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Images from Pioneer 10

Pioneer 10 is sending images of Jupiter to Earth, giving man his first close-up

look at the king of the solar system.

The pictures come from an imaging photopolarimeter (IPP), a versatile, multi-

purpose

tool that is taking 336 images of
moons during the 60-day encounter with Jupiter -

the planet and 10 of its four Galilean
November 4 through January 3.

Pioneer's electronic eyes scanned the planet from a distance of 81,000 miles at

its closest approach on Dec. 3

Although the resolution won’t come close to that in spacecraft pictures of the
Moon or Mars, the images should provide much more information than ground-based
telescopes, according to Dr. Tom Gehrels of the University of Arizona’s Lunar and
Pl

stary Laboratory, principal investigator for the IPP experiment.

The IPP, one of 11 instruments aboard the spacecraft, performs three experi-
F

ents: it studied zodiacal light
reflected by the upper atmosphere «

f Jupiter, and it

prior to Jupiter encounter; it studies how sunlight is

takes color images of the planet

100 percent success for Pioneer

Pioneer 10 successfully passed
81,000 miles of the giant
planet Jupiter Monday,

December 3

and conducted more experiments

with the planet and one of its moons

before continuing on its journey to-
ward the edge of our solar system,

The space probe,
only minor difficulties,

encountering
made its
closest approach to Jupiter at 6:25
p.m, through a steadily increasing
radiation count that began to slack-
en only 12 minutes before Pioneer
reached its goal.

Radiation levels whichthe space-
craft experienced were nearly 100
times those surrounding the earth.
Scientists expected this and were
pleased with the way the sensitive
electronic eircuitryaboard held up

As Jupiter’s motion and gra-
vity flung Pioneer away like a stone
out of a slingshot, the spacecraft
passed behind lo, one of Jupiter’s
12 moons, to determine if the sat-

ellite has an
Pioneer

atmosphere,
10 will continue travel-
ing, its speed reduced from a peak

of 80,000 miles an hour at closest

approach to 25,000 miles an hour
now, until it passes the orbit of
Pluto in 1986,

All Pioneer 10’s informationhas
been funneled to Ames,

Jupiter
to be 140 degrees
degrees Fahrenheit) on both the day
and night side, indicating its in-
ternal heat source is greater than
received from the sun,
500 million miles away.

‘s temperature was found

centigrade (284

the heat

There is some controversy over
the nature and shape of Jupiter’s

magnetic field, which is generally
agreed now to be nearly three times

as strong as the earth’s
ic field. Earth and Jupiter are the
only two planets to have that pro-
tective shield to ward off ultra-
violet radiation from the sun,

magnet-

\enus' acid clouds

The upper levels of the brill-
iant clouds of Venus, long a chall-
enging puzzle to astronomers, con-
sist of droplets of sulfuric acid
more concentrated than the acid
in an automobile battery.

This conclusion was reached by
@ team of space scientist headed
by Ames’ Dr. James B, Pollack
They arrived at the identification by
measuring the infrared
Venus from a Learjet aircraft and
Comparing the results with a com-
puter simulation of the color pro-
perties of a wide variety of sub-
stances,

‘“‘color'’ of

The possibility that the Venus
clouds are made of sulfuric acid
has been independently suggested by
Dr. Andrew T, Young of the Jet
Propulsion Laboratory and Father
Godfrey T. Sill of the Lunar and
Planetary Laboratory in Arizona.
These investigators pointed out that
concentrated sulfuric acid is a very
effective agent
account for the surprisingly low
amount of water vapor ]]I‘ESBHI near
the cloud tops.

