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... America's oldest laboratory centrifuge 
manufacturer ... originator of many centrifuging advances . ., 

and still the leader in developing new and 
better ways to utilize centrifugal force, 

INTERNATIONAL &3 EQUIPMENT CO. 
1219 SOLDIERS FIELD ROAD ? BOSTON 35, MASSACHUSETTS 

Write for catalog on IEC centrifuges . . . sold and serviced 
the world over by authorized International Dealers, 
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Simultaneously record 

and visually monitor 

biophysical phenomena 

WITH THE NEW MULTI-CHANNEL 

SANBORN 550M Series 
Poly-Beam Photographic Recording System 

SPEED and SENSITIVITY of the 550M System 
permit diagnostically accurate recording of fast 
changing phenomena such as heart sounds and 
small-animal ECG's and of low-level signals such 
as small-muscle myograms, EEG and fetal ECG. 
VERSATILITY and FLEXIBILITY of the 550M 
design offer many advantages. The system can 
be purchased with only 4 or 6 channels and 
minus the monitoring unit. Additional inter- 
changeable plug-in preamplifiers (up to a total 
of 8), plug-in mirror galvanometer inserts and 
the visual monitoring unit - consisting of an 
electronic switch, vector timer and oscilloscope 
- can be added later. 

ADDITIONAL FEATURES include: entire 6 
inch chart width available to all beams... ability 
of beams to be superimposed and to cross each 
other... photographically registered timing and 
amplitude lines . .. trace interrupter for beam 
identification... provision for elimination of 
amplitude lines from part or all of the record 
... choice of 8 chart speeds from 1.25 to 200 

mm/sec.. .display on the monitoring unit of up 
to four waveforms at once, or vector loops, as either 
a substitute for or a supplement to the recorder 
. .. exposed film container can be removed at any 
time under normal light... event marker included 
. .. provision made for remote control... viewing 
window permits observing and positioning of gal- 
vanometer beams. 
The new 550M Poly-Beam is a completely self- 
contained recording- monitoring system built into 
a single, mobile cabinet only 22" wide and 6' high. 
Sanborn also offers a new direct-writing recorder, 
the 350M Series-in a 6- or 8-channel system. Plug- 
in "350" style preamplifiers can be used inter- 
changeably with the 550M Series which is identical 
in cabinet size and style. 
Write for the new 8-page 550M catalog, or 
the complete catalog describing the major 
Sanborn instruments for measuring, re- . 
cording or monitoring biophysical phe- 
nomena. The Sanborn Branch Office or 

- 

Service Agency nearest you can also - ' 
supply complete information on any or - 
all Sanborn equipment. 

SANBORN COMPANY 
MEDICAL DIVISION 

175 Wyman Street, Waltham 54, Massachusetts 
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Kontes saves you money 
three ways on chemically- 
inert* Teflon items! 

Increased production has low- 
ered prices substantially on all 
Kontes Teflon Stopcocks and 
apparatus which incorporate 
them. You save, in fact, three 
ways by getting Teflon products 
from Kontes: by reduced indi- 
vidual prices, by lower quantity 
prices, and by combining Teflon 
items with your regular orders 
for Kontes Technical Glassware 
for even greater discounts. 
COMPARE KONTES QUALITY! Teflon 
Stopcock barrels are ground and 
polished, providing the ultimate 
in smooth, even turning without 
lubricant. Special spring-loading 
device keeps plug properly seated 
and leak-free without dangers 
inherent in over-tightening. Wall 
thickness is appreciably greater 
than other brands. Sidearms in- 
crease gradually in o.d. and de- 
crease in i.d. at seals to barrels 
for greater strength and im- 
proved flow characteristics. 
Order now for immediate de- 
livery! Write for your free copy 
of our new Bulletin TP-1. It de- 
scribes all Kontes Teflon ware in- 
cluding beakers, burettes, pi- 
pettes, separatory funnels, stop- 
cocks, etc. 
K-81100 STRAIGHT STOPCOCK 
prices below are typical- 
Size Bore, mm. Plug size, mm. Each 
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Letters 
Protein Behavior 

In a recent article [Science 128, 815 
(1958)], I. M. Klotz admirably points 
up the fact that electrostatic interactions 
involving proteins and small ions have 
generally had to be treated in an over- 
simplified way, and he calls attention to 
the many observations which would sug- 
gest that the properties of the water in 
the immediate vicinity of the protein 
molecule may be rather different from 
those of the water in the bulk solvent. 
His proposal regarding the effect of 
an ice structure would explain the 
greater difficulty of protonation of an 
--N(CH3)2 group but, it appears, 
would still not solve the problem of re- 
duced reactivity of the -SH group with 
Ag+, with which he initiated the discus- 
sion. In this case, of course, there would 
be no change in the charge to modify the 
structure of the ice lattice. 

The proposal seems even more trouble- 
some when one considers the -COOH 
groups in the protein. In this case a 
charge appears on the group when the 
hydrogen ion is lost. Consequently, the 
loss of the proton would be hindered, 
and the apparent pK should be increased 
as compared with the expected intrinsic 
pK. There seems to be little evidence 
for any considerable number of -COOH 
groups with unexpectedly high pK's in 
proteins. 

The lack of any evidence for electro- 
static effects on the titration curve of the 
azomercurial would still be disturbing, 
however-unless one assumes that the 
reaction with hydrogen ion is leading to 
displacement of the azomercurial. If this 
were true, there would be no change in 
the charge, and one would not antici- 
pate an electrostatic effect. Such a dis- 
placement of methylmercury would have 
been anticipated on the basis of the re- 
sults of Hughes [Cold Spring Harbor 
Symposia Quant. Biol. 14, 79 (1949)1. 

JOHN W. MEHL 
University of Southern California, 
Los Angeles 

Each of the three paragraphs of Mehl's 
letter raises essentially one question. The 
responses may be grouped, therefore, into 
the same arrangement. 

1) "Maskedness" in the behavior of 
-SH groups, as Mehl would undoubt- 
edly agree, is a problem of rates rather 
than equilibria. For example, Ag+ is 
usually taken up even by masked -SH 
groups of proteins if we wait long 
enough. In terms of my model, the ex- 
planation (clearly implied if not explic- 
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slowly than through liquid water. While 
no actual data are available for diffusion 

itly stated in the article) is that Ag+ 
would diffuse through "ice" much more 
slowly than through liquid water. While 
no actual data are available for diffusion 

itly stated in the article) is that Ag+ 
would diffuse through "ice" much more 
slowly than through liquid water. While 
no actual data are available for diffusion 

of Ag+ in ice, measurements with a simi- 
lar monovalent ion, Li+ [M. Eigen and 
L. DeMaeyer, Proc. Roy. Soc. (London) 
247A, 505 (1958)], certainly bear this 
point out. 

2) The most careful theoretical anal- 
yses of the titration curves of a protein 
with, for example, 100 carboxyl groups 
have limited themselves to a single in- 
trinsic dissociation constant. The spread 
of the titration curves has been accounted 
for by the assumption that there is a 
variable electrostatic factor, plus neces- 
sary additional assumptions in specific 
cases. Clearly, if deviations from ideal- 
ity are attributed to these additional fac- 
tors, and if we permit the possibility 
of only a single intrinsic constant, we 
cannot possibly find more than one 
intrinsic constant. As I have emphasized, 
however, the titration curves can also be 
accounted for by the assumption that 
there is a broad spectrum of pK's for 
the carboxyl groups. 

3) The explanation suggested by Mehl 
is not really tenable. We have not studied 
the titration curve by some general 
method which follows gross H+ ion up- 
take but rather by a special spectropho- 
tometric method which reveals specifi- 
cally the uptake of H+ by the (CH3) 2N- 
group of the dye, not by the mercaptide 
group of the protein. It is the unusual 
pK and the unexpected shape of the 
curve for the optical titration of this par- 
ticular (CH3) N- group which must 
be interpreted; a displacement mecha- 
nism postulates changes in state of a dif- 
ferent group at the opposite end of the 
molecule. Furthermore, one should also 
recall that if the dye had been displaced 
from the mercaptide linkage, no optical 
titration could have been obtained in the 
first place, for as we have mentioned pre- 
viously [Arch. Biochem. Biophys. 63, 77 
(1956)1, the dye is essentially insoluble 
in water alone. 

I. M. KLOTZ 
Northwestern University, 
Evanston, Illinois 
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On Eschewing Teleology 

A. J. Bernatowicz' stern admonitions 
[Science 128, 1402 (1958)] to his bio- 
logical colleagues and to all other scien- 
tists to eschew anthropomorphism and 
avoid even the appearance of teleolog- 
ical thinking (lest their students be not 
saved from corruption) confuses me. He 
wants mechanism, and thus also surely 
determinism, recognized as the language 
of science, and he wants the teacher of 
science not to depart from it. Does he 
mean never? Not with the student at the 
luncheon table? Not with his wife at the 
breakfast table? How rigorously must 
righteousness be applied? And must all 
scientists observe the canon? I think 

SCIENCE. VOL. 129 
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THEY PROBE THE FUTURE OF DEEP-SEA TELEPHONY 

Deep in the ocean, a submarine telephone cable 
system is extremely hard to get at for adjustment or 
repair. This makes it vitally important to find out what 
can happen to such a system before it is installed. 

Bell Laboratories engineers do this by means of 
tests which simulate ocean floor conditions on dry land. 
Among many factors they test for are the effects of 
immense pressures on amplifier housings and their 
water-resistant seals. They also test for agents which 
work very slowly, yet can cause serious destruction over 
the years-chemical action, marine borers and several 
species of bacteria which strangely thrive under great 
pressures. 

Through this and other work, Bell Telephone 
Laboratories engineers are learning how to create 
better deep-sea telephone systems to connect America 
to the rest of the world. 

Highly precise instruments developed by Bell Laboratories en- 
gineers are used to detect infinitesimal changes in cable loss- 
to an accuracy of ten millionths of a decibel. 

"Dry Land Ocean," under construction at Bell Laboratories, 
simulates ocean floor conditions, is used to test changes in 
cable loss. Sample cables are housed in pipes which contain 
salt water under deep-sea pressure. The completed trough is 
roofed in and is filled with water which maintains the pipes 
at 37? F., the temperature of the ocean floor. 

?I BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT 

Seawater and sediment in bottle characterize ocean floor. Test 
sample of insulation on coiled wire is checked for bacterial 
attack by conductance and capacitance tests. 
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VARIABLES? 
It's time to draw a line. 
Straighten out your cleaning 
problems with 

HAEMO-SOL 
There's nothing like Haemo-Sol's 
unique cleansing power and positive 
rinsing . . . it's completely safe! No 
etching! No corroding of metal parts! 
Immediate Haemo-Sol bath for 
valuable volumetric and optical 
equipment prevents soil etching! 

