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MODEL "A" Bea-qfae 
AUTOMATIC SUPER-SPEED 

REFRIGERATED CENTRIFUGE 
* Speeds to 17,700 RPM 
* Forces to 40,000 x G 

* Capacity to 3,300 ml (6 x 550 ml) 
* New dual temperature control 

range from -20?C to +40?C 
* Solid state electronic system 
* New brush life indicator 

* Eleven interchangeable rotors 

* New sliding door cover 

And Ever Keeping Pace ... 

Model AX Centrifuge 
* Speeds to 16,500 RPM * Capacity to 400 ml 
* Forces to 34,800 x G (8 x 50 ml) 

* Rpm calibrated 
transformer dial 

All-Purpose Multi-Mix 
Homogenizer 

* Centrifuge tube 
attachments 

* Mason jar attachments 
* And many, many more 

LOURDES INSTRUMENT CORP. 
656-78 Montauk Avenue * Brooklyn 8, New York 
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A mixture of 1, 2 Dimethyl 4 (p carboxyphenylazo) 5 Hydroxy Benzene (CPA) and 

1, 2 Dichloro 4 Benzene Sulfonamido 5 Nitro Benzene (DCBN) when fed to mice 

of the SPFS strain bearing spontaneous mammary cancers, cured permanently about 

one third of the animals. 

The investigators adjudged the permanency of 
the cure of the cancers when the neoplasm 
decreased in size, disappeared and remained 
undetectable for at least 5 months.('). 

The maximal number of cures was obtained with 
6 grams of CPA and 0.5 grams of DCBN per kilo 
of ration. This represents the first case of the 
cure of such cancers by any chemical agent. 

These biochemicals were conceived on the basis 
of a demonstration that spontaneous cancer dif- 
fered from normal host tissues in that they syn- 
thesized vitamin B12. 

Previously it was demonstrated that certain spon- 
taneous mammary cancers of mice differed from 
normal mouse tissues in that cancer cells syn- 
thesized Vitamin B12 (2) (3). This metabolic dif- 
ference allowed the prediction and the realization 
of antimetabolites poisonous to the cancers that 
are harmless to the host mice (4) (5). 

These new anti-cancer agents, (CPA) and (DCBN) 
are members of a series of antimetabolites which 
have been shown to inhibit biosynthesis of Vita- 
min B12 in microorganisms. It was reported that 
these biochemicals demonstrated no detectable 
harmful effects on the host mice as the dosage 
used to bring about the desired results. 

CPA and DCBN are available on 24-hour delivery 
basis anywhere in continental USA. Call 216-662- 
0212 or write Nutritional Biochemicals Corpo- 
ration, 21010 Miles Avenue, Cleveland 28, Ohio. 
All chemicals described are for chemical and investigational use 
only. They are not offered for clinical or drug use. The literature 
reference should not be interpreted as either an endorsement or 
disapproval of the biochemical by the cited investigator. 

(1) D. W. WoolleyandJ. M. Stewart, Biochem. Pharm. 11,1163, (1962). 
(2) D. W. Woolley, Proc. Nat. Acad. Sci. Wash. 39, 6, (1953). (3) D.W. 
Woolley, Ibid, 41, 111, (1955). (4) D. W. Woolley, Cancer Res. 13, 327, 
(1953). (5) D. W. Woolley and G. Schaffner, Ibid, 14, 802, (1954). 

CPA DCBN 
100 gram bottle, gram $ .95 100 gram bottle, gram $1.25 
50 gram bottle, gram $1.03 50 gram bottle, gram $1.35 
10 gram bottle, gram $1.10 10 gram bottle, gram $1.45 
5 gram bottle, gram $1.20 5 gram bottle, gram $1.60 

NUTRITIONAL 
BIOCHEMICALS .. 
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21010 Miles Avenue * Cleveland 28, Ohio I 

II Send for our free Jan. 1 964 catalog con- 
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After polycarbonate resin film has 
been bombarded with fission frag- N-::NGYi' AM.ON LVE IAT~EANHODWRT,MAG SAments and etched in a hot solution of RUTH 

*:~!iNE 
E HOWARD NATHENSON, EDGAR RICH JOHN RINGLE. . sodium hydroxide, uniform holes 

about 5 microns in diameter are pro- 
duced. Plastic filters developed by this .............. 

St.) HLmethod can be used to separate can- cer cells from blood cells (about 
X 1420). See page 249. 



The shortest distance between two poil 
There's a tried and true way. .. but sometimes 
untried and new way. To conceive and consider 
is to invent, to create, to imagine. Such original tl 
is an important part of Bellcomm's daily work. This 
System company is helping the National Aeronaut 
and Space Administration plan the systems needec 
to journey to the moon-a project for which much 
fresh thinking is needed. Bellcomm has re- 
warding openings for experienced, imagi- 

its is often imagination 
there's an native thinkers in such fields as physics, 

the latter chemistry, engineering, psychology, mathe- 
hinking matics, flight mechanics, computing and pro- 
> Bell gramming, propulsion, aerodynamics and aero- 
ics nautical engineering. If you believe that you qualify, 
J Bellcomm will give your resume thoughtful study. 

Address it to Mr. W. W. Braunwarth, Personnel Director, 
Bellcomm, Inc., Room 1100L, 1100 17th St., N. W., Wash- 

ington, D.C. 20036. Bellcomm is an equal opportunity employer. 

BELLCOMM, INC. 
A Bell Telephone System Company 
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MEDICHROMES are full-color Kodachrome slides ... 10,000 of them on more than 70 subjects 
in the biological sciences and medicine. * Each series is authored by leading world authorities 
on the subject. * MEDICHROMES visualize subject matters which must be seen to be understood. 
* They facilitate thorough and rapid coverage of topics. * Both microscopic and gross subjects 
can be demonstrated clearly and simultaneously to an entire class. * Easy to use for lecture 
work as well as individual study, all Medichrome slides are in full color, 2 x 2" (35 mm.) and are 
available bound between glass and aluminum or in cardboard Readymounts. 

Available as complete series or individual slides to supplement your present slide library. 
For complete information on any series fill out the coupon below and mail it to us. 

1. Anatomy 

2. Bacteriology 

3. Biology 

4. Botany 
5. Cytology 

6. Dermatology 

7. Embryology 
8. Hematology 

9. Histology 

10. Neuroanatomy 

11. Neuropathology 

12. Nursing Procedures 

13. Obstetrics and Gynecology 

14. Oral and Facial Pathology 

and Anatomy 

15. Pathology 
16. Pediatrics 

17. Virology 

Claydams 
I ____7- New York 10, N.Y. 
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This happened 963 times last year in English alone! 
(Which makes us very happy indeed!) 



Makes sense too. 

That our DU? and DB* ultraviolet spectrophotometers get so 
many mentions in the literature of so many languages. 

For these models represent worldwide standards of precision 
in ultraviolet spectrophotometers. 

The DU, developed in 1941, was the world's first. Today, 
it's still unsurpassed for transmittance measurements in the 
210-1000 m/ range. 

