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Since our business might have bearing on 
yours, this is the first in a series of reports 
on work we're doing for a variety of clients, 
not only in the nuclear industry but in such 
diverse fields as chemicals, petroleum, phar- 
maceuticals, medicine, steel and coal. 
Nuclear reactor developers and operators 
call on us for such services as analysis of 
reactor fuels, decontamination studies, and 
the development of data relating to the pro- 
duction of atomic power. 
Research people and industrialists in all 
fields draw upon our specialized skills and 
equipment for applying the phenomena of 
radioactivity to improving processes and for 
highly complex studies which were not 
possible with "yesterday's" techniques. 
So many people these days are curious about 
the possibilities of applied radioactivity, we 
thought you might be interested in reading 
about some of our current projects. 

ENVIRONMENTAL RADIOACTIVITY 
SURVEYS 
Since we started in business, one of our 
important activities has been conducting 
site surveys for operators of nuclear reac- 
tors. These studies are undertaken prior to 
start-up to determine the level of "back- 
ground" radioactivity in the area surround- 
ing the reactor. 
This then provides a basis for measuring any 
increase in radioactivity after the reactor is 
in operation. Environmental radioactivity 
studies are required. Such studies should 
also be made on a continuing basis not only 
for safety's sake but to provide "third 
party" legal protection against lawsuits and 
insurance claims. 
In conducting a site survey, NSEC takes 
samples from the surrounding area. These 
may be soil, ground water, plants, animals, 
fish, rainwater, dust, sewage or other mate- 
rials. We consider carefully the nature of 
the facility, the terrain, direction of air 
movement, and surface and ground water 
flow. The samples are processed and an- 
alyzed in our labs. We are then able to 
establish the radioactivity level, the kinds 
of isotopes producing it, and the possible 
sources of these isotopes. 
NSEC has conducted more site surveys of 
nuclear facilities than any other company 
in the United States. For information on 
environmental radioactivity surveys of your 
nuclear site, phone us at HOmestead 2-4000 
in Pittsburgh. We can either conduct the 
survey for you, or train your personnel on 
proper procedures. 

PREVENTING BEACH POLLUTION 
Recently, in the largest radioactive tracer 
study ever conducted in the United States, 
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NSEC successfully traced the dispersion of 
sewage effluent flowing into ocean waters. 
Our study helped the City of Los Angeles 
in planning expansion of its sewage system. 
First we injected the isotope scandium-46 
into sewage about to be released into Santa 
Monica Bay. This enabled us to measure 
the pattern of sewage diffusion and its dilu- 
tion in sea water to one part in ten thousand. 
Write for a copy of "Radioactive Tracer 
Study of Sewage Field in Santa Monica 
Bay" by Dr. Ralph L. Ely, Jr. (He's our 
Vice President and Technical Director.) Or 
ask about our forthcoming study for the Re- 
public of Venezuela, in which we will investi- 
gate littoral drift, using radioactive sand, to 
determine the feasibility of a certain harbor 
location. 

RADIATION SICKNESS 
It's common knowledge that excessive radia- 
tion produces harmful effects in human 
beings, ranging from mild nausea or skin 
burns to cancer and death. Recent experi- 
ments under the direction of Dr. A. Edel- 
mann, Manager of our Department of 
Biology and Medicine, have indicated that 
radiation can also produce a toxic factor 
which appears in the blood. Analysis of the 
blood of rats subjected to X-rays under 
varying conditions not only indicates that a 
toxic element is produced but that it may 
be transferred by injection from one animal 
to another. 
When and if this toxic substance is identi- 
fied, it may be possible to devise an anti- 
toxin to alleviate some of the effects of 
atomic radiation. Medical and pharmaceuti- 
cal applications of controlled radioactivity 
open up entirely new means of studying ex- 
isting problems. Contact Dr. Edelmann about 
your problem. 

DETERMINATION OF BORON 
IN SILICON 
A major problem plaguing the electronics 
industry is achieving ultra-pure silicon for 
transistors. Current methods are slow and 
costly, but effective. Nevertheless, boron 
still remains as a damaging impurity even 
in minute quantities of only a few parts per 
billion. Ordinary chemical methods cannot 
detect the presence of boron in such small 
concentrations. 
However, NSEC scientists are now perfect- 
ing a process by which the boron is trans- 
muted into radioactive carbon-ll and sub- 
sequently measured by its radioactivity. 
This new method of analysis will be helpful 
in the quality control of silicon during pro- 
duction. Once a routine method is established 
it will be offered on a commercial basis. 
Interested? Drop us a letter. 
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We'll be glad to furnish detailed information on any of these studies. And if you'd 
like to keep abreast of new developments in the field, just ask us to put you on the 
mailing list for our monthly publication "Radioactivity at Work." 
Our expanding business requires additional qualified technical personnel. Interested? 
Submit resume to Personnel Manager. 
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Space Science 

