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What's new about five samples in the Analytical Ultracentrifuge? 
What's new is direct scanning of those five samples- 
with ready-to-use traces coming in sequence from the 
Model E Analytical Ultracentrifuge. No photographic 
plates, no darkroom work, no densitometer. Fortunately 
for today's biochemists, this is the era of direct scanning 
and multicell runs, a combination that provides data for 
molecular measurements on more samples with less.time 
than ever before. 
The Scanner and Multiplexer. The Photoelectric Scan- 
ner was introduced just last year. It scans the cell directly 
through the Model E's absorption optical system, lets 
you work in the 440 to 236 myt range and change wave- 
lengths during the run. What the Scanner sees is recorded 
virtually as it happens. 
Now the new Multiplexer Accessory for 
the Scanner lets you use as many as five 
cells at once. They are scanned automatic- 
ally and in sequence. If the traces suggest 
that one cell is of special interest, the Mul- 
tiplexer can also direct the Scanner's atten- 
tion to that particular cell. Whether you 
are running aliquots of a sample, different 
concentrations, or different samples, you 
will get data obtained under virtually 

identical experimental conditions for all the cells. 
Also new-stronger forces. Two new titanium rotors 
have been built for these multicell runs. For five-cell 
runs, there is the new six-hole An-G Ti Rotor. Since it is 
titanium, it can be operated at higher speeds than its 
aluminum counterpart, and can generate as much as 
170,000 g at the centers of the cells. 
The new four-place An-F Ti Rotor generates the same 
force as the two-hole An-D Rotor-261,000 g at cell 
centers. This high level of force makes it ideal for sedi- 
mentation velocity studies, and you can make them- 
four at a time-with the Multiplexer. 
Literature available. If you would like more information 
about today's Model E and accessories for it, we will 

be pleased to send you literature. Simply 
write, on your letterhead, to Spinco Divi- 
sion. You might also like to be on the 
mailing list to receive Fractions, a publica- 
tion sent to users of Beckman instruments 
for biochemical research. If so, mention 
Fractions in your letter, and we will 
add your name and send a recent issue 
which features an excellent review of 
sedimentation equilibrium. 
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Now - control 

nIt spill-over in 
Chart illustrates how the 
Beckman system auto- 
matically restores C14 and 
H3 spectra for heavily 
quenched samples., _ 
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Beckman introduces Automatic Quench Calibration (AQC)- 
an exclusive capability which permits each isotope to be 
counted in its optimum window regardless 
of quench level - automatically. 
With the problem of spill-over 
between channels brought under 
precise control, double-label experi- 
ments under varying quench con- 
ditions are practical for the first 
time. Available now on our LS-150 
and LS-250 Counters, AQC auto- 
matically compensates for varying 
quench between samples by adjust- 
ing system gain to the optimum set- - 
ting for each sample before it is 
counted. It eliminates the laborious 
task of maintaining a constant 
quench for all samples. You have 
no manual adjustments to make 
after initial calibration-the system 
is completely automatic. Just 
punch the START button and leave 
the instrument unattended. Your 
100 or 200 sample load will be 
fully analyzed in significantly faster 
time-with guaranteed higher accu- 
racy-than previously possible. For 
single isotope analysis with sam- 
ples of widely varying quench- 
again, nothing need be touched 

but the START button to receive 
optimum counting performance, 

automatically. 
No competing system even ap- 

proaches the LS-150 and LS-250 in 
solving the spill-over problem and 

simplifying other complexities of 
scintillation counting-for more de- 
tails and demonstration of their ex- 
clusive benefits, contact your Beck- 
man Sales Representative or write 
for Data File #400C. Automatic 
Quench Calibration is... 

another reason why Beckman leads 
the liquid scintillation field on every 
count. 
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Charge transfer between raindrops. LOGICA 
SCIE~ ~tThe light produced at the points of 

contact of the water drops is the in- 
MEDICAL SCIENCES (N) DENTISTRY (Nd~ tegrated effect of electrical discharges 

