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Beckman/Spinco Model CP Continwious 
Flow Elect rophtoresis instrument 
with accessoryfraction collector allows . ... ........ 
unattended runs of 72 hours. 

As long as your biochemical or organic mixture is 
water-soluble and the fraction you want is ionized 
- chances are our Model CP Continuous Electro- 
phoresis can separate it - and in quantity. 

In the field for three years, the CP has solved a 
wide array of fractionating and purifying problems. 
In biochemistry the Spinco Model CP separates 
amino acids, peptides, hormones, sterols, bacteria, 
viruses, serum proteins and lipoproteins... is used in 

TO: Spinco Division, Beckman Instruments, Inc. 
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operating conditions and literature references. 
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processing antibiotics and concentrating vaccines. 
In organic chemistry the CP can isolate the end 

product in many types of reactions, in quantities 
up to a gram of pure material a day. Often the vari- 
ous side products can be separated as well. 

If you face the problem of preparing pure frac- 
tions in volume, investigate the CP Continuous 
Electrophoresis now. Fill in the coupon and you will 
receive literature by return mail. 

Beckman, 
Spinco Division 
Beckman Instruments, Inc. 
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Robert Boyle of the usefulneSs of mathematicks 
".. .. I consider that without understanding as much of the 
abstruser part of geometry, as Archimedes or Apollonius, 
one may understand enough to be assisted by it in the 
contemplation of nature; and that one needs not know 
the profoundest mysteries of it to be able to discern its 
usefulness ... I confess that after I began... to discern 

how useful mathematicks may be made to physicks, I 
have often wished that I had employed about the specu- 
lative part of geometry, and the cultivation of the specious 
Algebra I had been taught very young, a good part of that 
time and industry that I spent about surveying and forti- 
fication... and other practick parts of mathematicks." 

-_Of the Usefulness of Mathematicks... 1663 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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Letters 
Sex Chromatin 

In a recent article (1), I favored the 
view that the sex chromatin represents 
heterochromatic regions of the two X 
chromosomes of female cells. The as- 
sumption of somatic pairing of the X 
chromosomes is an unsatisfactory aspect 
of this hypothesis. Somatic pairing of 
chromosomes is well known in many 
species of insects and has been de- 
scribed in the newt and frog (2). But 
evidence for such a relationship be- 
tween the X chromosomes or other 
homologous chromosomes in somatic 
cells of mammals is admittedly scanty 
and inconclusive. For example, Ohno 
et al. (3) found evidence in the mouse 
for somatic association of the X 
chromosomes in epithelial cells of 
ovarian follicles and the mammary 
gland, but not in other types of cells 
that were examined. A possible way out 
of the dilemma is suggested by two 
important observations that have come 
to my attention. They demonstrate, at 
any rate, that the precise relationship 
between the sex chromnatin and chromo- 
somes is an unsolved problem that 
challenges the resources of cytologists. 

Kosin and Ishizaki (4) showed that 
the presence of sex chromnatin in so- 
matic-cell nuclei is a female character- 
istic in the domestic chicken. Since the 
female is here the heterogametic sex, 
the sex chromatin cannot in this in- 
stance be a derivative of homologous 
sex chromosomes. Further, it is stated 
that the sex-chromatin complex for the 
female chicken is ZO (5). It seems, on 
this basis, that the sex chromatin in 
fowl is a derivative of the single Z 
chromosome, unless it bears no direct 
relationship to the sex-chromosome 
complex. 

Related to the foregoing observation 
is the study by Ohno et al. (6) on 
nuclei of regenerating liver in the rat. 
A distinctive chromocenter was seen 
in interphase nuclei of females but not 
of males. In prophase nuclei, neither 
the X nor the Y chromosome of the 
male seemed to demonstrate positive 
heteropycnosis. But in prophase nuclei 
of females the surprising observation 
was made that one X chromosome 
was positively heteropycnotic while the 
other X chromosome was isopycnotic 
with respect to the autosomes. Ohno 
and his collaborators suggest that the 
positively heterochromatic X chromo- 
some may be of paternal origin. It 
was folded back on itself in early 
prophase nuclei; this could explain the 
occasional clearly bipartite appearance 
of the sex chromatin. Ishizaki (7) 
states that a bipartite structure has also 

been detected in the sex chromatin of 
the chicken. 

Confirmation of this work, and par- 
ticularly its extension to the nuclei of 
man, would be of first importance in 
interpretation of the chromatin pat- 
tern and sex-chromosome constitution 
of patients with anomalies of sex devel- 
opment. Exact knowledge of the basis 
of nuclear sexual dimorphism is also 
needed for an explanation of the female 
chromatin pattern that is found in some 
teratomas in male hosts (8). We are 
now passing from the descriptive to the 
more difficult analytical phase in the 
study of the sex chromatin. The work 
of cytogeneticists and students of 
chromosome morphology is likely to 
play a decisive role in establishing the 
basis of sexual dimorphism in inter- 
phase nuclei. 

MURRAY L. BARR 

Department of Microscopic A natomy, 
University of Western Ontario, 
London. Canada 
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Position of the Catholic Church 

It is very distressing to a scientist 
who is a Catholic to see in your columns 
a review such as that given by M. Ed- 
ward Davis to Sulloway's Birth Control 
and Catholic Doctrine [Science 130, 
559 (1959)]. This distress comes not 
from the fact that Sulloway, Huxley, 
and Davis agree that contraception is 
the best method of controlling the birth 
rate-a position with which I heartily 
disagree-but from the fact that evi- 
dently neither Davis nor the editors of 
Science understand the basis upon which 
a review of such a work must be written. 

Assuming that Davis has correctly 
presented the facts as assembled by 
Sulloway, it is also evident that Sul- 
loway is too deficient in philosophical 
and theological background to have 
undertaken the task he set himself. 
This, of course, is not the responsibility 
of Davis or of the editors of Science. 
It is your responsibility to see that your 
reviews do not give a distorted picture 
of the situation. In what follows I shall 
concern myself solely with the review. 

The first question that must always 
be considered in reviewing a book like 

(Continued on page 1362) 
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"'We Count More Samples... 
Count For Longer Periods... 
And Still Have More Time For Research' 

e -4t-~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~---I------ ----- ......... 

t~~~~~~~~~~~~~~~~~~~. ........... 

This is a typical quote from research person- 
nel in laboratories where Packard Tri-Carb 

-mGf lD) 3/ I Spectrometers and/or Auto-Gamma 

Spectrometers are used. 

lag { e /1t | These instruments are completely auto- 
matic. They handle up to 100 samples and 

Tri-Carb? Liquid Scintillation Spectrometer record all data (sample number, time and 
For counting Tritium, Carbon-14 and 
other beta- and alpha-emitting isotopes. scaler counts) accurately and permanently on 

paper tape. Operation can be maintained on 
a 24-hour basis. No staff time is required for 

counting. Consequently, laboratory per- 
sonnel have more time for other important 
research work. 

Auto-Gamma? Spectrometer If you are counting radioactive samples, 
for counting gamma-emitting isotopes. learn how Packard can improve your experi- 

mental data and still save you time. Contact 
Packard Instrument Co., Inc. Request latest 

U bulletin on the Tri-Carb Liquid Scintillation 
_ ~~~~~~~Spectrometer and/or the Auto-Gamma 

Spectrometer. 

z 
w 
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Kodak reports on: 
an easy introduction to the chemistry of photography ... a little something 
for the-taxpayers .. . why it's hard to keep our mind on the store 

Book review 
Yoli visit a camera shop and browse 
among the gleaming new wonders of 
Kodak's Automatic Age in Photog- 
raphy. Possibly you buy one. Then 
you recall that even in an age of but- 
ton-pushing, principles underlie but- 
tons. You proceed to the Kodak litera- 
tLlre corner and look for the title 
"Photo Chemistry in Black-and-White 
and Color Photography." 

It may not be there. In that event 
you show this advertisement to the 
clerk, thereby convincing him that the 
book actually exists and that more- 
over it would mean an easy $1.25 sale 
for him if he would but order it for 
you. He, in turn, may convince you 
that it would be simpler to send $1.35 
to Eastman Kodak Company, Sales 
Service Division, Rochester 4, N. Y., 
and get it directly by mail. See how 
it goes. 

Acquisition accomplished, comes 
time to take the measure of the book's 
content and worth. 

The early chapters could well be for 
the kiddies, the bright ones that start 
training early for eminence at the 
Science Fair. That simple is the au- 
thor's approach to the photographic 
process and its history, though he 
writes for an adult who may lack 
knowledge of the difference between 
an element and a compound, yet keep 
up the payments on a split-level by his 
skill at something like color printing. 
Even here provocative tidbits sneak in. 
Do you know the difference between 
chemical and physical development? 
Between the preparation of a printing- 
out and a developing-out emulsion? 
What silver iodide does in an emulsion? 

The pace quickens. By page 53, 
where the chapter "Chemistry of Color 
Development" begins, the reader is al- 
ready watching dimethyl-p-phenylene- 
diamine and x-naphthol react with sil- 
ver bromide to form indophenol blue 
for the dye image. Soon he is following 
the reasons for the numerous ingredi- 
ents of an actual color developer, as 
we add them one by one. 

124 pp., including index. A triumph 
of exposition, theoretical and practical. 
You are welcome to quote that. 

Microelectronics 
Ever hear of the Diamond Ordnance 
Fuze Laboratories? It's a Department 
of the Army agency in Washington. To 
support DOFL, the average citizen 
shells out the federal tax on, let us say, 
several gallons of gasoline a year or a 
little tobacco. Since a fuze is a device 
which times an explosion to blow up 
his enemy, he probably wouldn't mind 

the expense if it were explained to him. 
But, miir abile dicti and happy day, 
prospects brighten that the piddling 
investment will pay off beyond the 
dreams of avarice! 

DOFL has spawned "microelectron- 
ics," the shrinking of electronic as- 
semblies to 1/100 normal size. DOFL 
became involved throuLgh the proxim- 
ity fuze program, which requires very 
small and exceedingly rugged compo- 
nents. We are involved through certain 
products we make. Microelectronics 
may be bigger than both of us. It may 
make possible the placement of elec- 
tronic devices inside the body, for di- 
agnosis or for replacement or repair of 
human organs with electronic equiva- 
lents. It may permit a new directness 
in the study of the central nervous 
system. 

The theme of microelectronics is that 
if you want environment-immune, 
highly "intelligent" circuitry that can 
handle problems of logic and fit into a 
tenth of a cubic inch of space or so, 
you quit at an early stage of the design 
thinking of transistors, diodes, capaci- 
tors, resistors, and such. Instead you 
think of the circuit as one or more 
plates half a millimeter thick and fab- 
ricated as intricately as necessary out 
of various coniductive, semi-conduc- 
tive, and dielectric materials disposed 
among the three dimensions of each 
plate. 

The technique uses Kodak High 
Resoluttion Plates on which the geome- 
try of the various sub-circuits is photo- 
graphed from drawings at great reduc- 
tion. These then become the masks un- 
der which are exposed to ultraviolet 
light the circuit substrate plates that 
have been coated with Kodak Photo 
Resist. Where the mask passes u-v, 
subsequent processing removes the re- 
sist and lays open the substrate for 
either removal of material or insertion 
of other materials by evaporation, 
printing, electro-deposition, or chemi- 
cal deposition. 