While similar to its neighbor
planet Earth inmass and size, Venus
(Continued on Page 2)

drying and could

Ames Research Center,

VIEW OF
November 27th,

Jupiter's Grear Red Spot in the s

JUPITER

Wi thern

polar regions and darkening
Scientists had expected that Jup-
iter’s magnetic field would be di-
polar, thatis that the invisible lines
of magnetic forces emanating from
the north pole and linking with the

Jones, dusky

sourth pole would arc out into space
in a symmetrical
But John Simpson of

sity of

manner,

the Univer-
ying Monday

s uF the mag-

Chicago was sa
that at the outer edge
netic field the lines were distorted
and elongated,

Dr. Wolfe said after the flyby
Monday night that theory was basec
on distortions created by the high

Moftett Field.

4 3 million

Tuesday. Color pictures

‘/ 3

California

miles taken around 2.a.m.

(shown here in black and white) show

iremisphere as well as its prominent belts,
on the morning twilight side of the planer
amounts of solar gas within the
magnetic field as a result of a

recent solar flare, which increased
the strength of the solar gases

temporarily.

As Pioneer exits the magnet-
osphere at almost right angles to
its entry this controversy should
be cleared up since it could help
explain the forces that controlled
the formation of the solar system.

N -
Christmas Carolers
Interested carolers report to the
Auditorium at 12 noon, Dec. 10-13.

IMAGE OF JUPITER BECOMES LARGER AND CLEARER

November 29; even

nears the giant planet late
seen. The image was produced by

combining the

as Pioneer 10
the planet’s Great Red Spot can be

red and blue channels of the

spacecraft’s imaging photopolarimeter with an artificial green
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Round-the-¢

at Ames

A team of British scientists, using
NASA’s Copernicus satellite (Orbiting
Astronomical Observatory), say they
have established that the previously pre-
dicted black hole in space is no longer
theoretical. It's a fact.

The scientists at London’s Univer-
sity College, under the direction of Dr.
R.LF. Boyd with direct observations
and data reduction by Dr. Peter Sanford,
have tied the binary super giant star
system, HDE 226868, to the X-ray
source, Cygnus X-1, and have detected
evidence of the structure of the visible
star’s gas clouds swirling around and into
the X-ray source or black hole.

Cygnus X-1 emits intense X-rays,

NASA craft muy huve dete

representing a million times more energy
than the total energy output of our own
Sun. The X-ravs, coming from the
immense gravitational field on he edge of
the black hole, compress the visible star’s

atmosphere prior to its complete dis-
appearance into Cygnus X-1.

This black hole, located in our
Galaxy, is estimated.to be three times
the mass of our Sun, but less than
1/50th of its size.

A black hole is a dying star which
has collapsed on itself. Neither light nor
matier can escape because of its intense
gravitational field. The star’s material is
so densely packed that a spoonful of

¥

lock Pioneer operations

The Venus atmosphere contains a
hundred times more gas than Earth’s
atmosphere and almost all of the
Venus gas is carbon dioxide, only
a4 minor constituent in Earth’s at-
mosphere. Because of this massive
atmosphere, the surface temper-
ature of Venus is a very uncom-
fortable 750 degrees Kelvin (300
degrees Fahrenheit).

The new aircraft experiment
results provide another point of
comparison, The dense upper por-
tions of Venus clouds have the same
chemical composition as a similar
but more tenuous layer of sulfuric
acid particles in the Earth’s strat-

osphere.

material from the center would weigh
more than a billion tons. Although it is
invisible, the black hole'’s presence can
be detected by X-rays emitted from the
extremely hot gases falling into the black
hole after being pulled off the visible
super giant star. The visible star could

eventually disappear altogether down the
black hole leaving no trace of its former
existence.

By observing the way X-rays are
absorbed as they pass through the visible
star’s atmosphere, the scientists have
concluded that the X-ray object is very
small. The mass of the black hole, more
than three times that of our Sun, is

cted “Black

Hole”

known by the way the visible star moves
in its orbit. Such a great invisible star,
points to only one conclusion, says Dr.
Sanford: “It’s a black hole.”

The *“Black Hole™ theory of X-ray
stars is accepted by many astronomers,
although positive proof is difficult to put
forward. No satisfactory alternative
theory of X-ray stars exists, however.

