiently run, and it 
emphasized problems that are pertinent 
to the tropics in general and to South- 
east Asia in particular. The papers pre- 
sented were of the highest calibre. In 
view of the fact that the University of 
Malaya is only 9 years old, the centenary 
and bicentenary congress was nothing 
short of a triumph. 

D. DWIGHT DAVIS 

Chicago Natural History Museum, 
Chicago, Illinois 

American Statistical Association 

The 119th annual meeting of the 
American Statistical Association will be 
held in Washington, D.C., 27-30 De- 
cember, with headquarters at the Shore- 
ham Hotel. The 4-day meeting will have 
more than 50 technical sessions covering 
the methodology and application of sta- 
tistics in many different professional 
fields. The sessions are sponsored and 
organized by the five sections of the 
American Statistical Association-Bio- 
metrics, business and economic statistics, 
physical and engineering sciences, social 
statistics, and training-and by the In- 
stitute of Mathematical Statistics. This 
meeting will be joint with a number of 
other societies, among them the Amer- 
ican Economic Association, the Ameri- 
can Finance Association, the Biometric 
Society ( ENAR ), and the Institute of 
Mathematical Statistics. 

Further information regarding the pre- 
liminary program and other details will 
be available from the American Statis- 

tical Association office, 1757 K St., NW, 
Washington 6, D.C., later this year. The 
program will be under the general chair- 
manship of Charles D. Stewart, Deputy 
Assistant, Secretary of Labor, U.S. De- 
partment of Labor, Washington, D.C. 

Animal Cell Biology 

The fourth annual Conference on 
Quantitative Study of Animal Cell Biol- 
ogy in vitro will be conducted by the 
department of biophysics of the Univer- 
sity of Colorado, 31 August-3 Septem- 

ber. The course is sponsored by the 
Colorado division of the American Can- 
cer Society and is open to persons with 
the doctorate degree who are doing re- 
search or graduate teaching in biology 
and medicine, and to students who are 
currently enrolled as candidates for the 
Ph.D. degree in biological disciplines. 

Lectures and laboratory demonstra- 
tions illustrating the basic techniques 
will be presented, but major emphasis 
this year will be placed on application 
of the quantitative methodologies to 
problems in mammalian cell genetics 
and chromosome analysis, biochemistry, 

New Versatility in Polarographic Analysis 
WIDE-RANGE FISHER ELECDROPODE? 
* Manual or automatic operation 
* Measures concentrations of 0.01 to 

0.00001 equivalents per liter 
* Increased potential range (- 3 to +2 

volts) 
* Line-operated, without tubes or 

batteries 
* Separate polarographic cell permits 

thermostating 
* Accessory for amperometric 

titrations 
Modern electronic design has increased 
the usefulness of the all-new Model 65 
Elecdropode. Its extended potential 
range makes possible the accurate qual- 
itative and quantitative analysis of a 
greater variety of inorganic, organic 
and biological materials. There are 

Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pa. 

polarographic methods for trace metals 
in alloys or body fluids ... for alkaloids 
and antibiotics . . . for oxygen, halides 
and many other positive and nega- 
tive ions. 

Use of a Model 66 Recorder makes 
determinations fully automatic and 
doubles the 400-to-I sensitivity range. 
The Amperometric Titrimeter? acces- 
sory carries the range down to 10-6 
or lower. 

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

For full details, please write address 
shown below: B-102b 

FISHER 

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

America's Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 

12 JUNE 1959 1621 



Inertial _^ 

Guidance 

New 

From Cenco-developed by MIT and the AC Spark Plug 
Div. of General Motors. For visual demonstration of gyro- 
scopic principles-inertia, precession, nutation, single and 
two degrees of freedom gyro, automatic pilot or inertial 
guidance, gyro compass, laws of motion. Motor driven. 
Complete with built-in turn table and handbook of experi- 
ments and theory No. 74730 Deluxe Research Model $254.00 

CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 

A1718M Irving Park Road * Chicago 13, Illinois 
Branches and Warehouses-Mountainside, N. J. 
Boston * Birmingham * Santa Clara * Los Angeles * Tulsa 
Houston * Toronto . Montreal * Vancouver * Ottawa 

Crystals are not just a sideline at ISOMET. 
Years of research and development have en- 
abled us to produce consistently the highest 
quality crystals obtainable and at attractive 
prices. We go all out to serve you with 

HIGHEST QUALITY 
ATTRACTIVE PRICES * PROMPT DELIVERY 
-three good reasons why leading spectro- 
scopists everywhere are turning to ISOMET for 
their crystal needs. Why don't you try us on 
your next order. 