......I.E..i......d...resulting from the collision of about 
200,000 pairs of droplets (radius, 80 
microns) during an 11-second expo- erlun 

i~d~iiiQTi:~i%E~~~ BO:?:f~ sure. The highlight in the center of 
each droplet is an image of a single 
flash of the strobe light, which caught 
several pairs of the falling droplets. 
See page 1267. [J. D. Sartor and 

.r....d.an.entof.Sien fnded.... .. 4n ortd W. R. Atkinson, National Center for 
~further their ~~l ofilentists to fa iIiat~ ertio them tAtmospheric Research, Boulder, Col- ence in the pomio o 
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New'/ I 
opportunities 
in 
physical 
and 
occupalional 
therapywill star:: 

subsidy 
1. College program for occupational undergr 
therapy majors. If you want to present, 
become a professionally qualified one of th 
occupational therapist, the Army in Washi 
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t helping in your junior year. 
receive a monthly education 
while you complete your 
aduate studies at your 
school. Then you'll study at 
ie Army's modern hospitals 
ington, San Francisco or 

San Antonio. There you'll receive 
clinical training in occupational 
therapy to fully qualify you for 
military or civilian practice. 

2. Clinical affiliation for occupational 
therapists. Occupational Therapy 
Students may be selected for 
participation in the 36-week Army 
clinical affiliation. This unique 
program includes supervised 
training and experiences second to 
none. As a second lieutenant, you 
may accumulate creditable time 
towards pay and longevity while 
receiving your training. 
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3. Physical therapy program for 
college graduates. The Army offers 
college graduates one of the finest 
physical therapy programs in the 
Nation. As a commissioned officer 
you will attend the Medical Field 
Service School at Fort Sam Houston, 
Texas. After completing this 
curriculum you will be fully qualified 
for military or civilian practice. 

4. Today's challenge gives 
therapists valuable new clinical 
experience. The challenge to 
professional occupational and 
physical therapists comes from 
wounded American soldiers. While 
serving in the Army Medical 
Specialist Corps, you can gain 
valuable professional experience 
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on cases seldom seen in civilian 
practice. You will work on the finest 
professional staffs. You will have 
broad opportunities for continuing 
education, professional 
advancement and travel that are 
designed to meet your professional 
and personal interests. 

Learn about all the 
opportunities waiting for you 
in the Army Medical Specialist 
Corps. Mail this coupon today. 

A. 

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

myS-5-35 
Medical Specialist Corps 
Office of the Surgeon General 
Department of the Army 

? Washington, D.C. 20315 
MEDPT-MP 

Please send me full details on my opportuni- 
ties in the Army Medical Specialist Corps. 

( ) I am a college student in my year. 
My major is 
I expect to graduate in . 

( ) I am a college graduate. 
My major was 
I am interested in 

( ) occupational therapy. 
( ) physical therapy. 

( ) I am a qualified physical therapist. 
( ) I am a qualified occupational therapist. 

Name- 
Address 

City - State - 

? Age Zip Code-- 
??.................?... ......1..9.. 
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LET PERKIN-ELMER PUT THE CARBON 
BACK IN HYDROCARBON. 

New permanent-magnet NMR 
offers easy interchange for study 
of all pertinent nuclei. 

The Hitachi Perkin-Elmer Model 
R-20 is a versatile and stable 60 MHz 
high-resolution nuclear magnetic reso- 
nance spectrometer designed for sim- 
ple operation. The R-20 is the only NMR 
spectrometer using a field-locked per- 
manent magnet system for high repro- 
ducibility of spectral data recording. 
Both proton and '3carbon NMR spectra 
can be obtained readily to provide more 
complete structural data on organic 
chemicals. The R-20 provides simple 
and rapid interchange units for study 
of all nuclei, including "3carbon, fluo- 
rine, phosphorus and boron. 