The next thinig to do is to sentd to Eastmnan 
Kodcak Company, Special Sentsitized Prod- 
ucts Div ision, Rochester 4, N. Y., for a 
reprinti of "The DOFL Microelectronics 
Program." 

Alkylsulfonyl from 
different viewpoints 
A gentleman of Oak Ridge called to 
our attention a paper (J. Cltemii. Soc., 
1957, 2420) which, in the course of 
examining 29 different alkylsulfonates, 
reports ethyl methanesulfonate as one 
of four which effectively inhibit a trans- 
planted rat carcinoma. Previously 
Haddow and Ross (Nature, 177, 995) 
had reported that this particular com- 

pound has the striking feature of 
greater efficiency when administered 
orally in aqueous solution (20 mg/rat/ 
day) than by daily injection of the same 
solution. The sequence of ideas which 
led Haddow and Ross to this finiding 
is interesting. 

The initial idea was that chloroethyl- 
amines are potential tumor-growth 
inhibitors. The second idea was to use 
the compound 2-chloroethyl methane- 
sulfonate as a reagent for chloroethylat- 
ing an amino group under mild conidi- 
tions. The third idea was to run this 
reaction in vio instead of in vitro. This 
actually worked. 2-Chloroethyl meth- 
anesulfonate proved an effective in- 
hibitor in the rat both intraperitonally 
and orally, and it induced no signifi- 
cant depression of bone marrow.* The 
fourth idea was to write 2-chloroethyl 
methanesulfonate as CH3S02OCH2- 
CH2X and vary the X from Cl to some- 
thing else. With X as fluorine, cyto- 
toxic activity persisted. The big sur- 
prise must have come with X = H, the 
unsubstituted ethyl methanesulfonate, 
the one that works better orally. This 
shifted the spotlight to the other end 
of the molecule, where dwells the 
methanesulfonyl group. 

Our heads buzzing, we gave up try- 
ing to understand the basic biochemi- 
cal issues. Our role is that of store- 
keeper; we must remember that. And 
what methanesulfonates did we have 
in the store? We had n-Biutyl Met/sane- 
sulfontate (Eastman 4671). (There had 
been requests for it. We haven't had 
time to track down why.) We went to 
work and put Ethyl Methanesiulfotnate 
on the stockroom shelf as Eastman 
7830. Then, as a switcheroo, but with a 
certain seriousness of purpose, we 
made Methyl EthaneslulJbfnate (East- 
man 7876). Perhaps someone will buy 
it who wants a deeper understanding 
of why the interchange of methyl and 
ethyl groups between the ends of the 
molecule depresses but does not de- 
stroy biological activity. 

He wvill order from Distillaitiont Proc/aicts 
Incldustries, Rochester 3, N. Y. (Division of 
Eastmnil Kodlak Comipani-y). Our}' Caitalog is 
"Eastman Organic Chemicals, List Nlo. 41." 
In it an-e to be founid, descriibed and{ priced, 
some 3700 highlylj piur ified or gantic chemicals 
for research. 

*Incidentallv, it also proved powerfully mutagenic 
in Drosophila, giving an unprecedented high ratio 
of visibles to lethals, w%ith strongest effects on the 
youngest germ cells. 

Prices qu7oted are subject 
to chanige without 
notice. 

Osi. f 
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Papers on maternal behavior and the 
socialization of kittens (Jay S. Rosen- 
blatt and Theodore C. Schneirla, Amer- 
ican Museum of Natural History); im- 
printing (Eckhard H. Hess, University 
of Chicago); the psychophysiological 
effects of infantile stimulation (Sey- 
mour Levine, Ohio State University); 
is early experience different? (John L. 
Fuller and Marcus B. Waller, Roscoe 
B. Jackson Memorial Laboratory). Sec- 
tion III: "Instinctual Behavior." Papers 
on some neurophysiological aspects of 
insect behavior (Vincent G. Dethier, 
University of Pennsylvania); the limbic 

nervous system and sexual behavior 
(Elliot S. Valenstein, Walter Reed Army 
Medical Center). 

Part III; Eugene L. Bliss, University 
of Utah, presiding. Section III: "In- 
stinctual Behavior" continued. Papers 
on the appearance of sexual behavior in 
platyfish reared under conditions of 
re du ce d environmental stimulation 
(Evelyn Shaw, American Museum of 
Natural History); a theory of the de- 
velopment of affection and love in 
primates (Harry F. Harlow, University 
of Wisconsin); interaction of hormonal 
and experiential factors in the develop- 

Contact 

lIR SHAWV 

1#~~4~I for your 
Laboratory's 

Building Blocks 
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APPARATUS 

INSTRUMENTS 
E QUIPME NT 
GLASSWARE 
CHEMICALS 

I, | Harshaw stocks many thou- 
7 ] /i \\ sands of items-from corks 

/ _ 1l 1\ to electron microscopes- 
obtained from over 800 manu- 
facturers in all parts of the 
country. We would welcome 
an opportunity to serve you. 

HARSHAW SCIENTIFI( 
Division of The Harshaw Chenmcal Company 

Cleveland 6, Ohlo 

BRANCHES 

CLEVELAND 6, OHIO CINCINNATI 13, OHIO DETROIT 28, MICH. HOUSTON 11, TEXAS 
1945 East 97th Street 6265 Wiehe Rd. 9240 Hubbell Avenue 6622 Supply Row 
Tel. VUlcan 3-2424 Tel. REdwood 1-9100 Tel. VErmont 6-6300 Tel. WAlnut 3-1627 

LOS ANGELES 22, CALIF. OAKLAND 1, CALIF. PHILADELPlHIA 48, PA. 
3237 So. Garfield Ave. 5321 E. 8th St. Jackson & Swanson Sts. 
Tel. RAymond 3-3161 Tel. KEllog 3-9169 Tel. HOward 2-4700 

SALES OFFICES 
AMARILLO, TEXAS, 3409 S. Jackson Street, Tel. DRake 4-9948 * ATLANTA 5, GEORGIA, 3130 Maple Drive, N.E., 
Tel. CEdor 7-1626 * BATON ROUGE 6, LOUISIANA, 3160 Florida St., Doherty Bldg, Room 103, Tel. Dickens 3-1933 
BUFFALO 2, N. Y., 260 Delaware Avenue, Tel. GArfield 9200 * HASTINGS-ON-HUDSON 6, NEW YORK, 

Tel. LOrraine 2-6250 * PITTSBURGH 22, PENNSYLVANIA, 505 Bessemer Building, Tel. ATlontic 1-6668 

ment of instinctive behavior patterns 
(Daniel S. Lehrman, Rutgers Univer- 
sity); the patterning of sexual behavior 
by genic, hormonal and experiential 
factors (William C. Young, University 
of Kansas); a behavioral approach to 
the study of hunger and thirst (Jean 
Mayer and John Falk, Harvard Uni- 
versity); aggressive and hostile be- 
havior in animals (John P. Scott, Ros- 
coe B. Jackson Memorial Laboratory). 

Part IV; Austin H. Riesen, University 
of Chicago, presiding. Section III: "In- 
stinctual Behavior" continued. Paper on 
maternal behavior in the rabbit and a 
consideration of its endocrine basis 
(M. X. Zarrow and Victor H. Denen- 
berg, Purdue University; Paul B. Sawin, 
Roscoe B. Jackson Memorial Labora- 
tory; and Sherman Ross, University of 
Maryland). Section IV: "Free Ranging 
Behavior of Primates and Nonprimates." 
Papers will be presented on "behavioral 
sinks"-nvironmental situations which 
foster the development of behavioral 
and physiological pathology among so- 
cially structured populations of Norway 
rats (John B. Calhoun, National Insti- 
tute of Mental Health); the phylogeny 
of gangs (David E. Davis, Pennsyl- 
vania State University); correlations 
between field and laboratory studies of 
social development in vertebrate ani- 
mals (Nicholas E. Collias, University 
of California at Los Angeles); group 
composition and behavior correlates in 
primates (R. Carpenter, Pennsylvania 
State University); the social behavior 
of anthropoid primates (Stuart Alt- 
mann, Harvard University). 

Dentistry 

Section Nd. Symposium: "Oral As- 
pects of Aging"; cosponsored by Sec- 
tion N-Medical Sciences and the Ge- 
rontological Society; 28 Dec.; arranged 
by Frank J. Orland, Zoller Memorial 
Dental Clinic, University of Chicago, 
who will preside. Papers will be pre- 
sented on growth and aging of the face 
(Samuel Pruzansky, Center for Handi- 
capped Children, University of Illinois); 
the aging of tissues of the oral cavity 
(Earl 0. Butcher and Jules Klingsberg, 
New York University); histochemical 
and histological age changes in oral 
subepithelial connective tissue (John R. 
Ring, Washington University); aging 
pattern in teeth of different population 
groups (Albert A. Dahlberg, University 
of Chicago); structural age changes in 
human teeth (John Nalbandian and 
Reidar F. Sognnaes, Harvard School of 
Dental Medicine); discussion of selected 
areas for investigation in oral research 
(David Weisberger, Harvard School of 
Dental Medicine and Massachusetts 
General Hospital). 

Symposium: "American Dentistry at 
the Centennial Crossroad"; cosponsored 
by the American Dental Association, 
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FOR PAPER CHROMATOGRAPHY- 
A NEW & SIMPLE METHOD OF 
CHROMATOGRAPHING PAPER STRIPS 

The New Kurtz-Miramon Technique 

... permits chromatographing 
large numbers of paper strips 
at one time in a small space. 

...eliminates fumbling with 
dangling, wet paper strips. 

... prevents papers from 
touching or rubbing together 

Ij.. while being developed, 
washed, sprayed, and dried. 
*...eliminates use of anchor 
and anti-siphon rods. 

... utilizes all-glass apparatus. 

Write for Brochure SK 

CALIFORNIA LABORATORY EQUIPMENT CO. 
98 Rincon Road Berkeley 4, California 

GLASS ABSOKRPTION 
made 

C ELLS by RLETT 

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

,ards-Klett Reagents. 

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

THE 

RADIO CHEMI CAL 

CENTRE 

(United Kingdom A tomic Energy A uthority) 

AMERSHAM * BUCKINGHAMSHIRE * ENGLAND 

offers you 

IIIIIIIIIIIIl'"'An unequalled experience in the preparation of 

radioactive materials. 

IIIIIIIIIIIIIIIII.A range of over five hundred isotopically labelled 

compounds. 

|IIIIIIIIIIttIIIIIA delivery service controlled by people with a com- 

plete knowledge of the exacting requirements and 

international regulations applying to the distribution 

of radio active materials. 

11IIIIIIIIIIIiiiA careful study and execution of your demands. 

^ UK-A-E* A comprehenlsive cataloglue is available on reqlest. 
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FAMOUS 

CHEMICAL REFERENCE 

Now Greatly Expanded 
in Size and Scope 

The first new edition of THE MERCK 
INDEX in seven years is now on press. 
Published on a nonprofit basis to serve 
the professions, it is completely up- 
dated, increased in size, and expanded 
by 2,300 new chemical monographs. 
New cross-indexing quickly leads you to 
concise information on any given sub- 
stance-regardless of whether you look 
it up under brand, generic, or systematic 
chemical name. Send reservation certif- 
icate now to receive your copy imme- 
diately on publication early in 1960. 