NaCI, KBr, KCI, KI, CsBr, Csl, BaF2, MgO 
Rough blanks, polished windows, prisms, special shapes. 

Standard liquid and gas cells; special cells. 
Repair and polishing service for cells and windows. 

_____ KBr Pellet Powder. 
07tts,tj,suX| WRITE TODAY for price list and 

free Technical Bulletin No. 1577. 

p ko.lo`34 PIis Pk 

virus-host cell interaction, and radiation 
studies. Possible uses of these methods 
in ciinical medicine will also be consid- 
ered. Participants should possess ac- 
quaintance with the principles of sterile 
technique and with the philosophy of 
quantitative microbiology. 

Because requests for admission have 
in the past always exceeded the avail- 
able facilities, applicants, up to the limit 
of 50, will be accepted in order of re- 
ceipt of their completed applications. 
Inquiries should be addressed to the De- 
partment of Postgraduate Medical Edu- 
cation, University of Colorado Medical 
Center, 4200 E. 9th Ave., Denver 20, 
Colo. 

Mammalogists to Meet 

The American Society of Mammalo- 
gists will meet 22-24 June in Washing- 
ton, D.C. Sessions will be held at the 
U.S. National Museum Auditorium, 
and meeting headquarters will be at the 
Harrington Hotel. The program will in- 
clude technical papers that cover a di- 
versity of basic mammalogical and eco- 
logical studies carried on throughout 
North America. Special tours are sched- 
uled to the Fish and Wildlife Service's 
Patuxent Research Refuge in Maryland 
and the National Zoological Park. A 

banquet and a program of outstanding 
documentary films are planned for the 
evening of 23 June at the Cosmos Club. 
Further information may be obtained 
from Viola S. Schantz, General Chair- 
man, United States National Museum, 
Washington, D.C. 

Symposium on Hematin Enzymes 

Under the auspices of the Interna- 
tional Union of Biochemistry, a sym- 
posium on hematin enzymes is to be held 
in Canberra, Australia, between 31 Au- 
gust and 4 September 1959. The sympo- 
sium is being arranged by the Australian 
Academy of Science, and participation 
is by invitation. 

About 40 scientists are expected to at- 
tend. Papers will be concerned with 
aspects of the following topics: the bio- 
genesis and metabolism of heme com- 
pounds; the chemistry of hemoproteins, 
regarded as iron complexes, and as pro- 
teins; cytochromes and cytochrome oxi- 
dase; catalases and peroxidases; the 
respiratory chain and cellular organiza- 
tion; and problems of classification and 
nomenclature of cytochromes. The pro- 
ceedings of the symposium are to be pub- 
lished by Pergamon Press in a special 
volume. 

The costs of this meeting are being 

borne by the Australian Academy of 
Science, the International Union of Bio- 
chemistry, and the Wellcome Trust. 
Travel of some overseas participants is 
being supported by the appropriate or- 
ganizations in their respective countries. 

A meeting of the Cytochrome Sub- 
commission of the I.U.B. Commission 
on Enzymes is to be held in the week 
following the symposium. 

Professor R. K. Morton, Department 
of Agricultural Chemistry, University 
of Adelaide, South Australia, is con- 
vener of the organizing committee of the 
symposium. 

Infrared Symposium 

Some 300 scientists are expected to 
gather on 30 June at the University of 
Michigan, Ann Arbor, for the 44th 
Infrared Information Symposium. Rep- 
resenting industry, government, and 
academic institutions, they will hear pre- 
sentations concerning infrared reconnais- 
sance equipment, interpretation meth- 
ods, and new concepts. The meeting will 
deal mainly with reconnaissance. 