The 2200-kilogram (4900-pound)
Copernicus was launched from Kennedy
Space Center August 21, 1972, carrying
an ultraviolet telescope designed by
Princeton University Observatory and
X-ray telescopes provided by University
College, London.

Aecid clouds cont rg1)

has a very different atmosphere,
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Apollo Soyuz plans

The United States’ flight crew for
the Apollo-Soyuz Test Project visited the
Soviet Union 18-
December 1, for familiarization
with Soyuz spacecraft systems.
flight

activities

November
initial
Discussions of the plan,

and
onboard documentation were planned.

including joint crew

Astronauts making the trip included
the prime crewmen, Brig. Gen. Thomas
P. Stafford, Vance D
Brand, command module pilot; and
Donald K. Slayton,
pilot: backup crewmen Capt. Alan L
Bean, Capt. Ronald F
Jack R. Lousma; support crewmen Lt
Col. Robert F. Overmyer and Lt. Col
Karol J. Bobko: and Capt. Eugene A.
Cernan, Special Assistant to the U. S
ASTP Technical Director.

Soviet cosmonauts will take
part in the July 1975 Earth-orbital mis-

commander;

docking module

Evans and Maj

who

underwent similar familianzation

s10n

with the Apallo spacecraft at JSC last

Money identifier

The cliche "money talks” will soon

acquire a new literal meaning for blind

business persons thanks to a simple
paper money identifier developed from
NASA T.t'i_h[‘.l.)]l_}}__"_\- .

The

person Lo

enable

money by its

device will biind
identify
sound “‘signature.” Until now no reliable

for the blind has

paper

paper money identifier
been available.
To determine

bill is passed under a light source on the

its denomination, a

small, inexpensive device. A phototran-
sistor measures changes in the bill’s ligh?
patterns, These changes are converted
imto sound signals by an oscillator

producing sounds much like the “beep-
ing”" tones one hears when making a
long-distance telephone call. Since the

THE FIRST RELIABLE PAPER MONEY IDENTIFIER . .

July. Crewmen from both countries will
exchange several visits next vear for
specific training on joint mission events.

The is designed to test
equipment and techniques for develop-
ing compatible rendezvous and docking

mission

systems.

Credit Union

Ihe Moffett Field Employees Credit
Union has launched a new savings pro-
gram, according to Eugene Long, Educa-
tional Chairman

“Three Ways To Save” — a flexible
plan that has something for all of our
members

1 A that

5.5% per annum for the

six months of 1973
2. A 6%
two-year term.

regular account paid

first

per annum Certificate

ad

A 7.2% per annum Certificate
three-year term
We have forms in the credit union
that
tunds from other fin
to the Moffett Field Credit Union.
This
an unprecedented
money

office so you can transfer your

ncial organizations

new program offers members

return on their

design of various denominations of paper
money differs, each bill gives off its own
easily identified sounds.

The *“talking money" concept was
developed by NASA's Biomedical Appli-
cations Team at the Southwest Research
Institute, San Antonio, Texas. It stems
from technology first reported in 1969
bv NASA for the semiautomatic inspec-
tion of microfilm records. (NASA Tech
Brief 69-10301.)

The paper money identifier is being
produced by the Marchak Engineering
and Manufacturing Co., Austin, Texas. It
is being marketed by Applied Rehabilita-
tion Systems, 3092 Idlewild, Austin. It is
available to training centers and schools
for the blind as well as individuals.

. to aid blind business

persons has been developed from NASA technology. The device identifies paper

money by its sound ‘signature.’

As a bill is passed under a light source, a

Photo-transistor measures changes in the bill’s light pattern. These changes are

converted into “beeping

" sounds by an oscillator. Since each denomination of paper

has a different pattern a different series of rones is given off
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Georgene Laub-Aerospace

by Denise Bernard

Georgene Laub is an Aerospace
Engineer for the Ames Directorate in the
USA Air Mobility R&D Lab.

