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ASTRONOMY

Science News Letter, Morch 20, 1934

Tiny Earth Satellites

» THE CHANCES are “very good” that
there are one or more small satellites be-
tween the earth and the moon, but spotting
them will be difhcult, Dr. G. M. Clemence,
director of the Nautcal Almanac office of
the U. S. Naval Observatory has stated.

Such tiny objects, which could serve as
readv-made space platforms, might have
made earth-splashing meteorites if they had
not been captured by our planet's magnetic
field. A telescopic search for the circling
moonlets is being made for the armed
forces by Drs. Clyde Tombaugh and Lin-
coln La Paz, director of the Institute of
Meteoritics of the University of New Mex-
ico, Albuquerque, N. M.

Speed of the tiny moons would depend
upon their distance from the earth, Dr.
Clemence explained. A satellite 1,000 miles
away would whiz around the earth in
about two and a half hours, which 1s one
reason why such objects have not previously
been spotted—they would be moving too
fast to be caught on the usual photographic
plates.

Another reason tiny satellites have not

been seen is that “most of the ume they are
in the earth's shadow, and thus do not
shine,” Dr. Clemence continued. If, how-
ever, such an object were not too close to
the earth, it would come out of the shadow
just a little, and thus could be seen. Solu-
tion to the problem of such fast moton,
Dr. Clemence said, is to move the camera
at the same speed as the satellite being

hunted would flash through the sky.
Completion of the sky-sweeping search

is expected to take two to three years.
Science News Letter, March 20, 1954

TECHNOLOGY
Fluorescent Light Twice
As Bright at Intersection

» AN EXPERIMENTAL fluorescent light
unit at an intersecton of the Sacramento,
Calif., highway has been found to give
twice the light of the common mercury
vapor street light Furthermore, the light
1s “glareless.”

Highway engineers thought the cool Cali-
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(And Nouw, the Satellite

ADOUT TWO
now — provided 8 ;
curding o plan ;%h:"la,

cors (rom
| gocs Be-
aited
piates  hould (7
ja meh into
" space” the”
world's first

artificial earth
" satellite.

The aatellite
which Ix now
being planned o
twill be very W
different from
the elaborate §
(Space ships
“usually  envie

I 1" 1S FOR preeisely thie
reason that nn scrious effort
to get a satellite into space
has  heretofore been  made,
i| even though seven or eight
vears agn the techniciane of
the Air Force's Rand Project
ruled that a satellite was
technically  feasible, Oppo-
nente of the catellite project
have hitherta argued success
fully that first priority must
he given to weapons with real
militare value — above all tn
the decicive weapon, the inter

 «loned.

It ia continental  ballistic  missile,
likely 10 be hardly larger than | or T0M.
a softball, and it will prob-| Thers are t'wo main rrasons |
ahly weigh well under 100 - why it has now nevertheless
pounds, This small abjeet will | heen decided to make a seri-
be hurled inte space by mesns | nus effort to achieve a satel-
of a twn or three-staged rocket, ! lite. In the first place. as the
reaching an “cscape veloclty™ | missile art_has majured. il has
ol just under 8 miles a second . hecome clear that a sgtellite
in its Ninal stage. Lit a wagstation on (68 road
Thereafter. the tiny satel- | !0 the IBM. and can be
lite will circle the earth, at| ®rhicved withoul any great
an altitude of 230 miles or | diversion of funds or man-

(v

nrore, like a ball at the end
of a s«tring, completing each
circle in lees than two hours.
After «ome weeks, it will prob-
ablv drift earthward as a re-
cult of slight atmospheric
drag, and eventually it will
disintegrate when it hite the
i den<er atmosphere below.

i Telemntering and other de-
vices which can be bullt inte
such a tiny man.made moon
can tell technician: on the
carth below much shout the
great  unknowns  of  space.
v, Thue 1t will have very great
* - ccientific value, But, it should
= e undersiond, It WIIT hiadé nd
Y military  apphenation  at, all-.
s|it rould not he u<rd to kill
i anyhody, or een (o spy on
*| snyhody.

'
1.
b
L
i
13
1

power from the decisive weap-,
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| The to1al cort of getting such
- 8 amall object into space has
recently heen estimated ss low
as 20 million dollars—peanuta

"
previoue edlimates of ané RIS
lion dollars er more. And In*
telligence amalyses of Soviet
prozress in mireiles have made
a 20-milliondollar invesiment
in a »satellite project seem
urgenfly desirable.

in recent monthe the Soviet
prese ‘has been flled with.
boaste ahoutl fujure Roviet tri-
[ ]

Nesmeyinov, P

resident of Ind
august doviet Academy o(“sct-
ences, passed the word: Bel-
onee har seached » point where
it 1s reslistie for ue 1o spest of
creating an artificial satel-

lite of the earth.” Nesmeya-
nov's words have been echoed

Py, AUMerTEy cofiden™t prédace
tiona by sther Soviet scientiote.

THE INTELLIGENCE ex-
‘perts have lcarned from sad
| experience, notably with buth

on.

problem of creating a  3000.
mile-ranze -ballistic
would be far easier than the
problem of creating an artifi-
~clal heavenly body. Actually,
the «ateliite—or such a crude,
preliminary  aatellite ac that
| deseribed above—is much eas.
M (] O

|
'1

far the intercontinental mis.
(sile dresigner—how to  guide
{the missile accurately to ita
‘tarzet half a world away, and
. | ROV TPTETETITITS diRivteRTaT:
(ing like a comet when it re.
enter< the atmosphere—do not
cxist for the designer of a
aatellite. The problem of de.
sipn ie alto very much simplie
fird breauce a small satellite
like  that dercribed  ahove
‘weighs far less than the bulky
hydrogen. warhead of an_in
continental missile.

4

- One pright empose that the | very serlously Indeed.

missile !

'the atomic and Lhe hydrogen
| bombs, that this sort of Soviet
chest-phumping must be ta‘l;;n

e
| prospect of permitting - the

Boviets (o get the Arst artificial
satellite into space seemed
more intolersble the more the
problem was

‘The Russians would gain
enormous prestige in the sci-

. —-— entific world, as well as regis-
TIHE TWO worst headaches

tering a huge propaganda vic-
tory if they were the first to

break the bonds of gravity,
Butl that s by no means all,
Even assuming that the first
* Noviet «atellite missile lacked
8 practical military applica.
tion, It would represent a great

first step i1nto an unknowable
future. - : . I
(Copariabt, 'P“ Nee York Mennld

] cisune. lue )
|



ully: contrived structure of many ditfer-

ent kinds of crystals. has a tensile ;Frenglh
of less than soo.0co lbs. per sq. in. '

Besides being monstrously strong. sai
G.E.. the perfect iron crvstal does not
rust like ordinary iron. The same orderly
“tructure that makes it strong seems to
protect it from oxidation.

So far, the perfect crystals have no
sractical utlity, sad Dr. C G. Sulls
G.E_ director of research: “We certainly
cannot use them to support 1 suspension
bridge. But their discovery 1s very recent
In time. applied science and technology

will find a practical use for this form

of metal.”

Second Moon?

Astronomer Clyde who

Tombaugh

spotted the planet Pluto (19301. is look- |

ing for a nearer and even more elusive ob-
ject: a second satellite of the earth. Since
he refuses to give details and refers ques-
tioners to Army Ordnance in Washington.
it is fair to assume that the famous rocket-
men who work for Army Ordnance are in-
terested in the project. They may want
merely to know what opposition from
nature their rockets are apt to encounter
when they climb deep into space. Or they
may have a more ambitious interest: a
nearby. natural satellite might be a more
convenient base in space than the much-
discussed artificial satellite.

There is no evidence so far that the
earth has a second satellite. but Mars
has two satellites, Jupiter has
satellites. and Saturn probably has mil-
lions of them in its mings
may have picked up a few small ones. The

twelve |

The earth ‘

fact that they have not been discovered
vet does not prove that they do not exist.* |

A small satellite close to the earth
would be hard to spot. It might circle
near the equator. invisible to most of the
world's observatories. In any case. it
would spend nearly half its time in the
shadow of the earth, where it would be
invisible. Most of the rest of the time it

would be passing over the sunlit earth. |

and would look no brighter at best than a |
| saved me, while anether of my good

tiny fragment of the moon as seen by day.
Best time to look for a small satellite

would be at dawn or dusk. when it would |

be shining brightly above the dim-lit
earth,

A satellite near the earth would have to
move very fast to keep itself out of the
clutches of the earth’s gravitation, and
its speed would make it doubly hard to
spot. A miniature moon 1,000 miles above
the earth would whiz around the earth
in about two and a half hours, too fast
for its image to be caught by ordinary
photographic plates. Best way to catch
it would be with a swinging telescopic
camera turned to match its speed. Thou-
sands of small areas in the sky must be
examined and completion of such a search
could take years. Presumably, that is
what Dr. Tombaugh is doing.