Haemo-Sol guarantees clean laboratory 
glassware and apparatus- 
* removes the full range of lab- 

oratory soils 
* effectively digests protenoid ma- 

terials . . . other types of poly- 
meric materials 

* assures free draining pipets ... 
burets 

* gives sparkling clear surfaces 
for quartz and glass absorption 
cells 

* provides chemically clean reac- 
tion and titration flasks 

* leaves the clean surfaces that are 
a must for the smooth operation 
of fractionating columns and 
other pieces of laboratory 
equipment. 

And, just as important as its unique 
cleaning power, is Haemo-Sol's high 
solubility and powerful solubilizing 
action. Haemo-Sol washed glassware 
rinses completely clean ... nothing 
remains behind but a chemically clean, 
free drain- 
ing glass 
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burets 
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for quartz and glass absorption 
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tion and titration flasks 

* leaves the clean surfaces that are 
a must for the smooth operation 
of fractionating columns and 
other pieces of laboratory 
equipment. 

And, just as important as its unique 
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Bernatowicz does believe just this, and 
I suspect that he also thinks that the 
scientific view of the world is the true 
view and that he who departs from 
proper deterministic language is dealing 
lightly with truth. 

Well, the language of science is de- 
scriptive and not purposive. I am wholly 
in accord with Bernatowicz on that point. 
But, if we are talking science, I go far- 
ther where he stops short, for I note- 
remaining descriptive because I am be- 
ing scientific-that we have here a case 
of one organism attacking others because 
these others behave differently from the 
one. Scientifically, all we have is a case 
description of an idiosyncratic organism, 
Bernatowicz, which does not, on the 
showing of his paper, represent the spe- 
cies but a departure from it. Is this or- 
ganism quieted by this description of his 
behavior, or do his words suddenly seem 
to carry an anthropomorphic meaning? 
Do they say that his purpose was to con- 
vince others of his own rightness, thus 
ruling him out of the class of scientific 
organisms because he speaks in terms of 
purpose? If Bernatowicz wants rigor and 
the scientific attitude all the time, let 
him, a biologist, include his own con- 
duct under the scientific rules. Was he 
or was he not being purposive? I think 
he was. 

For myself, I take the use of the sci- 
mntific language more lightly, less rigor- 
cusly, and I am glad that most of my 
colleagues do too. J. J. Thomson said 
that a scientific activity is a policy, and 
he might have made his comment 
broader to say that all scientific activity 
is a policy to be accepted when it works 
and changed when it does not. I do not 
pretend to be a scientist in all my speech, 
nor do I want students to be. I want 
them to have values and purposes, to 
know when to escape the scientific strait 
jacket and also when to get a new strait 
jacket. There should be nothing so in- 
flexible about science or scientific con- 
duct or scientific language. What we 
want for scientists is wisdom, good judg- 
ment, the ability to speak and write Eng- 
lish delicately and significantly, enough 
wisdom to break any rule when a good 
purpose will be supported thereby. 

Urbanity never hurt a scientist yet. 
Using English with skill, relying on the 
connotations to work as they should, is 
less secure than the rigor of mathematics 
but an art capable of much greater re- 
finement. I find in none of Bernatowicz' 
examples the sort of thing that should 
be changed if it is given in a proper sci- 
entific context. A strict adherence to his 
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entific speech the phrase in order that, 
and that seems to me to be a preposter- 
ous suggestion. The Darwinian theory 
was a way of changing purposive events 
into descriptive, and for me (and I 
should hope for most students) the con- 
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text of most of these disapproved sen- 
tences would be the nonpurposive, de- 
scriptive concept of natural selection. 

In any event-say I, anthropomorph- 
ically purposive, and purposively anthro- 
pomorphic-let us not warp our young 
scientists by rigid rules. Always remem- 
bering that we do not wish for all to be 
alike, let us cultivate urbanity, wisdom, 
and flexibility. Let us help them to learn 
to speak and write well, clearly, freely, 
attractively, and differently from one an- 
other. Let us hope they can learn to 
think of science as a happy way of life, 
not as a harsh taskmaster with a code 
of morals dangling at his belt. 

EDWIN G. BORING 
Harvard University, 
Cambridge, Massachusetts 

In the interests of clear thinking one 
should certainly be wary of any state- 
ments that are unjustifiably teleological, 
as A. J. Bernatowicz has pointed out. 
Judging from his conclusions, however, 
I suspect that he would prefer to leave 
out the word unjustifiably in my first 
sentence, as would many other scientists, 
although not all. [See L. K. Frank, G. E. 
Hutchinson, W. K. Livingston, W. S. 
McCulloch, N. Weiner, Ann. N.Y. Acad. 
Sci. 50, 187 (1948)]. 

Let me make plain at the beginning 
that I would agree that in many circum- 
stances teleological language is inappro- 
priate, implying the existence of agencies 
beyond our ability to observe directly. 
The examples quoted by Bernatowicz, I 
would judge, all demonstrate misappli- 
cation of teleological concepts. However. 
not all of them are inherently unsuited 
to such treatment. 

What do we mean when we say that a 
statement is "teleological"? Do we not 
mean that it implies some directing or 
governing factor which by its nature 
"causes" events to follow certain observed 
courses? Certainly in this sense the idea 
of "force" or "gravitation" or "field" is, 
or can easily be seen as, teleological, in- 
voking the presence of an agency which 
we can observe only by inference. But if 
we are careful to note that, for example, 
a "field" is a map of what we might ex- 
pect to observe, then we can still use the 
concept of "field" at one level of expla- 
nation, without implying the existence 
of any incompletely defined agency. 

There is a more important area of 
teleological thinking, however, in which 
the above "way out" is of no use. This 
is the area of biology, physiology, psy- 
chology, and other sciences of life. Let 
me emphasize that when one approaches 
these disciplines in an attempt to imitate 
the (in principle) rigorous methods of 

text of most of these disapproved sen- 
tences would be the nonpurposive, de- 
scriptive concept of natural selection. 

In any event-say I, anthropomorph- 
ically purposive, and purposively anthro- 
pomorphic-let us not warp our young 
scientists by rigid rules. Always remem- 
bering that we do not wish for all to be 
alike, let us cultivate urbanity, wisdom, 
and flexibility. Let us help them to learn 
to speak and write well, clearly, freely, 
attractively, and differently from one an- 
other. Let us hope they can learn to 
think of science as a happy way of life, 
not as a harsh taskmaster with a code 
of morals dangling at his belt. 

EDWIN G. BORING 
Harvard University, 
Cambridge, Massachusetts 

In the interests of clear thinking one 
should certainly be wary of any state- 
ments that are unjustifiably teleological, 
as A. J. Bernatowicz has pointed out. 
Judging from his conclusions, however, 
I suspect that he would prefer to leave 
out the word unjustifiably in my first 
sentence, as would many other scientists, 
although not all. [See L. K. Frank, G. E. 
Hutchinson, W. K. Livingston, W. S. 
McCulloch, N. Weiner, Ann. N.Y. Acad. 
Sci. 50, 187 (1948)]. 

Let me make plain at the beginning 
that I would agree that in many circum- 
stances teleological language is inappro- 
priate, implying the existence of agencies 
beyond our ability to observe directly. 
The examples quoted by Bernatowicz, I 
would judge, all demonstrate misappli- 
cation of teleological concepts. However. 
not all of them are inherently unsuited 
to such treatment. 

What do we mean when we say that a 
statement is "teleological"? Do we not 
mean that it implies some directing or 
governing factor which by its nature 
"causes" events to follow certain observed 
courses? Certainly in this sense the idea 
of "force" or "gravitation" or "field" is, 
or can easily be seen as, teleological, in- 
voking the presence of an agency which 
we can observe only by inference. But if 
we are careful to note that, for example, 
a "field" is a map of what we might ex- 
pect to observe, then we can still use the 
concept of "field" at one level of expla- 
nation, without implying the existence 
of any incompletely defined agency. 

There is a more important area of 
teleological thinking, however, in which 
the above "way out" is of no use. This 
is the area of biology, physiology, psy- 
chology, and other sciences of life. Let 
me emphasize that when one approaches 
these disciplines in an attempt to imitate 
the (in principle) rigorous methods of 
physics, then any use of teleological 
thinking is bound to go astray. But if one 
approaches living entities from the sys- 
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AUTOMATIC 

FRACTION 

COLLECTOR 

FOR COLUMN CHROMATOGRAPHY... 

Both Time and Drop Counting Operation 
Model 230 Automatic Fraction Collector utilizes the 

accurate drop-counting method of fraction cutting to pro- 
vide precise volume measurement and clean separations. 

Mixing, contamination and evaporation are precluded 
by avoiding the use of intermediate collecting vessels, 

glass arms and funnels. Drops are counted as they fall 
from the column directly into the collecting tubes. 

Ease of operation and a high degree of reliability have 
been attained by not using complicated mechanisms , 

or complex indexing systems. The overall result is 
high quality performance at moderate cost. 

Request full information. Ask for bulletin 230. Iii: 

CP_ DEPTE A * P. O. BOX 428 * LA GRANGE, ILLINOIS 
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new 

instruments 
for infusion 

and retracting 2 
of liquids 

FOR GENERAL 
APPLICATION !i? 

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

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

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

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

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

71 -0499 Syringe Driver 
only. 

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

designed for withdrawing samples of blood (or other liquids) at 
accurately controlled rates. 
71-04492-Syringe Retractor and Kymograph (less drum and drum 

Shaft) and without syringe. 
71-04991-Syringe Retractor, complete with change-gears. 

Manufacturers & Distributors of Scientific Equipment 
/7P 7 6th & Byrd Streets - Richmond, Va. 

New- a low cost neutron generator 

For further information, write: 

TEXAS NUCLEAR CORPORATION 
P. O. BOX 9267 AUSTIN 17, TEXAS 

6 MARCH 1959 

Approximate Delivery Rates in Milliliters per minute 
Syringe Capacity 5 10 20 30 50 
Speed No. 1 .0046 .0059 .0118 .0157 .024 
Speed No. 2 .023 .030 .059 .078 .12 
Speed No. 3 .116 .148 .29 .39 0.6 
Speed No. 4 .58 .78 1.48 1.96 3 
Speed No. 5 2.9 3.7 7.4 9.8 15 
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New Eldorado SC 700 Decimal Scaler with 

better than I microsecond resolution 
Designed for general radiation counting, Eldorado's compact 
new SC700 Decimal Scaler provides high performance at a 
budget price, $595. 
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* Precision Integral Discriminator 
* Building Block Construction 
* Built-in Test Circuit 
* Provision for External Timer 
For complete 
technical information, 
please address Dept. S3. 
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2821 TENTH ST. * BERKELEY 10, CALIF. 
Phone THornwall 1-4613 
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A NEW INSTRUMENT THAT , 
GIVES YOU .. . 
* PRECISE CONTROL OVER ULTRA-i 

MICRO QUANTITIES-Markings toi 
.001 ml.; can be read to .0001 ml. 

