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New Model 120 B 

analyzes amino acids 

with push-button ease 
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The automatic Amino Acid Analyzer-already a proven time-saver 
to the busy biochemist-is now better in both performance and 
reliability with the introduction of the Beckman Model 120 B. 

Some new features are obvious-like the 120 B's lighted push- 
'ar panel switches, which show instrument settings at a glance. 

But most of the design improvements are inside the 120 B 
"e they directly affect instrument performance: Beckman- 

ed pumps, better and longer-lasting than those commercially 
-le; ninhydrin-protection system which insures reagent 

to the last run; low-vapor-loss glass reaction bath; column 
'rs; and many others. 

?0 B, in short, is a rugged, automatic instrument, capable 
'r much of the routine of repetitive peptide and amino 

k involves protein hydrolyzates, physiological fluids, 
ilture media, or pharmaceuticals, write Beckman 

-Spinco Division, Stanford Industrial Park, Palo 
Data File 120-5. 

'-MENTS, INC. 
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Basice Research at Honeywell !-: 
Research Center i 

Hopkins, Minnesota . ..... 

Infrared Spectroscopic Studies of Molten Salts 

Of the three states of matter, solid, liquid and gaseous, the least is 
known about the liquid state. This is especially true in the field 
of molten salts. When a substance becomes molten, properties 
change drastically and certain change of state phenomena are 
unpredictable. New examination techniques are providing usable 
measurements and new insights in this field. 

Solid and gaseous systems have been 
thoroughly studied and much classical 
data is available. Much less is known 
about the molten state and virtually 
nothing has been done in this field except 
for recent government-sponsored work on 
liquid coolants for nuclear reactors. 

There is a large number of inorganic 
salts and their properties in a water solu- 
tion are well documented. There is little 
knowledge, however, of their characteris- 
tics in the molten state. It is interesting 
to note that when used as a solvent each 
family of salts would represent a field of 
study as large as our presently defined 
field of inorganic chemistry. 

Curious chemists have puzzled over 
molten salts for years. Why don't salts in 
the liquid state behave as a dense gas? 
Why does the liquid state depart from the 
usual law of like dissolving like? What 
principles of solution phenomena account 
for eutectics 'and ternaries? Why do al- 
most identical crystal forms, such as sodi- 
um chloride and sodium hydroxide, have 
such widely separated melting points? 

Until recently techniques did not per- 
mit laboratory experiments to answer these 
questions largely because salts at high 
temperatures become tremendously cor- 
rosive and no usable containers had been 
devised that would permit spectroscopic 
examination of salts in the molten state. 
Honeywell research scientists have re- 
cently developed a new apparatus in which 
a thin film of material under test is held in 
the interstices of a platinum gauze. The 
gauze is connected to an electrical circuit 
and heated to maintain the material in the 
liquid state at the desired temperature. 
The material itself, with no compensation 
for container material needed, can be 
examined above, below or at the melting 
point. Honeywell scientists, with this new 
technique, have been the first to apply 

infrared spectroscopy to liquid state 
measurements. Resulting data were some- 
what surprising, but a check method using a highly polished gold container which 
reflects infrared after passage through the 
molten salt affirms the accuracy. 

a: 

'w 

2[ s 
o 
2: 
- 

I- 
cc 

_> 
tY 

a: 

WAVE NUMBER (cim' 
6666 50o00 4mO00 3333xx 

60 

50 

40 / 

30 NO N / 
(345?C) 

1.0 1.5 2,0 . 5 3.0 3. 
X (MICRONS) 

First Absorption Spectra 
of Molten (345?0) NAOH 

This platinum screen technique permits the studying of infrared frequencies asso- 
ciated with the stretching and rocking motions of molten-salt molecules. It also 
allows a direct measurement of the changes in frequencies of a system as it goes through the melting point. It is a qualitative tool 
for determining what species of material 
are present, what changes or reactions 
occur and why certain mixtures melt at 
the temperatures they do. 