The double beam DB is a low cost instrument with high pre- 
cision. In fact, to get comparable performance, you would 
have to pay approximately twice as much. 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

But precision performance is only part of what you should 
expect from an instrument manufacturer. 
You should expect quick, skillful service to assure the con- 
tinuous use of your instrument to its full capacity. 
You should expect immediate availability of the many acces- 
sories that expand your instrument's original purpose. 
You should expect direct person-to-person communications 
with the people who design and build your instrument. 

Get what you expect from Beckman. 
Contact your local Beckman Sales Engineer today and see. 
Or write direct for Data File LUV-38-164. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA 

*TM 



Please Check Items Desired C U P N 

r,-- - m - - -- ------ 

F Cylinder Valve F Gas Data Sheets "afe Handling" "Name Tags" 
Li Outlet Booklet __ J (List gases desired) _I Wall Chart L_J for Regulators 

I 1 

tI Clylinder f- I Booklet: "Safe Handling Gas Catalog Gas Data ook 
Li Status Tags L of Compressed Gases" Li L Price $8.00 

The Matheson Company, Inc., P. O. Box 85, East Rutherford, N. J.; 

Please send items checked. (All items free except Gas Data Book) 

Nam e ........................................................................................................................... I 
Firm .............................................................................................. ............ .. ...... 

Address .............................................................. City .......................................... 

Some comments on 

Safe Handling of Compressed Gases 
As the largest supplier of compressed gases to laboratories, 
Matheson recognizes a responsibility to promote safe handling 
procedures. As part of our safety information program, we offer 
a number of aids, listed in the above coupon, and described 
below. All are free, except the Gas Data Book. You are urged 
to mail the coupon for any items that would be helpful to you. 

CYLINDER VALVE OUTLET BOOKLET - Dimensional drawings of 
CGA valve outlets and connections. Lists 95 gases with standard 
outlets and connections. 

GAS DATA SHEETS - Individual data sheets on all Matheson 
gases, give properties, specifications, recommended controls, 
toxicity data, handling data, first aid recommendations, etc. 
List gases desired. 

"SAFE HANDLING" WALL CHART - 14" x 21" chart illustrates 
recommended techniques for safe handling of various gases. 
Should be posted wherever gases are used or stored. 

"NAME TAGS" FOR REGULATORS - Labels for chlorine, oxygen, 
methane, nitrogen, hydrogen chloride, carbon dioxide, hydrogen, 
argon, carbon monoxide, helium, hydrogen sulfide and ethylene. 
These labels should be affixed to regulators used for these gases, 
as a precaution against accidents or contamination caused by 

iI THEPlaSON t, 

Matheson of Canada Ltd., Whitby, Ont. La P( 
190 

using the regulators with other gases. We will supply a dozen 
tags from any or all of the above gases without charge. List 
gases desired. 

CYLINDER STATUS TAGS - Apply these tags to your cylinders 
to indicate whether cylinder is Full, Empty, or In Use. Check 
coupon for free supply. 

BOOKLET: "SAFE HANDLING OF COMPRESSED GASES" - De- 
scribes recommended procedures for handling of compressed 
gases in the laboratory. 

GAS CATALOG - Information and prices on over 95 compressed 
gases and mixtures and a complete line of specially designed 
regulators, valves, flowmeters and other handling equipment. 

GAS DATA BOOK - Third Edition. This 444 page book is sold 
with a supplement service, providing data, specifications, recom- 
mended controls and handling procedures on 95 compressed 
gases. A unique, essential reference for every laboratory and 
research library. Price $8.00 postpaid in U.S. and Canada. 

In addition to these aids, Matheson's Technical Service Depart- 
ment is always ready to answer your questions regarding safety 
procedures. Please call on us. 

Box 85 East Rutherford, N. J. 
s in Forest Park, Ga., Joliet, Illinois, 
orte, Texas, Newark, Calif. 
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Recommended Reading in Science and Medicine 

J 8 NEW BOOKS FROM THE THOMAS CATALOG 

-1 THE ROLE OF MAGNESIUM IN BIOLOGIC PROC- 
ESSES by Jerry K. Aikawa, Univ. of Colorado, Denver, 
Colo. In this short but highly readable monograph Doc- 
tor Aikawa traces the development of knowledge con- 
cerning magnesium over three hundred years . . . from 
the empirical discovery at Epsom of the therapeutic 
efficacy of magnesium sulfate to current studies with 
radioisotopes. The author stresses the essential role of 
magnesium in the many biochemical processes of photo- 
synthesis and biologic oxidation. He surveys current 
knowledge of the role of this element in human disease. 
Provides a panoramic view of magnesium in all life proc- 
esses. Viewed in this perspective its key role becomes 
self-evident. June '63, 132 pp., 2 il., $6.75 

I DISEASES TRANSMITTED FROM ANIMALS TO 
MAN (Fifth Edition) Edited by Thomas G. Hull, For- 
merly Director of Scientific Exhibits, American Medical 
Association, Chicago, 111. The new Fifth Edition has 
been thoroughly revised . . . brought completely up to 
date. From actinomycosis to Venezuelan encephalitis- 
over 150 diseases are included. "This book continues to 
be an outstanding contribution to its subject and should 
be of great value to veterinarians, physicians, public 
health authorities, and research workers in the field of 
medicine and the ancillary sciences."-J.A.M.A. Sept. 
'63, 992 pp., 190 il., $17.75 

[l READING COMPREHENSION FOR SCIENTISTS 
by Richard H. Bloomer, Univ of Connecticut, Storrs, 
Conn. Every scientist can save valuable time by increas- 
ing his efficiency in reading technical material. Here is 
an excellent self-teaching program with comprehensive 
exercises drawn from a broad scope of scientific writing. 
Primary function of the exercises is to increase reading 
comprehension through increasing ability of the reader 
to concentrate. The text is applicable to both group and 
individual reading teaching situations. The program out- 
lined-experimentally tested by students-shows not only 
a significant increase in comprehension but also a signifi- 
cantly higher grade point ratio. July '63, 228 pp., $8.75 

l THE CHEMISTRY OF THINKING by George Hum- 
phrey and R. V. Coxon, both of Oxford Univ., Oxford, 
England. This book is a joint effort by psychologist and 
biochemist to work out a mutually acceptable approach 
towards understanding the process of thinking. Part I 

represents a search for a common language. Relevant 
psychological research is brought together and an at- 
tempt is made to formulate it in a manner consistent with 
what is known of the functional characteristics of the 
primate brain and interpretable in the light of such 
knowledge. Part 11 is a summary and review of evidence 
regarding chemical reactions which occur in nervous 
tissue-relating these to mechanisms by which individual 
cells and groups of cells may influence each other. April 
'63, 160 pp., 30 il. (Amer. Lec. Living Chemistry), $6.75 