The Model R-20's thermostatted per- 
manent magnet assures inherent field 
and resolution stability. It eliminates 
the need for a complex magnet power 
supply and heat-dissipation equipment, 
saving more than $1000 a year in op- 
erating costs and down time. 

The combination of unique RF fre- 
quency sweep and all-nucleus field 
locking permits wide, linear spectral 
scans, optimized for each nucleus-more 
than 650 ppm for '3carbon--without 
field distortion or loss of resolution. A 
built-in oscilloscope, designed for use 
in preliminary adjustment and initial 
viewing of the spectrum, adds capabil- 
ity in terms of high-speed signal en- 
hancement, particularly desirable for 

13carbon studies. The signal enhance- 
ment accessory can be used directly 
with all nuclei, either in recorder- or 
oscilloscope-controlled rapid scan 
mode. 

Additional features include cali- 
brated charts for all nuclei, precise 
chemical shift determination, and fre- 
quency sweep homo- and hetero-nu- 
clear spin decoupling, which allows 
simplification of complex spectra. 

For more information, including a 
brochure with spectra, write Magnetic 
Resonance Department, Perkin-Elmer 
Corporation, 723 Main Avenue, Nor- 
walk, Connecticut 06852. 

PERKIN-ELMER 
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Now available commercially 

Sulfur 

Tetrafluoride 

SF, 
Available in commercial quantities, or 
from stock in 1, 5, 15 and 45 lb. 
cylinders as a liquefied gas under its own 
vapor pressure of about 140 p.s.i.g. at 
70?F. Purity is typically 97% and typically 
contains 1.5% sulfuryl fluoride, 0.65% 
carbon tetrachloride and 0.90% 
trichlorofl uoromethane. 
Write for fact sheet to Matheson, 
P.O. Box 85, East Rutherford, 
New Jersey, 07073. 

*9 MATHESON 
East Rutherford, N. J.; Joliet, Ill.; LaPorte, 
Texas; Morrow, Ga.; Cucamonga, Calif.; 
Newark, Calif. 
Matheson of Canada, Ltd., Whitby, Ont. 
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Physicians entering practice are denied 
privileges in some hospitals until they 
belong to the local county medical so- 
ciety. Furthermore, the Joint Commis- 
sion on Hospital Accreditation is con- 
trolled by the AMA, the American 
Hospital Assocation, and the American 
College of Surgeons. Without accred- 
itation, hospitals are not approved for 
certain types of health insurance care, 
for federal funds for building (Hill- 
Harris funds) and are otherwise ham- 
pered. In addition, AMA member- 
ship is required for certification by 
some (not all) specialty boards. Thus, 
for one reason or another, many physi- 
cians eventually are forced to pay dues 
to the AMA in order to fulfill their 
primary obligation-which is to their 
patients. (It is well known that the 
AMA has ample funds for lobbying 
and public relations and does indeed 
serve its members well in these and 
in many other respects, such as group 
insurance.) 

One admirable objective of all this 
is to maintain high standards of medi- 
cal practice, but it remains to be seen 
whether this could be better accom- 
plished by an agency other than the 
AMA. At present there is little or no 
control over the quality of medical prac- 
tice outside hospitals, and little enough 
inside. A more subtle, less known objec- 
tive of the AMA has been to protect 
the economic interests of its members, 
and in this it has been singularly suc- 
cessful. So, while there are many physi- 
cians who might wish to revolt against 
the AMA, when the chips are down, 
few will do so. 