It is known that the X-ray diffraction 
patterns for sodium chloride and sodium 
hydroxide are quite similar, bonding en- 
ergies are fairly close, yet the melting 
points are 500?C apart. Our data indicate 

that this is because melting does not in- volve a complete dissociation of the crys- tal structure into single molecules or ions. 
Rather it seems that a quasilattice structure 
results wherein some dissociation occurs, but cybotactic groups retain structure and 
are dispersed in the dissociation medium. 
Sodium hydroxide retains a structure upon 
melting and thus melts at a lower tempera- 
ture than sodium chloride which dissoci- 
ates to a much higher degree upon melting. 

Infrared absorption spectra taken below, 
at and above the melting point reveal 
another interesting phenomena. Sodium 
hydroxide in the solid state is not hydro- 
gen bonded. Upon melting it forms hy- 
drogen-bonds which then break as it is 
heated further. This is evidenced by shifts 
in the absorption bands. As a result of a 
series of such spectroscopic examinations, 
preliminary explanations of phenomena not previously understood are emerging. 

With additional knowledge being un- 
covered by Honeywell's and other labora- 
tories, molten salts will most certainly be 
put to important uses. Several interesting 
things already present themselves. A stor- 
age battery could be charged in the liquid 
state, cooled to the inactive solid state and 
upon remelting would supply power in- 
stantaneously. A switch or other device 
would be open and inactive in the solid 
state but would become closed when melt- 
ing was induced by a heat source. Elec- 
trical power could be generated by a 
combination of fused salts used as ther- 
mocouples. More importantly, scientific 
curiosity alone compels us to explore this 
vast new field of chemistry. 

If you are engaged in scientific work 
involving molten salts and would like to 
know more of Honeywell's research in 
this field, you are invited to correspond with Dr. D. A. Olsen and Mr. L. J. Hall- 
gren, Honeywell Research Center, 
Hopkins, Minnesota. If you wish a cur- 
rent paper on Honeywell's techniques in 
molten salt spectroscopy, write Honey- well Research, Minneapolis 8, Minnesota. 

Honeywell 
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WARBURG 

A P PA RAT US | I i i, 
The original circular model 
- proven reliability in 
many years of operation 

20" diameter 
Temperature range ambient 

to 500 C. 
(Refrigerated model available) 

* Quiet Operation 

* Convenience - Manometer holders rotate 180? for| f . ' ' 
easy preparation on apparatus. Circular gassing mani- 1' 1 
fold is available for placing on the center casting of | | r 

apparatus; the manifold can rotate with the mano- | |^ 
meters as it receives its gas through the bearing. These | 3 

| E 
two factors obviate the need for a separate mano-i i 

* Accurate Temperature Control-Provided by P, Jl 
means of an electronic relay actuated by a hermeti- tj i 
cally sealed thermoregulator. Accuracy of control is 
better than ?.020 Centigrade. -- 

* Manometers easily read while flasks are in| . 
motion-Pivotal shaking on an axis between the ' : s . . 
manometer arms provides maximum motion of the flask . :5 ' 

and minimum movement of the manometers. 

* Manometers stop individually-Lifting the mano- 
meter holder disengages it from the drive pin and 
lowering re-engages it-both easily done while shak- 
ing is in progress. I 

* Photosynthesis models available - with a trans- I . ... 

parent bottom in the water bath. 30-watt lights provide 
- 

1000 to 1400 foot-candles on each lighted flask. ig 

MODEL RWB-3 
Refrigerated model-Accommodates 

_^r-3~~~~~~~~ ,V~~~~ ~ _*~ Z18 manometers - 26" x 26" 
Operates from 0? C. to 50? C. GI I iL S O N * (Non-refrigerated model available) 

M E D I C A I E L BCTD R N I ^ ConveneApparatus accommodating 20 manometers available 
eP a s y t l1on special order. Send for complete glassware list. 