O AUTOMATION IN CLINICAL CHEMISTRY by Wal- 
ton H. Marsh, State Univ. of New York, Brooklyn, 
N.Y. Until now there has been no compilation of avail- 
able equipment capable of partial or complete automatic 
analysis in clinical chemistry. This book is a must for 
individuals involved in clinical chemistry who are faced 
with the difficult problem of selecting equipment. Doctor 
Marsh deals with automated instruments of multi-test 
function, individual tests and automated instruments of 
unit-test function, and automated aids to analysis. An 
alphabetical listing of tests along with their automated 
procedures provides quick reference to specific tests. 
Sept. '63, 148 pp., 46 il. (Amer. Lec. Living Chemistry), 
$6.00 

O SYMPOSIUM ON MARINE MICROBIOLOGY com- 
piled and edited by Carl H. Oppenheimer, Institute of 
Marine Science, Miami, Fla. These sixty-six chapters 
by the world's leading marine microbiologists offer up- 
to-date coverage of the field. Contents cover such per- 
tinent topics as autotrophic and heterotrophic abilities of 
the marine algae, distribution of marine microorganisms, 
effect of microorganisms in the nitrogen cycle and other 
mineral cycles within the sea, the effect of metabolism 
on the diagenesis of sediments, the use of bacteria as 
food for higher organisms, and oxidation of hydrocar- 
bons. Techniques used for the study of marine micro- 
organisms are included. April '63, 792 pp., 264 il., 132 
tables, $22.50 

1C SOUNDMAKING: The Acoustic Communication of 
Emotion by Peter F. Ostwald, Univ. of Calif., San Fran- 
cisco, Calif. This book contains the first detailed applica- 
tion of modern acoustic methods in psychiatry. It pro- 
vides a useful book for all professionals whose function 
is to analyze and improve human soundmaking. The 
author explores the emotional significance of soundmak- 
ing and uses half-octave band acoustic measurements to 
portray various physical characteristics of human sounds. 
He describes four stereotyped forms of soundmaking and 
illustrates thirty individual patterns of sonic behavior by 
means of acoustic measurement curves. June '63, 198 
pp., 79 il. (Amer. Lec. Communication edited by Domi- 
nick A. Barbara), $7.50 

a SPECTROPHOTOMETRIC ANALYSIS OF DRUGS 
INCLUDING ATLAS OF SPECTRA by Irving Sun- 
shine and S. R. Gerber, both of Cuyahoga County Coro- 
ner's Office, Cleveland, Ohio. For all laboratories con- 
cerned with the analysis of drugs . . . a valuable col- 
lection of ultraviolet and infrared absorption data of 
150 commonly used drugs. Quantitative ultraviolet data 
were obtained for both the acidic and basic forms of 

pure drugs using a Beckman DK2 recording ultraviolet 

spectrophotometer. The infrared absorption data are 

presented as chloroform solutions and as KBr pellets of 
the drugs. The index includes a list of all synonyms of 
the drugs as well as their generic names. Aug. '63, 256 

pp., 411 il., $10.50 

CHARLES C THOMAS * PUBLISHER 
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Electrophoresis diagram (above) from a descending limb obtained by using the half-wave phaseplate as the 
schlieren diaphragm. Electrophoresis diagram (lower left) of same serum as that represented above, but made by 
combining interference and phaseplate schlieren optics. Another electrophoresis diagram (lower right) of the 
same serum, made by using an 0.35 mm diagonal slit as the schlieren diaphragm. 

NEW LOW-COST 
ELECTROPHORESIS 
UNIT PROVIDES 
HIGH RESOLUTION 
WITH UNIQUE 
THERMOELECTRIC 
COOLING 
Here is an electrophoresis instrument that 
has everything plus automatic 0?C tem- 

perature stabilization. Cooling is thermo- 
electric and trouble-free-no ice baths to 
bother with and no mechanical refrigera- 
tion equipment to wear out or require 
maintenance. 

Model 238 utilizes the superior, free- 
boundary method of electrophoresis; can 
handle either schlieren or Rayleigh fringe 
measurements at the click of a selector 
switch; has a top viewing screen for con- 
tinuous observation of changing patterns 
as analysis progresses... and provision for 
use of either standard or Polaroid film. 

Applicable to a broad variety of assign- 
ments, particularly medical and pharma- 
ceutical analyses, this instrument can 
perform extra jobs such as separating 
components of a mixture or measuring 
interactions between a solvent and sub- 
stance or between particles of a substance. 

Wouldn't now be a good time to consider 
up-dating your electrophoresis facilities? 
For further Model 238 information, write 
to Instrument Division, Perkin-Elmer Cor- 
poration, 910 Main Avenue, Norwalk, 
Connecticut. 



3?S?I(m reports on: 
weak vitamin E... how much we have smartened up in 15 years ... optics for ATR 

The cheaper one works better 
We offer two kinds of ac-tocopheryl acetate. This kind: 

CH3 
I H2 

/Cc\ /c\ 
CH3COOCc6 C CH2 C H3 CH3 CH3 

I III I I I 
CH3C / /C 2C-(CH2)3-CH-(CH2)3-CH-(CH2)3-CHI 

(, 
0 

CH3 CH3 

CH3 H2 
and this kind: fc 

3CH2 

Both of these configurations exhibit I 
2 C-CH3 

the tangle of biological effects conven- X.l 
iently named "vitamin E." One exhibits (CH2)3 

much more vitamin E effect than the CH-CH3 
other. Do we charge more for that one? I 
No, sir or madam. The biologically more (CH2)3 

effective one, on the commodities mar- CH-CH3 
ket, costs about 1/2000 as much as the I 

(CH2)3 
less effective one. 

In isolating the weak one and offering CH3-C-CH3 

it for experimental use, we think, how- H 
ever, that we have done a fine thing. 

Only one of the above configurations has ever been found 
in nature*-the bargain-priced d-a-tocopheryl acetate. Our 
own investigations (Biochemistry 2, 188 (1963)) indicate that 
the l-epimer has only 21 % as much biopotency, as measured 
by resorption-gestation bioassay with vitamin E-deficient 
female rats. Other laboratories, comparing on the basis of 
erythrocyte hemolysis in rats, are also finding a low l:d bio- 
potency ratio. 

Further studies of other vitamin E-deficiency symptoms and 
with other species will be well worth doing. Data on the low 
effectiveness of the l-epimer may shed light on the mechanisms 
by which the natural form, d-a-tocopherol, does its work in 
animals and men. 

We aren't trying to do it all. Others are welcome to this lively sub- 
ject. For 1/2 gram of l-a-Tocopheryl Acetate as EASTMAN Organic 
Chemical No. 9170 send $65 to Distillation Products Industries, 
Rochester, N. Y. 14603 (Division of Eastman Kodak Company), 
which has research laboratories staffed with people who like to cor- 
respond about vitamin E. 

Price subject to change without notice. 

Striped raw film 
We can now supply raw 16mm movie negative film with a 
magnetic stripe on it. The reason we didn't make this an- 
nouncement in 1949 is that we didn't know how to put down 
a stripe that would stick for more than a few weeks, then carry 
through the photographic processing, and then remain in good 
condition on the negative for a long time. Neither, apparently, 
did anybody else. Now we know how. 