Astronomers have for a long time 
known that interplanetary space is not 
completely empty and that the skies are 
not as still and serene as they seem to 
the poet. It comes as an exciting revela- 
tion of the first few satellites and rocket 
flights that space is filled with dynamic 
physical and chemical phenomena, some 
of which had not been accessible to 
direct observation. Physical phenomena 
found in space, the principles of rock- 
etry, space biology, and space medicine 
were discussed in detail at a sympo- 
sium held in San Antonio, Tex., on 
10-12 November 1958. The symposium, 
the 2nd International Symposium on 
the Physics and Medicine of the At- 
mosphere and Space, was sponsored 
by the School of Aviation Medicine of 
the U.S. Air Force University. The 
staff of the Southwest Research Insti- 
tute was responsible for the arrange- 
ments and will also edit the papers, 
which are to be published in book form. 
Over 600 scientists and many scientific 
leaders of government agencies attended 
the 42 invited presentations. 

Otis O. Benson, Jr., introduced the 
symposium, on the note that physical 
and biological sciences must work hand 
in hand in the conquest of space. The 
discussions may be divided into the fol- 
lowing categories: (i) interplanetary 
physics and chemistry: pressure, tem- 
perature, and chemistry of the inter- 
planetary space; electromagnetic and 
ionization properties of interstellar mat- 
ter; meteorites and cosmic rays; (ii) 
factors in space of importance to biol- 
ogy and medicine: gravitational environ- 
ment, acceleration and weightlessness; 
biological effects of primary and secon- 
dary cosmic rays; time and the relativity 
theory; (iii) satellite physics and engi- 
neering: methods and limitations of 
chemical and nuclear rocket propulsion; 
problems in launching, tracking and re- 
entry; manned orbital and lunar vehicles 
and the "rocket booster glider"; (iv) hu- 
man factors: the ecology and physiology 
of sealed cabins; gas exchange, photo- 
synthesis, metabolism, limits of percep- 
tion, stress and adaptation, psychological 
problems; human tolerance to accelera- 
tion, weightlessness, vibration, tempera- 
ture, and radiation; (v) problems of 
escape and rescue in space operations; 
(vi) solar and planetary environments: 
physics of the solar, lunar, and planetary 
surfaces; the possibility of life on planets 
and survival of living cells under simu- 
lated Martian conditions. 

An intense new component of cosmic 
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vided by Explorer I by James Van Allen 
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of Iowa. This radiation is most intense 
above the magnetic equator and is much 
less intense near the poles. The radiation 
appears to consist of two belts of charged 
particles, trapped by the magnetic field 
of the earth, which form a giant magnetic 
bottle akin to those which are being 
studied in the laboratory for hydrogen 
fusion. The charged particles, electrons 
or protons or both, spiral around the 
magnetic lines of force and seem to be 
accelerated to considerable energies. The 
new component is first found at an alti- 
tude of about 600 kilometers, where the 
particle flux starts to increase by a fac- 
tor of about two for each 100 kilometers 
of altitude. Its maximum intensity is 
reached at about two and one-half earth 
radii (about 16,000 kilometers), where 
the dose is as much as 3 to 5 roentgens 
per hour. At ten earth radii the dose 
rate drops to 0.2 roentgen per hour. 

Several physicists have given theoreti- 
cal explanations for the radiation belt. 
According to the model of S. Fred Singer 
of the University of Maryland, the pri- 
mary cosmic-ray particles, high-energy 
protons, helium ions, and light nuclei are 
responsible for maintaining the radiation 
level. Near the top of the atmosphere the 
primaries undergo inelastic collisions. 
Some of the neutrons are thermalized 
and escape. Eventually these decay into 
protons, electrons, and neutrinos. It is as- 
sumed that the charged products of neu- 
tron decay make up at least part of the 
radiation belt. 

Another explanation is that the par- 
ticles possibly originate in the sun and 
travel in ionized magnetic clouds. When 
these clouds collide with the magnetic 
field of the earth, exchange of the par- 
ticles can take place. Crucial to these 
theories are observations of energy, time, 
and spatial variation of the rays; addi- 
tional data are being obtained. 

The heavy-ion primaries, which we 
have known since their discovery by the 
Minnesota cosmic ray group about 10 
years ago, were discussed by Herman J. 
Schaefer of Pensacola, Fla. The inten- 
sity of these particles is low, but they 
produce very heavy ionization tracks un- 
like those known to radiobiologists. The 
heavy-ion primaries are associated with 
solar events, and it is anticipated that 
during large solar flares there may be as 
much as a 1000-fold increase in the low- 
energy end of the spectrum. 