Middleton, Wisconsin 

On Madison's West Beltline Highway 
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High-Energy Radiations from High Voltage Engineering Particle 
Accelerators, used with scientific imagination, increase 
man's understanding of the atom, the molecule, the crystal 
and the living cell. 

mapping the dimensions of the living cell 

Accurately controlled electron microbeams - from High Voltage Engi- 
neering particle accelerators - are helping biologists to chart the size and 
structure of the fundamental unit of life. / Probing beyond the range 
of conventional instruments, accelerator radiations yield important in- 
formation about the radio-sensitive volumes and cross-sections of sub- 

microscopic parts of the single cell. / At national and university 
laboratories, Van de Graaffs and ARCO Linacs are used in research aimed 
at understanding the effects of radiation on man. / In leading hospitals, 

high-energy x-ray generators offer a new and effective radiological weapon 
in the war against cancer. / And in industry, powerful accelerators 

routinely sterilize medical supplies on a production-line basis, without 

heat-degradation of surgical material. / Even more advanced machines 

for research, therapy and industry are being developed. / If you are 

interested in controlled radiation ef- 

fects, High Voltage Engineering can 

help you. Write to Technical Sales. BiB . 

Six-Million-Volt X-ray Linac for A': _ 
Elizabeth Steel Magee Hospital, Pittsburgh. 

Reliability from experience with more than 300 particle accelerators in the field. 

U4VEC arco 

HIGH VOLTAGE ENGINEERING 
BURLINGTON, MASSACHUSETTS, U.S.A. 

APPLIED RADIATION CORPORATION 

HIGH VOLTAGE ENGINEERING (EUROPA) N.V. 
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Shelters: Pro and Kahn 

The argument against a bomb-shelter program, based not on its in- 
effectiveness but on the possibility, against all odds, that it may eventu- 
ally prove too effective, has been stated with considerable precision by 
Freeman Dyson, of the Institute for Advanced Study, in the March 
issue of the Bulletin of the Atomic Scientists. The article assumes that 
this country and the Soviet Union could each dig its people and its 
resources into the ground so effectively that a new kind of race would 
result between bombs and shelters: that is, deep shelters would mean 
bigger bombs which, in turn, would mean deeper shelters and so on. 
Once this assumption is made, the argument is based on estimates of 
three quantities of fission energy. 

The first quantity is called a "Beach"-the term, which originated 
at an arms-control conference, refers to Nevil Shute's well-known 
novel. It is the quantity of fission energy which, if used in atmospheric 
explosions, would give through global fallout a lethal dose of radiation 
to half the earth's population. The second quantity Dyson calls a "Kahn." 
It is the quantity of fission energy which if used on ground targets in 
either country could kill by local fallout just about everyone in that 
country. And the third quantity Dyson calls a "Stockpile." It is the 
quantity of fission energy that will be available during the next decade 
for release during a war. 

On the basis of his calculations, Dyson finds that a Kahn is much 
smaller than a Beach. This means that a major war without shelters 
might destroy the United States and the Soviet Union, but permit the 
rest of the human race to survive, for only a Kahn would be exploded. 
The owners of the bombs would all be dead before they could explode 
more. Dyson also finds that a Stockpile is slightly bigger than a Beach. 
This means that a major war with shelters that are effective in Dyson's 
sense might result in the death of mankind, for each side would be able to 
bombard the other until a Stockpile, the set of all bombs, had been 
exploded. 

Such is the argument in outline. The argument is very precise, but 
its very precision suggests the introduction of still another quantity, or 
rather a new unit of measurement, the "Dyson." This is a measure of 
the speculation you must introduce into an argument in order to go from 
the premise to the conclusion. Some arguments require more Dysons 
than others. We set arbitrarily at 100 Dysons the amount of speculation 
in an argument so hypothetical that, like the man in the 0. Henry story 
who meets the same fate no matter which path he takes at a crossroads, 
you can arrive at the same consequence, starting in the opposite direc- 
tion and taking steps no more hypothetical than those first used. 

Dyson's argument, as he is careful to make clear, is built on certain 
assumptions. After all, different levels of effectiveness in shelters differ 
astronomically in cost, and the Administration probably will continue 
to be governed by its statement that a race between bombs and shelters 
is unsound because it costs more to dig a deeper hole than it does to 
build a bigger bomb. The point of the article seems to be that the extreme 
unlikelihood of such a race must be matched against the' absolutely 
terrible consequence that might result if the race took place. Yet, it seems 
to us, although we have not yet done our calculations, that the argument 
is so high on the Dyson scale that a choice here is by no means excluded. 