What's more, the stripe we now apply can withstand modern 
movie processing. Modern movie processing is not gentle. It 
is fast. It requires less than 2 minutes to turn exposed film into 
dry negative of better quality than hardly anybody in the 
business had ever seen in 1949. This happens inside a machine 
called an EASTMAN VISCOMAT Processor. 

For putting both the picture and the sound on this magneti- 

*In nature C6 carries a hydroxyl instead of an acetyl radical. For pharmaceutical 
and animal-husbandry applications, the acetyl completely protects the molecule 
from oxidation, without further protective measures. The acetyl is hydrolyzed off 
by the esterases in the digestive tract. Without the acetyls, these two kinds of to- 
copherol can act chemically as antioxidants; they have equal antioxidant activity. 

cally striped movie film we recommend a KODAK Reflex 
Special Camera. We would appreciate an opportunity to show 
you that this is the finest 16mm professional camera that money 
can currently buy on the open market. If you already know 
that because you have one but didn't know we could adapt it 
for sound, you now know that, too. If you are thinking more 
of analog or digital data corresponding to the event that is 
pictured on the film for the eye, you have just suffered a bril- 
liant flash of insight and we have to talk to you about what 
kind of movie stock you want striped. 

Get in touch with Eastman Kodak Company, Motion Picture Prod- 
ucts Department, Rochester, N. Y. (Phone 716-562-6000, Ext. 6230), 
which is also in a position to sell you the processor and camera but 
may not even mention them unless you ask. 

Thoughts while viewing a greasy thumbprint 

In the case of total reflection, such as is going on here, one is 
taught that 100 % of the energy and not just 99.999+ % comes 
back. That may possibly be a good enough assertion for the 
average high school physics course, where one can also learn 
that scientists must never be sloppy. 

It is instructive, however, to inquire what the grease of the 
thumbprint does: it ruins the perfection of reflection. 

This is no news but comes out of James Clerk-Maxwell. The 
light penetrates a short distance into the lower-index medium. 
Only if not trapped there does the energy turn around and all 
come back. By sheer power of intellect without lifting a pinky 
labwise, one can prove that the spectral composition of the re- 
flected light must be affected by the absorbance encountered 
during the brief skid outside. Penetration might be as much as 
10 wavelengths very near the critical angle but quickly dimin- 
ishes to a small fraction of a wavelength for incidence angles 
only a few degrees greater. As long as the absorbing substance 
is laid on thicker than that, the thickness doesn't matter. Get 
spectrophotometric curves. Who cares about cell thickness? 
Who needs cells? Why bother with tedious sample preparation? 
Just smear it on. 

It would be well to do all this in the infrared, where absorp- 
tion bands are numerous, strong, and enlightening. But you 
had better be sure you have a higher refractive index in the 
infrared than that of any sample you are likely to be examin- 
ing. 

Optical materials of high index and clean, extended infrared trans- 
mittance tend to be soft, soluble, both, or worse, or good for just one- 
time use. One, IRTRAN 4, offers high promise. We make it (from ZnSe). 
Excitement over the method-called A TR, for attenuated total re- 
flection-had by September reached a pitch where ACS was able to 
put on a whole afternoon of papers about it. If you wish, you can use 
us as a sort of clearing house on the subject among the analytical 
instrument manufacturers and more specialized groups. Call 716-562- 
6000, Ext. 5166. If patient, write Eastman Kodak Company, Special 
Products Division, Rochester, N. Y. 14650. 

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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Special order, special delivery 
(in 2 minutes or less) 

It doesn't matter who does the ordering-President, Sales Manager or Chief 
Engineer-our MP-3 view camera can deliver the goods. Good and fast. Our N:O 
examples, taken with a variety of Polaroid Land films, will give you a good idea. 

Clockwise from upper left: The 4x5 print of the broken gear was ready in 10 
seconds. The photomicrograph is a 31/4 x 41/4 print made in 10 seconds. The con- 
tinuous tone slide (subassembly) and the line slide (a circuit diagram) were 
made in 2 minutes and 10 seconds respectively. And the macrophotograph of 
the solid-state circuit board was made in full color in 50 seconds. There are 13 
different Polaroid Land films for use when the order's marked "rush." And 
you can use conventional 4x5 or roll film when it isn't. 

Eye-level reflex viewing, fixed lights, simple controls make the MP-3 easy to 
use. And the results meet professional standards. Write for a free six-page bro- 
chure. Polaroid Corporation, Technical Sales Dept., Cambridge, Mass. 02139. 
"POLAROID"? Polaroid MP-3 Industrial View Camera 
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ers to the Editor 

arly everyone has at some time considered writing a letter to 
litor, but few actually do so. The effort involved in assembling 
hen conveying thoughts on paper is a barrier which few sur- 
t, and it introduces an important screening determinant on 
Lture of letters which an editor ultimately receives. Most con- 
Drs do not overcome their inertia unless they are strongly 
ated. A common and effective goad is anger, which produces 
y but not high-quality thought. Most letters written under the 
us of adrenalin are rich in invective, nit-picking, and flat dis- 
nent, but often they have limited substantive content. A dash 
ntroversy spices a journal, but an overdose only leaves the 
ssion that a man was angry. In some instances the principal 
quence is to render disservice to the author. 
th many, sending a letter to the editor seems to involve much 
than writing and posting a communication. Two instances have 
ssed us. In early 1963 we published a controversial article by 
. Hubbert (8 March, p. 884). Hubbert received more than a 
ed notes commending him on his stand and only a few dis- 
ng with him. The editor received 11 letters-8 pro and 
. An editorial in Science (13 Sept., p. 999) entitled "Respon- 
scientific choice," which mentioned a paper appearing else- 
, elicited a thousand requests for reprints. The editor received 
hree letters, two concurring and one dissenting. 
)ther measure of the behavior of writers of letters to the 
is the time delay of response. Most communications can be 

ated with a specific item. Thus, we can note the time lapse 
en receipt of the journal and the date of the letter. Rarely is 
a rapid reaction. The median response time is about 21/2 
. Only part of this delay is accounted for in the time required 
d the journal. The remainder of the period is often devoted 
;itation and consultation with colleagues. There are, however, 
nt instances of greatly delayed comments. We have had let- 
fferring to items which appeared many months and even more 
a year previously. Apparently the readers had been browsing 
:h old issues. 
receive at least three types of letters, and the different types 

indled in different ways. First, there is the comment on sci- 
papers. This discussion usually is technical and critical of 

ithors. If it appears to have merit, it may be edited to remove 
ive invective and is then referred to the original author for 
al. 
;econd type of letter is in response to material appearing as 
itorial or as "News and Comment." Often the letters make 
me points. To print them in their entirety would make boring 
g. Accordingly, we accumulate the comments on a particular 
nd publish excerpts, trying to give the main points. In general 
int the adverse rather than the favorable material, since the 
usually only reiterates what has already been said. 
hird type of letter is the spontaneous, creative contribution 
viously related to an item which has appeared in the journal. 
s likely to be printed with least delay. In the current issue 
vo letters of this type-one a contribution by Ralph Lapp 
Y for action by scientists in advance of the political conven- 
the other a lampoon of the word-coining propensities of some 
ular biologists. These are but two examples of the fine com- 
ations we hope to publish in 1964.--P.H.A. 
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Pulse Summation IN NEW TRI-CARB? 
Pulse summation is an exclusive Packard Tri-Carb devel- 
opment for utilizing essentially all of the light energy 
produced in liquid scintillation solutions, rather than 
only half of the light as in all older coincidence-type liquid 
scintillation spectrometers. The benefits to the user are: 
(a) Higher counting efficiencies, especially for low 