Attendance is by invitation; only those 
persons with a security clearance and a 
"need to know" will be admitted. The 
symposium is one of a continuing series 
of classified meetings on military appli- 
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PHOTOVOLT Line-Operated 
Multiplier FLUORESCENCE METER 

Mod. 540 

* High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.00 1 microgram quinine sulphate) 

* Micro-fluorimetry with liquid volumes as low as 1 ml 
* Low blank readings, strict linearity of instrument response 
* Universally applicable due to great variety of available fil- 

ters, sample holders, adapters and other accessories 
* Interference filters for high specificity of results and for 

determining spectral distribution of the fluorescent light 
* High-sensitivity nephelometry for low degrees of turbidities 
* Fluorescence evaluation of powders, pastes, slurries, and 

solids, also for spot-tests on filter paper without elution 
Write for Bulletin #392 to 

PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N.Y. 

NOW! a low cost Michelson 
INTERFEROM ETER 
This precision instrument is ingeniously designed to provide 
.2% accuracy at minimum cost. Directly calibrated in 
angstroms. Clear, well defined fringes are observable and 
measurable. Refractive properties of transparent materials 
can be easily studied. Sturdily constructed for classroom 
or laboratory research. 

Complete with monochromatic mercury light and 
illustrated experiment manual . . . only $209.95 

CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 

1718M Irving Park Road * Chicago 13, Illinois 
Branches and Warehouses--Mountainside, N. J. 

Boston * Birmingham * Santa Clara * Los Angeles * Tulsa 
Houston * Toronto . Montreal * Vancouver * Ottawa 

new 
......... .. .> . }.m . 

instruments 
for infusion 

and retracting 
of liquids 

FOR GENERAL 
APPLICATION 

HERE is an economical and convenient means for de- 
livering small quantities of liquids at accurately con- 
trolled rates. 

A threaded shaft, carrying a syringe holder and a 
pusher, is mounted in place of the regular drum spindle 
and rotated in the same manner. Syringes are clamped in 
place, or released by turning a single thumbscrew. The 
unit is designed to be attached to, and driven by, our 
Bird Kymograph #70-060. This propeller may be used 
with equal facility on our older model (four-speed kymo- 
graph. 

Since any Luer syringe, from 5 ml. to 50 ml. capacity 
may be used, and since the kymograph drive provides a 

choice of five speeds, a wide range of delivery rates is available, as 
indicated in the following table. 

This instrument has clinical applications in anaesthesia, surgery, 
gynecology, radiology and neuropsychiatry. It is particularly useful for 
administering small volumes of injectable drugs which are to be 
given over a period of time. 

71-04990 S y r i n g a Approximate Delivery Rates in Millileters per minute 
Driver and Kymograph Syringe Capacity 5 10 20 30 50 
(less drum and drum Speed No. 1 .0046 .0059 .0118 .0157 .024 
shaft) a n d wiehout 

Speed No. 2 .023 .030 .059 .078 .12 syringe. 
Speed No. 3 .116 .148 .29 .39 0.6 

71-0499 Syringe Driver Speed No. 4 .58 .78 1.48 1.96 3 
only. Speed No. 5 2.9 3.7 7.4 9.8 15 

SYRINGE RETRACTOR 
Similar to the Bird Syringe Driver, (Catalogue No. 71-0499), but is de- 

signed for withdrawing samples of blood (or other liquids) at accurately 
controlled rates. 
71-04992-Syringe Reeractor and Kymograph (less drum and drum Shaft) 

and without syringe. 
71404991-Syringe Retractor, complete with change-gears. 

EPWDULPIP &WWDflLD wme0 
Manufacturers & Distributors of Scientific Equipment 

6th & Byrd Streets - Richmond, Va. 
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SCIENTIFIC INDUSTRIES 

U LTRA-BU RET 
. . ..... ..... ..... . .. . . .....;... 

A NEW INSTRUMENT THAT 
GIVES YOU. . 
* PRECISE CONTROL OVER ULTRA- 

MICRO QUANTITIES--Markings to 
.001 mli.; can be reaid to .0001 ml. 

* HIGH CAPACITY-a u to 7 ml. with- 
out refilling. Ultra-mnicro and macro. 

* EASY READING ON CALIBRATED 
WHEEL-No meniscus; simple reset 
to zero to start each titration. 