It is possible to accept the argument as an argument against deep 
shelters, but not find it compelling as an argument against fallout 
shelters. And so the question remains open whether fallout shelters, 
although ineffective as Dyson uses the term, might not still be worth- 
while.-J.T. 
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Science and Defense 
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Letters 
Deferring to a Minority 

Your news note on the U.N. "popu- 
lation explosion" debate [Science 135, 
29 (5 Jan. 1962)] has, if I read it cor- 
rectly, some disturbing implications 
that may have escaped many readers. 

The implication is clear that the 
government of the United States is 
deferring, on a matter of transcendent 
international importance, to political 
pressure by a religious minority. You 
would also seem to suggest that while 
the U.S. government is sufficiently con- 
cerned with the welfare of the United 
Nations to avoid "arousing further 
antipathy to that troubled organiza- 
tion," it is convinced that the minority 
group would not sufficiently share such 
concern to refrain from action that 
would generate antipathy. 

The exercise of the veto power by 
this particular church is not new to 
anyone familiar with the human popu- 
lation problem. It is significant, how- 
ever, that this should be recognized in 
the pages of Science. 

This is a matter where time is of the 
essence, since, with even the full sup- 
port of the United Nations and the 
U.S. government, progress in reducing 
population growth is sure to be slow, 
initially at least. Meanwhile 100 million 
babies a year are born, many of them 
foreordained to die miserable and pain- 
ful deaths. Those who live will often 
live at the expense of those born earlier. 

WILLIAM VOGT 
140 Riverside Drive, New York 

Allowance for Overhead 

The editorial entitled "Costly cash" 
[Science 134, 2009 (1961)] does not 
give a completely accurate picture with 
respect to overhead charges on gov- 
ernment-supported research contracts 
and grants. While it is true that Na- 
tional Science Foundation grants give 
only 20 percent, this 20 percent is 
applicable to all charges, including ap- 
paratus, supplies, and so on. The larger 
overhead allowances in grants from 
other agencies are usually applied only 
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a university contribution to the total 
research cost of a project, the amount 
varying from perhaps 5 to 50 percent. 
There is also the consideration that, 
at the termination of the contract or 
grant, the title to capital equipment 
rests either with the government or 
with the university. Thus, it would 
seem that we have to look beyond the 
percentage figure in order to obtain a 
realistic evaluation of overhead allow- 
ances. 

LEONARD MULDAWER 

Temple University, 
Philadelphia, Pennsylvania 
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I have read with considerable in- 
terest the editorial entitled "Costly 
cash." For your information, during 
1960-61, Western Reserve University, 
while spending $5.018 million in fed- 
eral and private funds for project re- 
search, incurred an obligation for un- 
reimbursed indirect costs of $665,000. 
I should like to point out that while 
grants, particularly those from the U.S. 
Public Health Service, do not provide 
for anything like sufficient overhead, 
many nonfederal sources are even less 
generous. Thus it seems to me that we 
must not level such charges against the 
federal government alone. 

On the basis of a formula worked 
out by the government audit agency 
we have determined that 26.2 percent 
of the total costs is an allowable 
charge for indirect costs on research 
projects. While we have not, to date, 
turned down any grant because of in- 
adequate allowance for overhead, there 
is little doubt in my mind that this 
possibility will become increasingly 
less remote in the years ahead. 

WILLIAM M. HESTON 
Western Reserve University, 
Cleveland, Ohio 

The Rise of Sap 

In the article "Cohesive lift of sap 
in the rattan vine" [Science 134, 1835 
(1961)], Scholander, Hemmingsen, and 
Garvey state that the rise of sap in 
tall trees has been puzzling "for more 
than a century" and that the cohesion 
theory of Dixon and Joly (1894) and 
Askenasy (1895) is generally accepted. 

This very problem was considered 
by the reverend Stephen Hales (1677- 
1761) in the early years of the 18th 
century. Hales, known as the first man 
to have measured arterial blood pres- 
sure [Haemostatics (1733)], was inter- 
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WAVELENGTH IN MICRONS 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

To check composition of lining material in jar lids, a jelly manufacturer 
uses the IR-5A to identify material as vinyl chloride-acetate copolymer. 