energy emitters such as tritium 
(b) Greatly improved isotope separation in double- 

label counting 

HIGHER COUNTING EFFICIENCIES 
Previously, coincidence-type liquid scintillation spec- 
trometers were able to utilize the pulse output from on ly 
one of the two photomultiplier tubes-the Analyzer- 
for pulse height analysis. Pulses from the second pho- 
tomultiplier tube-the Monitor-served only to provide 
coincidence signals. 
New Tri-Carb Spectrometers incorporate a pair of care- 
fully matched 13-dynode photomultiplier tubes. Pulses 
from both tubes are used to establish coincidence, and 
simultaneously they are summed prior to pulse height 
analysis. This results in an improvement in the signal- 
to-noise ratio by a factor of two, since random noise 
pulses do not sum and coincident pulses do. Further, 
the use of 13-dynode photomultiplier tubes obviates the 
need for preamplifier circuits which inherently tend to 
slow down the pulse rise time and which contribute to 
the noise level. This permits much faster coincidence 
resolving time and relatively lower discriminator set- 
tings. The overall benefit is to provide higher count- 
ing efficiencies for low energy isotopes. 

OLDER TYPE 
LIQUID SCINTILLATION SPECTROMETERS 

_fcARto, B CARBON-14 

CM^ 
./TRITIUM NEW TRI-CARB 

/ LIQUID SCINTILLATION SPECTROMETERS 

I 1 DISCRIMINATOR LEVEL 
SET AT TRITIUM CUT-OFF 

Hl^H^HHB^ ~~~CARBON-14 

Comparison demonstrating greatly improved isotope separation 
obtainable with new TRI-CARB Spectrometers by showing percent- 
age of total carbon-14 which appears beyond tritium cut-off. Data 
is directly comparable in both cases: discriminator levels were 
set so that only 0.01% tritium remained in the carbon-14. 

SPECTROMETERS 

GREATLY IMPROVED ISOTOPE SEPARATION 
A further advantage of pulse summation is the more 
faithful reproduction of the true spectral shapes of low 
energy isotopes. The total number of photons emitted 
for each low energy beta particle is very small. Even 
with the best light collection and photocathode conver- 
sion efficiencies, only one or two photoelectrons are 
produced in each photomultiplier tube from an average 
6 KeV tritium particle. Obviously, with such small 
numbers, a substantial advantage can be achieved in 
the statistics of photon collection and photoelectron 
utilization by doubling the numbers through the full use 
of both photomultiplier tubes for pulse summation and 
subsequent pulse height analysis. The more precise 
spectral curves achieved in new Tri-Carb Spectrom- 
eters, as a result of better statistics, provide very 
greatly improved separation of low energy isotopes 
such as tritium and carbon-14. 

Pulse summation is just one of many significant new 
features now available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

_I" 1 . PACKARD INSTRUMENT COMPANY, INC. 
ckard | 

_____________ BOX 428 LA GRANGE. ILLINOIS AREA CODE 312 - 485-6330 
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tional Institutes of Health, Bethesda) 
considered the problems involved in 
predicting three-dimensional structure 
of proteins from the amino acid se- 
quence. There is strong experimental 
evidence from his work on ribonuclease 
and other proteins, that, given the se- 
quence, the peptide chain will fold spon- 
taneously into the correct steric struc- 
ture, but the problems of predicting 
this structure are formidable. 

That evening, in Tel Aviv, E. B. 
Chain (Rome) gave a dramatic and 
very interesting lecture on the newly 
developed penicillins, which have so 
significantly enlarged the therapeutic 
uses of penicillin. 

The symposium then turned to prob- 
lems of development and differentia- 
tion. E. Kellenberger (Geneva) re- 
ported on the use of facultative lethal 
nmutants for the investigations on the 
assembly (morphogenesis) of phage 
particles. These mutants are distributed 
all over the genetic map, so that they 
affect numerous genes: eight genes af- 
fect the formation of the phage head. 
Mutants in some genes produce abnor- 
mal assembly of subunits, as for exam- 
ple into long tubes, the "polyheads." 
The subunits are not self-assembling, 
but need supplementary information 

f (morphogenetic principles) to be 
shaped correctly. The micrographs of 
"polysheath," however, suggest that the 
subunits of the tailsheath are of the 
self-assembling type. Leo Sachs (Weiz- 
mann Institute) considered problems of 
cell differentiation and the immune 
mechanism. Lymphoid cell precursors, 
in tissue culture, can form essentially 
pure cultures of either mast cells or anti- 
body-producing cells, provided a suita- 
ble layer of other cell types is present in 
the medium. Lymphoid precursors from 
lymph nodes of a rat, exposed to mouse 
cells, differentiate to give cells releasing 
antibodies, which destroy the mouse 
cells; that is, this is a heterograft re- 
action in vitro. Both Sachs and, inde- 
pendently, Dulbecco have studied the 
transformation of normal into tumor 

i cells by the polyoma virus, and the 
virus acts directly on the cells to induce 
the change. Michael Feldman (Weiz- 
mann Institute) considered the role of 

Ithe thymus in promoting antibody for- 
mation in the adult organism, making 
use of the histocompatibility antigens 
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which are determined by the Y-chromo- 
some of male animals. Transfer of such 
antigens from a male to a female of 
the same species, in a tissue graft, leads 
to rejection of the graft by the female, 
due to an anti-Y immune response. 
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Some tumors induced in males cannot 
grow when transplanted into females 
because they evoke a similar response. 
However, animals previously irradiated 
with x-rays fail to develop the immune 
response until after several weeks, and 
the tumor in the female continues to 
grow. If the animal has been thymecto- 
mized, the immune mechanism does not 
recover at all after x-radiation; grafting 
a thymus back into such animals, how- 
ever, does lead to recovery of the im- 
mune response. This recovery is an 
inductive effect of the thymus; it is not 
due to production of immunologically 
competent cells by the thymus itself. 

H. H. Weber (Heidelberg) discussed 
the role of adenosine triphosphate 
(ATP) in the active transport of ions, 
with special reference to the work of 
W. Hasselbach in his institute on the 
vesicles of the sarcoplasmic reticulum, 
which accumulate calcium ions. There 
is a very close correlation between the 
Ca++ ions transported 'and the ATP 
hydrolyzed (2 Ca++ per ATP). He 
concludes that the ATP denotes an 
energy-rich bond to phosphorylate a 
carrier in the membrane, and that the 
phosphorylated carrier has an affinity 
for Ca++ ion several hundred times as 
great as the unphosphorylated carrier. 
David Nachmansohn (Columbia Uni- 
versity) considered chemical control of 
movements of ions across conducting 
membranes, with special reference to 
nerve and electric organs. Hugo Theo- 
rell (Stockholm) set forth, with beauti- 
ful clarity, his recent work on com- 
plexes of liver alcohol dehydrogenase 
with coenzymes and inhibitors or sub- 
strates. 