Luxuriously bound - Now contains 
approximately 1600 pages 

.RESERVATION CERTIFICATEt ,.l 

Merck & Co., INC., 
Rahway, New Jersey Dept. S-9 

I wish to receive the new MERCK 
* INDEX (Seventh Edition) immediately 

upon publication. Kindly reserve a 
- copy in my name at pre-publication 

price of $1 1.00. B e 

. .. Check enclosed .... Bill me for 
price of book plus 400 handling | 

charge. 

Name .............. 

| Address . 

City.( ' 

OFFER LIMITED TO PROMPT ACCEPTANCE 

American Association of Dental 
Schools, International Association for 
Dental Research (North American Di- 
vision), American College of Dentists, 
and the American Academy of the 
History of Dentistry; 29 Dec.; arranged 
by Frank J. Orland, Zoller Memorial 
Dental Clinic, University of Chicago, 
who will preside. Papers will be pre- 
sented on dental materials during the 
last hundred years: a brief resume 
(George C. Paffenbarger, National 
Bureau of Standards); the use of epi- 
demiology in dental research (H. Trend- 
ley Dean, National Institute of Dental 
Research); development of dental 
disease concepts and research informa- 
tion (Robert M. Stephan, National 
Institute of Dental Research); educa- 
tional progress during the last century 
(Shailer Petersen, American Dental 
Association); review of journalism in 
the dental field (Lon W. Morrey, editor 
of the Journal of the American Dental 
Association); philosophical problems of 
dentistry in its 100th year (Byron S. 
Hollinshead, American Council on Edu- 
cation). 

Pharmacy 

Section Np. There will be four ses- 
sions of contributed papers; 28 and 
29 Dec. Session I; arranged by John 
E. Christian, Purdue University, with 
George L. Webster, University of Illi- 
nois, presiding. Session Il; arranged by 
John E. Christian with John Autian, 
University of Michigan, presiding. Ses- 
sion III; Hospital Pharmacy, arranged 
by George F. Archambault, Department 
of Health, Education, and Welfare, and 
Joseph A. Oddis, American Hospital 
Association, with Joseph A. Oddis pre- 
siding. Session IV; Hospital Pharmacy, 
arranged by George F. Archambault 
and Joseph A. Oddis, with George F. 
Archambault presiding. 

Vice-presidential address by Glenn L. 
Jenkins, Purdue University; 29 Dec.; 
American Hospital Association Head- 
quarters Building, 840 North Lake 
Shore Drive. 

Two-session symposium: "The Sci- 
entist's Part in Protection of the Pub- 
lic"; 30 Dec.; arranged by John E. 
Christian, Purdue University. Part I: 
"Food, Drug, Cosmetic, and Hazardous 
Chemical Problems"; Joseph V. Swin- 
tosky, Smith, Kline, and French Lab- 
oratories, presiding. Papers will be pre- 
sented on the labeling of hazardous 
chemicals-a help or a hindrance 
(Bernard E. Conley, American Medical 
Association); pharmaceutical ingredi- 
ents legislation, the problems and ap- 
proaches to solving them (William F. 
Bousquet, Purdue University); the role 
of the cosmetic scientist in protecting 
the public health ( Raymond B. Reed, 
The Toni Company); the applications 
of radioisotope tracer techniques to 

NOTHING TO EQUAL IT 

xi , 

No. 180 
Standard Extremely Rapid 
f rom $215. | & Repetitive 

Weighing 
Jof Minute 

^ ~~~Masses 

::X- sa 

SAUTE P lUQtmmauC 
PRECISION MICRO-BALANCE 

COMPLETELY FRICTION-FREE-All knife edges, pivots 
and bearing surfaces are eliminated by the Sauter 
patented suspension system . . . reduces inertia to 
an infinitesimal point. 

- t. No. 181 - For measuring 
< fibre, filament, thread. 

No. 182 -With fumei 
retarding chamber. En- 
larged lower housing for 
ease in handling fuming 
acids and radioactive 
materials. 

EXCLUSIVE - Pans are uniform in 
shape and weight . .. completely 
interchangeable, readily preloaded 
outside the balance. Unique con- 

- struction makes loading round bot- 
tom pans easy . . . pan can't roll 
over. NO COUNTERWEIGHTS 

The Sauter #180 provides unmatched conve- 
nience and accuracy in weighing any type minute 
mass: fibres, filaments, threads, tissues, pow- 
ders, liquids, pellets, and countless other sub- 
miniature objects. It is widely used in scientific 
research, as well as product control in many 
industries including paint, pharmaceutical. 
medical, paper, etc., This balance re- 
quires no weights. It is air damped, shock- 
resistant. and unaffected by even the most 
sudden changes in temperature. 
Capacities - 1 mg to 121/2 grams direct reading 
from 1 microgram up. Anti-parallax device. 
11" wide, 8" deep, 14" high. Weight: 10 lbs. 

Complete details and names of distributors on request. 

a 

i :0. 

__~~-. 
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incorporating the first 
really all-new design 
in single conductor 
plugs and 
receptacles! 

PIN 
PLUG 

SOCKET L 
RECEPTACLE 

SOCKET 
PLUG 

PIN for 
RECEPTACLE laboratories, 

factories, 
classrooms, 

testing 
facilities 

research and 
development centers 

50 AND 100 AMPERE CAPACITIES 
GOLD-PLATED BRASS PARTS 

CORROSION-RESISTANT NYLON PARTS IN 
RED, WHITE, BLUE, YELLOW, 

GREEN, BLACK 

NEW, POSITIVE-GRIP PLUG DESIGN 

SOLDERED OR SOLDERLESS CONNECTIONS 

FAST . . . EASY ASSEMBLY 

PLUGS have two fastening screws to permit sol- 
derless cable connections if desired. Socket plug 
grips and shields are of a simple threaded con- 
struction for quick assembly . . . pin plugs are 
assembled by a single nut after cable connection. 

RECEPTACLES have color-matching caps and bod- 
ies to permit more rapid circuit identification 
on both front and back of panel. 

WRITE FOR SUPERCON BULLETIN 

__~~~-0 

__~~0 

studying the food additive problem 
(John H. Rust, University of Chicago); 
problems in evaluating the safety of in- 
ternational food additives (0. Garth 
Fitzhugh, Department of Health, Edu- 
cation, and Welfare). 

Part II: "Food Additive Legislation"; 
Glenn L. Jenkins, Purdue University, 
presiding. Papers on problems in evalu- 
ating the safety of unintentional food 
additives (A. J. Lehman, Department of 
Health, Education, and Welfare); scien- 
tific judgment in law and regulation 
(Edward J. Matson, Abbott Labora- 
tories); the role of the scientific expert 
under recent food laws (Bernard L. 
Oser, Food and Drug Research Lab- 
oratories, Inc.). A discussion session 
will follow the symposium. 

All the sessions of Section Np are 
cosponsored by the American Pharma- 
ceutical Association Scientific Section, 
the American Association of Colleges of 
Pharmacy, American Society of Hos- 
pital Pharmacists, American College of 
Apothecaries, and the National Asso- 
ciation of Boards of Pharmacy. 

Forthcoming Events 

December 

5-10. American Acad. of Dermatology 
and Syphilology, Chicago, Ill. (R. R. Kier- 
land, First National Bank Bldg., Rochester, 
Minn.) 

6. American Acad. of Dental Medicine, 
mid-annual, New York, N.Y. (A. J. Can- 
nistraci, 2152 Muliner Ave., New York 
62.) 

6-10. American Inst. of Chemical En- 
gineers, annual, San Francisco, Calif. (F. 
J. Van Antwerpen, AICE, 25 W. 45 St., 
New York 36.) 

7-12. Algology, UNESCO symp., New 
Delhi, India. (J. P. Correa, South Asia 
Cooperation Office, 21, Curzon Rd., New 
Delhi, India.) 

8-10. Application of Electrical Insula- 
tion, 2nd natl. conf., Washington, D.C.) 
(N. S. Hibshman, AIEE, 33 W. 39 St., 
New York 18.) 

9-15. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1506-1508 Fo- 
shay Tower, Minneapolis 2, Minn.) 

11-12. American Rheumatism Assoc., 
Detroit, Mich. (F. E. Demartini, Presby- 
terian Hospital, 622 W. 168 St., New York 
32.) 

11-12. Association for Research in 
Nervous and Mental Disease, annual, 
New York, N.Y. (R. J. Masselink, 700 W. 
168 St., New York 32.) 

11-12. Oklahoma Acad. of Science, 
Weatherford. (R. Kelting, Life Sciences 
Department, Univ. of Tulsa, Tulsa, Okla.) 

11-12. Salt and Water Metabolism, 
symp., New York, N.Y. (A. P. Fishman, 
New York Heart Assoc., 10 Columbus 
Circle, New York 19.) 

11-12. Texas Acad. of Science, Austin. 
(L. Kennamer, Dept. of Geography, Univ. 
of Texas, Austin 12.) 

16-18. American Soc. of Agricultural 

E L::: ff 7:C:7M:Mn. 

MICROWARE 
Complete line. PYREX?E brand. 226 items. 
Apparatus. Beakers. Condensers. Distilling 
columns . . . whatever you need. Look in 
the PYREX,? VYCOR,(g or Fritted Ware sec- 
tions of the standard portion of our Cata- 
log LG-1 . . . or see the Custom Made 
micro section. For fastest finding, use the 
Microware Index on page 333. 

, 

.............. :X1 

.......... ~ ~ ~ ~~ ~ ~ ~~~~~~~~~~~~~~~~~. 

MICROWARE 
Fashioned from PYREX brand glass No. 
7740 by the world's most experienced 
lampworkers. All pieces done to classical 
proportions. No sacrificing of basic shape 
in scaling down to micro size. You get 
ware interrelated in size and design . . . 
maximum flexibility in assembly. Order 
from your regular lab supply dealer. Or 
direct from us. 

MICROWARE 
If LG-1 doesn't show what you want, don't 
feel stymied. Send us a sketch and your 
specs. For an entirely new item or for 
some modification of an item in the cata- 
log. We'll make the piece quickly and 
accurately and send it to you. 

If you don't already have a copy of 
LG-J, just ask for it and/or a copy of 
Supplement No. 3 to the catalog. Address: 

Special Apparatus Section 

0CORNING GLASS WORKS 
|<| 75 Crystal Street, Corning, N. Y. 

_ CORNING MEANS RESEARCH IN GLASS 
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Engineers, Chicago, Ill. (J. L. Butt, P.O. 
Box 229, St. Joseph, Mich.) 

25-27. Indian Mathematical Soc., 25th 
conf., Allahabad, India. (B. N. Prasad, 
Allahabad Univ., Lakshmi Niwas, George 
Town, Allahabad 2.) 

26-30. American Assoc. for the Ad- 
vancement of Science, annual, Chicago. 
Ill. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington 5.) 

The following 46 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Committee on Science and the 
Promotion of Human Welfare (B. Com- 

moner, School of Botany, Washington 
Univ., St. Louis 5, Mo.). 27 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(Brother G. Nicholas, Univ. of Notre 
Dame, Notre Dame, Ind.). 27 Dec. 