Precision analysis and sampling versatility are now combined in 
one low-cost infrared spectrophotometer-the Beckman? IR-5A. This 
rugged laboratory workhorse is used in an ever-increasing number 
of applications ranging from the food quality control analysis above 
to thickness measurements of epitaxial semi-conductor layers. In 
the chemical and petroleum industries and in nearly every other 
field, the Beckman IR-5A is relied upon for widely diverse studies 
and applications. A few examples: 

FOOD RESEARCH: Identification and study of flavor components, packaging 
materials, and insecticide residues 
MEDICINE: Identification of drugs, characterization of renal calculi, analysis 
of DO2 in body fluid 
EDUCATION: Instruction in instrumentation; identification of unknowns in 
organic chemistry courses; laboratory studies in graduate research programs 
AERO-SPACE TECHNOLOGY: Measurement of trace contaminants in breathing 
and propellant oxygen 
PHARMACEUTICALS: Quality control of formulations; research into new 
chemical structures 
AGRICULTURE: Research on new compounds that show promise as herbicides, 
weedic ides, or pesticides 
MINERALS: Identification of precious and semi-precious gems; hydration 
studies in ores and cements 
PAPER: Identification and measurement of polymer coatings on papers 
PAINT: Identification of constituents of paints and coatings 

These are only a few of countless applications in many fields. For 
details about your own needs, contact yor nearest Beckman sales 
office. Ask about the IR-5A with NaCl optics for the 2-16 micron 
range, or the CsBr version for the 11-35 micron region. Both 
feature dual speeds, single- or double-beam operation, and integral 
plug for external recorder. Or write Beckman for Data File 38-12-02. 
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ested in the quantitative approach to 
various problems of animal and plant 
physiology. As far as I know, he asso- 
ciated the rise of sap in tall trees with 
the pulling force generated by evapora- 
tion from the leaves. Does not Hales's 
principle underlie Dixon and Joly's as 
well as Askenasy's theory? 

Almost a quarter of a millennium 
has passed since Hales attacked the 
problem which, as Scholander says, 
still challenges "the experimental in- 
genuity of future workers." It is worth 
while to remember that, according to 
Hales, our thoughts should carry us 
"a little farther than the plain evi- 
dence of experiments will warrant . . . 
otherwise we should make but very 
slow advances in future discoveries." 
Is it experimental ingenuity or in- 
genuity in conceptualization which now 
is needed most? 

SIGISMUND PELLER 

164 East 81 Street, New York 

Objectivity and Responsibility 

I enjoyed and appreciated the edi- 
torial "The other fellows' ball park" 
[Science 134, 1163 (20 Oct. 1961)]. 
This touches one facet of a broader 
problem. I observe regretfully that cer- 
tain elements of the scientific com- 
munity are so absorbed in presenting 
the unprejudiced, objective viewpoint 
that they often do great damage to 
the democratic cause, usually by care- 
less implication and omission. This is 
usually attributable to their being far 
better informed about the weaknesses 
of our own system than they are about 
the weaknesses of the competitive sys- 
tem. 

Of late, Science has been particu- 
larly negligent about accepting re- 
sponsibility for presenting a complete 
picture. For instance, in "Soviet de- 
fections: Conclusions of broad discon- 
tent unwarranted" ("Science and the 
news," 20 Oct.), the last paragraph 
is expressed exactly as I would expect 
it to be stated in a Russian newspaper, 
and no doubt Russian newspapers will 
quote this material verbatim. 

Science and scientists cannot divest 
themselves of their national responsi- 
bility to consider the net effect of their 
expressions, particularly at this time 
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when our own citizens and people the 
world over are keenly aware of the role 
of science in the present and future. 
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Meetings 

Microbiology in Latin America 

The second Latin-American and the 
first Costa Rican national congresses of 
microbiology were jointly held from 
10 to 17 December 1961, in San Jose, 
Costa Rica. The meeting was attended 
by about 300 participants from 16 na- 
tions, including 50 from England, Cana- 
da, and the United States. 

Listed in the scientific program were 
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more than 150 titles, encompassing the 
following fields: general, medical, and 
veterinary bacteriology; immunology; 
helminthology; mycology; protozoology; 
virology; phytopathology; and agricul- 
tural and industrial microbiology. The 
greatest interest was expressed in medi- 
cal microbiology. Abstracts of papers 
were published in a "General program 
and resume"; many of the individual 
papers will appear in scientific journals. 