HERBERT L. JOSEPH 
1516 Napa Street, Vallejo, California 

The Student American Medical As- 
sociation, although enjoying a close 
working relationship with the AMA as 
well as all other major medical organi- 
zations, is in no way financially or 
politically tied to it as Langer's descrip- 
tion "junior AMA" would imply .... 
Langer also implies that SAMA and 
the Student Health Organizations are 
in opposition and working at cross 
purpose. She neglects to mention that 
the initial national SHO meeting was 
sponsored by SAMA at the University 
of Chicago in 1966, that many of the 
SHO groups are SAMA chapters that 
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SAMA has indeed been "energized" 
with respect to community health pro- 
grams by the impressive efforts of SHO 
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Creating a 
'temperature plateau' 
to calibrate 
temperature 
transducers 

The L&N 8411 Fixed Temperature 
Standard consists of a vertical electric 
furnace and a cell containing a pure 
metal sample. It's virtually infallible 
in providing a known, fixed-reference 
temperature (such as the zinc-point) 
for calibrating resistance thermometers 
or thermocouples. Here's why. 

The sample-any of seven metals 
whose freezing points are used to 
define the International Practical Tem- 
perature Scale-surrounds a Pyrex 
thermometer well, within the cell. Fur- 
nace temperature is raised to a point 
above the melting point of the sample, 
then power is reduced. When sample 
temperature drops to the point of 
equilibrium between solid and liquid 
states (freezing point), the design of the 
8411 helps hold this temperature con- 
stant on a "plateau" for an extended 
period (up to six hours). 

Precise and uniform temperature is 
assured, since metal samples employed 
are better than 99.999% pure. Further- 
more, the cell is designed to permit the 
element under test to be immersed 
in the well to a depth of 18 inches, pro- 
viding maximum support for the glass 
tubes of platinum resistance thermom- 
eters and assuring adequate heat 
retention at the thermometer. Cells are 
interchangeable, so a single furnace can 
provide any or all of the seven freezing 
points. 

Interested? For further details, con- 
tact your nearby L&N Field Office, or 
write us at4926 Stenton Avenue, Phila- 
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in this area, and we have established 
an ad hoc committee on community 
health problems to establish similar 
projects in the areas outside of Cali- 
fornia, New York, and Chicago where 
SHO has little representation. In addi- 
tion, we will continue to represent 
responsibly our membership of 60,000 
medical students, interns, and residents 
in the areas of evaluation and financing 
of medical education, international 
health, house staff salaries, the doctors 
draft, medical legislation, and any 
other pertinent concerns. 

DAVID A. KINDIG 
1424 East 58 Street, 
Chicago, Illinois 60637 

World Weather Watch 

As a member of the U.S. delegation 
to the congress of the World Mete- 
orological Organization, I found Walsh's 
article ("World weather watch: mete- 
orologists of the world unite," 16 June, 
p. 1470) gave a good account of the 
actions taken to implement plans for 
the World Weather Watch. Unfortu- 

nately in his brief review of the de- 

velopment of the world weather pro- 
grams, he has used confusing expres- 
sions such as ". . . bringing meteorolo- 
gists and atmospheric scientists closer 
together .. ." and ". . . the meteorolo- 
gists need the scientists. .. ." Most 
of the scientists working on the world 
weather programs are meteorologists. 
The World Weather Watch, conceived 
by the WMO, is under the direction of 
meteorologists employed by the govern- 
mental agencies. The special commit- 
tee of the International Union of Geod- 
esy and Geophysics and the Interna- 
tional Council of Scientific Unions 
which has been working on the formu- 
lation of the Global Atmospheric Re- 
search Program also is made up largely 
of meteorologists. The major goals of 
GARP and WWW have a great deal 
in common. The former is chiefly con- 
cerned with developing a better under- 
standing of the entire atmosphere. The 
WWW shares this goal, but also is 
aimed at improving weather service, 
particularly weather forecasting. The 
meteorological scientists involved recog- 
nize that success can be achieved only 
if the available talent is unified in this 
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Diminishing the Role of Sulfur Oxides in Air Pollution 

Each year, in the United States, more than 20 million tons of sulfur 
are discharged into the atmosphere, most of it in the form of SO2. This 
gas is slowly converted into sulfuric acid, which is corrosive to many 
materials, including metals, building stones, and clothing. The toxicity 
of SO2 and H2SO4 to plants and animals is controversial, as is the effect 
of these compounds when they are inhaled along with other components 
of smog. Because of the complexities of long-term and synergistic effects, 
many years must elapse before precise conclusions can be reached con- 
cerning the role of the sulfur compounds. In the meantime, the public 
is becoming impatient with slow progress made in overcoming air pollu- 
tion. Already, in various cities restrictions are being placed on the amount 
of sulfur fuel may contain. 