# In Jules Verne's From the Earth to the Moon,
a small satellite of the earth disturbed the course
of the space ship and almost kept it from ever
returning to earth,

TIME, MARCH 15, 1954

A"Good Neighbor™

policy saved me

. . . a good Hartford Fire Insurance Company
policy saved us more than $8,000!

(Based on Company File #H-53-13426)

I had one good bresk that morning.
My neighbor Mr. Landis was late
starting for work.

I was home alone, my nose buried
in a book. First thing [ knew, he came
dashing in. My house was on fire!

With my bad leg, I'd never have
been able to get out. Mr. Landis

Wouldn't you like to be equally well protected if your house

were damaged by fire?

neighbors turned %n the alarm.

The fire department finally got the
blaze under control. But I could see
that repairs were going to cost a lot
of money.

I was right! But fortunately, there
was enough insurance. Our agent had
advised us well. The Hartford Fire
Insurance Company paid us $8,750,

Then make sure now that it is insured for its present value.
Seven out of ten homes, the records say, are substantially under-
insured. What may have been enough insurance for you five years ago,

may not be nearly enough today.

Your Hartford Fire Insurance Company Agent, or your insurance
broker, can help you determine whether or not your present

protection—ineluding insurance on household contents—
is adequate. Let him show you how easy it is to sidestep
severe financial loss if fire strikes your home. :

Year in and year out you’ll do well with the !

Hartford

Hartford Accident and Indemnity Company

Hartford Fire Insurance Company *
Hartford Live Stock lasurance Company

. Hartford 15, Connecticut
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AFTER 50 YEARS

The unexpected recovery of the lost
asteroid 515 Athalia, unobserved for half
3 century, has just heen announced by
Dr. Paul Herget, University of Cincin-
nati. Athalia was discovered photograph-
ically on September 20, 1903, by Max
Wolf at Heidelberg. The few observa-
tions extended only to October 19th, and
although its orbit was computed, this
faint minor planet was not picked up
again in later years.

Since 1949, Dr. Frank Edmondson at
the University of Indiana has been sys-
tematically searching for lost minor plan-
ets with a 10-inch Cooke camera (Sky
and Telescope, September, 1954, page
373). In recent months 14 “new” minor
planets were observed on at least three
occasions each—the minimum number of
observations for an orbit calculation. At
Cincinnati, using the giant electronic
computer at General Electric’s jet engine
plant, Dr. Herget computed the orbits
of the 14 asteroids in just 14 minutes—a
job that would have taken a week by
laborious hand-computing methods.

Comparison of the newly computed or-
bits with older lists of asteroids was made
by Dr. Peter Musen, who found that one
of the 14 was the long-lost Athalia. Few
other minor planets that have been lost
so long are still to be recovered.

NV L O

“SATELLITE SCARE” UNFOUNDED

On August 23rd, Aviation Week pub-
lished a brief note in which it stated that
two objects circling the earth had been
identified as natural, not artificial satel-
lites. They were supposed to have orbits
400 and 600 miles above the earth’s sur-
face. Dr. Lincoln LaPaz, of the University
of New Mexico, was stated to have
headed the identification project. This
story has proven unfounded, although it
has been widely quoted and amplified in
the press.

In a statement to the press, on August
2%rd, Dr. LaPaz said in part:

“As regards the Aviation Week story
on the satellite search, summarized in the
Associated Press release shown me, it is
false in every particular insofar as refer-
ence to me is concerned. I have not been
sent back and forth between White Sands
Proving Ground and the Mount Palomar
Observatory, as the story asserts. In fact,
my only communication with anyone at
Mount Palomar on the matter of nearby
satellites has related to a paper on such
satellites that I recently published in the
journal of the Astronomical Society of
the Pacific.”

The technical paper referred to was
published in February, 1954; Dr. LaPaz

Dy DUOKKIL L10FE Lot

SR g gt :‘:;""‘M L
discussed the possibility of testing a point
in relativity theory from observations of
the advance of perigee of a hypothetical
artificial or natural satellite. In a footnote
he calls attention to the search for possi-
ble natural satcllites being carried out for
a different purpose by Clyde Tombacgh
under U. S. Army sponsorship.

On August 25th, a press release by
Col. Walker W. Holler, the commanding
officer of the Office of Ordnance Research,
Durham, N. C., confirmed the army's
sponsorship of the basic research project
at White Sands Proving Ground with
which Mr. Tombaugh, the discoverer of
Pluto, is connected. Part of his activity is
in the satellite field. It was further stated
that Dr. LaPaz had no connection with
the Ordnance Research satellite project.
Col. Holler also said:

“As to the success of current efforts to
locate an earth satellite of the type de-
scribed, we are not aware of all the work
that may be going on outside of Ord-
nance auspices. The Ordnance-sponsored
work has not as yet located any earth
satellites.”

RADIO-STAR DISTANCES

A promising method for measuring the
distances of radio sources has been de-
veloped by D. R. W. Williams and R. D.
Davies, of the Jodrell Bank Experimental
Station in England. They have applied the
method to the strong radio stars known
as Cassiopeia A and Cygnus A. Both
sources lie in the Milky Way, and over
their continuous radio spectra is super-
imposed the 2l-cm. line of interstellar
hydrogen.

In each case, the 2l-cm. line has two
components representing two spiral arms
of the galaxy. Comparison of the 21-cm.
intensities and the adjacent continuous
spectrum of the radio star indicates how
much of the radiation of the radio star
is absorbed in traversing the spiral arms.
From these absorptions, the distance of
the radio source can be inferred with the
aid of Oort’s model of neutral hydrogen
distribution in the galaxy.

The Cygnus source is found to be far-
ther than 9,500 parsecs, the distance of
the remoter spiral arm in that direction.
From optical observations, this source
had already been placed by Minkowski
at 34 million parsecs, where it appears to
be caused by the collision of a pair of
galaxies. On the other hand, the Cassio-
peia source is either within or nearer than
a spiral arm at 500 parsecs; Minkowski
had placed it at 300 to 500 parsecs from
the sun. The other spiral arm in the di-
rection of Cassiopeia is 2500 parsees
away.

December, 1954, Sky AnDp TELEscorr

b

“THE SUN NAVIGATION OF ANI-

JIN THE CURRENT JOURNALS

MALS, by Hans Kalmus, Scientific
American, October, 1954. “This article
will describe certain remarkable ex-
periments of the past two years which
show that such diverse creatures as
birds, bees, ants ond crustaceans do
possess a direction-finding mechanism.
They can navigate by the sun and, in
some cases, even by the moon!”

RADIO ASTRONOMY, by A. C. B.
Lovell and others, Occasional Notes of
the Royal Astronomical Society, No.
16, April, 1954, “Many more of these
radio stars have since [1948] been dis-
covered; some have been related to
extra-galactic nebulae and one or two
to unusual objects in the Milky Way.
Even so, the paradox remains and the
general relationship between the radio
stars and the common stars and, in
fact, between the universe as revealed
by light waves and that revealed by
radio waves, remains to be elucidated.”

OBSERVING THE COMETS, by Eliza-
beth Roemer, Leaflet No. 305, Astro-
nomical Society of the Pacific, October,
1954. “Comets do not always behave
as they are expected to. Periodic
Comets Schwassmann-Wachmann [
and Pons-Brooks are known to have
had sudden outbursts of brightness
while Comet Pajdusakova faded out
unexpectedly in Dccember, 1953. In
order to get more information about
such events, it would be useful to have
more [requent observations than the
professional astronomers can make,
especially when the comets are bright.”

NEW SITES FOIR THARVARD
METEOR CAMERAS

— During the past summer, the observing
stations of the Harvard photographic
meteor program, under the direction of
Dr. Fred L. Whipple, were moved to
permanent sites with commercial power
facilities. They had operated for six years
as mobile field stations at Soledad and
Dona Ana, New Mexico, as described by
Dr. Whipple in Sky and Telescope for
February, 1949.

One station is now located at Sunspot,
N. M, at an altitude of 9,200 feet on the
grounds of the Sacramento Peak Observ-
atory of the Air Force Cumbridge Re-
search Center. The instruments are
mounted on the crest of the ridge not far
from the new 16-inch coronagraph build-
ings. The second station is located at
Mayhill, N. M., some 22 miles northcast
of Sunspot.

The cameras were scheduled to be back
in operation during October. Their new
locations, about 70 miles from their orig-
inal sites, are expected to provide ex-
cellent weather conditions for meteor ob-
serving with the extremely rapid Baker
super-Schmidt metcor cameras.