It is fortunate that some knowledge 
already exists, from work at the 184-inch 
cyclotron of the Lawrence Radiation 
Laboratory, about the nature and sever- 
ity of biological effects of high-energy 
protons, deuterons, and alpha particles. 
In addition, there are new heavy-ion 
linear accelerators both at Berkeley and 

of Iowa. This radiation is most intense 
above the magnetic equator and is much 
less intense near the poles. The radiation 
appears to consist of two belts of charged 
particles, trapped by the magnetic field 
of the earth, which form a giant magnetic 
bottle akin to those which are being 
studied in the laboratory for hydrogen 
fusion. The charged particles, electrons 
or protons or both, spiral around the 
magnetic lines of force and seem to be 
accelerated to considerable energies. The 
new component is first found at an alti- 
tude of about 600 kilometers, where the 
particle flux starts to increase by a fac- 
tor of about two for each 100 kilometers 
of altitude. Its maximum intensity is 
reached at about two and one-half earth 
radii (about 16,000 kilometers), where 
the dose is as much as 3 to 5 roentgens 
per hour. At ten earth radii the dose 
rate drops to 0.2 roentgen per hour. 

Several physicists have given theoreti- 
cal explanations for the radiation belt. 
According to the model of S. Fred Singer 
of the University of Maryland, the pri- 
mary cosmic-ray particles, high-energy 
protons, helium ions, and light nuclei are 
responsible for maintaining the radiation 
level. Near the top of the atmosphere the 
primaries undergo inelastic collisions. 
Some of the neutrons are thermalized 
and escape. Eventually these decay into 
protons, electrons, and neutrinos. It is as- 
sumed that the charged products of neu- 
tron decay make up at least part of the 
radiation belt. 

Another explanation is that the par- 
ticles possibly originate in the sun and 
travel in ionized magnetic clouds. When 
these clouds collide with the magnetic 
field of the earth, exchange of the par- 
ticles can take place. Crucial to these 
theories are observations of energy, time, 
and spatial variation of the rays; addi- 
tional data are being obtained. 

The heavy-ion primaries, which we 
have known since their discovery by the 
Minnesota cosmic ray group about 10 
years ago, were discussed by Herman J. 
Schaefer of Pensacola, Fla. The inten- 
sity of these particles is low, but they 
produce very heavy ionization tracks un- 
like those known to radiobiologists. The 
heavy-ion primaries are associated with 
solar events, and it is anticipated that 
during large solar flares there may be as 
much as a 1000-fold increase in the low- 
energy end of the spectrum. 

It is fortunate that some knowledge 
already exists, from work at the 184-inch 
cyclotron of the Lawrence Radiation 
Laboratory, about the nature and sever- 
ity of biological effects of high-energy 
protons, deuterons, and alpha particles. 
In addition, there are new heavy-ion 
linear accelerators both at Berkeley and 
at Yale University that have accelerated 
beams of several heavier ions with about 
10-Mev energy per nucleon. Some bio- 
logical studies on unicellular organisms 

at Yale University that have accelerated 
beams of several heavier ions with about 
10-Mev energy per nucleon. Some bio- 
logical studies on unicellular organisms 
3 APRIL 1959 3 APRIL 1959 

~:~'~~II ~i iModel 3101 
{.~, ~;~I ..... -."::~i~ tiijl chopper-stabilized 
.:!i?. ...k dual amplifier 

'r:'f }"t~';' 

~:~'~~II ~i iModel 3101 
{.~, ~;~I ..... -."::~i~ tiijl chopper-stabilized 
.:!i?. ...k dual amplifier 

'r:'f }"t~';' 

New Donner computer and control elements 
are designed to simplify the job of the analog 
systems engineer. 
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make or size, constructing a special purpose 

computer, or erecting an analog control loop, Donner analog systems 
components will perform a precision job at an economical price. 
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Typically, key specifications for 
the chopper stabilized amplifier 
shown above are dc gain in ex- 
cess of 50 million; maximum off- 
set of a unity inverter, less than 
100 uv/day; drift of unity inte- 
grator, less than 100 uv/sec; phase 
shift of unity inverter, less than 
0.5 degrees at 1 kc. Price of this 
dual amplifier is only $230 or 
$115 per channel. Even lower 
prices on quantity sales. 
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Your nearby Donner engineering representa- D o n n SCIENTIFIC 