Academy Conference (A. M. Winches- 
ter, Stetson Univ., De Land, Fla.). 27-28 
Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 29 
Dec. 

American Assoc. of Clinical Chemists 
(A. Dubin, Director of Biochemistry, 
Cook County Hospital, Chicago 12, 111.). 
26-27 Dec. 

D~~~~~~~~ 

New Versatility in Polarographic Analysis 
WIDE-RANGE FISHER ELECDROPODE? 
* Manual or automatic operation polarographic methods for trace metals 
* Measures concentrations of 0.01 to in alloys or body fluids ..,. for alkaloids 

0.00001 equivalents per liter and antibiotics .. . for oxygen, halides 
* Increased potential range (-3 to +2 and many other positive and nega- 

volts) tive ions. 
* Line-operated, without tubes or Use of a Model 66 Recorder makes 

batteries determinations fully automatic and 
* Separate polarographic cell permits doubles the 400-to-1 sensitivity range. 

thermostating The Amperometric Titrimeter?) acces- 
* Accessory for amperometric sory carries the range down to 10-6 

titrations or lower. 
Modern electronic design has increased The stable power supply requires no 
the usefulness of the all-new Model 65 vacuum tubes or batteries, except a 
Elecdropode. Its extended potential mercury reference cell. The Elecdro- 
range makes possible the accurate qual- pode runs directly on any 115-volt, 50- 
itative and quantitative analysis of a or 60-cycle a-c line. 
greater variety of inorganic, organic For full details, please write address 
and biological materials. There are shown below: B-102b 

FISHER 
Fisher Scientific Company.......... 
139 Fisher Building, Pittsburgh l19, Pa. S C; I5 E N T I F 

IN TH E U.S.A. Chicago Philadelphia I N CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 

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

American Geophysical Union (W. C. 
Krumbein, Dept. of Geology, Northwest- 
ern Univ., Evanston, Ill.). 28 Dec. 

American Meteorological Soc. (K. Spen- 
gler, 3 Joy St., Boston, Mass.). 

American Nature Study Soc. (E. L. Will, 
State Univ. Teachers College, Oneonta, 
N.Y.). 26-30 Dec. 

American Physiological Assoc. (F. A. 
Hitchcock, Ohio State Univ., Columbus). 
28 Dec. 

American Political Science Assoc. (J. 
Robinson, Dept. of Political Science. 
Northwestern Univ., Evanston, Ill.). 28 
Dec. 

American Psychiatric Assoc. (E. L. 
Bliss, General Hospital, Salt Lake City, 
Utah). 28-29 Dec. 

American Soc. of Criminology (D. E. 
J. MacNamara, New York Inst. of Crimi- 
nology, Inc., New York 36). 28-29 Dec. 

American Soc. of Naturalists (A. D. 
Hasler, Dept. of Zoology, Univ. of Wis- 
consin, Madison). 27-28 Dec. 

American Soc. of Plant Taxonomists 
(L. R. Heckard, Dept. of Botany, Univ. 
of Illinois, Urbana). 28-30 Dec. 

American Sociological Soc. (J. S. Cole- 
man, Dept. of Sociology, Univ. of Chi- 
cago, Chicago 37, Ill.). 28-29 Dec. 

American Statistical Assoc. (R. F. 
Winch, Dept. of Sociology, Northwestern 
Univ., Evanston, Ill.). 29-30 Dec. 

Association of American Geographers 
(A. Cutshall, Univ. of Illinois, Navy Pier, 
Chicago 11). 29 Dec. 

Association for Computing Machinery 
(W. F. Cahill, Goddard Space Flight Cen- 
ter, Silver Spring, Md.). 29 Dec. 

Astronomical League (E. Halbach, 2971 
S. 52 St., Milwaukee 19, Wisc.). 26 Dec. 

Beta Beta Beta (Mrs. F. G. Brooks, P.O. 
Box 515, Ansonia Station, New York 23). 
27-28 Dec. 

Chicago Acad. of Sciences (R. A. Ed- 
gren, Chicago Academy of Sciences, 2001 
North Clark St., Chicago 14, Ill.) 29-30 
Dec. 

Conference on Scientific Communica- 
tions (G. L. Seielstad, Applied Physics 
Lab., Johns Hopkins Univ., Silver Spring, 
Md.). 28-29 Dec. 

Conference on Scientific Manpower (T. 
J. Mills, National Science Foundation, 
Washington 25). 28 Dec. 

Ecological Soc. of America (W. C. Ash- 
by, Dept. of Botany. Univ. of Chicago, 
Chicago 37, Ill.). 28-30 Dec. 

Honor Soc. of Phi Kappa Phi (L. R. 
Guild, 634 S. Western Ave., Los Angeles 
5, Calif.). 30-31 Dec. 

Illinois Geographical Soc. (Miss M. 
Grant, Morton Junior College, Cicero. 
111.). 28 Dec. 

Institute of Management Sciences (M. 
M. Flood, College of Engineering, Univ. 
of Michigan, Ann Arbor). 29 Dec. 

Metric Assoc. (J. T. Johnson, Ravens- 
wood YMCA, 1725 Wilson Ave., Chicago 
40, Ill.). 

Mycological Soc. of America (D. P. 
Rogers, Dept. of Botany, Univ. of Illinois. 
Urbana). 

National Assoc. of Biology Teachers 
(H. E. Weaver, 202 Men's Old Gym, Univ. 
Of Illinois. Urbana) . 26-3 0 Dec. 

National Acad. of Economics and Po- 
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~~GYROTORY? .... .... ... 

g W li1WATER BATH .. ..........n 
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X 
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......... A variable speed, rotary 
shaking apparatus inte- 

.. . . . ............grated with a constant 
temperature bath 

.................. ..precision built for con- 
tinuous duty. 

MODEL G76 

* Variable speed control from 85 to 285 rpm. 

* Heats rapidly to pre-set temperatures from ambient 
to 1 00 0 C. + 0.5 0 C. 

* Triple eccentric stabilizing system imparts uniform 
agitation to all flasks on shaking platform. 

* Cool, quiet, vibrationless performance. 

* Compact. Large capacity for flasks, tubes and 
beakers. Used with gaseous atmospheres. 

a Other models available with reciprocating motion. 

UNCONDITIONAL 1 YEAR WARRANTY 

Write for catalog G76-N13S 

NEW BRUNSWICK SCIENTIFIC CO., INC. 

P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 

~,........................................................... 

DIFC() LABORATORY PRODUCTS 

BIOLOGICS CULTURE MEDIA REAGENTS 

Media for Standard Methods 
Culture Media Dehydrated, and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 

Diagnostic and Serological Reagents 
Sensitivity Disks Unidisks 

Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

over 6o years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Fast Service 
Descriptive literature available on request 

DIFCO LABORATORIES DETROIT 1 
MICHIGAN USA 

A compact. f3.5 
system yielding high EFF1 1 NCT 

Designed to yield -monochromatic illumnination at wave- 
lengths ranging between 220 and 2,800 millimicrons 

in the ultra-violet, -visible and infrared regions. 
Compact and flexible, Monochromators are convenient to 

use with microscopes, colorimeters, photometers and 
similar instruments, and can be- set up with auxiliary 

equipment for making transmission, absorption, 
emission, radiation, reflection, fluorescence and 

phosphorescence measurements or irradiation purposes. 1f ; 

Technical data available oa request 

Specify Bulletin No. 817S ' i ' 6 I i . 3 
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NEVVI SAFEIX 
CONVENIENTI 

Baker Aknalyzed 
REAGENIT 

safe Na is J. T. Baker's sodium-lead 
alloy containing 10% sodium. safe-Na 
is the modern way to use sodium in safe, 
convenient form for 

DRYING SOLVENTS and 
SYNTHESIS OF ORGANIC 
LEAD COMPsOUNDS 
SAFE-elirminates hazard. safe Na saves 
time and effort because it is available 
for immediate use. You can use it right 
from the bottle. You avoid the tedious 
use of a die, often employed with metallic 
sodium in drying solvents. 
Tests show that safe-Na reduces water 
content of solvents satisfactorily without 
affecting purity. It is safe to use. There 
is no hazard in disposing of residues: 
they can be placed directly in water. 
safe-Na is available in 1- and 5-lb. bot- 
tles from all J. T. Baker distributors. 
Write for a Product Data Sheet g'iviing 
specifications, typical drying perform. 
ance, and other helpful information. 
STradamark resistration pending 

; J.T.Bae 
J..ae ChmClC.V 

a W hllipbug.NeJo y 

litical Science (J. Rothrock, Pan American 
Union, Washington 6). 29 Dec. 

National Assoc. for Research in Science 
Teaching (J. C. Mayfield, Univ. of Chi- 
cago, Chicago 37, Ill.). 26-30 Dec. 

National Assoc. of Science Writers (P. 
Fraley, Evening Bulletin, Philadelphia, 
Pa.). 27 Dec. 

National Geographic Soc. (W. R. Gray, 
NGS, 16 and M Sts., NW, Washington 
6). 30 Dec. 

National Science Teachers Assoc. (R. 
H4. Carleton, NSTA, 1201 16 St., NW, 
Washington, D.C.). 26-30 Dec. 

National Soc. for Medical Research (R. 
A. Rohweder, NSMR, 920 S. Michigan 
Blvd., Chicago 5, Ill.). 29 Dec. 

National Speleological Soc. (T. C. Barr, 
Jr., Tennessee Polytechnic Inst., Cooke- 
ville, Tenn.). 28 Dec. 

Philosophy of Science Assoc. (W. A. R. 
Ley, Roosevelt College, Chicago, Ill.). 28 
Dec. 

Scientific Research Soc. of America (D. 
B. Prentice. 56 Hillhouse Ave., New 
Haven 11, Conn.). 29 Dec. 

Sigma Delta Epsilon (Miss E. S. Ander- 
son, Stratford Hotel, 25 E St., NW. Wash- 
ington, D.C.). 26-30 Dec. 

Society for General Systems Research 
(R. L. Meier, Mental Health Research 
Institute. Univ. of Michigan, Ann Arbor). 

Society for the History of Technology 
(M. Kronzberg, Dept. of History, Case 
Inst. of Technology, Cleveland, Ohjo). 

Society of the Sigma Xi (T. T. Holme, 
56 Hillhouse Ave., New Haven 11. Conn.). 
29 Dec. 

Society of Systematic Zoology (R. E. 
Blackwelder, Southern Illinois Univ., Car- 
bondale). 26-30 Dec. 

Tau Beta Pi Assoc. (R. H. Nagel, Univ. 
of Tennessee, Knoxville). 27 Dec. 

United Chapters of Phi Beta Kappa (C. 
Billman, 1811 Q St., NW, Washington, 
D.C.). 29 Dec. 

27-30. American Anthropological Assoc., 
Mexico City. (W. S. Godfrey, Jr., Logan 
Museum, Beloit College, Beloit, Wisc.) 

27-30. American Astronomical Soc., 
Cleveland, Ohio. (J. A. Hynek, Smith- 
sonian Astrophysical Observatory, 60 
Garden St., Cambridge 38, Mass.) 

27-30. American Folklore Soc., Mexico 
City. (MacE. Leach, 110 Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 4.) 