Georgene became interested in air-
planes when in high school in North
Carolina when her father’s business was
| airport. She was
so enthused that she took flying lessons

located next to a sma

at age 15 and was one of the youngest

lady pilots at that time. She later became
a glider pilot.
After

majored

high school,
in Aerospace Engineering at

Purdue University and graduated in 1952

Georgene

with a B.S. degree and was employved
immediately after graduation at Langley
Field, Hampton, Virginia as an aerospace
engineer,

Georgene also worked
1963

for Flight
1966
when she became employed at Ames.
Since working here at Ames she attended
Stanford University and
April 1971,

As a woman, Georgene says she has

Research Center in until

graduated in

not felt discrimination here at Ames. She
states that, “Evervone (including the
male been extra
nice to me personally as well as profes-

personnel) has really

sionally.” Georgene also states that she
thinks more women should enter th

aerospace engineering field. It provides

challenging and rewarding work.

As for Georgene's leisure time. she

Engineer

also has a
latest

Georgene
Her
Auto Mechanics and Accounting

knack for
education. courses include
Georgene is an accomplished seam-
stress and sews most of her own clothes.
In fact, she just recently finished her
daughter's wedding gown. Her daughter
also is a graduate of Purdue University
and presently working in Chicago as a
Chemical Engineer
has a large organic garden in her back-
yard where she grows zucchini, crooked
neck sguash, tomatoes, lettuce, turnips,
green beans, okra, eggplant, corn, etc.
She loves such sports as bowling and
football. She is on a bowling team and is
an avid Raider fan.

Skylab Gypsy
o o o
One thousand gypsy moth eggs in
two special vials are aboard the third and
final Skylab
Agriculture scientists are

mission.

trying to
find out if the state of weightlessness
might be the key to altering the gvpsy
moth’'s life cycle, If weightlessness does
prove to be the factor, the key point
may be found in rearing insects by the
whole

millions and thus controlling a

class of insect pests with similar life
cycles.

The first moths in space are part of
a research project sponsored by the U. 8.
Department of Agriculture’s Agricultural
Research Service (ARS) and the Animal
and Plant Health Inspection Service
(APHIS) in cooperation with NASA,

USDA researchers have long known
that rearing millions of insects, sterilizing
and releasing them to mate native insect
populations could eventually eliminate
the pest.

Because of the nature of the insect,
the gypsy moth may be a possible can-
didate for this type of biological control
called *‘sterile male technique.” Whereas
millions of insects are necessary for the
technique to be effective, the gvpsy
moth has been difficult to mass rear in
laboratory. In addition, this insect repro-
duces only once a year

Although gypsy moths are active for
about four months, their spontaneous

moth project

hibernation
lasts 150-180 days — considerably drag-
ging out the period they must be held
laboratory. If

period or “diapause’ stage

and processed in the
weightlessness were found to be a key to
producing the diapause time, large num-
bers of insects could be reared at will

and be available for release of sterile
males in infested areas.

The gvpsy moth eggs aboard Skylab
are enclosed in a special container and
separated into two lots — part laboratory
reared and part wild insects collected in
naturally infested areas. A control group
for gypsy moth egges will be monitored
on the ground and should hatch norm-
ally next spring. For weightlessness to be
the sought-after answer, the eggs in space
would have to hatch appreciably earlier
than the control eggs on Earth.

he gypsy moth is a serious threat
to the nation’s forest resources. While
caterpillar stage
(May-June), it eats the leaves of trees,
sometimes Killing them.

The insect presently infests the
northeastern United States -
New Hampshire, Vermont,
Massachusetts, Rhode
Connecticut, New York, Pennsylvania.
New Jersey, Maryland and Delaware. In
1973, it defoliated approximately
1.75 million acres of trees.

the insect is in its

Maine.