51
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AEROBEE PITC HES DOWN

AND THIRD STAGE FIRES
AT 300 MILES

AEROBEE BURNS ouTt
AND BEGINS COASTING
AT 410,000 FEET

AEROBEE FIRED
AT 110,000 FEET

Professor Tombaugh uses a blank 9'05' to locate, by triangul ation, hYD"‘C"O satellites of the eanh

rocket has been proposed

.
He Spies on Satell) —
n G e t Modified Aerobee

l ! e S as a satellite. Right, smoke from booster

/ hides launching tower as rocket zooms VP

, 90 minutes. The satellite,
the size of a basketball,
y to its diameter

the earth ever
] be about
fer onl

By Thomas E. Stimson, Jr. around
they report, wil
though this may r¢

l IEADQUAE}TERS. Outer Space Patrol.”
That's a fitting name for the odd metal
eral different sizes and shapes may be la

unched

shed from which a close watch will be kept

on the satellite that the United States plans y : “
wing the satellite program.

to launch in 1957-38
: z FLIGHT SEQUEN :
S"-_Uated on the grounds of Lowell Observa- Q CE One pmpu_sul made by Aerojet Corporation,
tory In Flagstaff. Ariz., the small building con- manufacturers of J ATO and other rocket units,
lﬂlméelesccijpe-cameras so powerful they can s to use a modified Aerobee sounding rocket as
record an object the size of a tennis ball at a the satellite. The Aerobee is 20 feet long and 15
distance of. 1000 miles. inches in diameter, pow cred with a llLl\llLl~f\l¢lcd
. Frqm t_hx.s shed the United States already motor and launched by means of a solid-fuel
IS_malnlalmng 2 surveillance of the space that booster unit. One 30-foot version, the Aerobee-
A;f:rl‘ounds the eaith, all the way out to the :i. has carried 100 pounds of instruments to an
moon. . titude of 123 miles.

] From her.e, presumably, regular observa- Aerojet’s idea the satellite is to use an exz
tions are bgmg made of the earth's first arti- tra large booster under the rocket. This would
ﬁcml satellite that is rumored to have been lift the Acrobee to about 20 miles, at which point

‘ ge ,,-.! flEll"Ched. into space a_year ago. its own motor would take over until it is parallel
- clusively reported in the May 1955 issue ;foléh the earth. At the peak of its climb, about
miles, a small solid-propellant motor in the

nose would fire, detaching the nose from th

s Qjﬁﬂqpﬁlar Mec})‘mnics. the existence of this
o nmade moon has not yet been officially con-
18;; ug;(:‘ic;l:y“j't is understood that BEG I R g;"" body‘bqf the rocket and accelerating the nose
t ar 1 satellite is still sweeping 'irli\ox ital \iglgcelly of aboll.;t 16,000 miles
ere wou room in the nose cor
measuring instruments plus telem

h. The latest inf matiﬁ;x is
that would radio informati




sescope is pointed away from sun after dark and before dawn, when satellite would be “full” like ¢ mbon
Tedesc ’

distences on earth accurately

fessor Tombaugh suggests the use of satellite and cameras to meosure greot
profes

SATELUTE

: CAMERAS TRIGGERED BY RADIO
[, FOR SIMULTANEOUS PHOTOS OF SATELLITE

Plain wooden X houses Schmidt tele cope so power- m from satellite search s ows
° box houses Sch d s e Typical fi f s i r h
ong sher

ful it could spot a tenn
is ball 1000 : y
miles away  trails, Satellite would appear as two brighy I satellites, their altitudes
the F o he seaitch for S i i
i “”!‘ the aid of the same instru nts Such bod v 5 lucted C
r 10\ - 1 Dodle f del 1N onduct L ror
Until now, the principal use of these . Thraids et { debris - ilgx e :
sti uments has been the seeking of any they could consist of a%e soon or . . R 1; = T
small natural satellites that the earth may fromy 5 s aterial uf;‘gu;:hd Ao i : Ll
UL dan aste ( hat had s t t} y the discovert ot A
possess pt throu the d
! Scientist ¢} ‘ carth's gravitati 1 as Pluto, the planet S
Sclentd \}‘H:],.v t that these objects Y A small 7 ; P ihe st Ha foasaen ~
) oug s has 3 s SOFLE $ HE mignt be leg the sun s an auth t
; e ”Ai‘ pacas been detected even than the I'an a ritmo J&f:: pothetic 1l objects in the sky. Yet
oy the world’s most powerful telescopes measu b it m : A - e eg 3
Until recently - g . g Tedadd miles a s. It could be 3 satellite search he had to inven and-ne vay, lite 1
1 ccently no one cared whethe; near- olid I iumbl methods \ tech- Continted b o 332
by space was tot lly embpty or » " Ply a loose jumble of method vical
J <s totally empty or contained a rocks t tr ] nique 1 L
satellite p Iofian= . 1 about natural satellites, Rique u L
atellite population, nor had anyone figured if they exist Could be st it luabl His dic Drive mechanism of the telescope is set ot speed at which o
out way of se ving f + g N v Yesualse Tl T e e : ve across the sky at cartain altitude
a way ot searching for them in mapping out the program fo) artibical about after ot} heoretical satellite would move across the sk rain v
Roof of an unimpre 1 cluded th
i o
Pressive metal shed is rolled back to expose telescope that now s searching for satellites was alle 1 1
: of the out planets. An undis-
covered planet was suspected. [ts
probable position was worked out
and many photographs were mads

of that part of the sky. But no new
object was found. “Planet X" re-
mained a mystery until Professor
Tombaugh took up the search. He
recalculated, much more precisely,
the position that the unknown

dy would have to occupy. Then
he pointed a telescope in that di-
rection. He was rewarded by pho-
tographs containing an image of

e object.

This method won't work for
small earth satellites. If they exist
they are too small to affect the
Motions of the earth and moon. so

ere is no theoretical way of pin-
Pointing their locations. Nor can
they be dctected by telescopes tha
Aare geared to turn at !

s

ar
A
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He Spies on Satellites

Continued from poage 109)

~—

st_lll and produce a heavy photo image, Q.
dinary stars would trail out into long thin
lines of light on the film. This explains the
odd streaks of starlight on the telescope
photo that accompanies this article.

A telescope with normal sidereal drive
turns.at a constant 15 degrees per hour, The
satellite-seeking instruments are geared tq
turn at rates that range as high as 1500
degrees per hour

But the problem isn’t quite that simple,
explains Professorr Tombaugh. “The speed
of a satellite depends on its distance {rom
earth.” he says. “The closer it is. the faster
it must move to maintain an orhit.”

To overcome this complication, the as-
tronomer divided the space around the
earth into numerous concentric i()}\l_‘](\g or
depth zones. He calculated the avernge or-
hital speed for each zone. then explored
each zone hy adjusting the variable-speed
drive of the telescope 1o suit

“What we seek.on the fiim are
of light. one above the other”
“The two dots would show
picked up an object muov
rate corresponding to that of the telescope
drive. Short streaks would indicate a sus-
pect that was moving at not auite the cal-
culatecd speed.

“The double imave (one dot above the
other) is created by making an offset in
telescope declination about halfway
through the five-minute exposure, This is
done on purpose to avoid spurious images
such ns might be created by a <peck of dust
on the film. Dust wouldn’t produce the off-
set image and so can easily be identified as
spurious.”’

Occasionally Professor Tombaugh finds
a hright diagonal line on a Hlm. running
at an angle to the long star trails. It has
been produced by a meteor. Another film
may show intermittent dashes of light. pos-
sibly with a bright white line alongside
them. These are made by an aircraft. the
short streaks being created by the winking
navigation light on the plane’s wing tip.

Just as the moon is visible because it re-
flects the light of the sun. small satellites
can be detected only by the sunlight that
they reflect toward the earth. This wouldn't
be much at best, and part of the time a sat-
ellite would be only partly “full” or would
be in the earth's shadow.

So in some procedures. the observing
staff deliberately searches in a dirvection
away from the sun. They point their instru-
ments east right after the sun sets in the
west. and west just before dawn. This gives

(Continued to page 334)

two dots
he explains.
that we had
at an angular

POPULAR MECHANICS

St . =

et

maximum vellection of sunmbivht from any
object that happers to he out in <pace
Why not use caaay imstead of rehtegmh.
ering instruments o1 the seanch " Because
explains Professor Tombauch, vadar s

much less effective than lieht in dete ting
It's true
that radar signals have bheen rellected back
fl‘r!in thl‘ moon l)lx[ ”l“ moon IS A l(\[ge
body. It bounced back a signal because of
its size

Professor Tombaugh's method '\l'svbf_’king
satellites is so sensitive that not only could
it detect a white ball 1000 miles
awav. it would reveal a white-painted
rocket the size of a V-2 at the distance of
the moon. It could record a dark meteorite
about one foot in diameter 1000 miles out
in space

Professor Tombaugh is closemouthed
about his results He won't sav whether or
not anv small natural satellites have been
discovered. He does sayv. however, that
newspaper reports of 18 months ago an-
nouncing the discovery of natural satellites
at 400 and 600 miles out not correct
He that theie is no connection be-
tween the search program and the reports
of so-called fyving saucers

Aside from secking satellites, the new
technique has several other usetul appli-
cations in astronomy It lends itself to sys-
tematic searching for small planetoids (as-
teroids) that occasionally cross the earth's
orbit. To date onlv a dnzen of them have
been discovered. cach time by accident, yet
it is thought that there mayv actually be
hundreds of these objects. Too. the rapid-
drift technigue mav reveal a areat number
of small comets that are not now known
to exist

Another field is the search for the new
class of variable stars known as “flare”
stars. These suddenly increase in bright-
ness by as much as two masznitudes, then
return to normal brilliance within five min-
utes. It has been suggested that these sud-
den outbursts of energy vepresent the det-
onation of natural equivalents of enormous
hyvdrogen bombs. The processes that cause
the outbursts are of very great astrophysi-
cal interest.