* INSTANT SPEED ADJUSTMENT- 
Perfect control without use of valves 
or stopcocks. Just turn the wheel. 

Take Advantage of our 
30 Day Test in y'J;ur laboratory 

Ask yoiur Labo rat oryi Supply 
I)eaecr -for particulars .or 
wiirite for Descriptitve Bulletin! 

SCIENTIFIC INDUSTRIES, INC. 
27 Park Street Sp?ingfield 3, Mass. 

PSYCHOPHARMACOLOGY 
AAAS Symposium Volume 

edited by 
Nathan S. Kline 

6" x 9", clothbound, 175 pp., 
bibliographies, index, 1956 

$3.50 ($3.00 for 
cash orders by AAAS members) 

This volume consists of material pre- 
sented at the first major conference on 
the remarkably successful use of new 
drugs such as chlorpromazine in the 
treatment of mental disease. 

"The authors are competent and care- 
ful workers who have approached this 
problem with a scientific attitude .. 
Throughout the volume runs the thread 
of caution . . . New vistas are being 
opened for the psychiatrist, the neurolo- 
gist, the physiologist, the psychologist, 
the pharmacologist, and the chemist." 
Foreword, Winfred Overholser. 

"This volume is not a reference in- 
tended for use at the introductory stu- 
dent level. It can be reviewed with in- 
terest, however, by any serious member 
of the reading public" American journal 
of Pharmaceutical Education, July 1956. 

At aul book stores or write 

American Associatiton 

opened for the pySars,tenuoo 

Adisvancemeisnot of Scieencein 
1515st Maevr,byanyuseriou Ave.,eN 

WfPhr ashuingto 5dcto, D ul.C. 6 

cations of infrared techniques. It is spon- 
sored by the Office of Naval Research 
and is conducted under joint direction 
of the military services. 

Thomas B. Dowd of the Office of 
Naval Research, Boston (495 Summer 
St.), is in charge of invitations. Pro- 
gram chairman is William L. Wolfe, 
head of the Infrared Information and 
Analysis Center at the University of 
Michigan's Willow Run Laboratories. 

Biology Teaching 

The College Entrance Examination 
Board Conference on Advanced Place- 
ment in Biology will take place 25-27 
June at Chatham College, Pittsburgh, 
Pa. Collegiate and secondary-school ad- 
ministrators and faculty will participate 
in workshop sessions on the instruction 
of able students especially interested in 
biology, and will hear talks on biology 
curricula and teaching. In addition to a 
representative from the College En- 
trance Examination Board program in 
advanced placement, speakers will in- 
clude Oswald Tippo, Eaton pr6fessor of 
biology and director of the Marsh Bo- 
tanical Garden, Yale University. 

The conference is open to all inter- 
ested educators. Information and appli- 
cation blanks may be obtained by writ- 
ing to the conference chairman, Dr. 
Phyllis C. Martin, Chairman of the De- 
partment of Biological Sciences, Chat- 
ham College, Woodland Road, Pitts- 
burgh 32, Pa. 

Forthcoming Events 

July 

12-17. American Waterworks Assoc., 
annual conv., San Francisco, Calif. (H. 
E. Jordan, AWA, 521 Fifth Ave., New 
York 17.) 

13-17. National Assoc. of Power En- 
gineers, natl. conv., Boston, Mass. (A. F. 
Thompson, Secretary, NAPE, 176 W. 
Adams St., Chicago, Ill.) 

13-17. Plastic Surgery, 26th intern. 
cong., London, England. (D. Matthews, 
Organizing Secretary, Intern. Cong. on 
Plastic Surgery, c/o Inst. of Child Health, 
Hospital for Sick Children, Great Ormond 
St., London, W. 1.) 

13-17. Standardization, intern. (coun- 
cil meeting), Geneva, Switzerland. (ISO, 
1-3, rue Varembe, Geneva.) 

15. American Soc. of Facial Plastic Sur- 
gery, New York, N.Y. (S. M. Bloom, 123 
E. 83 St., New York 28.) 

15-17. Fluorine Chemistry, symp., 
Birmingham, England. (Chemical Soc. 
of London, Burlington House, Piccadilly, 
London, W. 1.) 