* HIGH CAPACITY-up to 7 ml. with-i 
out refilling. Ultra-micro and macro. 

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

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

Take Advantage of our 
30 Day Test in your laboratory 

Ask your Laboratory Supply ,i 
Dealer for particulars . . . or V' 
write for Descriptive Bulletin! , 

SCIENTIFIC INDUSTRIES, INC. 
27 Park Street Springfield 3, Mass.* 
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Statistics in Chem{stry and 
Chemical Engineering 

Richard J. DeGray, chairman 
George E. P. Box, vice chairman 

24 Aug. John C. Whitwell, chairman: 
Frank S. Riordan, Jr., "Evolutionary op- 
erations." Ralph A. Bradley, chairman: 
Hubert M. Hill, "Designs to compensate 
for trends in time." 

25 Aug. Henry Scheffe, chairman:: 
Otto Dykstra, Jr., "Partial duplication 
of factorials." Frank W. Wehrfritz, 
chairman: H. C. Hamaker, "On multi- 
ple-regression analysis." 

26 Aug. Mavis B. Carroll, chairman: 
George E. P. Box, "Nonlinear estima- 
tion." Harry Smith, Jr., chairman: Ga- 
briel Kron, "Multidimensional curve fit- 
ting with irregular polyhedrons." 

27 Aug. Martin Wilk, chairman: 
James L. Dolby, "Random balance." 
S. Lee Crump, chairman: Carl A. Ben- 
nett, "Fixed, mixed, and random mod- 
els." 

28 Aug. Hale Sweeny, chairman: H.. 
L. Lucas, "Change-over trials." 

Adhesion 
Alan A. Marra, chairman 

Harold F. Wakefield, vice chairmarn 
31 Aug. R. Oriani, "Surface behavior 

as affected by internal organization of 
solids"; B. G. Ranby, "Adhesion char- 
acteristics of cellulosic materials." 

1 Sept. J. E. Rutzler, "Surface prop- 
erties and types of bonds involved";; 
W. E. Holland and J. D. Haygood,, 
"High temperature creep measurements: 
as a means of estimating surface free- 
energy." 

2 Sept. R. L. Patrick, C. A. Kumins,, 
and M. Gottlieb, "Molecular interac- 
tions with the surfaces of solids"; R. R.. 
Stromberg, "Adsorption of polymers." 

3 Sept. F. J. McGarry, "Factors af- 
fecting adhesion of epoxy and polyester 
systems to glass"; C. G. Caldwell, "Ad- 
hesion properties of carbohydrate sys- 
tems." 

4 Sept. Mechanics of adhesive bonds: 
A. F. Martin, "Influence of adhesive 
physical properties on bonded-joint be- 
havior"; D. K. Kaelble, "A general the- 
ory of peel adhesion." 

Kimball Union Academy 

Lipid Metabolism 
Donald B. Zilversmit, chairman 

Carleton R. Treadwell, vice chairman 
15 June. Blood coagulation: T. H. 

Spaet, "The role of lipids in blood co- 
agulation"; A. J. Marcus, "Studies on 
blood platelet phosphatides"; G. Rouser, 
"The isolation and characterization of 
phosphatidyl ethanolamine and its effect 
on blood coagulation"; J. R. O'Brien, 
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PHYSICAL CHEMISTRY OF 
METALLIC SOLUTIONS AND 
INTERMETALLIC COM- 
POUNDS (in the press) 2 Vol. $6.25 

STATISTICAL SUMMARY OF 
THE MINERAL INDUSTRY, 
1952-1957 (in the press) $4.95 

DEFORMATION OF METALS. 
Effect of a surface-active 
medium on the deformation 
of metals, by V. I. Likhtman, 
P. A. Rebinder and G. V. 
Karpenko (translated from 
the Russian) $2.70 

HANDBOOK OF BRITISH SEA- 
WEEDS by L. Newton $6.30 

REVIEW OF INDUSTRIAL MI- 
CROBIOLOGY IN BRITISH 
COMMONWEALTH COUN- 
TRIES by G. A. Ledingham 
and A. C. Blackwood $1.80 

THE EFFICIENT USE OF FUEL, 
2nd ed. completely revised $6.30 

TROPICAL SCIENCE, quarterly. 
Annual subscription $4.68 

Prices do not include postage 
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16 June. Metabolism of adipose tis- 
sue: D. W. Fawcett, "Observations on 
the submicroscopic structure and meta- 
bolic responses of brown adipose tissue"; 
R. A. Liebelt, "Growth characteristics 
and lipid deposition in adipose tissue 
.of mice"; B. Shapiro, "The mechanism 
'of fat transport in adipose tissue and 
liver"; K. Bernhard, "Some aspects of 
the behavior of the polyenic fatty acids 
in the animal body"; J. F. Mead, 
"Hydrogenation of polyunsaturated fatty 
acids in biological systems." 

17 June. Role of lipids in enzyme ac- 
tivity: D. E. Green, "The role of lipids 
in mitochondrial function"; F. L. Crane, 
"The function of coenzyme Q and other 
lipids in electron transport"; A. Nason, 
"The role of lipids in electron transport: 
tocopherol at the enzymatic level"; S. J. 
Wakil, "The mechanism of fatty acid 
biosynthesis"; D. D. Feller, "Incorpora- 
tion of low-molecular-weight metabolites 
into lipids by slices of adipose tissue." 

18 June. Mechanisms of fat transport: 
V. P. Dole, "The role of nonesterified 
fatty acids in fatty acid transport"; D. S. 
Fredrickson, "The in vivo metabolism of 
plasma UFA as determined by tracer ex- 
periments"; J. J. Spitzer, "Hormonal ef- 
fects on release and uptake of UFA"; 
C. M. Radding, "In vitro synthesis of 
liver lipoprotein"; M. Rodbell, "The na- 
ture and metabolism of chylomicron pro- 
teins." 

19 June. Mechanisms of fat transport: 
R. P. Geyer, "Utilization of emulsified 
lipids in vivo and in vitro"; J. Seifter, 
"The action of the lipid-mobilizing fac- 
tor.'" 

Physical Metallurgy 
Thomas A. Read, chairman 

Robert L. Fullman, vice chairman 
Phase Transformations 

22-26 June. J. W. Christian, "Marten- 
sitic transformations"; T. B. Massalski, 
"Certain features of transformations that 
resemble both the martensitic and the 
nucleation and growth types"; H. W. 
Paxton, "Interface-controlled transfor- 
mations in solids"; J. W. Cahn, "The 
role of diffuse interfaces in transforma- 
tion kinetics"; R. J. Weiss, "Relation of 
electron properties of ct- and y-iron to 
transformation behavior"; Larry Kauf- 
man, "Lattice stability of metals"; Gil- 
bert Speich, "Bainitic growth rates"; C. 
S. Smith, "Transformation and deform- 
ation in metals under explosive shock 
loading"; V. F. Zackay and J. C. Shyne, 
"Plastic properties of martensitic steels 
formed from cold-worked austenite"; W. 
W. Mullins, "An analysis of the linear 
cooperative problem as a mark-off proc- 
ess"; P. A. Flinn and G. McManus, "A 
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mechanism for secondary recrystalliza- 
tion"; J. W. Rutter and K. T. Aust, 
"Grain boundary migration in high- 
purity metals"; A. G. Tweet, "Supersatu- 
ration effects in precipitation in semi- 
conductors"; J. Mitchell, "Precipitation 
processes in crystals of silver halides"; 
Brian Berry, "Internal friction studies of 
precipitation"; L. S. Darken, "Interac- 
tion of interstitials with dislocations"; D. 
Turnbull, "Kinetics of clustering and 
Guinier-Preston zone formation in al- 
loys"; H. S. Rosenbaum, "The role of 
dislocation loops in the precipitation of 
silicon from aluminum"; Mats Hillert, 
"Some viewpoints on the transformation 
of austenite." 

Nuclear Chemistry 
Morris L. Perlman, chairman 

John O. Rassmussen, vice chairman 
29 June-3 July. Survey of current 

problems in the study of nuclear reac- 
tions (low-energy region; high-energy re- 
gion). The initial interaction: experi- 
mental evidence for compound nucleus 
formation and for direct interaction; the- 
ory and comparison with experimental 
results. Decay of compound system. High 
energy interactions. Heavy ion reactions. 
Fission. 

Solid State Studies in Ceramics 
W. D. Kingery, chairman 

6 July. J. J. Gilman, "Dislocations and 
mechanical properties of nonmetal crys- 
tals"; S. Amelinckx, "Dislocation struc- 
ture in nonmetal crystals." 

7 July. R. J. Stokes, "The mechanical 
properties of MgO crystals"; G. R. Pul- 
liam, "The influence of environment on 
flow and fracture of single crystals." 

8 July. J. B. Wachtman, Jr., "Damping 
capacity of polycrystalline ceramics"; R. 
M. Fulrath, "Polycrystalline and poly- 
phase ceramics"; J. Selsing, "Fracture in 
polyphase ceramics." 

9 July. G. R. Eusner, "Mechanical 
properties of basic brick"; W. J. Young, 
"Research studies on art forgeries." 

10 July. C. C. Evans, "Mechanical 
properties of nonmetal whiskers." Dis- 
cussion leaders: I. B. Cutler, P. Gibbs, 
A. E. Gorum, J. Gurland, M. L. Kron- 
berg, T. S. Shevlin, T. L. Johnston, J. 
W. Mitchell, P. L. Pratt, R. Bacon, E. 
Ruh. 

Chemistry, Physiology, and 
Structure of Bones and Teeth 
W. D. Armstrong, chairman 

B. B. Migicovsky, vice chairman 
13 July. Invited short communications 

(Felix Bronner, chairman). Bone as a 
mechanical tissue (Jonathan Cohen, 
chairman): G. H. Bell, "Bone as a prob- 
lem in mechanical engineering." 
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poisoned dogs"; W. T. Dempster, "The 
distribution of osseous material in the 
mandible and humerus, and its mechan- 
ical importance"; M. G. Hardinge, "The 
transmission of weight through the knee 
joint." Fluoride metabolism (Harold C. 
Hodge, chairman): D. A. Greenwood, 
"Broad aspects of fluoride metabolism"; 
Yngve Ericsson, "Radiofluoride studies." 