27-30. American Statistical Assoc., 
Washington, D.C. (D. C. Riley, 1757 K 
St., NW, Washington 6.) 

27-30. Institute of Mathematical Statis- 
tics (weather control), Washington, D.C. 
(J. Neyman, Statistical Lab., Univ. of 
California, Berkeley 4.) 

28-29. American Chemical Soc. (Div. 
of Industrial and Engineering Chemistry), 
symp., Baltimore, Md. (M. A. H. Emery, 
ACS, 18 and K Sts., NW, Washington 
D.C.) 

28-29. Industrial Relations Research 
Assoc., Washington, D.C. (E. Young, Ster- 
ling Hall, Univ. of Wisconsin, Madison. 

28-29 Mechanism of Interfacial Reac- 
tion, American Chemical Soc., annual 
symp, Baltimore, Md. (H. B. Hoelscher, 
Chemical Engineering Dept., Johns Hop- 
kins Univ., Baltimore, Md.) 

28-29. Lepidopterists' Soc., 10th annual, 

NEW DESIGN FOR 
FREAS VACUUM OVEN 

A vacuum oven combining large capacity, 
high temperatures and new convenience 
with modern styling has recently been 
introduced. Designed to meet a variety 
of tasks including semiconductor testing, 
missile component testing, paraffin embed- 
ding as well as anaerobic incubation, the 
oven offers the following features: 

LARGE CAPACITY: 
INCREASED TEMPERATURE 

The 11/2 cubic foot capacity vacuum 
chamber contains two 12" x 17" shelves 
to allow increased sample capacity. A new 
electronic control system and improved 
construction allow the temperature to be 
increased to 223? C with a uniformity 
of + 2.4? C at maximum temperature. 

VERSATILE 
In addition to vacuum testing, the oven 
may be used at pressures up to 2 psi to 
permit sample testing under any atmos- 
phere. Provision is also made to bring 
electrical leads directly into the vacuum 
chamber after a slight alteration. 

CONVENIENT 
Convenience features include a tempera- 
ture selection dial calibrated directly in 
C and F, a protective outer door to min- 
imize heat loss, a vacuum chamber door 
permitting one hand operation and a com- 
bination vacuum-pressure gauge. 

Full details on the Model 524 Freas 
Vacuum Oven and other Freas ovens can 
be obtained through your local distributor 
or from Precision. Ask for Bulletin 302. 

Precision Vacuum Pumps are ideal compan- 
ions for this Vacuum Oven. Bulletins 604 and 
607 offer complete pump information. 

SINCE 1920 

|PRECISION m 
LSCIENTIFIC CO. fJ 
3735 WEST CORTLAND ST. 
CHICAGO 47, ILLINOIS 
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Ann Arbor, Mich. (E. G. Voss or W. H. 
Wagner, Dept. of Botany, Univ. of Mich- 
igan, Ann Arbor.) 

28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (W. B. Merriam, Dept. of 
Geography, State College of Washington, 
Pullman.) 

28-30. American Economic Assoc., 
Washington, D.C. (J. W. Bell, Northwest- 
ern Univ., 629 Noyes St., Evanston, Ill.) 

28-30. American Philosophical Assoc. 
(eastern div.), New York, N.Y. (L. Gar- 
vin, Dept. of Philosophy, Univ of Mary- 
land, College Park.) 

28-30. American Physical Soc., Pasa- 
dena, Calif. (K. Darrow, APS, Columbia 
Univ., 116 St. and Broadway, New York, 
N.Y.) 

28-30. Econometric Soc., Washington, 
D.C. (R. Ruggles, Dept. of Economics, 
Yale Univ., New Haven, Conn.) 

28-30. Western Soc. of Naturalists, 
Los Angeles, Calif. (Y. U. Amrein, Dept. 
of Zoology, Pomona College, Claremont, 
Calif.) 

28-31. Phi Delta Kappa, Columbia, 
Mo. (A. G. Clark, 316 Dalzell Ave., Ben 
Avon, Pittsburgh 2, Pa.) 

28-16. Bahamas Surgical Conf., Nas- 
sau. (B. L. Frank, P.O. Box 4037, Fort 
Lauderdale, Fla.) 

January 
1-5. Electrochemical Soc., Chicago, Ill. 

(Electrochemical Soc., Inc., 216 W. 102 
St., New York 25.) 

1-5. Institute of Geographers, annual 
conf., Southampton, England. (A. E. 
Smailes, Queen Mary College, Univ. of 
London, Mile End Rd., London, E.1.) 

3-9. Indian Science Cong. Assoc., 4th, 
Bombay. (B. W. Prasad, ISCA, Lakshmi 
Niwas, Georgetown, Allahabad 2, India.) 

5-7. Recent Mechanical Engineering De- 
velopments in Automatic Control, symp., 
London, England. (Institution of Mechani- 
cal Engineers, 1 Birdcage Walk, London, 
S.W. 1.) 

6-8. Northeastern Weed Control Conf., 
14th annual, New York, N.Y. (M. G. 
Wiltse, Chairman, Public Relations Com- 
mittee, Dow Chemical Co., 916 Shoreham 
Bldg., 15 and H Sts., NW, Washington 5.) 

7-10. Radioactive Isotopes, 4th intern. 
symp., Bad Gastein, Austria. (R. Hofer, 
Isotopen-Laboratorium, II. Medizenische 
Universitaits Klinik, 13, Garnisongasse, 
Vienna 9, Austria.) 

8-11. Sanitary Engineering Conf., ASCE, 
Cincinnati, Ohio. (E. S. Kirkpatrick, 
ASCE, 33 W. 39 St., New York 18.) 

11-13. American Acad. of Allergy, 
Hollywood-by-the-Sea, Fla. (J. 0. Kelley, 
756 N. Milwaukee St., Milwaukee 2, Wisc.) 

11-13. Arctic Geology, 1st intern. symp., 
Calgary, Alberta, Canada. (D. W. R. Wil- 
son, Arctic Symposium Committee, P.O. 
Box 100, Calgary, Alberta, Canada.) 

11-13. Reliability and Quality Control, 
natl. symp., Washington, D.C. (N. S. 
Hibshman, ATEE, 33 W. 39 St., New 
York 1 8.) 

11-15. Society of Automotive Engineers, 
annual, Detroit, Mich. (R. W. Crory, Meet- 
ings Operation Dept., SAE, 485 Lexington 
Ave., New York 17.) 

11-25. Effects of Atomic Radiation, 
New York, N.Y. (R. Appleyard, Scientific 

INSTANT 
ROCKET 

10,000 complete analyses per second of 
10,000?C. flames now possible with new 

We offer the basic tool for analysis of fast reactions, such as plasma jets and 
rocket exhaust. Model 14 of the Bendix Time-of-Flight Mass Spectrometer 
combines a high-speed, line-of-sight sample inlet with fast pump-out of the 
analyzer region so necessary for this difficult analysis. Both plus and minus 
flame ions can be analyzed as well as neutral radicals and molecules. 

Our engineering department is ready to work with you on solving your 
specific sample inlet problems, as well as other research and develop- 
ment projects in the missile and rocket field. 

For complete details on this and other applications, plus a copy of The Dow 
Chemical Company report "Time-of-Flight Mass Spectrometry and Gas- 
Liquid Partition Chromatography," contact the Cincinnati Division, Dept. 
E11-20, 3130 Wasson Rd., Cincinnati 8, Ohio. *REG. U.S. PAT. OFF. 

Cincinnati Division 
CINCINNATI, OHIO 

Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario. 
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THE AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE 

and 

THE NATIONAL SCIENCE FOUNDATION 

announce the publication of revised editions of two popular book- 
lists, and the issuance of three new publications of the Science 
Library Program: 

THE TRAVELING HIGH SCHOOL SCIENCE LIBRARY (5th 

edition, 1959), an annotated catalog of the 200 books in a special 
loan collection being sent to 1700 schools this year, 25? a copy. 

THE TRAVELING ELEMENTARY SCHOOL SCIENCE LI- 
BRARY (lst edition), an annotated catalog of the 160 books in a 

special collection being sent to 800 selected elementary schools, 
25? a copy. 

AN INEXPENSIVE SCIENCE LIBRARY (3rd edition, 1959), a 
selected and annotated list of over 400 paperbound science books 
suitable for high-school students and non-specialist adult readers, 
25? a copy. 

THE AAAS SCIENCE BOOK LIST (1959), an annotated check- 
list of about 900 books recommended for high-school and public 
libraries prepared with the collaboration of members of the AAAS 
Council and other scientists and educators, $1.00 per copy, net. 

A SELECTED LIST OF CAREER GUIDANCE PUBLICATIONS, 
prepared for high school students and teachers. Single copy free. 

A discount of one-third is offered on orders for 25 or more copies 
of all lists, except The AAAS Science Book List, if sent to a single 
address. Remittances should accompany orders totalling less than 
$5.00. Do not send postage stamps in payment. 

Address orders to AAAS PUBLICATIONS 

15 15 Massachusetts Avenue, N.W. 

Washington 5, D.C. 

Committee on the Effects of Radiation, 
United Nations, New York 17.) 

12-15. Society of Plastics Engineers, 
16th annual conf., Chicago, Ill. (T. A. Bis- 
sell, SPE, 65 Prospect St., Stamford, 
Conn.) 

14-18. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, annual, 
New York, N.Y. (E. 0. Kirkendall, 
AIMMPE, 29 W. 39 St., New York 18.) 

17-30. Bahamas Medical Serendipity 
Conf., 2nd, Nassau. (B. L. Frank, P.O. 
Box 4037, Fort Lauderdale, Fla.) 

18-21. American Astronautical Soc., 
6th annual, New York, N.Y. (A. P. Mayer- 
nik, AAS, 6708 53 Rd., Maspeth 78, N.Y.) 

19-21. American Meteorological Soc., 
40th annual, Boston, Mass. (K. C. Spengler, 
3 Joy St., Boston.) 

19-21. Congenital Malformations, CIBA 
symp. (by invitation only), London, Eng- 
land. (G. E. W. Wolstenholme, 41 Portland 
P1., London, W.1.) 

21-23. American College of Surgeons, 
Louisville, Ky. (H. P. Saunders, 40 E. Erie 
St., Chicago 11, Ill.) 

23-28. American Acad. of Orthopedic 
Surgeons, Chicago, Ill. (J. K. Hart, 116 S. 
Michigan, Chicago 3.) 

24-29. American Rocket Soc., Princeton, 
N.J. (J. J. Harford, ARS, 500 Fifth Ave., 
New York 36.) 

25-28. Institute of the Aeronautical 
Sciences, 28th annual, New York, N.Y. 
(IAS, 2 E. 64 St., New York 21.) 

25-28. Plant Maintenance and Engineer- 
ing Show, Philadelphia, Pa. (R. S. Wol- 
cott, Clapp & Poliak, 341 Madison Ave., 
New York 17.) 

25-29. Stress Measurement Methods, 
symp., Tempe, Ariz. (P. K. Stein, Strain 
Gage Readings, 5602 East Monte Rosa, 
Phoenix, Ariz.) 

27-28. College-Industry Conf., Amer. 
Soc. for Engineering Education, St. Louis, 
Mo. (W. L. Collins, ASED, Univ. of Ill- 
inois Urbana.) 