Special symposia or panel sessions 
focused on leishmaniasis, intestinal 
parasitosis, microbial physiology and 
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NEW SARTORIUS BALANCES 

A full line of new and redesigned analytical balances is 
the exciting news from the famous Sartorius Works. One 
new series-Series 2600-employs substitution weighing 
and is offered in five models. Below is a capsule description 
of one model. Ask us for complete details. 

H-2430 Sartorius model 2601. Single pan, projection type. 
This model offers maximum speed and modest sensitivity. 
Values up to 10 grams are automatically projected on 
screen. Capacity is 200 grams with -=1 mg. accuracy 
(other models down to 4?0.01 mg.). 

Each . . . . . . . . . . . . . . . . $810.00 
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T-LINE STIRRERS 
We can suit your needs to a "T" with our T-Line Stirrers. 
There are 7 models from which to choose. Shown here is 
the popular Model 101, a variable speed unit; 

H-59995 Model 101. Dial rheostat delivers speeds to 5000 
r.p.m. Compact, only 8// high. Powerful enough to agitate 
5 gal. of water. Has quiet duty 1/100 H.P. motor. Attractive 
gray Hammertone and black enamel finish. With 6// st. 
steel support rod. For 115 volts. 

Each ................. $34.00 

H-60005 St. steel stirrer rod, 10//, 3-bladed, 
for above ............... . $1.75 
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biochemistry, and the teaching of micro- 
biology and parasitology. In other ses- 
sions, new and important scientific films 
available for educational purposes were 
shown. Simultaneous Spanish-English 
translation made language no barrier 
to effective communication in the spe- 
cial sessions. 

Registrants were afforded opportuni- 
ty to inspect the entirely new and re- 
markably designed buildings compris- 
ing the University of Costa Rica. The 
status of microbiology in the host na- 
tion was indicated by its position as a 
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Beamsplitters 

For literature write to 
PAUL ROSENTHAL 
505 5th Avenue 
New York 17, New York 

1078. . ... 'i 

1078 

separate college and by an impressively 
functional and well-equipped building in 
University City. A day was devoted to 
a trip through beautiful mountainous 
countryside to the Inter-American In- 
stitute of Agricultural Science. 

Among the commercial and scientific 
exhibits at the congress, that of Re- 
vista Latinamericana de Microbiologia, 
an international journal of the Latin- 
American Association, elicited special 
interest. The journal provides lucid ab- 
stracts in translation of the articles, 
which are usually in Spanish. Important 
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for coverage of microbiology in a great 
geographical area Revista is available at 
$6 (U.S.) per year through the ed- 
itor, J. M. Gutierrez Vasquez, Escuela 
Nacional de Ciencias Biologicas, In- 
stituto Politecnico Nacional, Mexico, 
D.F. 

A fine social program included daily 
luncheons, staging of traditional music 
and dance, an orchestral symphony, and 
a grand ball in the Latin-American 
manner, at which congress participants 
were honored by the presence of the 
President of the Republic, Sefior Mario 
Echandi Jimenez. 

The congress was ably managed by 
an organizing committee of the Costa 
Rica Association, of which the secre- 
tary-general was John L. de Abate, at 
the time of the meetings. Officers of 
the Latin-American Association were 
Geraldo Varela, president; Renato Soto 
Pacheco, vice president; Luis Palencia 
Franco, secretary; and Enriqueta Pizar- 
ro Suarez, treasurer. Their counterparts 
in the Costa Rica Association were, re- 
spectively, Renato Soto Pacheco, Roger 
Bolanos, Fernando Montero-Gei, and 
Guillermo Monge Amador. 

Newly elected officers of the Latin- 
American Association are A. Pomales 
Lebron, president; Jose Oliver Gonzales, 
secretary; and Irving Fox, treasurer. 

The American Society for Micro- 
biology was officially represented by 
Philipp Gerhardt, secretary, and R. W. 
Sarber, executive-secretary, who were 
warmly received and included among 
the guests of honor. Their travel was 
sponsored by the National Science 
Foundation and Difco Laboratories, 
Inc. 