Island,
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Speakers Bureau
by Barbara Busch

Dr. Morton Golub (Chemical Researth
Projects Office) presented a paper at the
9th Western Regional Meeting of the
American Chemical Society of San Diego
on November 2. His paper was entitled
“*Thermal Rearrangements in Poly-
pentenamer and Polyoctenamer”.

Ed Van Vleck (Space Applications
Branch) addressed the San Francisco
Chapter of the Armed Forces Commun-
ications and Electronics Association at
the November 27 meeting held in Palo
Alto. He discussed space communica-
tions and earth resources management.

Fred Witteborn (Chief, Astrophysics
Branch) will talk about Comet Kohoutek
at the December 13 meeting of the Los
Altos Sertoma. The presentation will be
entitled “Whatever Happened to Comet
Kohoutek?™

John Cowley (Systems Development
Branch) told the Student Engineering
Chapter of the University of the Pacific.
Stockton, about the Pioneer Project. at
the chapter's meeting on December 4.

Charles “*Chuck’™ Kubokawa (Man-
Machine Integration Branch) will
describe his underwater experiences on
Tektite I1 for the San Francisco Kiwanis
Club at their December 11 meeting.

ACE schedule

The following ACE television classes
begin the week of January 7. Day and
time of classes are shown in parentheses.

Accounting for Managers (Open to
students in the Management Develop-
ment Program) (Th, 5:30-7:05); Prin-
ciples of Marketing (T, 5:00-6:45);
Principles of Management/Organizational
Behavior (M, 5:00-6:45); Accounting for
Managers (Th, 5:30-7:05); Refinery Pro-
cesses (MW, 12:00-1:00); Evolution of
Sedimentary Basins (TTh, 12:00-1:00);
Practical Transistors®* (TTh, 7:15-8:00);
Digital Troubleshooting Techniques (W,
5:00-6:45); Introduction to Computer
Technology (M, 5:30-7:05); Intermedi-
ate Algebra (MW, 12:15-1:05); Technical
Report Writing (Th, 5:15-7:00); Self
Directed Career Development (T,
5:30-7:30); Basic Conversational
French 1 (MWEF, 12:10-1:05): Elements
of Supervision (TTh, 12:20-1:00); Man-
agement by Objectives* (M, 3:15-5:00);
Conducting Effective Interviews* (M,
3:15-5:00); Effective Reading* (TTh,
12:00-1:00)

*Video tape programs

For further information, contact
the training and special Programs
Branch.

Volunteers
wante

“What we need, money can’t buy!”
is the slogan of the National Center for
Voluntary Action, a clearing house for
information organizations thal
need people to give of themselves to help
others. One such organization is Record-
ings for the Blind, Inc., 488 West
Charleston Road, Palo Alto. It needs
volunteers to read books on to tapes for
free distribution to blind students as well
as blind business and professional people
who must rely on the eyes of their
minds. “Talking books™ assist the blind
in overcoming this grievous handicap and

about

living productive lives.

Readers are wanted for all educa-
tional areas and for many languages, but
help needed in fields
wherein Ames employees andgour con-
tractors have special knowledge.
For more information, call B. Hur-
ley at 948-1106 or R, Davidson at
493-3717.

Jetsetters notice

Last call for Jetsetters Club
members to sign up for Hawail
trip in April. Deadline date is Dec.
20th; after that date reservations
will be open to all other NASA
employees. We have 35 seats re-
maining. For more information,
contact Jeanne Clemson, 241-18.

is particularly

Xmas decoralions

A tree is probably one of the most
important decorations you'll purchase
for the holiday. Here are some sugges-
tions from the Food & Drug Adminis-
tration to help make your Christmas a
safer one.