tive will be happy to supply you with complete || I COMPANY 
applications data or you may write us here 
in Concord if you choose. Please address C ONCOR D, C A L I F ORN I A 
Dept. 504 Electronic engineers, exciting opportunity exists at Donner. Write today for full details. 
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and animal skin have been in progress 
for a year. Further reports on cosmic ray 
effects were made by Jakob Eugster of 
Zurich, who made studies at sea level, 
high altitudes, and underground, and by 
J. E. Pickering of Randolph Field, who 
estimated some "permissible dose levels" 
for pioneer space fliers. Cosmic rays pre- 
sent definite hazards for the future space 
flier. However, the radiation belt can be 
avoided by selecting low or polar orbits, 
and it is conceivable that it will be pos- 
sible to shield against it, at the same 
time cutting out the low-energy heavy 
primaries. 
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Fred L. Whipple of Harvard Univer- 
sity described our knowledge of mete- 
oritic material in space. The larger frag- 
ments originate in meteoritic zones of 
the solar system and are quite rare; in- 
terplanetary dust contains tiny particles 
originating from comets and ending up 
on the sun or on the planets. Dust counts 
from Russian and American satellites in- 
dicate that perhaps 3000 tons of dust 
fall on the earth daily. Falling through 
the atmosphere, the tiny particles may 
then act as condensation centers for rain 
and are thus a factor in meteorology. 

John W. Townsend of the U.S. Naval 
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RSCo's completely self-operating centrifuge is an 
important advance in the automation of chemical 
analyses, since it picks up samples sequentially 
and, after spinning, presents them automatically in 
the same sequence to the next step in the analyti- 
cal system- such as the removal of aliquots, the 
addition of reagents, scanning or other monitoring 
procedures. . 
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Research Laboratory explained that at 
very high altitudes the air density is 
much higher than had been previously 
expected. A small portion of the solar 
corona appears to extend down to the 
earth. Hans Clamann of the School of 
Aviation Medicine and Marcel Nicolet 
of the Royal Meteorological Institute of 
Belgium discussed the chemistry of the 
upper atmosphere. Under the influence 
of sunlight the very noxious gas ozone 
forms. Ozone protects life at the surface 
of the earth from short-wave ultraviolet 
rays of the sun, which would otherwise 
be absorbed by nucleic acids and pro- 
teins and could be lethal. At altitudes 
above 100 kilometers, the air molecules 
ionize and dissociate. Free electrons and 
a variety of radical species appear- 
combinations of atoms N, 0, and H. 
Whether or not thermal equilibrium is 
established at very low pressures is being 
questioned. There is an interaction be- 
tween photochemical reactions and in- 
termolecular action involving diffusion 
and collisions. At an altitude of 1000 
kilometers, half of all molecular species 
are ions. 

Walter Dieminger of the Max Planck 
Institute of Aeronomy, Gottingen, Ger- 
many, discussed the propagation of elec- 
tromagnetic waves in the upper regions 
of the atmosphere. If the wavelength is 
below 5 meters, the atmosphere is quite 
transparent. Longer wavelengths are re- 
flected and bent by the electron layers. 
The Russian satellites obtained particu- 
larly useful data in this field: the bend- 
ing of the signals from the sputniks was 
correlated with electron density. 

Thorough and detailed exposition was 
given to various phases of rocket engi- 
neering aimed at putting man into space. 
There is no doubt that existing rocket- 
propulsion systems are capable of lifting 
man into orbit. These were discussed by 
B. A. Schriever, U.S. Air Force. L. R. 
Shepherd, chairman of the council of the 
British Interplanetary Society, claimed 
that atomic propulsion may extend 
rocket capability to any place in the solar 
system. The most promising nuclear sys- 
tems are reactor-heat exchanger, ion pro- 
pulsion, and nuclear fusion. Many in- 
teresting phases of launching, tracking, 
cabin design, and reentry were discussed, 
by Wernher von Braun, Ernst Stuhlinger, 
Dean Chapman, and Krafft Ehricke, re- 
spectively. R. Wellner of the Bell Aircraft 
Corporation discussed the space plane or 
"rocket booster glider." A whole morn- 
ing was devoted to the problem of emer- 
gency escape and rescue from a space 
vehicle, with discussions by P. A. Camp- 
bell, R. M. Stanley, Krafft Ehricke, N. V. 
Pedersen, and A. M. Mayo. Members of 
the staffs of the School of Aviation Med- 
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lace, II, and J. P. Stapp-reported on 
parameters of human adaptation and 
stress, including factors such as anoxia, 
acceleration, weightlessness, heat, diurnal 
variation, and psychological stress. These 
studies, as well as the statement of Scott 
Crossfield, famous test pilot and design 
specialist, make it appear that, when the 
time comes, people will be available who 
can cope with the stress of orbital flight. 