The Latin-American congresses are 
convened at 3-year intervals. The first 
was held in Mexico City in 1958. The 
third is scheduled for 1964 in a place 
yet to be named. It holds promise of 
being as stimulating and rewarding as 
the congress just concluded. 

PHILIPP GERHARDT 

Department of Bacteriology, 
University of Michigan, Ann Arbor 

Forthcoming Events 

April 

1-3. International College of Surgeons, 
Las Vegas, Nev. (Secretary, ICS, 1516 
Lake Shore Dr., Chicago 10, Ill.) 

1-4. American Radium Soc., annual, 
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The ideal circulating thermostat for to- 
day's crowded laboratories is the Haake 
Model "F". Due to its light weight and com- 
pact design it can easily be moved around 
and occupies a minimum of space. It is 
ideal for any type of instrumentation or for 
ambulatory use with clinical appliances 
which require temperature control. Some 
typical applications include such liquid 
jacketed instruments as spectrophoto- 
meters, refractometers, viscometers and 
blood pH equipment. Accuracy to ?0.01?C. 
Pumps 212 gal/min. Available with or with- 
out suction pump. 
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INTERFERENCE FILTERS 
for isolating narrow spectral bands 

Spectral Range: 340-900 millimicrons 
Peak Transmission: 40% 

Half Peak Width: 8-12m/p 
Size: 2" x 2" 

For 

Colorimetry 
Fluorimetry 

Flame Photometry 
also microscopy, photomicrography, microcolorimetry, refractometry, 
polarimetry, light scattering measurements, and for many other 
applications requiring monochromatic light in the visible, near- 
ultraviolet, and near-infrared range. 

Write for Bulletin #180 to 

PHOTOVOLT CORP. 
1115 Broadway New York 10, N.Y. 

GLASS ABSORPTION 
CELLS made KLiTT 

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

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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Models - molecular models-really 
suited to research and teaching in pro- 
tein chemistry: Courtauld space filling 
models to be specific. Courtaulds have 
redesigned and improved the critical 
linkage mechanism, (atoms go together 
without tools) introduced hollow, high 
impact polystyrene atoms, adjusted van 
der Waals radii and bond angles to 
recent values, and cut the price. 

It is quite literally true that it is dif- 
ficult to appreciate the really impressive 
superiority of these models until one 
has actually manipulated a molecule, 
elastically distorted the bond angles, or 
folded a chain into a complex structure. 

Also these models have, in fact, per- 
mitted structural insights previously un- 
noticed. One can directly observe and 
measure the van der Waals envelope, 
steric hinderance, molecular packing, 
and elastic distortion of bond angles. 

If chemical structures is your dish of 
tea, then you need Ealing's new Bro- 
chure THE NEW COURTAULD 
ATOMIC MODELS. May we send it? 

Or $5.00 gets you our Introductory 
Kit of 4 assorted atoms, with their links, 
collars and spacers. 

Why pay 64( for 28ml wide-form 
porcelain crucibles when Ealing sells 
them for 49X? You'll find these and 683 
other budget stretchers in our new cata- 
log of LABORATORY GLASSWARE, 
PORCELAIN & FILTER PAPER. It's 
free. 

The best low cost route we know of 
to a versatile mass spectrometer is 
EALING KIT Model 32-280 @ $235. 
It's Dartmouth University's ADP de- 
sign. Nine different EALING KITS are 
described in our new brochure of the 
same name. It's free, too. 

THE E a I n n CORPORATION 
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Alfano, ASAS, 663 Main St., Melrose 76, 
Mass.) 

2-5. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (Chief of 
Information, Dept. of the Army, Wash- 
ington 25) 

2-5. Instrument Soc. of America, instru- 
ment-automation conf. and exhibit, Pitts- 
burgh, Pa. (W. H. Kushnick, ISA, 313 
Sixth Ave., Pittsburgh 22) 

2-13. Photogrammetry Week, Munich, 
Germany. (H. Bischoff, Zeiss-Aerotopog- 
raph G.M.P.H., Ismaniger Str. 57, Mun- 
ich 27) 

3-5. Organic, Inorganic, and Physical 
Chemistry, symp., annual, Chemical Soc., 
Sheffield, England. (General Secretary, 
Burlington House, London, W.1, England) 

3-5. Plasma Sheath, symp., Boston, 
Mass. (C. Ellis, Air Force Electronics Re- 
search Directorate (CRRD), L. G. Han- 
scorn Field, Mass.) 