Principal targets for such restrictions are electric power generating 
plants. These are a major source of air pollutants when they use coal 
or residual oil as fuel. Coal, the principal fuel, contains various quantities 
of sulfur; a typical amount is 3 percent. Concern about air pollution 
has been a factor in the sudden acceptance of nuclear energy. Unless 
the pollution problems attending use of coal are solved, the coal industry 
will face a gloomy future, caused in part by regulation, in part by com- 

petition from other energy sources. 
Five means of meeting the sulfur pollution problem seem feasible. 

One is to use fuel containing only small amounts of sulfur. A second is 
to discharge the fumes from tall smokestacks (more than 200 meters 

high). If stacks are tall enough to pierce the inversion layer, the pol- 
lutants are thoroughly diluted before reaching the ground. A third 
method is to add a material such as powdered limestone to the flue-gas 
stream, following combustion, to convert the gaseous sulfur oxides into 
a solid form. A fourth is to convert the coal to gas and to remove the 
sulfur from the gas prior to combustion. A fifth method, which seems 

very interesting, is to pass the flue gases through a chemical processing 
plant, the sulfur being recovered in elemental form or as H2SO4. A num- 
ber of variants of this method are under investigation. The U.S. Bureau 
of Mines has been conducting pilot-plant tests of an alkalized alumina 

process. Oxides of sulfur are removed from flue gas by absorption on 
a hot alkaline solid. The absorbent is regenerated with a reducing agent 
such as H2 + CO, yielding H2S as a product. The latter is readily con- 
verted to elementary sulfur. In a variant of this process, announced 

recently by Atomic International, a molten mixture of carbonates is 
used as the absorbent. Monsanto Chemical Company is active in the 

development of a catalytic oxidation process. Flue gas is freed from fly 
ash and passed over a catalyst bed containing V205, the SO2 being oxi- 
dized to SO3. This substance, on cooling, reacts wth water vapor to 
form H2S04. 

Both the sulfur and the H2SO4 are consumed on a large scale. The 

price of sulfur has advanced sharply during the last year and is currently 
quoted at close to $50 a ton. With present technology the value of the 
sulfur recovered from coal-fired power plants would about offset the 
cost of investment and operation of the processing plants. A combina- 
tion of better technology with a higher price for sulfur may eventually 
convert a nuisance into a valued asset.-PHILIP H. ABELSON 
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barriers to the transfer of molecules, 
but this mechanism has not been 
worked out satisfactorily. 

The function of the normal and the 
abnormal placenta needs a great deal 
more study. Virtually nothing is known 
of the correlation between abnormali- 
ties in the placenta and abnormalities 
in the fetus. The site of origin of 
plasma cells and the production of 
antibodies in the human placenta as 
determined by biopsy, examination of 
delivered placentas, or by extrapola- 
tion from animal models, have yet to 
be ascertained. 

One of the most promising animal 
models for human congenital malfor- 
mations is the baboon. The gross struc- 
ture of its placenta is comparable to 
the human. The production of phoco- 
melia with thalidomide in doses simi- 
lar to that recorded for human beings 
suggests that some functional aspects 
of embryogenesis may also be very 
comparable. The menstrual cycle has 
been well studied and precise dating 
of ovulation is relatively easy. Data are 
accumulating on normal embryogene- 
sis in the baboon with descriptions of 
all stages from the blastocyst on. Dur- 
ing the first 39 days of gestation the 
embryo appears identical to the hu- 
man. While a healthy pregnant cap- 
tive baboon is a relatively expensive, 
not to say large, experimental animal 
its disadvantages may well be offset 
by the possibility of extrapolating to 
man and by the confidence with which 
the pathology can be assessed. 