The best method of secking flare stars
in the past was slow and tedious. It con-
sisted of carefully comparing pairs of pho-
tographs of the same region of the sky
under a special microscope. The rapid-drift
technique gives the same information al-
most at a glance. A mere bright spot in the
long drawn-out trail of a star would indi-
cate that a flare star had been active.

_ One of Professor Tombaugh's proposals
is to use an artificial satellite in measuring
(Continued to page 334)

small objects at wieat distanees

tennis
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y within an ac-
never

groent (istances an oo uth b
The onceans

survevor's instru-

curacy of several feet
have been spannud by
ments. hence no one knows the exact dis-
tance and direction from. say, New York

City to Rome

By making simultaneous photographs of
an artiticial satellite trom several locations
on earth. accurate azimuth and elevation
angles wonld be obtiined 1o geodetic tri-
aneulation over great distances

“That's nne possibility.” says Professor
Tombaueh. “and there are others. A curi-
ous thing about astronomy is that we have
explored the universe to a distance of
2 00,000,000 light-years away and vet nev-
or before have we mare a thorough search
of our onwn immediate neighborhood. Now

we are rrving to n vhat is very close
to home for the s nme ™

And. now that we are launching a pro-
aram of artificial satellites. Professor Tom-
haugh's \!\‘_\'»\\\»'-‘p‘.::g telescopes will be
used to keep track of them * k%
Rapid-Reading Kit

You can teach vourself to read faster and

better with a complete home rapid-reading

kit. Included m the kit s a plastic card
holder desiened to piomote reading by
phrases instead ot by mdividual words.

The device has a spring-powered shutter
which is released to oxpose a phrase on the
card for = ' w0t fre of a second. A total
of 43 cards contaming over 900 phrases
and numbers are furnished with the de-

vice. The kit includes instructions and

DADITT A\D MECLIANICS
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Drawing shows a multiple-stage rocket with
first stage falling away os it 200ms toward
outer space. It may be that o rocket of
| this type has “escaped” to circle the earth

ol

!Have We Sentf a
~ Rocket Info Space ?

g hat have an
ave been faced for years
7 ¢ problem of how to prevent their
a hrst stupe I ©  conceptions from flving off into ce,
: Yard that ultimate aspiration of man, to pever to return. This may be one ylhe

vel in interstellar space. True or pre- reasons why most intercontinental rockets

g Mature, it s worthwhile now to review designed to date are intended to fly rela-
i What has been done and to speculate on tively low and slowlv through the atmos-
- ¢ Steps yet to be taken, phere. An intercontinental missile that
That the United States was making would be hoosted by huge rocket motors

sty les looking toward the creation of a up through the outer edge of the atmos-
;!;::llte rocket was first announced seven pﬂere mizght attain the velocity of escape

S ago

¢ achievem

* the late James Forvestal. then and get away entively.
MAY (.55

109



§C gytellis may enst
-} h&&”ﬂfgmf&r’)

o) EiHAde S

E

A

RTH'S SURFACE

" on antenna of radar apparatus used for tracking rockets..

Operator “rides along kels.
ombines the small WAC Corporal with @ giant V-2

Bght, two-stage Bumper rocket ¢

But, what if a missile like that is deliberately put on an orbit
around the earth? Suppose that it carries an atomic warhea and
bolds enough unexpended rocket fuel in reserve to be fired back
down through the atmosphere {0 pinpoint a particular target in
radio signal? The nation that has atomic bombs

response to a coded 1 i
“on ice” in the sky. under control, will have a fantastic military

advantage over any possible enemy on our planet.

Already we have a number of short and medium-range guided
missiles working for our med forces Ground-to-air NIKE mis-
sile emplecements guard y American cities against air attack.
The latest announcement in tais field told of an air-to-ait missile
which an interceptor plane could fire and steer agzinst an enemy
bomber. Still supersecret 1S Convair's Atlas project, which has
been reported in the nev \pers as a rocket-powered projectile

that would roar far out

While we are experin ward satellites, we are W atching
the skies for natural sate lites—and, no doubt, for evidence that
scientists of other couniri€ experimenting in space A year
ago, astronomer Clyde W Tombaugh was commissioned by the
A_ﬂhy's Office of Ordnance Research to hunt for any natural satel-
lites that may be orbiting around the earth. He devised a special
technique for seeking them. One reason for the search is that a
study of their tracks would tell a great deal about how artificial
satellites would behave, Another is that such an object might. In
the indefinite future, be put to use as a space platform for scientific
studies. Further, if all natural satellites could be mapped, any
new object that suddenly appeared 1n the sky might be suspected
as manmade. Naturally, this poses the problem of defense. Any
threatening satellite sent aloft by an enemy weuld have to be
sought out and destroyed by a guided missile.

What prevents a <atellite from plunging back into our atmos-
phere or from whirling indefinitely out nto space? Prof. Samuel
Herrick of the University -f California at Los Angeles explains
that a close-in satellite Wo 1d be governed by the same principles
of celestial mechanics that 1trol our I natural satellite,
moon. In each case the 2 ional pull of the arth is balanc
by the centrifugal force f the speeding object. AAc
is nothing to slow it. the <atellite maintains a pel etual orbit.

The closer a satellite is 1o ihe earth, the faster it must travel to
maintain an orbit. Thus the moon 238.000 miles away, has an or-
bital speed of 2700 miles an hour. A satellite only 1000 miles distant
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THE ORBIT LIFETIMES OF THE TwO NEW EaRTH SATELLITES
Part I (Analytical Considerations)
by
H.B. Ketchum

A recent article in this journal by Mr. Wayne Froell discussed the
two new terrestrial moons that have been reported as discovered and
the need for an American astronautical policy (1l). This article states
that these two natural bodies have orbits around the earth at altitud-
es of 840 and 960 kilometers above the equator, which information rep-
resents the sum total of that released., Since these bodies are natural
and also probably quite small by reason of their having escaped dis-
covery until now, the assumption that they are captured asteroids is
the best one possible under the circumstances of such meagre informa-
tion. Granting this assumption, the relatively low altitudes of these
bodies definitely places them in a region where atmospheric resistance
effects are possible, With no information available to the contrary,
the further assumption that these bodies are moving in essentially
circulsr orbits is justified by reason of the fact that a resisting
mediwa circularizes ellipticel orbits over a period of time - ellip-
ses being the usual closed form of orbit for astronomical bodies. The
circularization occurs through reduction of the eccentricity to a
greater extent in the part of the orbit near perigee, due to higher
resistance and faster motion at lower altitudes, than the increase in
eccentricity in the part of the orbit near apogee at the highest alt-
itude and slowest motion,

The problem of guesstimating the probable size of such objects in
general allows of a rather large range of diameters from which to
choose, since most asteroids have diameters from 50 km. down to per=-
haps 1 km, EHowever since these objects have missed discovery for so
long, they must certainly be very small. It will be assumed here that
their diameters are of the order of 1 km. Some justification for the
assumption of this small size may be had by consideration of the fol-
lowing line of reasoning based upon the author's rough calculations.,
First because of the relatively low altitudes of these bodies, they
would not be visible at night at all since they would be in tﬁe dark-
est part of the earth's shadow in space. slso the 640 km. satellite
would not rise above the horizon for inhabitants outside a belt 20°
to 25° either side of the equator, and the corresponding belt for the
960 Jm, satellite would be 25° to 30° either side of the eouator.
Becond, since they are not visible at night due to not being illumin-
ated, the ¥

ed, ¥y would only be visible on a clear sunny day and then only
providing their brightness were sufficient to be seen under these con-
ditions, which really includes the time from sunrise to sunset The
Planet 6enua at its brightest (~4.3 magnitude) can be seen ut éay
under the best conditions, if one stands in a shadow and knows pré-
; géeely where to look, The albedo of these satellites is probably very

wi{ﬁ @as is the case for most of the asteroids, and this in combination
brighzheir small reflecting arees indicates that their magnitudes of

ness are emall - in other words they are telescopic objects not
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The significant calculatcd results obtained by numerical intggration
arc given in Table IT. All units are in the c.g.s. system bcing cm.,
gme., and sccCs. .