3-6. Society of Automotive Engineers, 
natl. aeronautic, production forum and en- 
gineering display, New York, N.Y. (R. W. 
Crory, SAE, 485 Lexington Ave., New 
York 17) 

3-7. Inter-American Nuclear Energy 
Commission, Mexico City, Mexico. 
(IANEC, Pan American Union, Washing- 
ton 6) 

4-6. Institute on Rehabilitation of the 
Mentally Ill, New York, N.Y. (B. J. Black, 
Altro Health and Rehabilitation Services, 
Inc., New York) 

4-6. Physics of Graphite-Moderated Re- 
actors, symp., Bournemouth, England. 
(Inst. of Physics and the Physical Soc., 47 
Belgrave Sq., London, S.W.1, England) 

4-6. Short Run Production Techniques, 
intern. seminar, American Soc. of Tool 
and Manufacturing Engineers, Mexico 
City, Mexico. (Conf. Director, ASTME, 
10700 Puritan Ave., Detroit 38, Mich.) 

5-7. Pacific Sociological Assoc., annual, 
Sacramento, Calif. (R. Nisbet, Univ. of 
California, Riverside) 

6-8. American Soc. of Internal Medi- 
cine, annual, Philadelphia, Pa. (S. 0. Kras- 
noff, ASIM, 3410 Geary Blvd., San Fran- 
cisco 18, Calif.) 

6-8. Association of Clinical Scientists, 
Chicago, Ill. (R. P. MacFate, 323 North- 
wood Rd., Riverside, Ill.) 

6-8. Biological Photographic Assoc., 
midwestern sectional, Des Moines, Iowa. 
(BPA, 551 W. Grant Place, Chicago 
14, Ill.) 

7. New Jersey Acad. of Science, annual, 
West Long Branch. (H. L. Silverman, 
NJAS, 361 Highland Ave., Newark 4, N.J.) 

7. New Mexico Acad. of Science, So- 
corro. (K. G. Melgaard, P.O. Box 546, 
Mesilla Park, N.M.) 

7. Paleontological Research Institution, 
Ithaca, N.Y. (R. Harris, PRI, 109 Dear- 
born PI., Ithaca) 

7-9. Impact of Physical Metallurgy on 
Technology, symp., San Carlos de Bari- 
loche, Argentina. (J. A. Sabato, National 
Atomic Energy Commission, Avda. Liber- 
tador General San Martin 8250, Buenos 
Aires, Argentina) 

9-10. Chemical and Petroleum Instru- 
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COLE MAN COLE MAN 

Lowest cost- 
per-analysis with the 
Coleman Universal 
Spectrophotometer 

In laboratories where cost and 
high-volume analytical output are 
important, the Coleman Univer- 
sal Spectrophotometer is still un- 
equalled. 
The instrument draws its speed from 
two design features: 
... straightforward circuitry pro- 
vides direct-deflection readings in 
terms of sample concentration. 
... a two-position sample carrier 
permits almost instantaneous com- 
parison of unknown samples with 
the reference standard. 
Added to its high-volume output are 
these features: 
VERSATILITY-from high-speed rou- 
tine spectrophotometry, the Uni- 
versal readily adapts to the most 
painstaking measurements of fluo- 
rescence and light scattering ... 
from macro to micro volumes. A 
calibrated slidewire potentiometer 
permits ultra-precise null readings. 
EXTENDED RANGE-Universal uses a 
diffraction grating to produce a 
straight and linear spectrum from 
325 to 825 mu. Its constant band 
pass throughout the spectral range 
eliminates the need for mechani- 
cal slit adjustments. 
ACCURACY-results are reproduc- 
ible to ?0.2% full scale; scale is 
linear to 0.5 %. Wavelength calibra- 
tion easily kept within 0.5 %. 
In planning your laboratory instru- 
mentation, consider cost-per- 
analysis . .. ask your dealer to dem- 
onstrate the Coleman Universal. 
Bulletin SB-241A on request. 

COLEMAN INSTRUMENTS, INC. 
MAYWOOD, ILLINOIS 
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