DNA viruses may cause congenital 
abnormality through chromosome 
damage, such as breakage, rearrange- 
ment, nondisjunction or polymeriza- 
tion, in the gamete, in the zygote, and 
in the fetal somatic cells. This damage 
appears to begin with loss of contact 
inhibition of division followed, in a 
week or two in tissue culture, by a 
tremendous variation of the genome. 
None of these alterations are specific 
to viruses. Furthermore, many chro- 
mosomal aberrations appear to be of 
little moment. A dead skin cell sloughs, 
most abnormal sperm fail to fertilize, 
and only the chromosomal abnormali- 
ties in the ovum, perhaps, give rise to 
abnormalities. 

Reproductive abnormalities are of- 
ten best recognized epidemiologically. 
Using retrospective analyses testing 

barriers to the transfer of molecules, 
but this mechanism has not been 
worked out satisfactorily. 

The function of the normal and the 
abnormal placenta needs a great deal 
more study. Virtually nothing is known 
of the correlation between abnormali- 
ties in the placenta and abnormalities 
in the fetus. The site of origin of 
plasma cells and the production of 
antibodies in the human placenta as 
determined by biopsy, examination of 
delivered placentas, or by extrapola- 
tion from animal models, have yet to 
be ascertained. 

One of the most promising animal 
models for human congenital malfor- 
mations is the baboon. The gross struc- 
ture of its placenta is comparable to 
the human. The production of phoco- 
melia with thalidomide in doses simi- 
lar to that recorded for human beings 
suggests that some functional aspects 
of embryogenesis may also be very 
comparable. The menstrual cycle has 
been well studied and precise dating 
of ovulation is relatively easy. Data are 
accumulating on normal embryogene- 
sis in the baboon with descriptions of 
all stages from the blastocyst on. Dur- 
ing the first 39 days of gestation the 
embryo appears identical to the hu- 
man. While a healthy pregnant cap- 
tive baboon is a relatively expensive, 
not to say large, experimental animal 
its disadvantages may well be offset 
by the possibility of extrapolating to 
man and by the confidence with which 
the pathology can be assessed. 
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leukemia. Sophisticated statistical tech- 
niques permit the evaluation of the 
significance of observed clusters of 
disease in time and in space. Simul- 
taneous occurrence of diseases can 
suggest common etiologies. It can also 
permit observation of the onset and 
development of a disease such as leu- 
kemia through the identification of 
high-risk groups. 

In considering any etiologic agent 
of congenital malformations one must 
look at the other manifestations of 
reproductive wastage, abortion, fetal 
death, and fetal infection. These may 
occur in the absence of direct fetal 
involvement, for instance, in response 
to change in placental function. 

In the face of the hundreds of pres- 
ently known viruses, potentially capa- 
ble of producing teratogenic effects, 
precise identification of the genetic, 
chemical or physical mode of action 
of known viral teratogens would great- 
ly assist in the identification of high- 
risk agents for epidemiologic and lab- 
oratory investigations. It is apparent 
that many different disciplines must 
contribute information and that new 
methods must be developed in seem- 
ingly unrelated fields before there will 
be any real breakthroughs in identi- 
fying and understanding viral etiolo- 
gies of congenital malformations. 

SHIELA C. MITCHELL 
National Heart Institute, 
Bethesda, Maryland 

GILBERT L. WOODSIDE 
National Institute of Child Health and 
Human Development, Bethesda 
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Space Institute, Tullahoma, Tenn. 37388) 

Applied Transducer Workshop. Hopat- 
cong, N.J., 30 Oct.-3 Nov. Instruction in 
instrumentation and process transducer 
performance, design, and application. 
Fee: $200. (Dr. S. D. Black, Center for 
Professional Advancement, P.O. Box 66, 
Hopatcong 07843) 
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