In brief the results obtained showed that it would rcquire 5468
ycars for the 966 km, satecllite to drop to thc 646 km. level, oend an
additionel 53,3 years to drop to the 317 km. lcvel, Thus thc total tim-
cs requircd for the satcellites to reach the 317 km. levcl arc 5521,.,3
ycars ond 53,3 years for thc 966 kme. and 644 km. satellitcs rcespective-
ly. TablcHshows that the satellites will drop from 317 km. to 222 kme
in 26 x 100 scc or 297 days or 0,8 years, using the collision resist-
unce effect. An cstimation of Reynold's Number at 240 kme. gives

Re = szoou = (1 x 10% x 7.76 x 10° x 8.2 x 10~13)/517 x 1076 =123
The value of C in F = ef)(A/Zm)vz is about 1.1 for Re = 123, Thus
F =[Z1.1 x 8.2 x 10~13 x 1.5708 x 1010)/2,09 x 1015}(7.76 x 105)%
=406 x 10°8
The collision effect value of F at 240 km. is
F =-(7778)(l/0.81)[11.5708 x 1010 x 8,2 x 10713) /2,09 x 101Eﬂ
(8.7 x 104 x 7.76 x 109) = 20,2 x 108

The supersonic drag forcc is 20 times greater than the collision resis-
tance forcc so that thc 297 deys rcquired for a decrcasc in r of 95 km.,.
is on thc high side in this region of change of type of rcsistance. Pcr-
forming the cxact calculations to obtuain such comparatively short times
sccmed hardly worthwhile, which is thc reason that the differcntial
cquection of motion applying ®r this region and beclow was not derived.
The final values for thc times that arc required for thesc satellites
to comc in to collision may be taken as 5522 years for thc 966 km. ob-
jecct and 54 ycars for the 644 km. onc,

It was of intercst to cstimate the size of crater that might be
blasted out upon collision of onc of thesce satcllites with dry land. A
relation between log(kinctic cnergy) and log(diamcter of objcet) due
to Baldwin (3) Tor collision und blast cratcrs was uscd. Assuming a
loss in velocity from 7.76 km./scc. at 240 km. altitude to 6.21 km./sce
upon collision due to friction, thc result obtained was 24 miles, which
is a crater of considerable size. Should thc satellites land in water,
a large tidal wave would result. If all this is true, it certainly pro-
vides an incentive for a crash program on spacc operutions by the world
at large, since therc is no predicting where the actucl collision will
takc place, '

Rcfercnccs:=-

(1) The Orbit Lifetimoes Of The Two New Earth Satcllitcs, Journal Of
Spuce Flight, Vol. 7, No. 5, H.B. Kctchum (May 1955)
(2) Navigugignal galmllitigns In Spacc Flight (Part LV), H.B.
c¢tehum, Journal Of Space Flight, Vol. 6, No. 6 (Junc 19
(3) The Face Of’Thﬁ Moon, Bulgwin, Un%vofsity Of’Chicago(nggs% Al
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THE TWO NEW TERRESTRIAL MOONS AND
AMERICAN ASTRONAUTICAL POLICY
by
Wayne Proell

In August 1954, the United States govermment disclosed that two
very small new terrestrial satellites had been discovered (1). These
satellites are natural bodies, having orbits around earth at altitudes
of 640 and 960 kilometers. Apparently great concern was felt that these
were Russian space stations, because a secret project headed by Dr.
LeFaz of the University of New Mexico was immediately set up to exam-
ige the situation, and has just reported that the satellites are natur-
al,

The primary concern of American policy apparently has been to as-
certain whether or not a Russian policy (2) of setting up space stat-
ions had been carried out. Had these satellites proven to be artificial,
the American space flight policy would have been caught in a sadly em-
bryonic state. The relief shown by American planners was therefore
justified, even though previous policy declarations on the part of
nilitary men had flatly stated that a space station had little mili-
tary use,.and could be shot down easily. As a matter of fact, the
American space arm (coining a term for its embryo, the guided missile
section of Ordnance) today is incapable of shooting down any space
station.

More interesting than the immediate policy is the problems and in-
triguing possibilities raised by the existence of these new moons. It
is the purpose of this report to discuss the factors introduced in
American astronautical policy by their discovery. -

: First, practically no data has been released on the new satellites
other than their altitude. At the indicated altitudes, assuming a cir-
cular orbit, the respective satellite velocities are 7.53 km/sec and
© 7.%6 km/sec. From the fact that some fairly intensive searches have
been made for over 100 years for earth satellites other than Luna, we
deduce that the new satellites are very small and probably orbit over
the equatorial region of earth, so that they do not commonly traverse
areas of the sky studied by northern observatories, If they are very
small, they are probably captured asteroids. The very small asteroids
are about 10 miles (16 km) in diameter (3) and this seems to be the
way the LaPaz group distinguished them from artificial satellites. All
these cofijectures are subject to revision, as further data is released,
but seem an adequate basie for the immediate discussion. With a diig-
eter of 16 km., the mass of such an asteroid would be about 1 x 10
grams, assuming a density of about 5 (mifed iron-stone asteroid, rich
in iron)e The volume would be 2,15 x 104+ cubic meters and the area
2,5 x 10° square meters, A perplexing point is the released data on
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gltitude, These altitudes are well within the earth'g atmosphere, and
sccording to the Grimminger model would be l.1 x 10=° and 2.4 x 10-9

m. of pressure. At these pressures one would expect a definite retard-
stion of the satellite and they would hardly remain in a stable orbit
for more than & few hundred thousand years.

The obvious use for these satellites is as space stations. Unlike
the artificial satellite, they would require no imported steel for
structurel members. In fact, using cave techniques, they could provide
shelter and materials of construction for air locks, greatly reducing
the amount of material necessary to set up 8 statione Weighing some
1018 grams as compared to perhaps 108 or 107 grams for an aertificial
satellite, they would be vastly more stable ~ a man walking around the
station would not cause telescopes to tremble nor the station to ro=-
tate, and a landing rocket would not throw the station out of orbit by
a mischance.

The most significant advantage of the natural satellites as space
stations would be their mass in relation to shielding, First, the big-
gest argument against establishing a practically useful (military and
economic) base in space is that it can be readily destroyed by a light
guided missile, oarrging a proximity or shrapnel warhead. A semi-steel
asteroid of mass 101 grams will not be affected by any single missile.
Even carrying en atomic warhead as heavy as five tons geither hydrogen,
lithium, or uranium) a bomb would X%eld only about 1017 calories at
100% efficiency, or more likely 101° calories (4). The missile energy
night warm the asteroid up a few tenths of a degree, or volatilize a
few tenths of a percent of its mass, But unless the human installation
itself suffered a direct hit, the asteroid-satellite would shield the
bese adequately. By burrowing into the metal satellite, the basemen
could make their base almost impregnable even to missiles rained upon
the inhabited area itself. This shielding might also be useful to pro-
tect inhabitents ageinst cosmic rays. The natural satellite therefore
gvoids the salient disadvantage of the artificial satellite, It is
puch more useful than an artificial satellite.

Let us examine some reasonable possibilities for practical uses
for these satellite bases., First, the use as stepping stones to the
noon and plenets is of greut interest. For satellite a and b, the pot-
ential energies are as follows: (5)

satellite a) 640 km kinetic energy 2.84 x lOll ergs/gram
potential enmergy 0.57 x 1011 ergs/gram

total energy 3.41 x 1041 ergs/ grem

satellite b) 960 km kinetic energy 2.72 x 101l ergs/gram
potential energy 0.8l x 101l ergs/gram

total energy 3.53 x 1011 ergs/gram

Now the escape energy from earth is 6.25 x 101l ergs/grem, so that to
reach station saetellite a) would need 54.5% of the escape energy, and
to go from a) to b) would need an additional 2.4%. In actual practice,
some additional energy would be needed to reach a) 4n view of the grav-
itational effioiency faotor for subsatellite velocities (6) and of at-
mospheric resistence, the total probably being about 10 = 15% more
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energy. The availability of two satellites is a luxury, permitting
transshipping and further stackpiling of fuel from the first, or div-
ision of the boses into operations and research, The existence of a
natural sctellitcec would permit ¢ few "tanker™ ships to make repcated
return flights, unloading fuel into satellite tanks to any desired ex-
tent, without the need for leaving the tenks up at the station. The
station can also contain machine shops, and similar installations, to
scrvice, construct, and rcpair moon ships. The satellite base therefore
appears hignly practical both from theory end from the standpoint of
opercticnse.