27-28. Group Therapist, 4th annual, 
AGPA, New York, N.Y. (American Group 
Psychotherapy Assoc., Inc., 1790 Broad- 
way, New York 19.) 

27-29. American Mathematical Soc., 
66th annual, Chicago, Ill. (J. W. Green, 
Univ. of California, Los Angeles 34.) 

27-30. American Physical Soc., annual, 
New York, N.Y. (K. Darrow, APS, Colum- 
bia Univ., 116 St. and Broadway, New 
York.) 

28-30. Mathematical Assn. of America, 
43rd annual, Chicago, Ill. (H. M. Gehman, 
Univ. of Buffalo, Buffalo 14, N.Y.) 

28-30. Western Soc. for Clinical Re- 
search, 13th annual, Carmel-by-the-Sea, 
Calif. (W. N. Valentine, Western Soc. for 
Clinical Research, Univ. of California 
Medical Center, Dept. of Medicine, Los 
Angeles 24.) 

29-30. American Group Psychotherapy 
Assoc., Inc., 17th annual conf., New York, 
N.Y. (American Group Psychotherapy 
Assoc., Inc., 1790 Broadway, New York 
19.) 

31-5. American Inst. of Electrical Engi- 
neers, New York, N.Y. (N. S. Hibshman, 
AJEE, 33 W. 39 St., New York 18.) 

31-7. Pan American Cong. of Ophthal- 
mology, 6th, Caracas, Venezuela. (J. W. 
McKinney, 921 Exchange Bldg., Memphis, 
Tenn.) 
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Analytical Chemistry of Polymers, 
Part I 

Analysis of Monomers and Polymeric Ma- 
terials - Plastics, Resins, Rubbers, 
Fibers 
edited by Gordon M. Kline, 

National Bureau of Standards 
Part 1 of Volume 12 of High Polymers 
describes methods useful in the analy- 
sis of commercial monomers and poly- 
mers, such as elastomers, ion exchange 
resins, textile fibers and plastics. Meth- 
ods are given for impurity determina- 
tions in monomers and for the deter- 
mination of the chemical structure and 
physical properties of polymeric prod- 
ucts. 

1959 684 pages, illustrated $16.50 
Part 2 in preparation 

Probability and Related Topics in 
Physical Sciences 

by Mark Kac, Cornell University 

Volume 1 of a new series, Lectures in 
Applied Mathematics, is an expansion 
of 12 lectures from the 1957 Summer 
Seminar in Applied Mathematics, Boul- 
der, and introduces probability theory to 
a mature mathematical audience. Its four 
chapters deal with the nature of proba- 
balistic reasoning, tools and techniques, 
probability in problems of classic statis- 
tical mathematics and integration in 
function spaces. Four supplementary 
lectures by Uhlenbeck, Hibbs and van 
der Pol round out the treatment. 

1959 279 pages, illustrated $5.60 

Progress in Inorganic Chemistry, 
Volume 1 

edited by F. A. Cotton, 
Massacbusetts Institute of Technology 
In meeting the need for effective com- 
munication among different branches of 
inorganic chemistry, it is written at a 
Ph.D. level by leading researchers. 
Topics include Cyclopendtadienyl and 
Arene Metal Compounds, Solutions of 
Metals in Liquid Ammonia, and Iso- 
cyanide Complexes of Metals. 

570 pages, illustrated In press 

Pyridine and its Derivatives 
In Four Parts 

by Erwin Klingsberg, American 
Cyanamid Co. 

Volume 14 of the series, Cbemistry of 
Heterocyclic Compounds 

Pyridine's unique importance in hetero- 
cyclic chemistry makes the latest volume 
of this series of great significance. All 
reactions are exhaustively discussed by 
14 highly qualified contributors with 
emphasis on practical and preparative 
applications. Pyridine and benzene be- 
havior are compared. This first of four 
parts reviews all of pyridine chemistry 
in light of modern theory and provides 
a thorough introduction to the subject. 

App. 620 pages, illustrated In press 
Parts 2, 3, and 4 in preparation 

0 _250 F;hth ive., N.Y. 1, N.Y. 

New Products 
The information reported here is obtained from 

manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. A coupon for use in making inquiries 
concerning the items listed is included int the post 
card insert. 

M NULL DETECTOR designed for use 
with bridges is a tuned detector cover- 
ing the frequency range 20 cy to 200 
kcy/sec. Input impedance is 1 megohm 
shunted by 100 jujuf. Indication is pro- 
vided by a 2-in. cathode-ray tube with 
deflection of 0.25 in. for 10-uv input. 
Discrimination against the second har- 
monic is 40 db. (Boonton Electronics 
Corp., Dept. 189) 

* CENTRIFUGE for testing has two out- 
board rotating tables mounted on the 
boom. One table, electrically driven, 
may be rotated at 0 to 1800 rev/ min 
to provide sinusoidally varying fields. 
The other table, electropneumatically 
operated, permits + 90 deg rotation in 
milliseconds to produce high-accelera- 
tion ramp functions. Speed of the main 
arm is controlled through an electro- 
hydraulic servo system. (Genisco, Dept. 
191) 

* SHAFT-ANGLE ENCODER provides full- 
scale encoding of 1000 revolutions with 
1000 code positions per revolution. A 
first 1000-position encoder is geared 
100-to-I to a 100-position encoder, and 
the latter is geared to a 10-position en- 
coder. The device will operate at 
temperatures from 320 to 150?F and 
in vibration environments of 8 g at 
2000 cy/sec. (Datex Corp., Dept. 192) 

* METERING PUMP is adjustable from 
0 to 6.44 cm3 per stroke. Pumping 
pressure can be as much as 354 lb/in.2 
and is determined by the operating air 
pressure and the bore of the air cylinder. 
The pump is actuated by a solenoid. 
(Airmatic Valve, Dept. 197) 

* SHOCK INDICATORS indicate shock ex- 
perienced by delicate equipment in ship- 
ment. The units indicate visibly that a 
predetermined permissible level has 
been exceeded. One- or two-plane or 
spherical sensitivity can be provided in 
ranges from 5 to 75 g with + 5 percent 
accuracy. The devices are reusable and 
resettable. (Inertia Switch, Dpt. 198) 

* TEMPERATURE RECORDER measures 
and records up to 75 iron-constantan 
thermocouple inputs. The system con- 
sists of an input scanner, self-balancing 
potentiometer, shaft encoders, encoder 
selector, control chassis, programmer, 
digital clock, and electric typewriter. 
Temperature ranges are-~3O? to 120?, 
l250? to 6000, and 00 to 1200?F. Scan- 

Less than 

0.007%o Ash- 
for Highest Accuracy 

left: Platinum crucible, 
with 20 gr. S&S Ash- 
Free Filter Paper 

below: Crucible after 
completed incineration 

,.<.>. ....,,....,.,_ 

Ask for S&S "Ash-Free" 
Analytical Filter Papers 
For many years S&S Ash-Free Analyt- 
ical Filter Papers have been known 
for their extremely low ash content. 
They have been the choice of chem- 
ists who must have the most precise 
working tools. 

To our knowledge, there is no filter 
paper with lower ash content on the 
market. In fact, ash content of S&S 
Quantitative Papers is considerably 
lower than all other papers we have 
tested-less than 0.007%. 

Ask your laboratory supply house for 
S&S Analytical Filter Papers-the 
finest, most precise ifiter paper you 
can specify. Yet S&S quality costs no 
more. If you would like to receive a 
free S&S Filter Paper Sampler, made 
up of many grades, just mail the 
coupon below. 

MAIL THIS COUPON FOR FREE SAMPLER 
p m - - - m - m - 

Carl Schleicher & Schuell Co. 
Dept. S- 119 Keene, New Hampshire 

I j k Gentlemen: 

Please send me, free, an S&S 
Analytical Filter Paper Sampler. 

| Nam e_ __ _ | 
Company3 

IAddrss________________ 

I City State_ | 
X _ m - m - m _ d 
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ning rate is 3 sec per data point. Accu- 
racy is said to be -+10 F in the lower 
ranges and -+5?F in the highest range. 
Read-out format is two decimal digits 
of identification and four decimal 
digits of temperature. (Datex Corp., 
Dept. 200) 

* DROP COUNTER, for fraction collec- 
tion, manufactured by LKB-Produkter 
of Sweden, uses a photoelectric cell 
to detect falling drops. Fraction sizes 
from 0.1 to 10 ml and of 4, 8, 16, 32, 
64, and 128 drops per fraction can be 
selected. (Ivan Sorvall, Dept. 205) 

* MAGNETORESISTOR is a semicon- 
ductor in which electrical resistance is a 
function of magnetic field, featuring 
a 10-to-I change in resistance with an 
applied field of 10 kgauss. The device 
utilizes indium antimonide. Typical spec- 
ifications are: Resistance, 1 ohm -+-20 
percent; power rating, 0.25 watt; tem- 
perature range, 00 to 100?C; dimen- 
sions, 5/8 by 1/2 by 0.03 in. (Ohio Semi- 
conductors, Inc., Dept. 207) 

* MULTIPLIER PHOTOTUBES for meas- 
urement of very low levels of radio- 
activity are fabricated of selected 

HAMILTON 
FRACTION 

COLLECTOR 

You can isolate exceedingly pure gas 
chromatograph fractions for supplemen- 
tal analysis with this single instrument- 
the Hamilton Fraction Collector! It uses 
the "Freeze-Out" method of fraction col- 
lection, capturing the sample in a U tube 
on ultra pure silica sand chilled to liquid 
nitrogen temperatures ... providing up to 
98 %.plus recovery! 

