
HIGH VACUUM

HIGH CAPACITY

HIGH QUALITY

P A T . N O . 2 , 3 3 7 . 8 4 9 WELCH

DUO-SEAL

NO. 1402B

NO INSTALLATION

USE IT ANYWHERE

There is no need to bolt down the
base of the Welch "Duo-Seal"
No. 1402B. Like all Welch Vacuum
Pumps, just set it on a firm, flat
surface and plug it in. It is ex-
tremely quiet and so vibration-
free that it will "stay-put".

IMPORTANT FEATURES!
] Low ultimate pressure —

1 x 10~4 mm Hg (torr)

J High pumping speed —
140 liters/minute

Q Vented exhaust—eliminates
condensable vapors and need
for oil filters or separators

| | Quiet, vibration-free operation

Q Compact, rugged design —
19%" x 11V x 15S$" high

| | Air-cooled

Q Long life., .trouble-free operation
... low maintenance

| | Belt guard (optional)

The Welch line of vacuum pumps cover
a complete range of capacities from
21 to 8,400 liters per minute and ulti-
mates from 2 x 10~2 mm Hg (torr) down
to 1 x 10~9 mm Hg (torr) or better.

SEND FOR THE NEW,
CONDENSED"DUO-
SEAL" CATALOG
TODAY!
It contains photos,
descriptions, per-
formance curves
dimensions and
prices of all pumps.

THE WELCH SCIENTIFIC COMPANY
oremost manufacturers of scientific equipmcn

7346 N. Under Ave.. Skokie. I I I . 60076

yield clues to how to predict solar
flares and the outbursts of paniculate
radiation associated with them. If the
flares turn out to be predictable, moon
landings and oilier manned interplan-
etary flights can then be scheduled
lor flare-free periods. If not, flic pa-
trol system can still give warnings
when it notices Hares. Since the radia-
tion takes more than half an hour to
get to the earth-moon region, people
on the moon will have time to take
shelter and those who happen to be
caughl in flight can take evasive ac-
tion, such as turning heavily shielded
tails toward the sun.

Future of space research

A review of the United States space-
research program and recommenda-
tions for the future by the members
of the National Academy of Sciences
Space Science Board have been pub-
lished in three volumes entitled Space
Research: Directions for the Future.
The study began in the fall of 1964
when discussions between members of
the Board and members of the Na-
tional Aeronautics and Space admin-
istration suggested that the time was
appropriate for it. Plans were made
accordingly, and in the summer of
1965 panels of experts in various sub-
divisions of the topic met for two
months of intensive study at Woods
Hole. Mass. Their deliberations and
recommendations are divided among
the three volumes of the report ac-
cording to the following scheme: vol-
ume 1, planetary and lunar explora-
tion; volume 2, optical astronomy,
solar astronomy, radio and radar as-
tronomy, x-ray and gamma-ray astron-
omy, physics and geophysics; volume 3,
rocket-satellite research, space research
and the university, biology, medicine
and physiology, role of man in space
research.

With "a surprising degree of una-
nimity" the report recommends Mars
as the first-priority target in planetary
research. The planet rates so high be-
cause it is a field for the study of all
three of what the Board calls "central
problems" of planetary research: biol-
ogy, geophysics and meteorology, and
(Mars rates "mildly" on this one)

origin of the solar system. Remaining
members of the system are ranked as

follows: moon and Venus, two anc
three; major planets, four; comets and
asteroids, five; Mercury, six; Pluto,
seven; and dust, eight. The report
qualifies the priorities with a remark
that they are preliminary and subject
to modification by further debate
among scientists and the application
of new data as acquired. The Board
recommended that during the next
ten years a shift of emphasis toward
the planets and away from the moon
begin and progress toward a roughly
equal expenditure on lunar and on
planetary exploration in the period
1970-85.

In about ten years a large telescope
(about 300-cm diameter) should be
put in orbit around the earth. The
Board recommended that the instru-
ment be capable of detecting radiation
between 80 millimicrons and one mm.
Further recommendations for general
optical astronomy include two or more
orbiting telescopes of 100-cm or larger
diameter and the development of vari-
ous ancillary equipment for telescopes.
Specific proposals were also made re-
garding special equipment for solar
astronomy. .