15-17'. Shaft Sinking and Tunnelling, 
symp., Olympia, London, England. ( Insti- 
tution of Mining Engineers, 3, Grosvenor 
Crescent, London, S.W. 1. ) 

15-18. British Assoc. of Urological Sur- 
geons (members and guests), Glasgow, 

Scotland. (Joint Secretariat, 45, Lincoln's 
Inn Fields, London, W.C.2, England.) 

15-18. British Cong. of Obstetrics and 
Gynaecology, 15th, Cardiff, Wales. 
(BCOG, Maternity Hospital, Glossop 
Terrace, Cardiff.) 

15-24. British Medical Assoc., Edin- 
burgh, Scotland. (BMA, Tavistock Sq., 
London, W.C.1, England.) 

16-24. Canadian Medical Assoc., 92nd 
annual meeting in conjunction with the 
British Medical Assoc., Edinburgh, Scot- 
land. (A. D. Kelly, CMA, 150 St. George 
St., Toronto 5, Ontario, Canada.) 

17. High Energy Nuclear Physics, 9th 
annual intern. conf. (Intern. Union of 
Pure and Applied Physics, Moscow, 
U.S.S.R.). (R. E. Marshak, Univ. of 
Rochester, Rochester, N.Y.) 

19-24. American Crystallographic As- 
soc., Ithaca, N.Y. (J. Waser, Rice Inst., 
Houston 5, Tex.) 

19-25. Pediatrics, 9th intern. cong., 
Montreal, Canada. (R. L. Denton, P.O. 
Box 215, Westmount, Montreal 6.) 

20-26. Radiation and Atmospheric 
Ozone, joint symp., by Intern. Union of 
Geodesy and Geophysics and World Mete- 
orological Organization, Oxford, England. 
(WMO, Campagne Rigot, 1, avenue de 
la Paix, Geneva, Switzerland.) 

22-23. Rocky Mountain Cancer Conf., 
Denver, Colo. (N. Paul Isbell, 835 Re- 
public Bldg., Denver 2.) 

23-30. Radiology, 9th intern. cong., 
Munich, Germany. (Sekretariat des 9 In- 
ternationalen Kongresses fur Radiologie, 
Reitmorstrasse 29, Munich 22.) 

26-30. International Psychoanalytical 
Assoc., Copenhagen, Denmark. (Miss P. 
King, 37 Albion St., London, W.2.) 

27-4. International Federation of 
Translators, Bad Godesberg, Germany. 
(Dritter Internationaler FIT-Kongress, 
Kongress Sekretariat, Bundesverband der 
Dolmetscher und tVbersetzer e. V. (BDtV) 
Hausdorfstrasse 2, Bonn, Germany.) 

30-31. Computers and Data Processing, 
6th annual symp., Estes Park, Colo. (W. 
H. Eichelberger, Denver Research Inst., 
Univ. of Denver, Denver 10, Colo.) 

August 

1-8. World Congress of Esperantists, 
44th, Warsaw, Poland. (Office of Intern. 
Conferences, Dept. of State, Washington 
25.) 

4-5. American Astronautical Soc., 2nd 
annual western, Los Angeles, Calif. (A. P. 
Mayernik, AAS, 6708 53 Rd., Maspeth 
78, N.Y.) 

6-8. Human Pituitary Hormones, col- 
loquium (by invitation only), Buenos 
Aires, Argentina. (G. E. W. Wolsten- 
holme, Ciba Foundation, 41 Portland 
Place, London W.2, England.) 

9-12. American Soc. of Mechanical 
Engineers (Heat Transfer Div.), conf., 
Storrs, Conn. (D. B. MacDougall, ASME, 
29 West 39 St., New York 18.) 

9-15. Physiological Sciences, 21st in- 
tern. cong., Buenos Aires, Argentina. (C. 
F. Schmidt, Univ. of Pennsylvania School 
of Medicine, Philadelphia 4.) 

10-13. National Medical Assoc., De- 
troit, Mich. (J. T. Givens, 1108 Church 
St., Norfolk, Va.) 

(See issue of 15 May for comprehensive list) 
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