15 July. P. H. Phillips, "Bone retention 
of fluoride"; C. S. Hobbs, "Radiofluoride 
distribution in animals under chronic flu- 
oride exposure"; E. J. Largent, "Urinary 
fluoride levels in relation to change in 
osseous radiopacity"; F. J. McClure, 
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"Fluoride content and the chemistry of 
human skeletal tissue"'; C. H. Carlson, 
"Mechanisms of renal excretion of flu- 
oride determined with radiofluoride"; 
Leon Singer, "Plasma fluoride concen- 
trations in relation to fluoride intake." 
New developments in methodology in 
study of calcified tissues (D. Dziewiat- 
kowski, chairman): Diego Carlstrom, 
"Some new aspects of ultrastructure of 
bone." 

16 July. James Irving, "Histochemical 
changes at sites of calcification"; Richard 
Gruelich, "High-resolution microradiog- 
raphy"; Harold Schraer, "Quantitative 
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determination of bone mineral content 
and bone density in vivo from standard- 
ized roentgenograms." Pathological phys- 
iology of bone and calcium metabolism 
(Franklin C. McLean, chairman): G. 
Fanconi, "Idiopathic hypercalcemia." 

17 July. Albert Dorfman, "Studies on 
acid mucopolysaccharides (Hurler's syn- 
drome)"; Donald Fraser, "Hypophos- 
phatasia"; Karl M. Wilbur, "Mecha- 
nisms of mineralization in mollusks." 

Cell Structure and Metabolism 

A. K. Solomon, chairman 
Alan J. Hodge, vice chairman 

Biological Membranes 

20 July. Structure and cellular aspects 
of membranes: George E. Palade; Heinz 
Holter; Manfred L. Karnovsky. 

21 July. Molecular architecture of the 
membranes: F. O. Schmitt; J. B. Finean; 
W. Stoeckenius: J. Lawrence Oncley; 
J. D. Robertson. 

22 July. Transport across cellular mem- 
branes: Hans H. Ussing; John R. Pap- 
penheimer A. K. Solomon; Paul Le- 
fevre; Alan Hodgkin and Richard Keynes. 

23 July. Physics and chemistry of 
membranes: George Scatchard; Torsten 
Teorell; R. Schlogl; Theodore Shed- 
lovsky. 

24 July. Metabolic functions of mem- 
branes: Albert L. Lehninger; Eric G. 
Ball; Philip Siekevitz. 

A grant from the Muscular Dystrophy 
Associations of America and the Mus- 
cular Dystrophy Association of Canada 
has provided support for the travel of the 
foreign scientists. 

Chemistry at Interfaces 

Norman Hackerman, chairman 
Herman E. Ries, vice chairman 

27 July. Metal-solution interfaces (R. 
S. Hansen, chairman): R. S. Hansen, 
"Relaxation phenomena in the double 
layer"; Norman Hackerman, "The elec- 
trical double layer at solid metal-solu- 
tion interfaces"; J. O'M. Bockris, "Ad- 
sorption of nonelectrolytes of metal-solu- 
tion interfaces." 

28 July. Dispersions (F. R. Eirich, 
chairman): E. Matijewic, "Formation 
of solid phases in electrolyte solutions"; 
J. J. Chessick, "Stability of dispersions 
in nonaqueous media"; A. J. Rutgers, 
"Ionic hydration in aqueous solutions." 

29 July. Adsorption (R. A. Beebe, 
chairman): H. S. Taylor, "Aspects of 
chemisorption and catalysis"; G. H. 
Young, "Chemisorption studies from fuel 
cell potentials (applications of a new 
tool in chemisorption studies)"; D. H. 
Everett, "Adsorption hysteresis." 

30 July. Adsorption (continued) (A 
(' Zettlemoyer, chairman): J. R. Zim- 
merman, "Water vapor adsorption on 
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31 July. Monolayers on liquids (H. W. 
Fox, chairman): L. Jarvis, "Monolayers 
on nonaqueous substrates." 
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group gathering than with 

an EdnaLite Electric Projection 
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LINDE'S fully portable LNR-25B 

Liquid Nitrogen Refrigerator is the 
most reliable cold storage unit in 
existence. This rugged stainless steel 
container has no mechanical opera- 
ting parts and thus is essentially 
maintenance-free - eliminates dam- 
aged samples caused by power 
failures. 

It weighs only 60 lbs. empty, yet 
holds 28.5 liters of liquid nitrogen 
and 392 cu. inches of stored samples. 
A special LINDE insulation holds 
evaporation loss to only 3% a day. 
On a single charge of nitrogen, it will 
keep samples at -320? F. for 34 days, 
directly immersed in the liquid, or 
for 23 days in sealed tubular baskets 
suspended in the liquid. The large- 
diameter neck tube permits quick 
and easy access to the interior. 

Linde Company manufactures a 
full line of containers (including the 
161/2 cu. ft. storage capacity LNR-640 
Refrigerator), accessories and other 
cryogenics equipment for the storage 
and handling of liquefied atmos- 
pheric gases. For information on the 
LNR-25B Refrigerator or other 
equipment, mail the coupon. 
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Typical uses: * 
preservation of enzymes, hormones, proteins 

* pharmaceutical and chemical research * 
storage of bacteria cultures without labori- 
ous transplanting 

? preservation of cancer cells for research 
* shrink fitting small metal production parts 
? cold storage of aluminum rivets and metal. 

lurgical samples 
* immediate freezing of animal glands 

CONSTRUCTION 
Cuttaway shows interior arrangement of stor- 
age baskets in the LINDE LNR.25B and its 
construction. Baskets are easily and quickly 
withdrawn through wide-entrance tube. All- 
stainless welded construction and superior in- 
sulation make it both portable and durable. 
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Biochemistry and Agriculture 
George L. McNew and 

Robert S. Bandurski, cochairmen 
3 Aug. The biochemical basis of eco- 

logical response (Hubert Martin, chair- 
man): Z. A. Patrick, "Root diffusates 
and decomposition products of plant res- 
idues as factors in crop ecology"; David 
Gottlieb, "The role of symbiosis and anti- 
biosis in the soil community"; P. W. 
Brian, "Biochemical basis of microbial 
antagonisms in soil"; E. E. Smissman and 
S. D. Beck, "Biochemical basis of patho- 
genesis"; R. A. Ludwig, "The function of 
biologically active compounds in the 
growing plant in pathogenesis and de- 
fense mechanisms." 

4 Aug. Phosphorus in plant nutrition 
(G. C. Bridger, chairman): D. R. 
Bouldin, "Chemical behavior and plant 
availability of phosphorus sources in re- 
lation to soil and fertilizer properties"; 
A. J. Ohlrogge, "Plant-nutrient uptake 
from fertilizer bands"; C. V. Cole, "Dis- 
tribution of phosphorus in plants." Me- 
tabolism of adenyl anhydrides (Robert 
S. Bandurski, chairman): G. C. Webster, 
"Amino acid activation and protein syn- 
thesis"; R. S. Bandurski, "Sulfate activa- 
tion and reduction." 

5 Aug. Chemistry and metabolism of 
nucleic acids (Paul O. P. Ts'o, chair- 
man): J. Herbert Taylor, "DNA and 
RNA synthesis"; Paul O. P. Ts'o, "Struc- 
ture and properties of microsomal par- 
ticles and their RNA"; P. C. Cheo, 
"Physical-chemical properties and infec- 
tivity of tobacco mosaic virus RNA"; K. 
K. Reddi, "Studies on tobacco mosaic 
virus nucleic acid." Uridine diphosphate 
sugars and polysaccharide synthesis (W. 
Z. Hassid, chairman): E. Neufeld, 
"Mechanism of sugar nucleotide syn- 
thesis in higher plants"; L. Glaser, "Poly- 
saccharide synthesis from uridine linked 
sugars." 

6 Aug. The inhibition of metabolic 
functions by synthetic chemicals (H. P. 
Burchfield, chairman) : Paul H. Schuldt, 
"Activation of cyclic sulfones by dehy- 
drochlorination"; Donald E. Moreland, 
"Biochemistry of herbicidal action in- 
cluding effects on the Hill reaction"; 
R. D. O'Brien, "Mechanism and signifi- 
cance of esterase inhibition by phos- 
phates and carbamates." Special confer- 
ence addresses on the regulation of plant 
growth (A. G. Norman, chairman): T. 
A. Bennet-Clark, "Possible mechanisms 
of plant growth regulation"; R. L. Wain, 
"Some chemical aspects of plant growth 
regulation." 

7 Aug. Effect of ionizing radiation on 
biochemical processes (James L. Liver- 
man, chairman): B. S. Schweigert, "Bio- 
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Fluorescent apparatus with 
BIOZET MICROSCOPE and 
Photo-Micrographic Accessories. 

The "FLUOREX" may be used 
with REICHERT or conventional 
microscopes of other make. 

"ZETOPAN" 
Research Microscope 

with TWO light sources for 
INSTANTANEOUS TRANSITIONS 

from routine illumination 
to Fluorescence Microscopy. 

For full details and specifications write . . . 

WILLIAM J. HACKER & CO., INC. 
82 Beaver Street, New York 5, N.Y. 

BOwling Green 9-8750 

Advances in 
Biological and Medical Physics 

Edited by 
C. A. TOBIAS and J. H. LAWRENCE 

VOLUME VI, February 1959, 639 pp., illus., $16.50 
CONTENTS: 

RICHARD P. DURBIN, PETER F. CURRAN, and A. K. SOLO- 

MON, Ion and Water Transport in Stomach and Intestine 
-(pp. 1-36) 

ERIK ZEUTHEN, Artificial and Induced Periodicity in Living 
Cells-(pp. 37-73) 

HERBERT MARCOVICH and RAYMOND LATARJET, Radiobio- 
logical Aspects of the Induction of Lysogenic Bacteria to 
Produce Phage with X-Ray, Gamma-Ray, and Ultraviolet 
Radiations- (pp. 75-94) 

Bo THORELL, Cell Studies with Microspectrography-(pp. 
95-119) 

O. C. A. SCOTT, Some Aspects of the Effect of Ionizing 
Radiation on Tumors in Experimental Animals-(pp. 121- 
173) 

CHARLES L. DUNHAM, Fallout from Nuclear Weapons Tests 
-(pp. 175-199) 

B. JACOBSON and R. STUART MACKAY, Radiological Contrast 
Enhancing Methods (pp. 201-261) 

W. H. FREYGANG, JR. and Louis SOKOLOFF, Quantitative 
Measurement of Regional Circulation in the Central Ner- 
vous System by the Use of Radioactive Inert Gas-(pp. 
263-279) 

WILLIAM J. FRY, Intense Ultrasound in Investigations of the 
Central Nervous System-(pp. 281-348) 

SOLOMON A. BERSON and ROSALYN S. YALOW, Isotopic 
Tracers in the Study of Diabetes-(pp. 349-430) 

E. PETER GEIDUSCHEK and ALFRED HOLTZER, Application of 
Light Scattering to Biological Systems: Deoxyribonucleic 
Acid and the Muscle Proteins-(pp. 431-551) 

PAUL HOWARD-FLANDERS, Physical and Chemical Mechanisms 
in the Injury of Cells by Ionizing Radiations--(pp. 553- 
603) 

AUTHOR INDEX-SUBJECT INDEX- (pp. 60.5-639). 