From thc stendpoint of American astronautical policy, the immed-
late utility of the satellite stations is of less importunce then their
possible use for military operetions and their long range usc in com-
merce. The factors discussed under sheilding ebove stand out. If
America were to set up a basc as part of its space arm, that base
would have a large, nearly impregnable installation capable of storing
abundent satcllite-to-carth missiles , ond abundant fuel to power
them. These dangerous missiles would not be out in open space, vulner-
eble to countermeasures, Their fuel could be stored in profusion, safe
for years. For once, the early military thinking could bc realized: a
platform in thc sky, impregnable from below, dcedly dangerous to
those below.

In addition to being militerily potcnt, the space satellite base
88 & weapon is vital becausc it is cheap. It should permit the substi-
tution of & singlc expensive base at 640 kilometers altitude for a
multitudc of terrestrial bases, countries, scattered over the globe.
In the aggregote, the lesser maenpower and concentrated effectiveness
of this chould carry out a principle accepted as cardinal in our
Anmerican militery thinking: if we have to compete with mass armies,
we shall do it by potent weapons manned by small but trained and
effective crews.*We shall not meet mass armies with our own numeric-
glly inferior masses,

The second factor important in American planning is perhaps re-
dundent, in view of the life-und-death importance of thc military as-
pects in the 1950's, but should be discussed, These "islands in the
sky"™ are the 1950 anslog to the Panama Cunal, the Golden Horn, the
Suez Canal, the Straits of Magellan, and Gibraltar., The country that
possesses these islends is in complete control of all foreseeable
traffic between earth and space, by the brute force of the step-rocket
law, No one can bypass these stations without building his own, at
vast expense, he haeve, with the aid of thesc stetions, the mecans of
reaching into space at once, if we desire. The fact that we do not so
desire right now should not stop aAmerica from seizing possession of
the sutellites if it is sble. In ten or twenty or thirty years, we
will have the fusion energy of hydrogen under control. Energy will be
wvuilable for space flight., The keys to space are the two eurth sat-
ellites, and they will be usefml for commerce as well as war as time
068 Ol
5 The practicality of acquiring possession of the two earth sstel-
lites may seem opcen to question. First, as already stated, America
right now hus no missile able to reach a stetion at the 640 km level.
gecond, such analysts as Cuidin (7) have indiceted that using the more
peture proposals for establishing a space station leads to costs of
several billion dollers. Third, political considerations enter in the
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pleture when we consider that the ncw satellites probably orbit over
the couator, where we have little territory. None of these obstacles
seems ma jor. wWhile America has no space ships as yet, the investment
of Air Force money would from the technical vicwpoint, be certain to
give us something thet would reach to the 640 kilometer mark. The cost
estimates reach billions. Even granting that these costs are as great
for the sgtellite as for the Von Braun station (which they probably
arc not), what is 2 billion dollars - even per year - to establish a
satellitc? If we con creete and maintain a space arm for 2 billion per
yeur, wic cun save that much for the taxpuyers by cutting back the al-
rcudy procdizious guided missile program besed on terrestrial bases. A
reshufflce ruther than additional expenditure seems feasible., snd even
if wve hud to spend the cxtra money - it scems an objective worthy of it.
The political considerations seem small - the terrestrial lsunching
site for earth-to-satellite traffiec can well be a Pacific island in
our posscssion (8). The low altitude of tlm station also mekes commun-
ications by radio and direct traffic quick and certain.

/¢ huve perhaps anticipated our conclusions, in the above discus-
sions, sincc so much of the data point to an aAmericen space flight pol-
iey dircctcd &t acquiring and arming the satellites., The technical
facts ull proint to one conelusion: the two new satellitcs of eerth
render the militaery-trade spuce stetion practical and yield a militery
advantage to the possessor of the bhase,

#hut sort of Americon military poliey in astronautics should be
built on this? It seems to the writer that it will only be a short
time till knowledge of the orbital clements of the new satellites be=-
comcs gcnerul. appreciation of the importance of the satellites will
follow guickly. At this pocint, a space race for possession will follow,
The nations which have the ability and resources to reach thc satellit-
es are probably more numerous than might be guesscd, since establishe
ing posscession is not cxtroordinarily exponsive., The writer suggests
thc following: America, Russia, China, Germany, France, England,
Sweden, sargentina, Canada, Italy, Jopan, and India. Of these, the
most likelycontenders appear to bc Amcrica, Russia, India, Germany,
and Engl&nd>'When these are ready, some time will clapsc before the
initial exploratory visits decide which of the satellites is big enough
to be uscful (perhaps both), und which has the best structure geolog-
ically. Probebly political cluim will be made to any satellite that can
actuclly ve visited. american military policy therefore must be based
upon the prospect of quick and intense compctition for these bases,

Summarizing, american policy should comprise setting up the space
arm of its body, to reach the satellites. It should plan to do this
g8 fost as possible. It should intcgrate such plans into general def-
ense planning so that the overall cost could be reduced below present
military budgets..By moeans of the station, defense will cost lcss -
than now, It should build its thinking on American interests, and
gshould not submit American plens to review by international pseudo-
govermment s, Recont experionce has illustrated the futility of poly-
netion defense alliances, It should not bc deterred in its actions by
thc protests that are sure to follow from the most urgent competitors.

How can a space arm be set up? American literature is filled with
lens for spaco stations, Many of thesc are useful., A great dcal of
the thinking is too much along onc channcl; more cxtensive considera-
tion of such alternative proposals as the B36 spaceship are in order
now (9) as well as many others, More intcnsive consideration should be
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given to sclid propcllants as fuel, in addition to the conventional
liquid systems.

Asid¢ from technical planning, the pressing problem is organi-
zation. Few would quarrel with the need to have the space arm run by
end for the American militery, with perhaps qualification to permit
and encourcge research work and planetary flights via military bases,
The attainment of the bases is however, the immediate goal; other ob-
jeetives cen be deferred. To get the ships, research, development,
and prototype construction must be done. The writer thinks that the
strength of the military groups is in their staff planning, logistics
concepts, cnd operations ability. The new space arm should be run by
the militery. The rcsearch and construction should at least partly be
donc by industry. Space ships are going to be like big airplanes and
big bombers; zirframe manufacturers and propellant manufacturers can
do much of thc researeh and development. The forte of industry is the
ebility to pick out economic ways of doing things, getting them done
quickly, and put operations and opcrational apparatus on a feasible
basis. & third group, little notiecod till now, should also be put in=-
to the picturc = small companies, "freelancers”, consultants, or " te-
chnical mercenaries™, These small groups, usuelly consisting of one
or two idea mcn supportcd by a technical staff, can contributec the
flow of ideas and talent that appoears currently lacking in either the
military or industrial teams. These three major groups should be able
to sct up space flight to the satellites - the military to coordinate,
purchasc, cand operate; the large industricl companices to pick out
tzehniques and build the ships; the technical mercenarics to conduct
the basic thinking and supply technical support.

“* Tn this report, we have pointed out compelling conclusions from
the bere ncws that the new terrestrial satellites arc potential space
stations. The urgency of the situation demands analysis without wait-
ing for more atundant data. American policy must consider these new
facters very ccrefully, if it is to discharge its duty to the republic.
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Yes, it would have been a very lousy cover story, which would have drawn a
lot of unnecessary attention -- sort of like Roswell base putting out a
> captured flying disc story as a cover for a balloon crash.

v

Have you ever considered that the captured flying disc story may have
had as its purpose something totally separate from flying discs or
balloons? Can you think of a quicker way to bring to the attention of
the Russians, re-emphasing that we did indeed have an operational and
ready wing capable of delivering atom bombs, the presence of the 509th
in every major newspaper in the world without it looking obvious that we
were trying to get their attention? I find it interesting that Richard
Rhodes discloses in "Dark Sun: The Making of the Hydrogen Bomb" that in
April, 1947 "in the heat of the burgeoning Cold War, the US had no
assembled atomic bombs in stock"” and would not have for quite a few
months. The only thing we could do at that time was convince the
Russians that we were ready and capable. In other words, bluff them into
thinking that we could retaliate with atomic bombs should they move in
Europe. A dropped story in the New York Times about the 509th would have
been too obvious to an already paranoid Russia and could well have
backfired and alerted them of a possible ulterior motive for the
Pmericans to be publisizing the 509th. The Roswell flying disc context
may well someday turn out to be a total non-event for ufology. It
certainly didn't hurt or slow down Blanchard's career any. He went on
all the way to make General. True, he was one of General LeMay's
favorites and had his patronage, but doesn't the release of the Roswell
crashed disc story suggest a lack of good judgement on Blanchard's part
in the first place? Especially for a commander of the only atomic bomb
wing in the world which we now know had no bullets to fire throughout
the last half of 1947 and early 19487 Just food for thought and
speculation on my part. The above is rhetorical on my part.