Don’t depend on sprays to flame-
proof your tree . .. if vou use a natural
tree the best way to guard against fire is
to make sure that the tree vou buy is a
fresh one. How can you tell? To check
for freshness, remember:

e A fresh tree is green and its needles
are hard
They
between your fingers.

to pull from branches.
don't break when bent

e The bottom of the trunk of a fresh
tree is sticky.

e If you bounce a fresh tree on the
ground, there will be no shower of
falling needles
Once you determine the tree I8

fresh, make sure it stays that way:

e Keep it away from sources of heat

such as fireplaces or radiators.

e Cut about 2 inches off the trunk
and mount in a sturdy, water-hold
stand with wide spread legs. A big
tree? Support it with thin guy wires
attached to the walls or ceiling,
Treat your tree like you would fresh

flowers keep the base holder filled
with water.

Christmas Joy

It’'s Christmas. Time for everyone to pause, catch his breath, reflect upon the
good things that have occurred in the year just past—and look forward to the better
things all hope for in the months and years to come.

The tradition of giftgiving at this time of vear gives each individual an
apportunity to make someone else’s life just a little bit better and more secure in the

ear ahead. This can be done simply by making your gift one of U. 8. Savings Bonds.

Savings Bonds offer evervone a safe, secure means of storing extra money —at
5% percent interest, when held to maturity —until such time as it might be needed.
Bonds are easy to convert to cash at any time. They are “indestructible” —replaced

free if lost, stolen, mutilated, or destroyed.

A more perfect, personalized gift cannot be found anywhere. And everyone on
vour gift list will appreciate the receipt of Bonds.

So have a very merry Christmas, and help make it merry for all your friends as
well, Give them U.S. Savings Bonds—the Christmas gift that can make their lives

better throughout the years to come.

Wear gloves when decorating with
spun glass “angel hair” . . . it can irritate
the eves or skin. You can substitute
non-flammable cotton. When used alone,
either the angel hair or this kind of
cotton is flame-proof. However, if you
spray non-flammable artificial snow onto
them, the dried combination will burn

rapidly.

Remember, due to the Energy
Crisis, President Nixon has requested
that Christmas tree lights are not used
this vear for added decoration.

Want ads

Transportation

2 ‘Henga ‘©R 175
225-1530, after 5.
Housing

CONDO: 2 Br, 1 1/3 Ba. Assume 7 1/2%
FHA Loan. Blossom Valley, $22.750. Call
264-4627,

Very clean.

SKIING? S. TAHOE CABIN. 2 bath, cen-

tral heating, sleeps 8, 10 min. from
Heavenly Valley, §$50/Weekend,
$130/Week. Sinnott, 225-8043.

“Vacation Home,” South Lake Tahoe,
3 Bdrm, fireplace, w/w carpets, sundeck,
dbl. car port. year round road, completely
Sa, Su night
523-7653

furnished. $75 for a F,
weekend, $150 per week.
before 7:30 a.m.

Miscellaneous

FOR SALE:

SOLAR 120 Photo-enlarger for up to
2%4"X2%™ negatives, with sharp Tessar-
type lens and 2 negative carriers, $60 -
also 35 mm SLR Canon FT-QL. Dean
Dolkas 3274945

RECORDING TAPES Blank reel-to-
reel Memorex tapes, 1200 ft. Never used.
Sacrifice $1.50 each or $10 for case of
ten. Rich Lenhart x5560.

FOR SALE: H-P 35 Pocket Computer
complete, new condition, $210. Call
258-2831 after 5 p.m. or weekends.

HAM RADIO EQUIPMENT:

Drake R4 Receiver w/ matching MS-4
speaker, ex. cond. $225. Heath DX-20
$15, Knight TR106 and V106 6 meter
transceiver $40. Call 262-6567.

Twin bed set, Tiger stripe maple 3 and 5
drawer chests, mirror, $350. Bill Mehler,
322-3951.

SEWING MACHINE: Kenmore with
attachments, Good . condition with
cabinet $40. Call 264-4627.

LOST

Women’s White Schwinn Bicycle with
“FISCAL” sign. Contact Angela Salter,
Ext. 5304,

MISCELLANEOUS:
CAR POOL: Palo Alto, Menlo Park area.
Contact Bob Zander, Ext. 5370,
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