VOLUME V 1957, 488 pp., illus., $12.00 
CONTENTS: 

POWER B. SOGO and BERT M. TOLBERT, Nuclear and Elec- 
tron Paramagnetic Resonance and Its Application to 
Biology-(pp. 1-35) 

RICHARD SETLOW, Action Spectroscopy-(pp. 37-74) 
THEODORE T. PUCK, The Genetics of Somatic Mammalian 

Cells-(pp. 75-101) 
RAYMOND E. ZIRKLE, Partial-Cell Irradiation-(pp. 103- 

146) 
HERMAN P. SCHWAN, Electrical Properties of Tissue and 

Cell Suspensions-(pp. 147-209) 
ALBERT ROSE, Quantum Effects in Human Vision-(pp. 

211-242) 
V. K. ZWORYKIN, Television Techniques in Biology and 

Medicine-(pp. 243-283) 
WILLIAM F. BALE and IRVING L. SPAR, Studies Directed 

Toward the Use of Antibodies as Carriers of Radioactivity 
for Therapy- (pp. 2 8 5-3 6 ) 

MAX W. BIGGS, Studies on Exogenous Cholesterol Metabolism 
in Human Atherosclerosis with the Aid of Isotopes-(pp. 
357-384) 

E. C. ANDERSON and W. F. LIBBY, The Development and 
Applications of Low Level Counting-(pp. 385-423) 

F. W. SPIERS and P. R. J. BURCH, Radioactivity of the 
Human Body-(pp. 425-457) 

AUTHOR INDEX--SUBJECT INDEX-(pp. 459-488). 

Previously published: 
Vol. I, 1948, 484 pp., illus., $12.00 
Vol. II, 1951, 348 pp.,illus., $10.00 
Vol. III, 1953, 368 pp., illus., $10.00 
Vol. IV, 1956, 356 pp., illus., $10.00 

Detailed leaflets available upon request 

New York and London 
111 Fifth Avenue, New York 3, N.Y. 
40 Pall Mall, London, S.W.1 
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Toxicology and Safety Evaluations 
Don D. Irish, chairman 

David W. Fassett, vice chairman 
10 Aug. David W. Fassett, chairman: 

Irvin Blank, "Basic mechanisms of per- 
cutaneous absorption"; Albert A. Kond- 
ritzer, "Physical-chemical factors in the 
development of barrier materials"; Leon- 
ard J. Vinson, discussion. John A. Zapp, 
Jr., chairman: G. W. H. Schepers, "Pul- 
monary tissue changes induced by in- 
haled industrial dust." 

11 Aug. Kingsley Kay, chairman: 
speaker and subject to be announced; 
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speaker and subject to be announced; 

Henry F. Smyth, "Deriving tentative 
threshold limits from experimental 
data." Charles R. Williams, chairman: 
Charles Kensler, "Quantitative aspects 
of chemical carcinogenesis"; Miriam P. 
Finkel, "Quantitative aspects of radio- 
isotope carcinogenesis." 

12 Aug. Eugene H. Krackow, chair- 
man: Eugene H. Krackow, "Extension 
of laboratory toxicological data to the 
field of industrial medicine"; C. Boyd 
Shaffer, "Prospectively"; W. Clark 
Cooper, "Retrospectively." Norton Nel- 
son, chairman: George M. Knauf, "Bio- 
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standards, accuracy to within 0.5? is possible. 
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amounts of organic compounds. 
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logical effects of microwave energy."' 
Film, "Medical aspects of missile opera- 
tions." 

13 Aug. Horace Gerarde, chairman: 
Joseph H. Gast, "The biological effects 
of chemical agents on in vitro systems." 
Bernard L. Oser, chairman: H. van Gen- 
deren, "Interpretation of toxicological 
data in animals for the determination of 
acceptable levels f,jr intake in man." 

14 Aug. Geoffrey Woodward, chair- 
man: Frederick S. Phillips and Stephen 
S. Sternberg, "Experimental and clini- 
cal toxicity of cancer chemotherapeutic 
agents"; William Layton, "Some prob- 
lems in evaluation of the safety of drugs." 

Chemistry and Physics of Metals 

George H. Vineyard, chairman 
Warren DeSorbo, vice chairman 

Lattice Dynamics 
17 Aug. P. M. Marcus, "Specific heats 

and vibration spectra"; J. A. Morrison, 
"Present status of low-temperature spe- 
cific-heat measurements"; J. A. Krum- 
hansl, "Microscopic theories of elasticity 
as tested in anisotropic substances-- 
graphite." 

18 Aug. B. N. Brockhouse, "Inelastic 
neutron scattering-Chalk River re- 
sults"; H. Palevsky, "Inelastic neutron 
scattering-Brookhaven results"; M. 
Lax, "Long-range forces and lattice vi- 
brations in germanium"; E. Burstein, 
"Infrared observations and lattice dy- 
namics." 

19 Aug. H. B. Rosenstock, "Far-infra- 
red lattice absorption"; W. C. Overton, 
Jr., "Vibration spectra and critical points 
in F.C.C. lattices with nearest and next- 
nearest neighbor interactions"; J. De- 
Launay, "Vibration spectrum calcula- 
tions"; A. Maradudin, "Effects of de- 
fects and disorder on vibrational prop- 
erties of crystals." 

20 Aug. G. Leibfried, "Recent devel- 
opments in the theory of anharmonic 
effects"; M. Blackman, "Thermal expan- 
sion"; R. W. Morse, "Acoustic observa- 
tions of phonon-electron interactions." 

21 Aug. C. Herring, "Phonon-drag ef- 
fects"; M. Walsh, "Spin-phonon inter- 
actions." 

Photonuclear Reactions 
Peter Axel and 

A. O. Hanson, cochairmen 
24-28 Aug. E. G. Fuller and R. B. 

Duffield, "Systematics of photonuclear 
reactions." Current experimental pro- 
grams. M. Danos, D. H. Wilkinson, 
"Theory of photonuclear reactions." 
Energy levels in light nuclei. Theo- 
retical interpretation of light nuclei. 
Bremsstrahlung and non-nuclear gamma 
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FOR RAPID, ACCURATE AND REPRODUCIBLE 
DISPENSING OF LIQUIDS . . . THE 

PALO PIPETTER For BACTERIOLOGY * BIOCHEMISTRY 
* ANALYTICAL CHEMISTRY * PETROLEUM CHEMISTRY ? 
CLINICAL LABORATORY. 

This ingenious and inexpensive glass PIPETTER consists of a 
reservoir flask to which is attached an interchangeable head of 
SPECIFIC capacity. Both flask and head have ground joints. 

Calibrated directly in milliliters of distilled water, the PALO 
PIPETTER'S accuracy is better than 1%, or equal to the 
reproducibility of the most costly automatic pipetting machine. 

APPLICATIONS 
* Making serial dilutions 
* Adding chloroform, strong 

acids, cyanide solutions, and 
solvents. 

* Qualitative and quantitative 
reagents. 

Pyrex Brand Glass DELIVERY 
HEAD with ' 24/40 Joint and 
Hooks. 

Cat. W9600 
From 1 cc to 25 cc in any %z cc 
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From 26 cc to 50 cc in any 1/2 cc 
increment. $12.75 ea. 
From 51 cc to 100 cc in any /2 
cc increment. $14.00 ea. 

WRITE TODAY FOR CATA- 
LOG PA-81 . . . the most 
complete plastic laboratory 
ware catalog in the industry. 
Over 40 pages! 
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ORDERING INFORMATION 
PLEASE SPECIFY THE FOL- 
LOWING WHEN ORDERING 

1. Specific volume of head. 
(One volume only) 

2. Volume of flask. (ml) 

R9601 Pyrex Brand Glass Erlen- 
meyer Flask with hooks and T 
24/40 joint. 

Flask Size Price Each 
300 ml $2.50 
500 ml 2.60 

1000 ml 2.90 
2000 ml 3.50 

R9602-Springs* only $.30 per pair 

*NOTE: 
One pair of springs 
supplied with each 
complete unit (head 
and flask) at no ex- 
tra cost. 
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Molten Salts 
B. R. Sundheim, chairman 

Dieter Gruen, vice chairman 
31 Aug. H. Flood, M. Blander, "Ac- 

tivity"; F. R. Duke, "Kinetics." 
1 Sept. J. O'M. Bockris, "Transport 

properties"; B. R. Sundheim, "Trans- 
ference." 

2 Sept. D. M. Gruen, "Spectropho- 
tometry"; G. Janz, "Raman spectra x- 
ray." 

3 Sept. D. D. Cubicciotti and M. 
Bredig, "Metals in molten salts." 

4 Sept. L. Brewer and R. Porter, 
"High-temperature chemistry." 
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Colorimetric Determination of Siliceous 
Atmospheric Contaminants. 

Particulate silica and silicates are collected on 
membrane filters, dissolved in hydrofluoric acid, 
and determined colorimetrically as yellow silico- 
molybdate or as molybdenum blue after reduc- 
tion with 1-amino-2-naphthol-4-sulfonic acid. 
The dual sensitivity obtained by the use of the 
two colors permits accurate analyses in the 
relatively large range of 1 microgram to 2.5 
milligrams without the necessity of taking an 
aliquot. The small air volumes required are easily 
sampled with hand-operated equipment. 

Talvitie, N. A. and Hyslop, Frances 
American Industrial Hygiene Association Journal, 

9( 1)54-58, Feb., 1958 
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Forthcoming Events 

April 

2-3. Electrical Applications for the Tex- 
tile Industry, AIEE conf., Atlanta, Ga. 
(N. S. Hibshman, AIEE, 33 W. 39 St., 
New York 18.) 