> More importantly/ D TS irsolnwhayPazw(ofPNIMI green fireball fame) wrote

> an article in.the Feb,yul8bdwissuve of>the "Astronomical Society of the

» Pacific Journal" that. astronomersGlydesTombaugh~had undertaken a telescope ,
» searchyfouvgnaturalesatellites: ?

o

The La Paz article had nothing to do with Tombaugh. The title of the

paper was: "Advances of the Perigees of Earth-Satellites Predicted by
General Relativity” and related to a suggestion made by Gilvarry for a
possible test of General Relativity. La Paz suggested that a possible
better test would be using earth-satellites and placed his speculation
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into the future by stating:
"Irrespective of whether or not satellites may be discovered at small

ite-vehicle
! Earth, the present state of satellite-ve
A oy Justifs 1 f that in the not distant future,

research certainly justifies the belie . : : :
artificial satellites can be set in motion 1n prescribed orbits about

the Earth."”
The reference to Tombaugh in La Paz's paper was 4 footnote to his

previous sentence:
"That satellites of this sort may exist is strongly suggested by

several independent lines of arguments. Furthermore, until extended
systematic searches with properly designed equ;pment havg been made at
observatories not too far from the equator, failure to discover such

bodies can have little significance.*"

The footnote:

"* Clyde Tombaugh has just informed me that U.5. Army Ordnange Research
has agreed to sponsor a search for near-by satellites of the earth with
especially designed photographic equipment."

La Paz continues in his paper with the mathematics showing his line of
argument for inclusion of testing General Relativity using future
earth-satellites. That is what his paper was all about. It had nothing

to do with Tombaugh, or his efforts.

This prompted a White Sands press release
in March that Tombaugh would be looking for "moonlets" that have gone into

orbit around Farth recently, but are assumed to be natural. [an
impossibility!] Allegedly they were being investigated as possible space

YYVYVvy

station sites.

The White Sands press release was not prompted by La Paz's paper. It was
prompted by the reaction of the media to La Paz's footnote in the paper.

Also, Dr. La Paz certainly didn't think it was an impossibility for
natural objects to be captured in earth orbit. Maybe you know something

he didn't back in 1954. Care to elaborate?

> Donald Keyhoe claimed that what had really happened was
> thatunew. long:;range-radar hadipicked.up two objects going into orbit

> jaround.Eaxth back..in.1953

Keyhoe covers this whole subject from his own personal perspective and
speculation in the "The Flying Saucer Conspiracy”, Chapter 8 "Satellite
Search”. Must reading. Lots of good stuff on Keyhoe's mindset including
the possibility of us "harming” moon men and indiscriminantly starting

an interplanetary war based on Zwicki's project.

> Keyhoe's allegations are backed up somewhat by a story first reported by
Z'AviatiQpuWeek" imagazine on August~23V Fhey claimed that there were two

> pbjects orbiting.Earth 400. and: 600 miles out, which caused great o
> goneternation in the Air-Forceiduring the summer [Twining/Cutler MJ-12 “ o
> meeting,. July 162?22}, antil the objectsywere identified by Dr. Lincoln

> LaPagsap "paruralll. (captured.meteors). and, not.artificial objects, Y

This is the Aviation Week "story"” which appeared as i
% 1 on
Washington Roundup” column on August 23,P§954: & PREpTRpR. &5 the ,

"SATELLITE SCARE .
Pentagon scare over the obser ance of two i ',
unobserved satellites o bing e ea u“»PFe;;:::;Z£ed

with the identifi tural, not

o {
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artificial satellites. Dr. Lincoln La Paz, expert on
extraterristrial bodies from the University of New
Mexico, headed the identification project. One satellite
is orbiting at about 400 mi. out, while the other track
1s 600 mi. from the earth. Pentagon thought momentarily
the Russians had beaten the U.S5. to space explorations.”

Nice for the Russians to be so anti-American during the Cold War era. It
provided the perfect cover to hide alleged MJ-12 meetings. After all,
that was the 50s and we all know now that it was just "Happy Days" with
nothing for our government to worry about except for aliens and keeping
MJ-12 out of the headlines. (GRIN) What evidence do you have that there
was ever a "Twining/Cutler MJ-12 meeting, July 16"? Inquiring minds
would like to know.

> In follow-up press stories (e.g., S.F. Chronicle on 8/24 and the N.Y.

> Times on 8/24 and 10/10/54) LaPaz, denied that he was involved, though not
> specifically denying the truth of the story, stating that the article "was

> false in every particular, in so far as reference to me is concerned."

It was after all Tombaugh's project. All he did was report that Tombaugh
had notified him of the project. But, we all know that the media never
gets anything wrong.

I don't have the S.F. Chronicle article of 8/24/54, but the NYT article
is actually longer than the original Aviation Week paragraph.
Interesting that they quote the Aviation Week article as stating "Threw
the Air Force into a flap"”. Their quote marks. I keep looking at the
Aviation Week article posted above and I simply can't find that in
there. They also state that the Aviation Week publication said "The Air
Force had kept Dr. La Paz going back and forth between the missile test
center at White Sands, NM, and Palomar Obervatory in California until
the objects were identified as meteors...” I keep looking at the
Aviation Week paragraph and I don't find that in there either. I guess
the NYT times must of had there own reasons for making their version so
much longer and interesting than the original piece in Aviation Week.

The NYT October 10, 1954 piece is entitled "Scientist Denies Space Base
'Find'" and is quite lenghty. It goes into a lot of detail of what Dr.

La Paz's research interests were and the significance of having a space
platform in earth orbit in terms of world power and military advantage.

> Col. Walkexr Holler, C/0O of the Army Office of Ordnance Research, said the
> story was false. OOR was looking for such objects, with the aid of famed
> astronomex- Clyde"Tombaugh, but-none had been discovered. An unidentified
> ®ource close to the.OOR, however, told the Times the story was true and
> WaPaz waswindeed involved., [N.Y. Times, 8/29/54] La Paz reiterated that

> theapurposesoluthesprojectywas,todook for natural space platforms.

Irrespective of every identifiable source stating that La Paz was not
involved, UP misquoting the original Aviation Week article and adding a
couple more interesting notes not found in the original, we have this
unidentified source "close"” to the OOR that still gets quoted. What does
"close" mean? He sold pizza outsides the gates?"

What is imminently clear is that the media recognized that this story of
satellites, whether natural or artificial, was a story they wanted to
pursue. And all of the above resulted from La Paz stating in a simple
footnote in an obacure scientific journal (my apologies to Eric Green if
he is reading this) that Tombaugh advised him of a project that Tombaugh
was going to do with the Army. I wonder how the media would have reacted
SHOULD some government official hiding his true identity as MJ-12 told
the media that they had ACTUALLY recovered a "downed satellite”? I think
you made my point clear than I could have. Thank you.

03/10/98 18:21:47
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> And 1f one wants to go back even further,

—

don't, but I find this observation interesting.

I would have to agree, except for the media stories of "natural objects"
in orbit around the earth. The "natural satellites" story could have been
used as a cover for a saucer crash. An artificial satellite crash,
however, would have been a poor cover, since none existed in 1954 (unless
Zwicky had secretly succeeded).

YVVvVYVYy

What are suggesting? That the MJ-12 think tank would have disclosed an

alleged "secret program" [for which there is nothing to substantiate it]
as a cover for their own MJ-12 operation? Well, not even the fabricators
of the hoaxed MJ-12 SOM thought that would fly. Read the SOM over again.

> Guess you screwed up, huh Ed? (GRIN)
Yup.

> >Love can be blinding.
> So can wanton, unjustified Friedman bashing. (GRIN)
> David Rudiak

Last I looked, this thread was entitled "MJ-12 and Area 51", not
Friedman. If you wish to start a thread on "Friedman', be my guest. In
the meantime, if you wish to serve as an apologist for Friedman's
claims, this would be the place to post any arguments you wish to
present that you feel would provide his claims a vestige of supportive
real evidence. Friedman has yet to provide any himself. He simply keeps
ignoring the requests. Don't you think that the many Friedman supporters
on this list deserve some tangible evidence to support Friedman's claims
that MJ-12 is real? Inquiring minds would like to know.

Ed Stewart
Ed Stewart - egs@netcom.com - | So Man, who here seems principal alone,

"There is | Perhaps acts second to some sphere |
unknown.

Something Going On!" ,>'?'<, | Touches some wheel, or verges to some
goal,

-Salvador Freixedo- ( © O ) | 'Tis but a part we see, and not a whole.