If space astronomy is to fulfill its
potential, large and systematic support
should be given to ground-based as-
tronomy. Equipment should be ex-
tended to the limit of its observational
capabilities and provided in sufficient
amounts to attract enough people to
the science.

For long-wave radio astronomy the
report proposes a space radio tele-
scope with an aperture about 20 km.
Work should be started now, and such
an instrument (with a range from
10 MHz to a few hundred kHz)
should be in use in about ten years.
Continued use of satellites, rockets,
balloons, and ground-based equipment
was endorsed. Millimeter and far-
infrared telescopes with apertures of
about 30 m will be needed for future
studies; they should be put in space
where they are free of terrestrial
gravity. Radar studies from the
ground. Voyager space probes and
lunar orbiters should be continued
and extended.

In further recommendations the
Board supported continued engineer-
ing development of satellites and
rockets, endorsed medical and bio-
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logical investigation of space and
planetary environments and their ef-
fect on human physiology, and pro-
posed sending scientist-passengers into
space along with trained astronauts
on certain future missions.

Rf beam separator at Brookhaven

A new radio-frequency beam separator
at Brookhaven National Laboratory
has produced exposures of negative
and positive K mesons at a momentum
of 12.8 GeV/c, the largest momentum
obtained to date with separated kaon
beams. The separator, a joint project
of the Brookhaven Accelerator Depart-
ment and Yale University, was com-
pleted at the end of 1965. A similar
instrument is in operation at CERN,
producing kaon beams of 10 GeV/c.
Before completion of the rf separator,
Brookhaven used an electrostatic sepa-
rator that produced kaon beams up to
5.5 GeV/c. The new facility will make
possible studies of interactions of anti-
protons, kaons, and pions at selected
momenta between 7 and 18 GeV/r.

Both electrostatic and rf separators
depend on the mass-dependent velocity
differences among particles in a beam
of well defined momentum. In an elec-
trostatic separator, a static electric
field is applied transversely to the
flight of the beam. Particles of differ-
ent velocities traverse the field in dif-
ferent times, and, in consequence, are
deflected sideways by different
amounts. An rf separator uses two
short rf deflectors separated by a drift
space. Here transit time determines
the relative phase of the deflection,
and the system has the advantage that
the resultant deflection can be made
twice the individual deflection for one
type of particle at the same time as
it is made to cancel for another. Fur-
thermore, at high frequencies a small
transit-time difference can correspond
to a large phase difference.

In the Brookhaven separator, deflec-
tions are imparted to the particles by
wo iris-loaded waveguides, each 3
meters long, set 40 meters apart. The
waveguides resemble electron linacs in
their mechanical structure, but the
power propagates as a hybrid back-
ward wave. The travelling waves are
synchronous with the particle and
have a field configuration that pro-

Energy out of
DeMornay-Bonardi LENS CORRECTED HORNS can be tailor-made

to focus microwave energy as needed for combustion diagnos-

tics, doppler velocity measurements, measurement of shock

phenomena, chemical reactions, and many other plasma

research applications.

DEMORNA Y- BONARDI

LENSCORRECTEDHORNS

Designed for use with DeMornay-Bonardi interferometer
systems, the LENS CORRECTED HORN can be a critically important
component to any interferometer. Frequency coverage is
complete. Bloomed dielectric lens minimizes reflection.
Standardized design procedures assure quality and performance
and permit low-cost, rapid fabrication.

We are specialists in the design of complete interferometer

systems. Write for literature describing lens corrected horn

systems for plasma diagnostics, free flame spectroscopy, and

other applications. Contact us or our representative in your

area for immediate assistance.

the Ultimate in Microwave Systems and Components

DE MORN AY- BONARDI
a Division of Datapulse Incorporated
780 S. Arroyo Parkway, Pasadena, California, 91105
681-7416, 792-4142 / TWX: 910-588-3282
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