2-3. Radioisotopes in Agriculture, 4th 
conf., Stillwater, Okla. (J. H. Jensen, As- 
sociated Midwest Universities, Iowa State 
College, Ames.) 

3-4. Marine Biology, 20th annual, Cor- 
vallis, Ore. (J. E. McCauley, Dept. of 
Zoology, Oregon State College, Corvallis.) 

5-9. International Acad. of Proctology, 
11lth annual, New York, N.Y. (A. J. Can- 
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Exfoliated Cytology of the Urinary Tract: 
A New Approach with Reference to the 
Isolation of Cancer Cells and the Prepar- 
ation of Slides for Study. 

A new Millipore filter technique for the reten- 
tion of cells to be stained by hematoxylin and 
eosin, and Papanicolaou and other staining 
methods has been reported. This new technique 
eliminates the unsatisfactory smears due to lack 
and loss of cells in urinary tract exfoliated 
cytology which previously have been reported as 
high as 58 per cent in proved cases of exfoliat- 
ing cancer of the bladder, ureter or renal pelvis. 

Solomon, C., Amelar, R., Hyman, R. M. 
Chaiban, R., and Europa, D. L. 

The Journal of Urology, 80(5)374-382, Nov., 7958 
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Axonal Regeneration in the Transected The Preparation of Tuberculous Sputum 
Adult Feline Spinal Cord. for Membrane Filter Filtration. 

A readily reproducible technique has been I A technique is described by which tubercle 
evolved for obtaining orderly linear, axonal re- bacilli in a sputum sample, prepared by enzyme 
generation across transection gaps in the adult I (Pangestin) digestion and simultaneous decon- 
feline spinal cord. The results of this study largely tamination (Zephiran, polymyxin) are seques- 
parallel the pattern of regeneration obtained in I tered into a hydrocarbon (n-octane) phase by 
previous research with peripheral nerves in which vigorous shaking. The n-octane phase, freed of 
a woven nylon tube impregnated with porous sputum debris and most of the saprophytic 
Millipore filter material is used to encase the organisms, is filtered in turn through a membrane 
stumps of severed nerves to provide a scaffold I filter (or filters) to collect the tubercle bacilli for 
for growth of cells and axons. culture on the membrane surface. 

Campbell, J. B., Bassett, C. A. L., McKinney, Rufh A. 
Husby, J. and Noback, C. R. I The American Review of Tuberculosis and Pulmonary 

Surgical Forum, Vol. VIII, 1958 _ Diseases, 77(6) 10 19-1022, June, 1958 

How can the pore filter help you? r 
,. .. A unique scientific and industrial tool, the Millipore 

Filter has revolutionized many analytical techniques 
and made possible large scale micro-filtration to pre- 
viously unobtainable standards of cleanliness. 

If the removal of small particles from liquids and 
gases is significant in your work, send for complete in- 
formation on how you will benefit from using the 
Millipore Filter. 4 Left: Millipore Filter. Right: "Dense" analytical filter paper (1OOX) 
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tor, IAP, 147-41 Sanford Ave., Flushing 
55, N.Y.) 

5-10. American Chemical Soc., 135th, 
Boston, Mass. (M. A. H. Emery, 18th 
and K St., NW, Washington, D.C.) 

5-10. Nuclear Congress, Cleveland, 
Ohio. (S. Baron, Burns & Roe, Inc., 160 
West Broadway, New York 13.) 

6. Paleontological Research Institution, 
Ithaca, N.Y. (R. Harris, 109 Dearborn 
Rd., Ithaca.) 

6-7. Chemical and Petroleum Instru- 
mentation, 2nd natl. symp., St. Louis, Mo. 
(H. S. Kindler, Director of Technical and 
Educational Services, ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa.) 

6-8. American Radium Soc., Hot 
Springs, Va. (R. L. Brown, Robert Win- 
ship Clinic, Emory Univ., Atlanta 22, 
Ga.) 

6-8. National Open Hearth Steel Fur- 
nace, Coke Oven and Raw Materials 
Conf., St. Louis, Mo. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

6-9. American Acad. of General Prac- 
tice, San Francisco, Calif. (M. F. Cahal, 
Volker Blvd. at Brookside, Kansas City 
12, Mo.) 

6-11. Coordination Chemistry, intern. 
conf., London, England. (Chemical Soc., 
Burlington House, London, W. 1.) 

8. Evolution of Cell Populations, conf. 
(by invitation), Atlantic City, N.J. (D. C. 
Hetherington, Dept. of Anatomy, Duke 
Univ. School of Medicine, Durham, N.C.) 

8-9. Tissue Culture Assoc., 10th annual, 
Atlantic City, N.J. (D. C. Hetherington, 
Dept. of Anatomy, Duke Univ. School of 
Medicine, Durham, N.C.) 

10-11. Society for the Scientific Study 
of Religion, Chicago, Ill. (W. H. Clark, 
SSSR, Hartford Seminary Foundation, 
Hartford 5, Conn.) 

10-16. Mental Health, 2nd Caribbean 
conf., St. Thomas, Virgin Islands. (Mrs. 
E. L. M. Shulterbrandt, Bureau of Mental 
Health, St. Thomas, V.I.) 

12-13. American Soc. for Artificial In- 
ternal Organs, Atlantic City, N.J. (C. K. 
Kirby, ASAIO, 110 Maloney Bldg., Uni- 
versity Hospital, 3600 Spruce St., Phila- 
delphia 4, Pa.) 

12-14. Atomic Mechanisms of Fracture, 
conf., Cambridge, Mass. (D. K. Felbeck, 
Natl. Acad. of Sciences-Natl. Research 
Council, 2101 Constitution Ave., NW, 
Washington 25.) 

12-15. Neurosurgery, 8th Latin Ameri- 
can cong., Santiago, Chile. (A. Asenjo G., 
Casilla 70-D, Santiago, Chile.) 

12-16. American Physiological Soc., 
Atlantic City, N.J. (R. C. Daggs, 9650 
Wisconsin Ave., Washington, D.C.) 

12-16. Fracture, intern. conf., Cam- 
bridge and Dedham, Mass. (Headquar- 
ters, Air Force Office of Scientific Re- 
search, Washington 25.) 

13. Biochemical Cytology of Liver 
(Histochemical Soc.), symp., Atlantic 
City, N.J. (A. B. Novikoff, Dept. of Pa- 
thology, Albert Einstein College of Medi- 
cine, Yeshiva Univ., Eastchester Rd. and 
Morris Ave., New York 61.) 

13-15. Hydraulics Conf. (American 
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ANOTHER PROCEDURE 

MADE RELATIVELY SIMPL 

FAR RAN D? 

FLUOROM ETER 
The Farrand Photoelectric Fluor- over a wide range of sensitivities 
ometer simplifies techniques and for measurements of extremely 
assures precise performance in low concentrations in micro or 
fluorometric assay. macro volumes. 

The instrument is designed to ren- Used by leading scientists throi 
der linear response and stability out the world. 

BULLETIN NO. 803R, with list of users, sent upon request. 

ugh- 

Engineering, Research 
Development, Design 
and Manufacture of 
Precision Optics, 
Electronic and 
Scientific Instruments 
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METALAB 

You are planning recommendations 
for new laboratory equipment and 
furniture. You need catalogs, latest 
designs and prices. 

You need equipment to add to 
present facilities, and are seeking 
competent advice and help on instal- 
lation and engineering aspects. 

You know what you want, have the 
space for it, but are faced with the 
question of cost. Can you manage it 
within the budget? 

.......... There is a best answer to your lab- 
oratory problem. METALAB advi- 
sory, planning and engineering 
services covering budgets, design, 
materials, space and time are yours 
without obligation. 

~Ii~: . .... For prompt, best answers to many 
of your questions, write or call for 
the new METALAB catalog con- 
taining helpful ideas and informa- 
tion on laboratory planning and 

l ,;modernization. 

Sales Representatives throughout the nation. 
JIP^^ ~Please consult your local telephone directory. 
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gists, Atlantic City, N.J. (C. Howe, 630 
W. 168 St., New York 32.)- 

13-17. American Inst. of Nutrition, 
Atlantic City, N.J. (G. M. Briggs, 
NIAMD, Room 9D20, Bldg. 10, National 
Institutes of Health, Bethesda, Md.) 

13-17. American Soc. for Pharmacol- 
ogy and Experimental Therapeutics, At- 
lantic City, N.J. (H. Hodge, Univ. of 
Rochester, Rochester 20, N.Y.) 

13-18. American Acad. of Neurology, 
Los Angeles, Calif. (J. M. Foley, Boston 
City Hospital, Boston, Mass.) 

13-18. American Soc. of Biological- 
Chemists, Atlantic City, N.J. (F. W. Put- 
nam, Univ. of Florida Medical School, 
Gainesville. ) 

13-18. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (J. F. A. 
McManus, Univ. of Alabama Medical 
Center, Birmingham 3.) 

14-15. Electrical Heating Conf. (Amer- 
ican Institute of Electrical Engineers), 
Philadelphia, Pa. (N. S. Hibshman, AIEE, 
33 W. 39 St., New York 18.) 

14-16. Faraday Soc. (Energy Transfer), 
Nottingham, England. (Faraday Soc., 6 
Gray's Inn Sq., London, W.C.I, England.) 

14-16. Life Span of Animals, 5th 
colloquium on aging, London, England. 
(Ciba Foundation, 41 Portland PI., Lon- 
don, W. i.) 

14-16. Rheology of the Glassy State 
(British Soc. of Rheology), Sheffield, Eng- 
land. (D. W. Saunders, British Rayon Re- 
search Assoc., Heald Green Laboratories, 
Wythenshawe, Manchester 22, England.) 

15-17. American Assoc. of Genito-Uri- 
nary Surgeons, Absecon, N.J. (W. J. En- 
gel, 2020 E. 93 St., Cleveland 6, Ohio.) 

15-17. American Surgical Assoc., San 
Francisco, Calif. (W. A. Altemeier, Cin- 
cinnati General Hospital, Cincinnati 29, 
Ohio.) 

15-17. Midwest Benthological Soc., 
annual, Hickory Corners, Mich. (C. M. 
Fetterolg, Jr., Water Resources Commis- 
sion, Sta. B, Lansing 13, Mich.) 

16-18. American Assoc. of Railway 
Surgeons, Chicago, Ill. (C. C. Guy, 5800 
Stony Island Ave., Chicago 37.) 

16-18. Association of South Eastern 
Biologists, Knoxville, Tenn. (H. J. Humm, 
Dept. of Botany, Duke Univ., Durham, 
N.C.) 