* Rapid, easy, one stroke operation 
* Available with heated line for high 

boiling fractions 
* 10 second preparation; samples at 5 

second intervals 
10 Unlimited fractions from single run 
* Economical fraction containers, no 

stopcocks, need no grease 

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

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

=~~~~ * ' 'I I 

materials that contain very. few radio- 
active contaminants. The tubes have 
quartz face plates. A tube 3 in. in diam- 
eter has been announced. (Allen B. 
DuMont Laboratories, Dept. 199) 

* ANALOG MULTIPLIER iS said to pro- 
vide four-quadrant multiplication with 
dynamic accuracy ? 0.05 percent of 
full scale at 500 cy/sec. In the device, 
one variable is used to control frequen- 
cy deviation about the 1.5 Mcy/sec. 
reference frequency, while the other 
variable controls the amplitude of the 
carrier. Multipliers may be used as 
dividers by manipulation of a single 
relay. An output selection circuit scales 
output as xxl 100, xy/ 10 or xy. Noise 
level is less than 30 mv, drift less than 
50 mv in 8 hr. Input impedance is 
greater than 1 Mohm; output impedance 
is approximately 0.05 ohm. (Computer 
Systems, Dept. 206) 

* RECORDER for strain-versus-load data 
is a 24-channel instrument with one, 
two or four active bridge arms. Individ- 
ual graphs and three zero positions are 
provided for each channel. Either 4 
or 24 gage-factor controls and range 
selectors are furnished. Adjustment of 
zero and gage factor is automatic. 
(Gilmore Industries, Dept. 201) 

* VOLTMETER of potentiometer type 
measures from 0 to 10 volts d-c on 
either polarity with accuracy said to 
be -+- 0.025 percent plus 3 /v in porta- 
ble operation. Read-out is provided by 
six decade switch dials with resolution 
of ? 10 Av and by a panel galvanometer 
for fractional microvolt resolution. Sta- 
bility of reference supply is said to be 
-+-0.005 percent for line variation from 
107 to 127 volts. (Siegler Corp., Dept. 
202) 

* ULTRASONIC WELDER for small and 
delicate assemblies accomplishes weld- 
ing without melting and without passage 
of electric current through parts to be 
joined. Power input is 100 watts. (Aero- 
projects, Inc., Dept. 208) 

* IMAGE AMPLIFIER uses television 
techniques to show 11-by-11-in. fluoro- 
scopic images on television-type moni- 
tors. With this equipment, a radiation 
rate of 2 mr is said to be adequate for 
diagnostic viewing of a thorax. Acces- 
sory equipment to be available in the 
future will permit holding of an image 
without continued irradiation. (Mar- 
coni Instruments, Ltd., Dept. 209) 

* SPECTRUM ANALYZER for the range 
50 cy to 100 kcy/sec applies any 2.5 
kcy/ sec input band simultaneously to 
100 32-cy/ sec band-pass filters and 
scans the filter outputs in sequence at 
a rate of 3450 per minute. Resolution 
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General Electric Energy Storage 

and Discharge Capacitor Systems 

Provide POWER FOR RESEARCH 

GENERAL ELECTRIC CAPACITIVE components. Installation and testing are 

X ....:00 1:;l:; :10i\0-:040:. ;SYSTEMS, backed by over 30 supervised by qualified General Electric 
years of research and develop- personnel to assure peak performance. 
ment, provide the optimum 

........ ... S_ _ - combination of system effi- WHEN YOUR WORK demands controlled 

ciency, speed of discharge and power for research with wind tunnels, 
economy of operation for plasma generators, ionic propulsion de- 

pulsed power research prob- vices, or similar equipment, General Elec- 
lems. tric offers a single source of supply. 

These energy-storage and discharge A COMPLETE G-E SYSTEM, ca- FOR OPTIMUM COST PER JOULE and max- 
capacitors represent G-E custom de- pacitors and associated equip- imum service life commensurate with duty 
sign for optimum cost per joule in ment, can be designed into a cycle, General Electric custom designs ca- 
applications ranging from a few units 

package to store energy meas- pacitors, in a wide range of ratings, to fit 
ured in a few or millions of your particular installation requirements. 

joules and capable of peak discharge in 
fractions of a second. Coordinated in a FOR FURTHER INFORMATION contact your 
complete G-E package are matched charg- nearest Apparatus Sales Office or sales 
ing equipment, rectifiers, controls, protec- representative, or write Section 447-15, 
tive devices, racks, and various other General Electric Co., Schenectady 5, N. Y. 

Progress Ik Otur Mo5t /mporAen* Product 
__________EEASEETI 
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is 75 cy/sec with dynamic resolving 
range 35 to 40 db. Variations in ampli- 
tude response are within ?+3 db. An- 
other model is available with resolution 
250 cy/sec. (Raytheon Co., Dept. 213) 

* THERMISTOR SLIDE RULE is entered 
with thermistor shape desired and re- 
sistance at 250C and reads resistance at 
all temperature points of the thermistor 
curve. Dimensions, dissipation and time 
constants, and maximum temperature 
limits are also given for several hundred 
thermistors. (Fenwal Electronics, Dept. 
214) 

* RESISTANCE BRIDGE uses an electronic 
null indicator to permit rapid inspection 
of resistors on an accept-reject basis 
with accuracy said to be + 0.2 percent. 
The range 10 ohm to 11,111,100 ohm 
is covered in 10-ohm steps with toler- 
ance adjustable between ?+1 and +20 
percent. (Shallcross Manufacturing Co., 
Dept. 217) 

* KERR-CELL SHUTTER consists of a 
Kerr cell, spark gap, pulse transformer, 
high-voltage power supply, and variable- 
delay trigger generator. Exposure time 
is 30 m,usec. Cell aperture is 40 by 40 

DIAL the flame you want 

with the new 

FLAME SELECTRO 
This new, turret-type burner provides an almost-unlimited 
range of flames and temperatures, by the dialing of five 
different tips with orifices ranging from 1.5 thru 6 MM. 

CONTINUOUS FLAME-NO TIPS TO CHANGE 
THE FLAME SELECTRO is a highly 
versatile burner specially designed 
to provide the glass blower with the 
most appropriate flame for all the 
requirements in the working of 
Pyrex, Vycor and Quartz. The Burner 
incorporates five tips of varying 
orifice sizes which are firmly 
screwed into the turret base in con- 
centric fashion. A precision engi- 
neered venturi type mixer synchro- 
nizes the correct flow of gas and 
oxygen, thus preventing the turbu- 
lence and back-flashes which are 
sometimes emitted by conventional 
burners. 

The Flame Selectro functions equally 
well with natural, manufactured or 
L. P. gases. It is equipped with an 
extra valve for additional volume for 
use where gas pressure is low (4 
inch water manometer) and oper- 
ates to a high pressure of 10 inches. 
A specially designed injector per- 
mits oxygen pressure ranging from 
5 to 15 P.S.I. 

The unit is sturdily constructed 
from top-quality brass to assure S 
durability and trouble-free perform- Cat. No. -33381 FLAME SELECTRO, 
ance. Base is iron finished in baked complete with five tips aond base . . . Each $79.50 
enamel and is attached to the 
burner by means of a ball joint 
swivel for easy maneuverability. ORDER TODAY! 

aims 

mm, 20 mm thick, and transmission 
ratio is 105. Trigger may be manual, 
contact closure, or step voltage, with 
delay 1 to 125 ,usec. (Oltronix Inc., 
Dept. 211) 

* VACUUM PUMP depends on the reac- 
tion between gases and titanium vapor to 
produce vacuums in the range 0.05 to 
1 X 1 0- mm-Hg. The device consists 
of a stainless-steel cartridge 7 5/ 16 in. 
long and approximately 1/2 in. diam- 
eter. A source of 60-amp, 3-volt pow- 
er is used to evaporate the titanium. 
Pumping speed is approximately 5 liter/ 
sec; filament life is approximately 500, 
1 -min evaporations at 1 ,i-Hg or lower. 
Filaments are replaceable. (National 
Research Corp. Dept. 215) 

* COOLING DEVICE for infrared detec- 
tors operates by expanding 300 lb/in." 
helium in a 1/4-in. diameter cylinder 
2-in. long. The temperature of the in- 
frared cell is reduced to 60?K. Weight 
of the cooler is 8 oz. (Arthur D. Little, 
Inc., Dept. 212) 

* NOISE SOURCE consists of a "white- 
noise" generator that can be set for 
constant energy per cycle or per octave, 
feeding through a driver amplifier into 
eight attenuators, each in turn connect- 
ed to an octave-band filter. Spectrum 
coverage is 20 to 9600 cy/sec with pro- 
vision for a ninth band 9600 to 19,200 
cy/sec. Each band can be adjusted to 
simulate an environmental noise spec- 
trum. (Allison Laboratories, Inc., Dept. 
216) 

* LEVEL-SENSING POTENTIOMETER iS 

an air-bubble type in which the fluid is 
an electrolyte. Electrodes are arranged 
in the curved glass tube so that resist- 
ances between two end electrodes and 
a center electrode are equal when the 
unit is horizontal. When the instrument 
is used as half of a 1000-ohm bridge 
with 12 volts applied, tilting of 0.25 
deg produces an output of 4 volts. Satu- 
ration is reached at approximately 3/4 

deg. (Hamlin, Inc., Dept. 220) 

* POWER AMPLIFIER for particle-ac- 
celerator drive applications is tunable 
from 195 to 205 Mcy/sec, producing 
1-to-20 kw peak pulse output with in- 
put pulse power of 50 watts. Pulse repe- 
tition rate is 5 to 60 per second. Pulse 
length is variable from 150 to 400 
,usec, with rise time 5 ,usec from 10 to 
90 percent and droop less than 5 per- 
cent. Remote console operation can be 
arranged. (Levinthal Electronic Prod- 
ucts, Dept. 222) 

* TRANSFER-FUNCTION BRIDGE meas- 
ures input and output impedance and 
admittance of two-, three-, and four- 
terminal devices and networks over the 
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GENETICS and 20th CENTURY DARWINISM 
Cold Spring Harbor Symposia on Quantitative Biology 

Volutme XXIV (1959), 32S + xvi quarto pages, 

with nnumerous figuzr es 

Authoritative reviews of current problems and research 

trends in evolution. 26 papers, plus edited discussions. 

Table of contents sent on request. 

Previous volumes still available: IX (1941) Genes and 

Chromosomes; XIII (1948) Biological Applications of 

Tracer Elements; XIV (1949) Amino Acids and Pro- 
teins; XV (1950) Origin and Evolution of Man; XVI 

(1951) Genes and Mutations; XVII (1952) The Neuron; 

XVIII (1953) Viruses: XIX (1954) The Mammalian 

Fetus; XX (1955) Population Genetics; XXI (1956) 
Genetic Mechanisms; XXII (1957) Population Studies; 
XXIII (1958) Exchange of Genetic Material. 

Prices: Single volume-$8. 
Sets-any two different volumes, $14; 
plus $5 for each additional different volume. 

Address: Long Island Biological Association 
Cold Spring Harbor, New York 

for Partition Chromatography 
and Paper Electrophoresis 

A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 

'5Mdse Are Ne Yrk6N.Y 

SPECTROFLU 0ROMETE 
Versatile instrument for photo-fluorometric assay, tdentifica- inating than obtained through colorimetric or spectrophoto- 
tion and analysis of chemical constituents in the Ultraviolet, metric methods. Can be used for micro or macro volumes. 
Visible and Infrared. Measurements are much more discrim- Models for manual, oscilloscope or chart recording available. 

BulletinuNo.B20 l* 
senton request :eil '. A 1 |L 35 1 Sl" Ili 
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frequency range 25 to 1500 Mcy/sec. 
Standard mounts are available for meas- 
urements on transistors and for com- 
mon-cathode measurements on seven- 
pin miniature tubes. The bride is 
passive; stability of calibration is de- 
pendent only on physical dimensions. 
Measurement ranges are: voltage and 
current ratios, 0 to 20; transimpedance, 
0 to 1500 ohm; transadmittance, 0 to 
600 mho; impedance, 0 to 1000 ohm; 
admittance, 0 to 400 mho. (General 
Radio Co., Dept. 221) 

* PHYSIOLOGICAL DATA TELEMETERING 
SYSTEM is a 20-lb. electronic package 
that measures blood pressure, heart rate, 
heart sounds, respiration rate and 
depth, skin temperature, and galvanic 

skin resistance. Intended for space re- 
search, the equipment is designed to 
operate in extreme environmental tem- 
peratures and under accelerations of 
several grav. (Gulton Industries, Inc., 
Dept. 219) 

* SUBCARRIER OSCILLATOR CALIBRATOR 

for FM telemetering calibration in field 
or laboratory is said to maintain ac- 
curacy of ?1/4 percent bandwidth under 
all conditions of use. The panel meter 
reads directly in percentage band- 
width; meters for remote indication are 
available. (Wayne D. Patterson, Inc., 
Dept. 218) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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Letters 
(Continlued from page 1302) 

Sulloway's, which purports to set out 
Catholic doctrine on some subject, is 
to determine whether the Catholic 
Church has actually taken a doctrinal 
stand in the matter. Unless she has, 
there is no "position of the Catholic 
Church," and writers may, and almost 
always do, argue pro and con. 