If man is to spend considerable time 
in interplanetary space or on a planet, 
he will have to take part of his environ- 
ment along. He will have to produce on 
a small scale an ecological cycle com- 
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parable to that which now exists between 
plants, animals, and man on earth. This 
intricate problem was discussed by Jack 
Myers of the University of Texas and 
H. G. Clamann of the School of Avia- 
tion Medicine. The final solution should 
bring much greater insight into the sci- 
ence of bioecology than we now have. 

A number of distinguished astrono- 
mers discussed the physics of the sun 
and the environment on the surface of 
the planets. Walter Orr Roberts of the 
University of Colorado discussed the role 
of sunspots and solar flares in terrestrial 
weather. G. P. Kuiper of the Yerkes and 
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McDonald observatories showed the best 
photographs of the lunar surface yet 
made. Gerard de Vaucouleurs of Har- 
vard University cited evidence for "life" 
on the planet Mars: infrared spectra ob- 
tained from scattered infrared rays from 
light and dark areas of the planet, which 
resemble spectra obtained from lichens. 
The problem of extraterrestrial life and 
of the origin of life is a very fascinating 
one which interests some of the most out- 
standing bioscientists. John D. Fulton of 
the School of Aviation Medicine simu- 
lated Martian atmosphere, soil, moisture, 
and temperature conditions in his labo- 
ratory and found three different micro- 
organisms which were still capable of 
multiplying. Further work, in the pres- 
ence of solar radiation, is needed. Hu- 
bertus Strughold, the first professor of 
space medicine and the originator of 
many basic concepts of space biology, 
discussed the interactions of the gravita- 
tional fields of the sun, earth, and moon. 

Many basic biological questions re- 
mained necessarily unanswered at the 
conference, among them that of the ex- 
act nature of life elsewhere in the solar 
system. When experiment can answer 
these questions, then the scope of our 
knowledge of life processes will be 
greatly widened. For nature is far more 
resourceful than we can imagine, and 
life may originate, exist, or adapt itself 
to environments in greater richness of 
forms than we know. 

CORNELIUS A. TOBIAS 
Donner Laboratory, 
University of California, Berkeley 

Differentiation 

The Roscoe B. Jackson Memorial 
Laboratory, in celebration of its 30th 
anniversary, will hold a symposium 15- 
17 June at Bar Harbor, Me., on "Some 
Problems of Normal and Abnormal Dif- 
ferentiation and Development." Attend- 
ance will be limited to 100. Application 
should be made not later than 15 April, 
to: Dr. Nathan Kaliss, Symposium 
Chairman, Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Me. 

Laurentian Hormone Conference 

The 1959 Laurentian Hormone Con- 
ference of the AAAS will be held at 
Mont Tremblant Lodge, Mont Trem- 
blant, Quebec, between 30 August and 
4 September. Investigators interested in 
attending this conference should make 
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event no later than 11 May. 

A conference rate of $13 per day per 
person is extended to all invited partici- 

application to the Committee on Ar- 
rangements of the Laurentian Hormone 
Conference, 222 Maple Ave., Shrews- 
bury, Mass., at an early date and in any 
event no later than 11 May. 

A conference rate of $13 per day per 
person is extended to all invited partici- 

SCIENCE, VOL. 129 SCIENCE, VOL. 129 910 910 

L 

~W.X 

L 

~W.X 



pants. Since the number of participants 
is necessarily limited by available accom- 
modations, all applications are screened 
and invitations to attend are issued by 
the Committee on Arrangements by 12 
June. 

Biophysics 

Yale University will sponsor a confer- 
ence on opportunities in biophysics re- 
search on 29 June-3 July at the J. W. 
Gibbs Laboratory under a grant from 
the National Science Foundation. The 
conference will be directed by E. C. 
Pollard, chairman of the biophysics de- 
partment, with the assistance of Harold 
J. Morowitz. 

During the last 18 months, visiting 
physicists have repeatedly pointed to the 
importance of providing research oppor- 
tunities in physics in the smaller colleges. 
Physicists situated in these institutions 
need encouragement and assistance in 
carrying on small-scale, but significant re- 
search. Opportunities for research are 
often as important as the salaries offered 
in attracting competent young physicists 
to the staffs of colleges. 

The Yale conference will review op- 
portunities for college physicists in bio- 
physics research. Other universities are 
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considering similar conferences in other 
areas of physics. 

Participants in the conference will re- 
ceive stipends at the rate of $15 per day 
and travel allowances at the rate of 
about 4 cents per mile. Approximately 
30 participants can be accommodated. 
The major criteria for their selection 
will be interest in conducting some form 
of research in biophysics, tenure of a 
teaching position in a small institution 
where expensive research equipment in 
physics would be hard to come by, and 
an advanced degree in physics. Inquiries 
about the conference should be directed 
to Professor E. C. Pollard, Department 
of Biophysics, Yale University, New 
Haven, Conn. 