16-18. Ohio Acad. of Sciences, Colum- 
bus. (G. W. Burns, Ohio Wesleyan Univ., 
Delaware.) 

16-18. Southern Sociological Soc., 22nd 
annual, Gatlinburg, Tenn. (S. C. Mayo, 
North Carolina State College, Raleigh.) 

16-30. Engineering, Marine, Welding 
and Nuclear Energy Exhibition, 22nd, 
Olympia, London. (F. W. Bridges & Sons, 
Ltd., Grand Buildings, Trafalgar Square, 
London, W.C.2, England.) 

17. Current Developments in the Pro- 
duction of High Vacua, symp., London, 
England. (Institute of Physics, 47 Bel- 
grave Square, London, S.W.1.) 

17-18. American Mathematical Soc., 
Monterey, Calif. (E. G. Begle, Leet Oli- 
ver Hall, Yale Univ., New Haven, Conn.) 

17-18. American Mathematical Soc., 

gists, Atlantic City, N.J. (C. Howe, 630 
W. 168 St., New York 32.)- 

13-17. American Inst. of Nutrition, 
Atlantic City, N.J. (G. M. Briggs, 
NIAMD, Room 9D20, Bldg. 10, National 
Institutes of Health, Bethesda, Md.) 
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ogy and Experimental Therapeutics, At- 
lantic City, N.J. (H. Hodge, Univ. of 
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Gainesville. ) 
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FASTER SERVICE ON OVER 4,000 LAB CHEMICALS | 

Heating units you can adapt to 
your specific requirements 

Hevi-Duty Heating Units are a conven- 
ient source of clean, uniform heat for 
many industrial or chemical processes. 
They are widely used for keeping sodium 
and salts in liquid state as well as for 
countless other heating operations. 

Semi-cylindrical units are ideal for 
heating straight lengths of pipe or tubing. 
Flat units may be used with coils exposed 
or muffled and can be arranged to provide 
a flat heating surface or grouped to form 
a box. Both shapes are available in a 
wide range of sizes and a choice of two 
temperature ranges - to 1800? F. and to 
2200? F. Heating units may be contained 
in metal sheaths for emersion in liquids. 

Write for Bulletin 158. See how easily 
and economically Hevi-Duty Heating 
Units can solve your special heating 
problems. 

TRADE 

I 
LABORATORY FURNACES IPLE UNIT ELECTRIC EXCLUSIVELY 

MILWAUKEE 1, WISCONSIN 
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Equipment 
The information reported here is obtained 

from manufacturers and from other sources con- 
sidered to be reliable, and it reflects the claims of 
the manufacturer or other source. Neither Science 
nor the writer assumes responsibility for the accu- 
racy of the information. A coupon for use in mak- 
ing inquiries concerning the items listed is in- 
cluded in the postcard insert. 

VOLTAGE REFERENCE combines a tem- 

perature-compensated Zener diode and 
an amplifying transistor. Combined tem- 
perature coefficient may be as low as 
0.002 percent/?C over the range - 55 to 
+ 100?C. (Transitron Electronic Corp., 
Dept. 663) 

* MAGNETRON TEST KIT can be used in 
the field to test both X- and C-band, 
100- and 400-w magnetrons. The port- 
able unit measures 22 by 15 by 19 in. 
A power meter and a spectrum ana- 
lyzer are optional accessories. (Bomac 
Laboratories, Inc., Dept. 664) 

*FREQUENCY STANDARDS for the range 
200 to 10,000 cy/sec are dynamically 
balanced electromechanical resonators 
designed to function without frequency 
or amplitude modulation in severe en- 
vironments. Accuracy is +0.01 percent. 
All circuitry is transistorized. (Gyrex 
Corp., Dept. 660) 

l BLACK-BODY REFERENCE is a controlled 
source of infrared radiation. The instru- 
ment is constructed as two separate units, 
a source and a controller. The controller 
is a closed-loop servo system that main- 
tains the temperature of the source by 
proportional control. Temperature range 
is 200? to 600?C. Temperature stability;, 
is ? 1.5?C for ambient variations from 
16? to 38?GC and line-voltage variations 
from 105 to 125 v. The black body con- 
sists of an accurate aperture plate be- 
hind which is a pure silver core with a 
conically shaped radiating cavity. The 
cavity is coated with a black finish of 
emissivity approaching unity. Cosine ra- 
diation distribution is achieved over a 
20-deg field for standard apertures 0.040 
and 0.015 in. in diameter. (Perkin-Elmer 
Corp., Dept. 667) 

* POWER GENERATOR for 400-cy/sec 
power is an integral unit consisting of a 
motor, inductor alternator, and regulat- 
ing equipment. Power ratings from 1.5 
to 10 kw and a variety of output voltages 
are available. Voltage is regulated to ? 3 
percent; ? 1 percent regulation can be 
obtained. Driving motors can be supplied 
for voltage and phases required by the 
application. (Safety Industries, Inc., 
Dept. 668) 

* BAROSTAT operates on dead-weight 
principle to achieve reproducibility said 
to be approximately +0.005 in.-Hg. 
Weights loaded on a pan are supported 
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by the regulated pressure in a bellows. 
Another evacuated bellows eliminates at- 
mospheric pressure. When the force due 
to the pressure exceeds that of the sus- 
pended weights, the supporting plate ac- 
tuates a valve leading to a vacuum 
pump. Weights are added and removed 
by an electrically operated cable lift. 
The change from atmospheric pressure 
to 3.44 in.-Hg, corresponding to 50,000- 
ft altitude, can be accomplished in 30 
sec. (National Instrument Laboratories, 
Inc., Dept. 669) 

* MAGNETIC-TAPE-EQUIPMENT TEST SET 

permits frequency-response measure- 
ments of amplifiers; measurement of 
magnetic-head record and bias current 
and amplifier input-output levels; cali- 
bration of FM record amplifiers; setting 
up of pulse-density mode recording and 
equalization of analog reproduce ampli- 
fiers. The set includes volt-ohm-milliam- 
meter, audio oscillator, vacuum-tube 
voltmeter, oscilloscope, and voice ampli- 
fier. A patch panel permits various cir- 
cuit arrangements. (Consolidated Elec- 
trodynamics Corp., Dept. 671) 

*GALVANOMETER MASK consists of a block 
holding adjustable blades that can be 
lowered to interrupt light from any gal- 
vanometers in a multichannel oscillo- 
graph. The mask will withstand acceler- 
ations in excess of those for which the 
oscillograph is designed. Up to 52 chan- 
nels can be masked. (L-W Photo Prod- 
ucts, Dept. 673) 

* PRESSURE TESTER balances air pressure 
against a known weight. Range is 0.20 
to 15 lb/in.2 without cylinder or piston 
change. Increments of 0.1 lb/in.2 can be 
set. Accuracy is ? 0.05 percent of full 
scale. A self-contained source supplies 
filtered compressed air; an external 
source may also be used. (Dynametrics 
Corp., Dept. 675) 

*AMPLITUDE MODULATOR provides 100- 
percent modulation over the range from 
d-c to 1000 Mcy/sec. Modulation fre- 
quency range is 15 cy to 15 kcy/sec. 
Percentage modulation is continuously 
variable. Radio-frequency input voltage 
is up to 2.0 v r.m.s. Input impedance is 
50 ohm. Drift is not more than 5 cy/sec 
in 5 min at normal operating tempera- 
ture. The modulator is transistorized and 
powered by mercury batteries. (Kay 
Electric Co., Dept. 670) 

* OXYGEN ANALYZER is improved by the 
addition of automatic calibration at pre- 
determined intervals. The calibrator op- 
erates with a mixture of gases in which 
the oxygen content is known within + 0.1 
percent. Calibration frequency can be set 
for 2-, 4-, 6-, 8-, or 12-hr intervals. The 
calibrator operates for about 5 min; dur- 
ing this period several adjustments may 
6 MARCH 1959 

The entire change of potential 
is effected during the lifetime 
of a single mercury drop.. 
and the entire polarogram is 
reproduced on the screen once // 
every 7 seconds, cutting analy- 
sis time to a fraction! 

The 
Cathode 
Ray 

)LAROTRACE 
WITH ELECTRODE STAND 

Determines concentrations OVER A 
. THOUSAND TIMES LOWER than 

conventional types of polarographic 
instruments. 

Now available with ANODIC CON- 
VERSION UNIT to make possible 
measurement of anodic waves. 
Camera attachments also available. 

Polarotrace is a product of 
SOUTHERN INSTRUMENTS 

COMPUTER DIVISION 
CAMBERLY, SURREY, ENGLAND 

DETAILED INFORMATION 
AVAILABLE UPON REQUEST 

Our application laboratory is at your 
disposal to run test specimens. 

For DIRECT or Derivative Operation ? 
Faster * More Sensitive * Greater Resolu- 
tion * Easier to Operate * Ruggedly Designed 

Suitable for research or control operations, 
this highly versatile instrument opens up a 
new world of possibilities in polarographic 
analysis. Introduced just a short time ago, 
Polarotrace is now standard equipment in 
many leading institutions. 

Cat. No. S-83725--POLAROTRACE, with 
Electrode Stand which includes a thermostat- 
ically-controlled tank and built-in gas manifold 
with stopcocks for simultaneous degassing of 
three cells, with complete set of glassware and 
ready for use (115 Volts A.C.) _-____.__ $4,500.00 
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Will the precision scale on the left or the all-purpose 
balance on the right-best suit your needs ? 

When it comes to selecting laboratory apparatus, you 
want complete information and sound advice. Your ex- 
perienced Will salesman, armed with complete knowl- 

edge of Will equipment and ideas gleaned from his numerous 
field contacts, can quickly recommend equipment best suited to 
your present and future requirements-items that help you get 
the best results with less time and effort. 

Behind every Will salesman stands an organization with 40 
years of scientific supply experience and, with him on each call 
goes his exclusive Will Technical Reference File, as well as the 
"know-how" of the entire Will organization. From your nearby 
Will Supply and Service Center, he renders informed and fast 
local service, yet he can draw upon the resources of the entire 
Will network to fulfill all needs. 

Next time, get the answer from Will! 

A PROGRESSIVE PAST... . . .. E ... A PROGRESSIVE FUTURE 

ROCHESTER 3, N.Y. * ATLANTA 1,GA. ? NEW YORK 52, N. Y. ? BALTIMORE 24, MD. 