The Church is considered to have 
taken a doctrinal stand in a matter 
when she has (i) made an infallible 
pronouncement by the head of the 
Church; (ii) defined by an Ecumenical 
Council; (iii) authoritatively proposed 
some creed, formula of belief, or mat- 
ter of moral behavior. 

Consider two examples, the first be- 
ing the question of the geocentric and 
heliocentric theories of planetary mo- 
tion. When the latter was first proposed 
in university circles by a Catholic, Co- 
pernicus, some Catholic writers were 
for it, but the great majority were 
against it. The Church, however, did 
not then, and never has since, taken a 
doctrinal stand in the matter. The fact 
that "Catholic authors" adopted this or 
that position does not have anything 
to do with the question. 

For many centuries the majority of 
"Catholic authors" took the position 
that at the end of her earthly career 
the mother of Christ was taken up 
body and soul into heaven. There were, 
however, some "Catholic authors" who 
thought her body was not assumed. 
After 1 November 1950 the matter was 
closed by a formal doctrinal statement 
by the head of the church. 

In the case of birth control the 
Church never has taken a doctrinal 
stand that "separation of intercourse 
and parenthood" is wrong. If she had. 
she could never have allowed marriage 
between those who are sterile, nor be- 
tween those who, because of advanced 
age, have passed the time when con- 
ception can naturally take place. How- 
ever, the legitimacy of the union and 
the rights of the partners to use their 
marital privileges have been recognized 
in these cases for centuries. Unfortu- 
nately, since Davis was unaware of 
these points, he was unable to point 
out that a major part of Sulloway's 
thesis is irrelevant. 

The second question that must be 
considered concerns the nature of the 
Catholic Church. 

It is certainly understandable that 
Sulloway, believing the Church both 
inconsistent and in error, would hope 
it would change its mind on (what he 
thinks is) its doctrinal stand. Your re- 
viewer is apparently unaware that an 
essential claim of the Catholic Church 
is that when it does take a definite doc- 
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trinal stand it cannot be in error. This 
is because the Church believes it was 
founded by God and guaranteed by him 
against error in "faith and morals." 
Over a period of 20 centuries the 
Church has never made an essential 
change in any of its doctrines. 

Two other points should be men- 
tioned in connection with the review. 

1) Davis believes that the method of 
birth control does not determine the 
morality of marital intercourse as long 
as the married couple "intends in good 
faith to have children and does have 
them." The Catholic Church, on the 
other hand, believes that the end does 
not justify the means, and that the use 
of bad means for a good end makes 
the act morally bad. While the end, 
limitation of the number of children, 
may be good in some cases, the means, 
artificial birth control, are always bad. 

2) Davis does not make a proper 
distinction between the Church's philo- 
sophical and theological position and 
the tactics that may be employed by 
Catholics in certain instances. The laws 
against contraceptives were placed on 
the statute books of Massachusetts and 
Connecticut by Protestants in the latter 
part of the 19th century. It is only 
natural that, in opposing Margaret 
Sanger and her coworkers of 1914, 
Catholics should make use of existing 
laws. The "first line of defense" against 
a fire is an existing firehose. 

Finally, I hope that in the future, 
when books of this type are reviewed. 
the editors of Science will insist on the 
same objectivity in presentation of the 
position of the Catholic Church that 
they would on any strictly scientific 
matter. 

J. KENNETH O'LOANE 
331 Seneca Parkway, 
Rochester, New York 

Moon Illusion and Age 

Leibowitz and Hartman in their re- 
port "Magnitude of the moon illusion 
as a function of the age of the observer" 
[Science 130, 569 (1959)] interpret the 
moon illusion "as resulting from a nor- 
mal developmental process, namely the 
dependence of the magnitude of the 
size constancy correction on experi- 
ence." This conclusion is not in conflict 
with the result of their outdoor experi- 
ment, where presumably there were ob- 
jects of common experience in the 
horizontal plane which could provide 
the subjects with size standards and 
with landmarks for parallax distance 
determination. However, it is difficult 
on the basis of this "experience" theory 
to see how the same results could be 
obtained in a darkened theater. If the 
theater is darkened to the extent that 
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no common objects remain in view, 
then accommodation and convergence 
will provide the only cues to the dis- 
tance of the disks. (I assume this was 
the reason for conducting the experi- 
ment in the dark.) In the darkened 
theater, then, there remain but two 
variables: the position of the head rel- 
ative to the body, and the angular 
aspect of the otolithic organs. While it 
seems reasonable that these might be 
related to perceived size, it is not clear 
why the postural experience of children 
and adults should lead to the results 
obtained. 

Furthermore, I would like to point 
out one assumption underlying the 
mathematical sign of the correction. 
The authors state that, for near objects, 
"for a given retinal image size, per- 
ceived size is proportional to distance. 
However, as the observation distance is 
increased, this correction is no longer 
complete, and especially so the younger 
the subject." This implies that the cor- 
rection is a magnification which in- 
creases with increasing distance. I note 
that, just as logically, the correction 
might be a diminution which increases 
in absolute value with decreasing dis- 
tance. This distinction bears on the 
following point. That the illusion is 
stronger for the children than the 
adults may be explained in two ways. 
Either the children misjudge the distance 
of the disk when it is overhead (believ- 
ing it to be closer than the adults believe 
it to be) and "correct" just as an adult 
would for an object at that distance, or 
the children judge the distance of the 
overhead moon as an adult would but 
apply a correction different from that 
an adult would apply. (I take the first 
quotation in this letter to indicate that 
the authors favor the latter explana- 
tion.) Now here the sign of the correc- 
tion assumes importance. If the correc- 
tion is a magnification, in the above 
sense, then the children are not cor- 
recting enough, and the correction will 
increase with age. But, on the other 
hand, if the correction is a diminution, 
then the children are overcorrecting, 
and the correction will decrease with 
age. 

HOWARD C. HOWLAND 

Department of Zoology, University 
of Pennsylvania, Philadelphia 

We agree with Howland with respect 
to the possible importance of postural 
and vestibular cues as factors influenc- 
ing perceived size. It seems reasonable 
to assume, on the basis of development- 
al studies, that children may be more 
dependent on stimulation from proprio- 
ceptors than adults. Whether this is also 
true for perceived size is currently be- 
ing investigated in this laboratory. 

While it is logically correct to con- 
sider that the size constancy "correc- 
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tion" might be a diminution which in- 
creases in absolute value with decreas- 
ing distance, such an assumption would 
not be preferred, in view of the experi- 
mental data relating size matches to 
the age of the observer. Children and 
adults produce the same matches-that 
is, make a correction for distance of 
the same magnitude-for close observa- 
tion distances. It is only by increasing 
distance that differences are obtained, 
as manifested by the more rapid falling 
off of the tendency toward constancy 
for the younger as compared to the 
older subjects. We have interpreted 
these data to imply the following rela- 
tionship: the younger the subject and 
the greater the distance of observation, 
the smaller the magnitude of the correc- 
tion. We suggested also that experience 
plays a role in this correction, although 
we are not certain whether it is medi- 
ated by visual or proprioceptive cues. 
The data obtained in the dark room, 
which presented some visual cues due 
to scattered light from the projector 
beams, do not permit us to make a de- 
cision at this time. 

The suggestion that one investigate 
the role of perceived distance, with 
perceived size considered as a secondary 
effect, is both logical and tempting. Ex- 
perimentally, however, it has proved to 
be relatively easy to obtain reliable 
measures of perceived size but extreme- 
ly difficult to measure perceived dis- 
tance, especially with children. For this 
reason, we prefer to avoid speculating 
as to whether perceived size or perceived 
distance is the more basic variable, and 
to emphasize the dependent variable of 
matched size, which can be assessed ex- 
perimentally. We know for certain that 
as physical distance is increased. size 
matches become less veridical, but we 
are not able, due to methodological 
limitations, to determine whether these 
data result from a failure of perceived 
size or of perceived distance. 

H. LEIBOWITZ 
T. HARTMAN 

University of Wisconsin, Madison 

Correlation 

The recent Stetten and Hearon re- 
port, "Intellectual level measured by 
Army Classification Battery and serum 
uric acid concentration" [Science 129. 
1737 (1959)], gives a coefficient of 
correlation of +.0759, which the 
authors in effect say is statistically sig- 
nificant. From this result the authors 
conclude that "a low level of positive 
correlation . . . does indeed exist be- 
tween the score attained in the ACB 
test and the level of uric acid in blood 
serum in the population studied." 

Leaving aside the unusual device of 

reporting an estimate like this to four 
decimal places, we have here a co- 
efficient of correlation of about .08. 
Even though the result is statistically 
significant, it is very doubtful that the 
conclusion follows. This is evidently 
a case of confusing statistical signifi- 
cance with practical or scientific sig- 
nificance. If the coefficient is squared, 
the result yields an estimate of the per- 
centage of the common factor variance 
shared by the two variables. Squaring 
it, we get .0064, or about 0.6 percent. 
Thus, to be generous, it can be said 
that the variables of this study share 
about 1 percent of their variance in 
common! (Incidentally, the assumption 
of normality is not necessary for com- 
puting r, as the authors imply [see M. D. 
Nefzger and J. Drasgow, Am. Psyclhol- 
ogist 12, 623 (1957)]). 

FRED N. KERLINGER 

School of Education, 
New York University, New York 

In our earlier publication we found 
and reported a small but statistically 
significant correlation between score 
achieved in the Army Classification Bat- 
tery and serum uric acid concentration 
in the population studied. Kerlinger 
apparently agrees with these findings 
but questions our conclusion, which is 
merely a restatement of these findings, 
that the correlation coefficient obtained 
is positive, small, and significantly dif- 
ferent from zero. There is no confusion 
in our report between "statistical" and 
"practical" significance, since we have 
used the term significant only in its 
statistical sense. The correlation was 
originally examined for what appeared 
to us to be adequate reasons, stated in 
our earlier communication, and the 
value of r, though small, was considered 
worthy of publication, since it answered 
a question raised by Haldane [J. B. S. 
Haldane, Nature 176, 169 (1955)]. 

The interpretation of the answer is 
left to the reader. The improvement of 
the estimation of one variable from the 
knowledge of its correlation with the 
other is small by any test, including the 
statistic r2 employed by Kerlinger, and 
it was never our intention to suggest 
replacement of intelligence testing by 
serum urate analyses. Although not 
helpful in the prediction of one variable 
from knowledge of the other, the cor- 
relation might provoke inquiry into 
a possible biological basis. Incidentally, 
it was neither stated nor implied that 
the assumption of normality is neces- 
sary for computing r. The assumption 
is necessary, however, as we have 
clearly stated, for the test of signifi- 
cance which we employed. 

DEWITT STETTEN, JR. 

JOHN Z. HEARON 

National Institutes of Healthl, 
Bethesda, Maryland 
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