Wistar Institute Symposium 

At the Symposium on the Structure of 
Science that will be held in Irvine Audi- 
torium at the University of Pennsyl- 
vania, 17-18 April, national and inter- 
national figures in science will suggest 
some possible directions for future scien- 
tific thought and activity. The sympo- 
sium accompanies the formal opening of 
new laboratories and a new museum at 
the Wistar Institute of Anatomy and 
Biology in Philadelphia. 
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Senator Lister Hill of Alabama and 
LeRoy Burney, surgeon general of the 
U.S. Public Health Service, will join 
with physicists, philosophers, mathema- 
ticians, chemists, biologists, and research 
institute officials from the United States, 
Canada, England, and Sweden as speak- 
ers at the symposium. 

Forthcoming Events 

May 
3. American Federation for Clinical Re- 

search, annual, Atlantic City, N.J. (G. 
E. Schreiner, Georgetown Univ. Medical 
Center, Washington 7.) 

3. Periapical Lesions-Pacific Coast Oral 
Pathology Workshop, 1st annual, Los An- 
geles, Calif. (W. Bullock, Dept. of Pathol- 
ogy, Univ. of Southern California School 
of Medicine, 1200 N. State St., Los An- 
geles.) 

3-7. American Assoc. of Cereal Chem- 
ists, 44th annual, Washington, D.C. (J. 
W. Pence, AACC, Western Utilization 
Research Laboratories, Albany, Calif.) 

3-7. Electrochemical Soc., Philadelphia, 
Pa. (Electrochemical Soc., Inc., 216 W. 
102 St., New York 25.) 

3-7. Electrode Processes, symp., Phila- 
delphia, Pa. (Headquarters, Air Force 
Office of Scientific Research, Washington 
25.) 

3-7. Mechanical Properties of Inter- 
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Anderson, New Mexico College of Agri- 
culture and Mining, State College.) 

5-12. Electronic Distance Measuring 
Equipment, Intern. Assoc. of Geodesy 
symp., Washington, D.C. (C. A. Whitten, 
Coast & Geodetic Survey, Washington 
25.) 

68. American Inst. of Chemists, At- 
lantic City, N.J. (L. Van Doren, Ameri- 
can Inst. of Chemists, Inc., 60 E. 42 St., 
New York 17.) 

6-8. American Pediatric Soc., Buck Hill 
Falls, Pa. (A. C. McGuinness, 2800 Que- 
bec St., Washington 8.) 

6-8. Metal-Binding in Medicine, symp., 
Philadelphia, Pa. (M. J. Seven, Hahne- 
mann Medical College and Hospital of 
Philadelphia, 230 N. Broad St., Philadel- 
phia 2.) 

6-9. National Science Fair, 10th, Hart- 
ford Conn. (Science Clubs of America, 
1719 N St., NW, Washington 6.) 

6-10. Infectious Pathology, intern. 
cong., Milan, Italy. (A. Janussi, Secretary 
General, via Boccaccio 25, Milan.) 

7-9. Midwestern Psychological Assoc., 
Chicago, Ill. (I. E. Farber, Dept. of Psy- 
chology, Univ. of Michigan, Ann Arbor.) 

7-9. World Cong. on Agricultural Re- 
search, International Confederation of 
Agricultural Engineers and Technicians, 
Rome, Italy. (CITA, Regional Secretariat, 
86, via Barberini, Rome.) 

8-10. Uranium, 4th annual symp., 
Moab, Utah. (AIME, 29 W. 39 St., New 
York 18.) 

9-11. International Soc. of Acupunc- 

metallic Compounds, Philadelphia, Pa. 
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The ability to record either mass 

spectra or mass ratios further widens 
the versatility of the Bendix Mass 

Spectrometer. The speed and ease of 

using this new Analog Output System 
are illustrated by the following example: 

During a recent routine analysis 
performed at our Research Labora- 
tories Division, one hundred mass 

spectra were recorded on a direct 

writing recorder in less than two 
hours. These were the mass spectra 
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* Chromatograph output identifica- 
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* Molecular beam analysis, includ- 
ing solids' analysis and high 
temperature research. 

* Fast reaction studies such as 
rocket exhaust analysis. 
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For complete details contact the 
Cincinnati Division, Dept. E2-6, 
3130 Wasson Road, Cincinnati 8, 
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FEATURES 

* RUGGED-The Dow Chemical 
Company experienced only V2 of 
one percent downtime for mainte- 
nance during the first six months 
of operation. 

* FAST-10,000 mass spectra per 
second. 