The last session was devoted to im- 
munochemistry. Michael Heidelberger 
(Rutgers University) described his re- 
cent work on the immunological prop- 
erties of the capsular material of pneu- 
mococci of various types. The structure 
of the carbohydrates in these capsules 
is now becoming known in far more 
detail than ever before-in type SV, for 
example, recent work of Barker in Bir- 
mingham, on material supplied by 
Heidelberger, has identified N-acetyl- 
L-fucosamine and N-acetyl-6-deoxytalo- 
samine, among other constituents. 
These two sugars were never before 
known in natural products. The chemi- 
cal identification of antigens by im- 
munochemical techniques is now being 
greatly refined, and in many cases fur- 
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his researches on the development of 

SCIENCE. VOL. 143 

nishes a short cut to determination of 
the structure of the antigen. Michael 
Sela (Weizmann Institute) described 
his researches on the development of 

SCIENCE. VOL. 143 

I 
I 
i 
I 
II 
I 

II 

I 

II 

I 

tI 
I 

I 
I 
I 

I 
I 

I 

I 
I 
f 
i f 
I i 

i 
I 
I 

I 
I 
I 
II I 
i 

i I 
i 

I 
I 
i 
I 
II 
I 

II 

I 

II 

I 

tI 
I 

I 
I 
I 

I 
I 

I 

I 
I 
f 
i f 
I i 

i 
I 
I 

I 
I 
I 
II I 
i 

i I 
i 



ITIE A re SacZh! 

MICRO-ANALYTICAL REAGENTS "M.A.R." 
Anhydrone 14-22 mesh 
MAR 
Asbestos MAR 
Camphor MAR 
Cupric oxide Powder MAR 
Cupric oxide Wire MAR 
Cupric Sulphate MAR 
p-Cymene MAR 
Diethyl Ether MAR 
D(+)Glucose MAR 
Hydriodic acid MAR 
Hydrochloric acid MAR 
Hydrogen peroxide MAR 
Lead chromate MAR 
Manganese dioxide MAR 
Mercuric sulphate MAR 
Nitric acid MAR 
Potassium nitrate MAR 

93-417 
93-418 
93-419 
93-420 

93-421 

93-422 

93-423 
93-424 
93-425 

93-426 

93-427 
93-428 

Potassium sulphate MAR 
Silver (metal) gauze MAR 
Silver (metal) wool MAR 
Soda asbestos 14-22 
mesh M,AR 
Sodium carbonate 
anhydrous MAR 
Sodium hydrogen 
sulphite soln. MAR 
Sodium perovide MAR 
Sodium sulphide MAR 
Sodium thiosulphate 
MAR 
Su Iphate-molybdate 
reagent MAR 
Sulphuric acid MAR 
Toluene-p-su phonic 
acid 

Get Complete BDH fine Chemicals Catalog; 
over 300 chemicals in stock by exclusive USA distributor. 

THE a I i qt CORPORATION 

2233 Massachusetts Avenue 

Cambridge, Massachusetts 02140 

MICRO MANIPULATORS 
MANY NEW MODELS FOR 

RESEARCH AND DEVELOPMENT 
Brinkman micro manipulators offer the most complete and most versatile 

assortment of mechanical micro positioners-now available in more 
than a dozen standard versions. All feature three-dimensional movements in 
various sensitivities, and all are available with optional facilities which 

include tilting devices, rotating devices, special instrument holders and scales 
_ i--- with verniers. Micrometer systems are calibrated in inches or millimeters. 

4... 

BRINK 
For complete descriptive literature, please contact: 

(NEW ADDRESS) 
BRINKMANN INSTRUMENTS INC.. 
CANTIAGUE ROAD, 
WESTBURY, L. I.. NEW YORK 
PHILADELPHIA *CLEVELAND -HOUSTON . MIAMI 
MENLO PARK, CAL.. ST. LOUIS 
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93-400 

93-401 
93-402 
93-403 
93-404 
93-405 
93-406 
93-408 
93-409 
93-410 
93-411 
93-412 
93-413 
93-429 
93-414 
93-415 
93-416 

GLASS ABSORPTION 
CELLS Lmade KLETT by 

ITT 

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

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

II 

III I.. 

- I ,, I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

i 

r.rE 

I 
--.13 

ililj: 

".I 
... 



/ vU 2' and LABELS ~..:. 1 P.~ 
i?~t " 

i>:>.%< ~-:- / vU 2' and LABELS ~..:. 1 P.~ 
i?~t " 

i>:>.%< ~-:- 

THAT 
REALLY 
STICK 

THAT 
REALLY 
STICK 

Use Time Tapes and Labels in your 
lab. Eliminate errors and confusion. 
Time labels are quick and easy to 
use. These clean, white tapes accept 
any kind of pen or pencil marking - 

or they can be pre-printed to your 
specifications. Acid, water, dirt, 
grease or heat will not affect them. 
Withstand temperatures from 250? 
to -70?. 

Also available in a variety of colors. 
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AAAS Symposium Volumes AAAS Symposium Volumes 

SCIENCES in Communist China 
Editor: Sidney H. Gould. 884 pages. 23 illustra 
Author, subject and geographical index. 
June, 1961. 

Price: $14.00* 
$12.00 prepaid, for AAAS men 

OCEANOGRAPHY 
Editor: Mary Sears. 665 pages. May, 1961. 
Third printing, 1963. 
146 illustrations. Index. Cloth. 

Price: $14.75* 
$12.50 prepaid, for AAAS members. 

* If you are not a member of the AAAS, 
you may join now, and order any of 
these volumes at the special member price. 
Enclose $8.50 dues for your first year of 
membership, along with payment for the 
volumes you want. 
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146 illustrations. Index. Cloth. 
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you may join now, and order any of 
these volumes at the special member price. 
Enclose $8.50 dues for your first year of 
membership, along with payment for the 
volumes you want. 

GERM PLASM RESOURCES 
Editor: Ralph E. Hodgson. 394 pages. 59 
illustrations. Index. Cloth. April, 1961. 

Price: $9.75* 
$8.50 prepaid, for AAAS members. 

Membership in the AAAS offers many 
benefits in addition to savings on AAAS 
volumes. It includes Science and the 
quarterly AAAS Bulletin. 
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Editor: Ralph E. Hodgson. 394 pages. 59 
illustrations. Index. Cloth. April, 1961. 

Price: $9.75* 
$8.50 prepaid, for AAAS members. 

Membership in the AAAS offers many 
benefits in addition to savings on AAAS 
volumes. It includes Science and the 
quarterly AAAS Bulletin. 