BUFFALO 5, N.Y. * SO. CHARLESTON 3, W. VA. 
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be made to position pointers correctly. 
Use of the automatic calibrator is said 
to eliminate need for thermostating. The 
instrument may be used in hazardous lo- 
cations. (Mine Safety Appliance Co., 
Dept. 672) 

* R-I-E METER measures current, resist- 
ance, and voltage. Resistance range is 
2 x 102 to 2 x 108 megohm with limits of 
error between + 1.7 and + 6 percent of 
reading. Current range is 10-12 to 
5 x 10-6 amp with error limits from ?1.5 
to + 3 percent of full scale. Voltage range 
is 0.005 to 500 v with error limits be- 
tween + 0.5 to ? 3 percent of full scale. 
A self-contained power pack supplies 
either 10 or 100 v. (Leeds and Northrup 
Co., Dept. 676) 

* POWER SUPPLIES employ nickel-cad- 
mium batteries maintained in a fully 
charged condition at all times by a con- 
stant-potential charger. The charger is 
designed to supply both the external con- 
stant load and the trickle charge current. 
High current peaks are permitted by the 
low internal resistance of the batteries. 
A 7 AH cell, for example, will deliver 
75 amp. (Gulton Industries, Inc., Dept. 
677) 

* OSCILLATOR for the frequency range 
0.01 cy to 11.2 kcy/sec uses analog-com- 
puter techniques to produce two-phase 
oscillations. The 360-deg phase shift re- 
quired for oscillation is achieved by two 
integrating circuits, each providing a 
phase shift of 90 deg, and a sign changer 
circuit. Two outputs 90 deg apart, taken 
from the integrator circuits, are avail- 
able at a level of 10 v. Both outputs are 
directly coupled. Output is constant 
within ? 1 db over the stated range. 
(Muirhead & Co., Dept. 678) 

* IMPACT SWITCH possesses a controllable 
time limit range from 90 to 200 [sec 
from time of initial impact. Operating 
temperature range is -80? to + 185?F. 
For applications involving radar, the de- 
vice can be supplied with 95-percent non- 
metallic construction materials. (Servon- 
ics Engineering Services Co., Inc., Dept. 
679) 

* SOLVENTS for chromatography are cer- 
tified to have mol-percent purity greater 
than 99 percent. Acetone, benzene, car- 
bon tetrachloride, methyl alcohol, and 
methylene chloride are available. (Fisher 
Scientific Co., Dept. 681) 

* DRY-AIR SUPPLY features automatic self- 
reactivation. Discharge air is supplied at 
pressure of 30 lb/in.2 and at flow rates 
to 4 ft3/min. Dew point is stated to be 
- 100?F. (Wells Industries Corp., Dept. 
683) 

JOSHUA STERN 
National Bureau of Standards 
Washington, D.C. 
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(Continued from page 610) 

tems standpoint, particularly employing 
even the simpler concepts of feed-back 
theory, he finds himself tending toward 
teleological expressions, because they are 
far more accurate and conservative of 
words than "mere" statement of rela- 
tionship among "fundamental" variables. 
Feed-back systems are best discussed 
with transitive verbs. 

In any case, where a closed chain of 
cause-effect relationships is known to ex- 
ist, feed-back exists, by definition, and 
in living systems this feed-back is often 
both significant and of the correct sign 
to qualify as negative feed-back. All 
negative feed-back systems can properly 
be thought of as control systems, and all 
control systems operate to maintain their 
input signals at some "reference level." 
The reference level might be set where 
it is as a result of physical properties of 
the control-system components, or it 
might be determined by a signal entering 
the control system from outside it. This 
:reference level is in all respects a goal 
for the system. The system will (within 
its limits of complexity) produce what- 
ever outputs are required by the mo- 
mentary environment to bring its input 
to this reference level. 

In other words, one can say with clear 
meaning that the purpose of the sys- 
tem's behavior is to make its inputs ap- 
proach some goal state. Many modern 
psychologists have unfortunately rejected 
this language for discussing behavior be- 
cause it is teleological or "anthropo- 
morphic," but one is here properly ac- 
cused of speaking anthropomorphically 
only when he tries to describe the goal 
of a control system in terms appropriate 
to himself rather than to the control sys- 
tem. To make this clear, let us look at 
one of Bernatowicz' examples. 

"There has to be some sort of mecha- 
nism for raising sap [in trees], and energy 
is lavishly expended in the process." The 
word lavishly aside, this is clearly a hy- 
pothesis that a control system exists. But 
the "goal" of the system has been ex- 
pressed in the observer's, not the sys- 
tem's, terms: "raising sap" is one event 
that a human observer might notice, to 
be sure, but the plant can hardly be sus- 
pected of being directly sensitive to the 
height of the sap column. Rather, we 
might guess that the presence or absence 
of sap in critical portions of the tree af- 
fects biochemical processes, and some of 
the products of these processes may well 
be controlled variables for which specific 
"reference levels" are determined by the 
plant's physical properties. 

The control system which maintains 
this kind of variable at a particular level 
does so by controlling the transfer of 
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the products of these processes may well 
be controlled variables for which specific 
"reference levels" are determined by the 
plant's physical properties. 

The control system which maintains 
this kind of variable at a particular level 
does so by controlling the transfer of 
energy from storage into work or chem- 
ical synthesis; thus, it is quite appropri- 
ate to use the transitive verb expend. 

Teleology and anthropomorphism were 
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A NEW Beskta om:pter 
WITH CHOPPER STABILIZED 

AMPLIFIERS 
Donner's new 3400 analog computer combines high accuracy, 
flexibility, and economy. From its inception, design philosophy 
dictated the creation of a computer whose performance com- 
pared favorably with larger and more expensive equipment. 

A complete Model 3400 consists of 10 chopper 
stabilized amplifiers, built-in null voltmeter and 
cyclic reset generator, 5 initial condition power 
supplies and supporting control and metering 
circuitry. Price of the basic Model 3400 is $2,190. 
The Model 3430 Removable Problem Board sells 
for $95. The purchaser can buy either 0.1% or 
1.0% passive plug-in computing components ac- 
cording to the requirements of his problems. Two 
or more 3400's can be slaved together and opera- 
ted from .any one computer. Standard companion 
non-linear equipment such as function generators, 
and multipliers is available for operation with 
the 3400. 

Donner engineering representatives are located 
in principal areas throughout the western world. 
Your nearest representative will be happy to ar- 
range a demonstration. For the name of your 
nearest representative and complete technical 
information on the new Donner 3400, please 
address Dept. 503. 

idel 3101 plug.in amplifier: dcgain n n n f nf SCIENTIFIC 
excess of 50 million; maximum 111111 1 t l 
set of a unity inverter, less than UUII COMPANY 0 pv/day; drift of unity integra- 

r, less than 100 ,uv/sec; phase CONCORD, CALIFORNIA 
ift of unity inverter, less than 0.5 
grees at 1 kc. These amplifiers Electronic engineers, exciting opportunity exists at Donner. 
e also availahble for .narvntp nl Write today for full details, 
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NEW! Versatile laboratory aids 

that save time and money! 

NEW! Versatile laboratory aids 

that save time and money! 

NEW: PORTABLE FLASH EVAPORATOR NEW: PORTABLE FLASH EVAPORATOR 

PAT. NO. 2,865,445 PAT. NO. 2,865,445 

For the evaporation of aqueous solutions, high boiling point 
solvents, strong acids, alkalis, and radioactive materials without 
contaminating back-drip. 

* Glass-to-glass connections throughout the evaporating 
system prevent any possibility of contamination. Dis- 
tillation takes place only within glass. 

* Balanced design permits smooth rotation without drag 
and larger output without loss of material. 

* High torque totally enclosed motor. 
* Build it up with accessories for large scale work and 

temperature control. 

? Grows with your requirements. 

o* Unit can be easily taken apart for cleaning. 

For specifications and details, request Bulletin FE-1000 
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The CHLORIDOMETER uses 
:i : imperonmetric end-point to 
ol>t:iin automatic shut-off at a 
pr'-set increment of indicator 
current. 

The only automatic chloride 
titrator with these features: 

* Accessory reads directly in mil- 
liequivalents 

* Recorder plots entire titration 
curve 

* Electrodes interchangeable in 
easily removed assembly 

* Two-year warranty 
* Instrument used in comfortable 

sitt.ng position 
* Nomograph gives chloride con- 

centration without calculating 
* 60-page Chloridometer Manual 

contains complete operating in- 
structions and new procedures 
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properly rejected when scientists realized 
that they were projecting their own goals 
into the systems they were studying. In- 
deed, lacking the basic concept of feed- 
back system, they could only study scien- 
tifically those systems in which "straight- 
through" space-time relationships were 
predominant. But when at last scientific 
thought began to develop in studies of 
living systems, the lesson had been 
learned too well, and what proved a cru- 
cial advance in the development of 
physics and chemistry may now turn out 
to have been in some ways a backward 
step in the life sciences. The rejection 
of teleology ultimately enabled students 
of behavior to develop reliable means 
for accumulating data, but it may have 
been that very step which so far has pre- 
vented the organization of those moun- 
tains of data into comprehensive the- 
ories, not only in psychology but in biol- 
ogy, biochemistry, medicine, sociology, 
and so forth. 

If I have succeeded in communicating 
anything, I hope it is this: teleological 
concepts can be misused, but the ideas 
of purpose, goal, or directivity that they 
denote are both appropriate and proper 
when one speaks of control systems; I 
believe at the moment, along with many 
others, that feed-back control is a per- 
vasive and fundamental feature of living 
systems. Perhaps it is time that at least 
the students of living creatures recon- 
sider their goal of rejecting teleological 
concepts in toto. Perhaps in this way we 
might at last arrive at an "anthropo- 
morphic" theory of human behavior. 

WILLIAM T. POWERS 
Veterans Administration Hospital, 
Chicago, Illinois 

A. J. Bernatowicz says (page 1404), 
"To the beginner, the idea of natural law 
presupposes a lawgiver...." Why only 
to a beginner? Beginner in what? I 
would say that to any clear thinker the 
idea of natural law presupposes a law- 
giver. 

And I fully intend the implication that 
anyone who succeeds in not drawing this 
conclusion is not a clear thinker. 

ANTHONY STANDEN 
Interscience Publishers, New York 

Bernatowicz' rogues' gallery of teleol- 
ogists may be augmented by one far 
more important than any he quotes: 
"What can be more curious than that 
the hand of man, formed for grasping, 
that of a mole for digging, the leg of a 
horse, the paddle of the porpoise, and 
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the wing of the bat, should all be con- 
structed on the same pattern . .." (1). 

Not all of Bernatowicz' teleologists, 
animists, and anthropomorphists are vil- 
lains. Some are ignorant and some 
merely careless. The author of my quo- 
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