* HIGH RESOLUTION-Usable 
adjacent mass resolution beyond 
500 a.m.u. 

* VARIOUS OUTPUTS-Oscillo- 
scope used alone or in combina- 
tion with ion pulse counting or 
recording outputs. 
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Oscillogram of xenon spectrum. 

* WIDE MASS RANGE-Each 
spectrum covers 1 through 4000 
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* SIMPLE, OPEN CONSTRUCTION- 
Permits easy modification for 
special problems. 

* ALUMINUM GASKETS, HIGH 
TEMPERATURE FEEDTHROUGHS- 
Permit effective bakeout. 
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10-14. American Soc. of Maxillofacial 
Surgeons, Chicago, Ill. (O. H. Stuteville, 
700 N. Michigan, Chicago 11.) 

11-12. Practical Problems of Coordi- 
nating and Integrating All Services Re- 
lated to the Treatment, Training and 
Management of the Mentally Retarded, 
conf., Vineland, N.J. (J. D. Eadline, 
Training School, Vineland, N.J.) 

11-13. Instrumentation and Computa- 
tion in Process Development and Plant 
Design, symp., London, England. (Insti- 
tute of Chemical Engineers, 16, Belgrave 
Sq., London, S.W.1.) 

11-13. Microwave Theory and Tech- 
niques, natl. symp., Boston, Mass. (H. 
Pratt, Inst. of Radio Engineers, 1 E. 79 
St., New York 21.) 

11-13. Power Instrumentation, natl. 
symp., Kansas City, Mo. (H. H. Johnson, 
Consolidated Edison Co. of New York, 
Room 1515-S, 4 Irving PI., New York 3.) 

13-16. Human Biochemical Genetics, 
Ciba Foundation symp., London England. 
(G. E. W. Wolstenholme, Ciba Founda- 
tion, 41 Portland PI., London, W.1.) 

14-15. Operations Research Soc. of 
America, Washington, D.C. (H. J. Miser, 
Rt. 2, Box 211, Vienna, Va.) 

14-16. Acoustical Soc. of America, Ot- 
tawa, Canada. (W. Waterfall, 335 E. 45 
St., New York 17.) 

14-17. American Acad. of Dental Medi- 
cine, 13th annual, Atlantic City, N.J. (H. 
A. Lentz, 619 Main Ave., Passaic, N.J.) 

14-16. American Assoc. of Physical 
Anthropologists, Madison, Wis. (E. E. 
Hunt, Jr., Peabody Museum, Harvard 
Univ., Cambridge 38, Mass.) 

17-20. American Inst. of Chemical En- 
gineers, 40th natl., Kansas City, Mo. (F. 
J. Van Antwerpen, AICE, 25 W. 45 St., 
New York 36.) 

17-21. American Ceramic Soc., 61st 
annual, Chicago, Ill. (C. S. Pearce, ACS, 
4055 N. High St., Columbus 14, Ohio.) 

17-21. Institute of Food Technologists, 
19th annual, Philadelphia, Pa. (C. S. 
Lawrence, IFT, 176 W. Adams St., Chi- 
cago 3, Ill.) 

17-23. Antibiotics, intern. symp., 
Prague, Czechoslovakia. (M. Hermansky, 
Antibiotics Research Inst., Roztoky near 
Prague, Czechoslovakia. ) 

17-23. Mass Spectrometry, 7th, Los 
Angeles, Calif. (A. G. Sharkey, Jr., U.S. 
Bureau of Mines, 4800 Forbes Ave., Pitts- 
burgh 13, Pa.) 

18-20. Instrumental Methods of Analy- 
sis, 5th natl. symp., Houston, Tex. (H. 
S. Kindler, Director of Technical and 
Educational Services, ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa.) 

19-23. American Assoc. of Mental De- 
ficiency, Milwaukee, Wis. (N. A. Dayton, 
Mansfield State Training School & Hos- 
pital, Mansfield, Depot, Conn.) 

20-22. Education of the Scientist in a 
Free Society, conf., Milwaukee, Wis. (A. 
B. Drought, College of Engineering, Mar- 
quette Univ., 1515 W. Wisconsin Ave., 
Milwaukee 3.) 

21-23. American Assoc. for the History 
of Medicine, 32nd annual, Cleveland, 
Ohio. (Miss E. H. Thomson, Yale Univ. 
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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 appears 
on page 918. 