Order Today From 

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 
1515 Massachusetts Avenue, NW Washington, D.C. 20005 

Order Today From 

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 
1515 Massachusetts Avenue, NW Washington, D.C. 20005 

270 270 

polyamino acids and their derivatives 
as synthetic antigens. One good antigen 
can be made from polylysine by first 
growing alanyl chains on the amino 
groups of the lysyl side chains and then 
attaching tyrosyl chains to the alanyl 
chains. If the attachments are made in 
reverse order-first tyrosine, then ala- 
nine-the resulting product is not anti- 
genic. The tyrosyl groups must be on 
the outside to make a good antigen. 
The optical specificity of the amino 
acids is important-compounds made 
from combinations of D-amino acids are 
generally nonantigenic, even when the 
corresponding I-compounds are strongly 
antigenic. Sela's recent work has shown 
that electric charge is not necessary for 
antigenicity. He and a colleague have 
recently synthesized a water-soluble, un- 
charged polymer that is strongly anti- 
genic. [M. Sela and S. Fuchs, Biochim. 
Biophys. Acta 74, 797 (1963)]. When 
galactose is attached to a synthetic poly- 
mer, the galactose grouping becomes a 
powerful antigenic determinant. Im- 
munological tolerance may be estab- 
lished to synthetic antigens, as shown 
by experiments on new-born rabbits. 
The aim of all these researches is to 
throw light on the nature of the im- 
mune mechanisms found in living or- 
ganisms; the synthetic chemicals are 
merely a means to this end. 

J. C. Kendrew concluded the final 
session with brief, graceful, and humor- 
ous comments on some of the major 
points of the symposium. 

One nonscientific interlude deserves 
mention. Midway in the week, we left 
Rehovoth for a 2-day trip along the 
coast to Caesarea, Haifa, and Acre, 
then to the Galilee mountains and the 
Lake of Galilee. We stopped overnight 
at a kibbutz which, in addition to the 
usual farming and other community ac- 
tivities, ran a small and very pleasant 
hotel for visitors. That evening all of 
us had the opportunity to talk with 
members of the kibbutz and learn di- 
rectly about their way of life, its values 
and its problems. We returned with 
renewed zest to the scientific conference 
after this fascinating interlude. In ad- 
dition to this thoughtfully arranged 
pause in the symposium, all of us will 
remember the warm and generous hos- 
pitality of our Israeli hosts, during and 
after the conference, which combined 
with the high level of the scientific 
discourse at the meetings to make this 
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University, Cambridge, Massachusetts 

SCIENCE. VOL. 143 

a most memorable occasion. 
JOHN T. EDSALL 

Biological Laboratories, Harvard 
University, Cambridge, Massachusetts 

SCIENCE. VOL. 143 

.? _ .? _ 

i i 



Forthcoming Events 

January 

29-31. American Meteorological Soc., 
44th annual, Los Angeles, Calif. (A. 
Court, 17168 Septo St., Northridge, Calif.) 

29-1. Southwestern Federation of Ge- 
ological Societies, 6th annual, Midland, 
Tex. (W. E. Wadsworth, AAPG, 1444 S. 
Boulder, P.O. Box 979, Tulsa 1, Okla.) 

29-1. Western Soc. for Clinical Re- 
search, 17th annual, Carmel-by-the-Sea, 
Calif. (H. R. Warner, Latter-Day Saints 
Hospital, 325 Eighth Ave., Salt Lake City, 
Utah) 

30-31. Spontaneous and Experimental 
Comparative Atherosclerosis, conf., Bev- 
erly Hills, Calif. (E. McCandless, Los 
Angeles County Heart Assoc., Los An- 
geles 57, Calif.) 

February 

2-5. American Inst. of Chemical Engi- 
neers, annual, Boston, Mass. (J. Henry, 
AICE, 345 E. 47 St., New York, N.Y.) 

2-7. Institute of Electrical and Elec- 
tronics Engineers, winter meeting, New 
York, N.Y. (A. P. Fughill, Detroit Edison 
Co., 2000 Second Ave., Detroit, Mich. 
48226) 

2-8. Teratology, workshop, Commis- 
sion on Drug Safety, Gainesville, Fla. 
(D. C. Trexler, Commission on Drug Safe- 
ty, 221 N. LaSalle St., Chicago, Ill. 
60601) 

2-11. Scientific-Technical Documenta- 
tion and Information, intern. congr., 
Rome, Italy. (I. M. Lombardo, La Pro- 
duttivita, Viale Regina Margherita, 84d, 
Rome) 

3-4. Society of Rheology, Claremont, 
Calif. (T. L. Smith, Stanford Research 
Inst., Menlo Park, Calif.) 

3-4. Perspectives in Virology IV, Gus- 
tav Stern symp., New York, N.Y. (M. 
Pollard, Lobund Laboratory, Univ. of 
Notre Dame, Notre Dame, Ind.) 

3-7. Materials, intern. conf., Philadel- 
phia, Pa. (A. G. H. Dietz, Dept. of Build- 
ing Engineering, Massachusetts Inst. of 
Technology, Cambridge) 

4-6. Society of the Plastics Industry, 
conf. of the reinforced plastics div., Chi- 
cago, Ill. (W. C. Bird, SPI, 250 Park 
Ave., New York, N.Y. 10017) 

4-6. Cellular Biology of Myxovirus In- 
fections, CIBA Foundation symp., Lon- 
don, England. (CIBA Foundation, 41 
Portland PI., London, W.1) 

5-7. Military Electronics, 1964 winter 
conv., Los Angeles, Calif. (Inst. of Elec- 
trical and Electronics Engineers, Box A, 
Lenox Hill Station, New York, N.Y. 
10021) 

5-8. American College of Radiology, 
natl. meeting, Tucson, Ariz. (American 
College of Radiology, 20 N. Wacker Dr., 
Chicago, Ill. 60606) 

7-8. Differentiation and Development, 
symp., New York, N.Y. (New York Heart 
Assoc., 10 Columbus Circle, New York, 
N.Y. 10019) 

9-11. Entomological Soc. of America, 
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P.O. Box 3047, Wellington, N.Z.) 
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Records Signals of 2.5 
Millivolts Full Scale Accurately! 
Records Signals of 2.5 
Millivolts Full Scale Accurately! 

... a self-balancing, complete 5-inch strip-chart recorder 
... brings you complete versatility ... without costly extras... at one low 
price. Its higher sensitivity extends its usefulness in a great number of ap- 
plications. .. with the B&L Opacimeter-determine and record opacity of 
paper... with the B&L Data Acquisition System-it extends the range of 
the Spectronic-20 to 340m1l ... many transducers can be ONLY 
used directly with the V. O. M.-6, no further amplification $'n 
is normally required in gas chromatography applications. i uu 
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COMPARE THESE EXCLUSIVE ADVANTAGES: COMPARE THESE EXCLUSIVE ADVANTAGES: 
* Six voltage ranges, 2.5 millivolts 

to 125 volts 

* Six linear ohms scales, 0.25 ohms- 
to-25,000 ohms full scale, with 
zener diode D.C. supply 

* 5 D. C. current ranges, 2.5 micro- 
amperes to 25 milliamperes 

* Off balance input impedance- 
over 10 megohms 

* Six voltage ranges, 2.5 millivolts 
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to-25,000 ohms full scale, with 
zener diode D.C. supply 
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amperes to 25 milliamperes 

* Off balance input impedance- 
over 10 megohms 

COMPLETE 
(Suggested Retail) 

COMPLETE 
(Suggested Retail) 

* Five chart speeds, 400-to-1 range 

* Event marker, with solenoid op- 
erated marking pens 

* Function switch with mechanical 
pen letdown 

* Operates in flat, 30? tilt, or wall- 
mounted position 

* Compact, only 4" x 141/2"x 13/4 

* Portable, only 18 lbs. 