? TUNING-FORK OSCILLATOR provides any 
frequency from 400 to 10,000 cy/sec 
without dividers or multipliers. The 
transistorized device has a frequency 
tolerance + 0.005 percent over the range 
-55? to + 125?C. Output is 5 v r.m.s. 
across a 10,000-ohm load with essentially 
sinusoidal waveform. Supply power re- 
quirement is 6 or 30 v. Dimensions are 
I/2 by 1'/2 by 2X4 in. (Delta-f Inc., 
Dept. 652) 

INFRARED ANALYZER is designed to 
measure water content in liquid or gas 
process streams. The ratio of transmis- 
sion at two wavelengths is measured. In- 
terference filters are used to isolate the 
two wavelengths, and a photoconductor 
is used to detect infrared radiation. 
(Analytic Systems Co., Dept. 711) 

*RECORDER provides analog recording 
with frequency response 0 to 100 cy/sec 
and 10 channels of event recording. Eight 
chart speeds are remotely or locally se- 
lectable. Sequence response is up to 500 
signal changes per second. Operation is 
on 120-v, 60-cy/sec power. (Brush In- 
struments, Dept. 712) 

? VOLTAGE REFERENCE has a dual output 
of ?50 v in one model and ?36 v in a 
second. Total adjustment range is + 120 
mv around the nominal output voltage. 
Stability is + 20 parts per million for 8 
hr and +50 ppm long-term over the 
load range 0 to 100 ma and input volt- 
age range 105 to 125 v. Temperature re- 
sponse is less than 2 ppm/?C at 25?C. 
The reference element is a Zener diode. 
Diode and preamplifier are contained in 
an isothermal oven. Calibration against 
an internal reference cell is provided. 
(Julie Research Laboratories, Inc., Dept. 
713) 

*OSCILLOSCOPE with 17-in. screen fea- 
tures 1 percent linearity on both x- and 
y-axes. Amplifier sensitivity is 10 mv up 
to 500 kcy/sec. Magnetic deflection is 
used. (Eastern Precision Resistor Corp., 
Dept. 714) 

* VACUUM-TUBE VOLTMETER measures 
over the frequency range 10 cy to 4 
Mcy/sec. Voltages from 0.001 to 300 v 
are measured in 12 ranges. Accuracy is 
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over the frequency range 10 cy to 4 
Mcy/sec. Voltages from 0.001 to 300 v 
are measured in 12 ranges. Accuracy is 
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r.m.s. value of sine wave. (Republic 
Electronic Industries Corp., Dept. 716) 
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* THROMBELASTOGRAPH makes simultane- 
ous visual and photokymographic obser- 
vations of three different samples of 
blood or plasma, giving a permanent 
record of the coagulation process. The 
instrument automatically records changes 
in viscosity and elastic properties of the 
clot during all phases of the coagulation 
process. The tracings give a picture of 
the formation or reduction of fibrin as 
continuously obtained from a single 
blood sample. After specimens have 
been introduced, procedure is com- 
pletely automatic. (American Hospital 
Supply Corp., Dept. 721) 

*CURRENT INTEGRATOR is designed for 
use with high-voltage particle accelera- 
tors. Current ranges from 3 na to 1 ma 
are covered by 12 switch settings. A pre- 
setting feature permits the device to pro- 
vide a warning signal when a specific 
amount of charge has been collected. An 
internal current source provides calibra- 
tion. (Elcor, Inc., Dept. 715) 

* VACUUM SLIDE RULE provides scales for 
calculations relating pump speed, vol- 
ume of system, pressure achieved, con- 
ductance of tubing, and evacuation time. 
Tables of unit-conversion factors and 
barometric-pressure-versus-altitude data 
are also included. (Central Scientific 
Co., Dept. 730) 

* GAUSSMETER is a nuclear-magnetic- 
resonance instrument for measurement 
of strength and homogeneity of stable 
or slowly changing magnetic fields. The 
instrument consists of a probe, an oscil- 
lator, and an indicator. A standard probe 
covers the range 300 to 20,000 gauss. 
Probes for other ranges are available. 
The standard probe contains Li7 and H1 
nuclei in a volume of 0.14 cm3, so that 
two distinct frequencies in separate fre- 
quency ranges are available. (Harvey- 
Wells Electronics, Dept. 726) 

*X-Y RECORDER uses two orthogonal 
mirror galvanometers to attain writing 
speeds greater than 2500 m/sec and fre- 
quency response flat to 100 cy/sec. 
Traces are recorded on ultraviolet-sen- 
sitive charts with recording area 8 by 8 
in. The light source is a high-pressure 
mercury arc. The traces are visible al- 
most immediately; exposure in normal 
room light completes the developing 
process. Standard photographic fixing 
processes may be used to make the 
record permanent. Inputs for each axis 
are supplied by interchangeable pream- 
plifiers. Basic sensitivities are 0.625 v/in. 
and 31.25 mv/in. with d-c coupling pre- 
amplifiers. (Sanborn Company, Dept. 
719) 
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