* Five chart speeds, 400-to-1 range 

* Event marker, with solenoid op- 
erated marking pens 

* Function switch with mechanical 
pen letdown 

* Operates in flat, 30? tilt, or wall- 
mounted position 

* Compact, only 4" x 141/2"x 13/4 

* Portable, only 18 lbs. 

For further information, write for Brochure 
D-2A.54. Bausch & Lomb Incorporated, 
85601 Bausch St., Rochester, N. Y. 14602 BAUSCH & LOMB v 
in Canada, write Bausch & Lomb ODtical Co.. Ltd., Dept. 856 Scientific Instrument Division, 16 Grosvenor St., Toronto 5, Canada 
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* Heath Servo Chart Recorder 
* Compares with recorders costing five times 
this price! * True potentiometric input on 
all ranges (10, 25, 50, 100, 250 mv) . Plug-in 
5-pin connectors for special ranges * Rapid 
chart advance * Pen lift * Paper tear-off 
guide * Interchangeable chart motors * One 
second balancing time for full 10" span. 
EU W-20A .....20 lbs............. $195.00 
SPECIFICATIONS-Chart paper: Grid width, 1Q"''. Length, 
120 foot roll. Markings, 0-100, right to left. Chart-speed: 2 
inches per minute (standard); replacement motors for speciali 
chart speeds available. Chartspan: Five fixed ranges: 10, 25. 
50, 100, and 250 mv, plus a sensitivity control to permit adjust- 
ment for any value from 10 to 250 mv. Also external position 
available for special plug-in ranges. Pen: Standard fountain, 
pen, cartridge type. Balancing time: 0.1 second per inch, 1 
second full scale (10"). Input circuit: Easily modified with 5- 
pin connectors. Error (includes dead zone): Less than 1% of 
full scale for all ranges. 10 to 250 mv. Maximum source 
resistance: 50 K ohm. Reference system: Mercury cell. 
Reference cell life: 300 hours (approx.). Power require- 
ments: 105-125 volts, 60 cps AC; 50 watts. Fuse: 1 ampere 
slow-blow. Dimensions: 13X"W x 8X"H x 13%"D. 

Heath Operational Amplifier System 
* Completely self-contained * Built-in power 
& bias supplies * Four operational amplifiers 
plus booster amplifier * Front panel 5-pin 
amplifier terminals * Regulated DC+, DC- 
power supplies * Operates as a constant 
current source, controlled potential source, 
linear sweep generator, or servo-system sim- 
ulator * Ideal for measurement, computation 
& control work. 
EUW-19A... 18 Ibs. ........ ..$135.00 
SPECIFICATIONS-OPERATIONAL AMPLIFIERS: DC 
Gain, open loop: 21,000 (87 ?1 db). Frequency response: to 
450 kc. Voltage range: -50 V DC to + 50 V DC at input and 
output with a 50 K ohm load. Output current: -1 ma to +1 ma 
with 50 K ohm load. Output impedance: Less than 1.5 ohms. 
Phase shift: Lessthan 1 degree at 100 kc. Risetime: 12 micro- 
seconds. Drift: Less than 8 mv/day der normal conds. Drift: Less than editions 
after 48 hours, or more, aging period. Amplifier 1 only: May 
be switched for Follower or Inverter operation, also to provide 
+ or -inputs. BOOSTER AMPLIFIER: Maximum output: 
?20 ma at ?50 V DC. Gain: Approx. 0.8. Output impedance: 
Less than 0.2 ohms. POWER REQUIREMENTS: AC INPUT: 
105-125 volts, 50/60 cps. Filament power only: 44 watts. 
Total power required: 94 watts at quiescent operating condi- 
tions. Fuses: Two Y ampere slow-blow fuses; one for the 
filament circuits, and one for the DC ? and DC - supplies. 
AUXILIARY POWER CONNECTOR: Location: Octal 
socket on rear of unit. Power available: +300 volts at 20 ma 
and -300 volts at 20 ma with unit in operation; +300 volts at 
60 ma and -300 volts at 60 ma when all amplifier tubes are re- 
moved. Balance resistors: Available at auxiliary connector 
to balance power supplies and adjust output voltages. GEN- 
ERAL: Dimensions: 1t1 W x 6y" H x 128" D. 

SEND FOR FREE FOLDER for full details 
on entire Malmstadt-Enke s. - 
lab series equipment. - 

[HEATH COMPANY, 
Benton Harbor, | 
Michigan 49023 37-1-1 
i Please send Free folder h -- I 

describing lab series equipment. 
| Please send Free 1964 Heathkit catalog. I 
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HUSKY ...HANDY 

ELECTRIC FURNACE 

FOR HEAVY-DUTY 

LAB WORK 
. . . . 

TYPE 1700 
A convenience-keyed, highly depend- 
able furnace for ignition of precipi- 
tates, assaying, heat treating of glass 
and metals, preheating and various 
heavy-duty lab requirements. Excel- 
lent operating characteristics and spa- 
cious chamber make it ideal for meet- 
ing exacting demands. Wide choice of 
controls (shown above is Type 1700 
with Control Cabinet Assembly fea- 
turing the fully automatic Amplitrol 
controller conveniently mounted). 

* 2000? F CONTINUOUS... 2150? F INTER- 
MITTENT 

* CHOICE OF 91/2" X 81/2" X 13/2" OR 
91/2" X 81/2" X 18" CHAMBER SIZE 

* TWO-SECTION DOOR... EASY TO OPEN 
BOTTOM SECTION ONLY OR BOTH 
SECTIONS AT WILL 

* SCIENTIFICALLY POSITIONED INSU- 

LATION ... 6" FIREBRICK AND BACK- 

UP INSULATION 

* STRONG STEEL BODY ... REINFORCED, 
WELDED CONSTRUCTION 

Price, $310 to $382 without controls. 
Write for descriptive literature and 
name of nearest dealer. 

THERMOLYNE CORPORATION 
Devt. 568, 2555 Kerper Blvd. 

Dubuque, Iowa 
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"Certainly the 

most important 

study of 

evolution that 

has appeared 

for many years- 

perhaps even 

since the 

publication of 

The Origim 

of Species 

in 1859." 
-SIR JULIAN HUXLEY, 

Nature* 

Animal 
Species 
and 
Evolution 

by Ernst 
Mayr 
Illustrated. $11.95 

*:For the complete detailed 
review, see Nature, Vol. 199, 
No. 4896, pp. 838-840. 

The Belknap Press of 

_ TARVARD 
UNIVERSITY PRESS 
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