—————————————————— 0000~ (_) -0O000------- Alexander Pope, Essay on Man------
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From: rudiak@garnet.berkeley.edu
Date: Wed, 11 Dec 1996 17:31:00 -0800 (PST)
Fwd e: Fri, 13 Dec 1996 02:37:34 -0500

t: Re: MJ-12 and Area 51
On Wed, 11 Dec 1996, UFO UpDates - Toronto wrote:

: ~om: egs@netcom.com (Edward G. Stewart)
> Subject: Re: UFO UpDate: Re: MJ-12 and Area 51

om: fsphys@brunswickmicro.nb.ca
te: Tue, 10 Dec 96 12:04:45 -0400

Ed Stewart and downed satellite. At least do your homework and read my

> > 164 in TOP SECRET/MAJIC . how in the world can you say nary a peep
about
> > sattelite.. "Another obvious concern was the mention of "downed
> satellites”...
>
> My apologies.
>
> This is what you wrote on page 164:
>
> "Considering that the first Sputnik wasn't launched until 1957, was
> this a goof by a forger? I dug out some pre-1954 books about space flight and
> checked back issues of the Readers' Guide to Periodical Literature for uses
> of the term SATELLITE. I found several articles that used the term for a
> manufactured object in orbit around the earth prior to April 1954. There had
> also been an active program led by Clyde ombaugh, who had discovered Pluto
> as a very young amateur astronomer in 1930, to search for artificial
> satellites near Earth."
>
> Any reason why you failed to provide your readers with the actual references?

Please see my original response to your post in which I extensively
reference the story of Tombaugh's search and an earlier attempt by
astronomer Fritz Zwicky to launch projectiles into orbit with explosives,
dating clear back to 1946.

The first public reference to Tombaugh's search was by Dr. Lincoln La Paz
in the Feb., 1954 Astronomical Society of the Pacific Journal. La Paz

8/10/00 6:02 AM
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said Tombaugh was searching for NATURAL satellites, not artificial ones.
Oon March 3, the public information office at White Sands, put out a story
that Tombaugh was looking for "moonlets" which had recently gone into
earth orbit, with the idea of using them for natural space stations. This
would imply that these alleged natural satellites were in near earth
orbit.

> I strongly suspect that each and every one of these articles you found are in
> the context of what could be done in the future and not 1in the context that
> it was an acceptable fact that artificial satellites were in orbit.

These 1954 articles were about NATURAL objects having taken up orbit
RECENTLY around the earth. That goes back to at least the March, 1954
White Sands press statement. The Aviation Week story in August said that
there were two objects, 400 and 600 miles out, which had thrown the Air
Force into a panic during the summer. The story was immediately denied by
the Air Force, but the N.Y. Times claimed that a source close to the
project told them the story was true. More on this below.

There is no doubt that there were plenty of papers 1in the scientific
community as well as the popular literature that discussed the placing in
orbit of artificial satellites during the first 57 years of this century.
The concept was not invented in 1957. But 1957 was the first year that an
artificial satellite was placed in orbit.

vV VvVvyVvyVv

All this is true, but as I mentioned in my other post, attempts had been
made to blast projectiles into orbit from New Mexico starting back in
1946. After August, 1947, public comment on the project ceased -- at
least I can't find any further articles on it in the N.Y. Times Index. It
was the unsubstantiated belief of Los Alamos chemist Leon Davidson (best
known for his critique of Blue Book Special Report #14), that these
"artificial meteors" were responsible for the green fireball sightings
that started over New Mexico in late 1948.

But how you rationalize that to vindicate the SOM reference to "downed
satellite"” is simply beyond my comprehension. There was also a lot of press
in the fifties to what was commonly referred to as "mystery satellites"
which was mostly based on conjectures and speculation. Rumors were rampant,
but none ever panned out.

vV VvVvVvy

However, a story had been put out there in March, 1954, that natural
objects had entered orbit around earth. The "downed satellite" in SOM
isn't specific about natural or artificial satellites. Not that it makes
any difference. It would be a lot easier to say an ordinary meteor had
impacted that to mention one of those '"natural satellites" crashing to

earth.

> My original point remains valid. Any such "cover story" of a "downed

> satellite” by a government agency would not have kept the media away. It

> would have brought the media down on any alleged "recovery operation" as
flies on honey. It sounds to me that the MJ-12 think tank were nothing but

>
> a bunch of idiots.

I have to agree. Using a satellite cover, "natural" or artificial, would
have invited massive inquiry. That's the same reason I think the theory
that Roswell base issued a flying disc recovery press release as "cover"
for a Mogul balloon crash is idiotic as well.

> In regards to Clyde Tombaugh, the program he was involved in was tasked to

> find ANY satellite previously undetected in Earth orbit. The Moon is a

> satelllite. We all know of that one. Please cite the

> expecific reference you failed to mention that states "artificial satellites"
P 3

in connection with Clyde Tombaugh's work?

8/10/00 6:02 AM
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Friedman got the "artificial" part wrong. But there was definitely
something a little weird about Tombaugh looking for natural "moonlets" in
near earth orbit. With the discovery of two predicted, cloudlike natural
"moons" 1in the gravity-neutral "Lagrangian points" out at lunar orbit, the
New York Times on June 22, 1961 (p.33) reported:

"In 1953 a search of the heavens for natural minor satellites of the earth
was initiated by Dr. Clyde Tombaugh ... who is now at the New Mexico State
University's research center. He scanned the skies, going farther and
farther out and getting "nibbles" now and then, as he said in a telephone
interview last night. None of the nibbles proved out, and the study was
terminated in 1958. Dr. Tombaugh's search did not extend as far out as
the moon's orbit, however, except for the inspection of another
astronomer's photographs of one of the two regions there where minor
satellites "ought" to be if they were anywhere, he said."

"These regions are known as Lagrangian points, after Count Joseph Louis
Lagrange, the French geometer and astronomer who in 1772 calculated the
behavior of an infinitesimal body in relation to two larger ones in a
three-mass gravitational system. He found two points where the
gravitational force is weak, allowing a body -- the infinitesimal one --
to remain in them quite stably. These are the points in the earth-moon
system lying sixty degrees fore and aft of the moon in its orbit."

The point here is that astronomers had known for nearly 200 years that

natural "satellites" would be expected out at the moon's orbit in the 2 %zﬁé
Lagrangian points, but had no reasonable expectation of finding something /272 f/
like an asteroid taking up orbit closer in, where Tombaugh concentrated Uﬂlﬁ”'
his search. The odds against this happening are mathematically very [r?’
remote. But instead of searching the likely spots and making a new

discovery, Tombaugh searched the unlikely regions closer to earth.

Back on Aug. 29, 1954, the N.Y. Times reported that Tombaugh's search was
being supported by the Army Office of Ordnance Research, with the purpose
of finding natural satellites that could serve as ready-made space
stations, but that nothing had been found. In the same article, the Times
said a person close to the project (whom they didn't identify), stated
that two objects had indeed been found in near-earth orbit and Dr. Lincoln
La Paz had been involved in trying to identify them, just as the Aviation
"Leak" story on Aug. 23 had originally reported. La Paz denied being
involved (even though he originally described Tombaugh's search back in
Eebruary), but didn't deny the truth of the rest of the story. [As many of
1 ; w, La Paz was deeply involved in New Mexico UFO

or the Air Force, perhaps dating clear back to the
La Paz's first UFO sighting was just two days
roke and just 80 miles away.) X

mek did his astronomer survey for Blue Book
ugh related his three UFO sightings, Tombaugh
.0 put his New Mexico telescopes at the
pbaugh meant this originally for transient

tory, on Sept. 18, 1954, Ed Ruppelt

eappeared over Colorado and northern New -V/

to investigate. Ruppelt also reported Nﬁ 46’
amos, and the scientists there opined

coming from spaceships orbiting

8/10/00 6:02 AM
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orbiting object. [Unfortunately, I haven't had an opportunity to run this
story down to see if Keyhoe got this right. Maybe somebody else out there
knows. ]

I think this stories of mystery orbiting objects taking up recent
residence near Earth goes somewhat beyond mere press rumor. And for what
little 1t's worth, they started coming out at about the same time as the
date on the SOM, with its mention of a "downed satellite'" cover story.

David Rudiak

Search for other documents to/from: rudiak | egs | fsphys
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INCIDENT 6: PHOTOS FROM PERU SHOW V-FORMATION OF OBJECTS
FLYING ON WING OF TRANSPORT.. Few photographs of ""saucers' exist,
but Mr. James Moseley of Ft. Lee, New Jersey who recently returned from
an extended trip to Lima, Peru, managed to procure two photos with nega-
tives that look "genuine " Mr. Moseley should know. His experience in sau-
cer mvestxgatmns is extensive and he says ''l have seen a good number of -
saucer pictures in the course of my investigations, but hlS is the flrst time

I am sure that I have the genuine artxcle 4

Moseley received the photos from a Panagra pilot based in Lima, whose name
was Captain George Zimmer. The pictures were taken by a passenger whose
name was Quinn on Flight 320, Lima to Panama on August 6,1952. Time about
5:30 a. m. just before sunrise. The pictures show a V-formation of five''blobs"
just off the wing of the plane. In sight only a few seconds, the objects are in

a slightly different position in each of the two pictures. =

Two professional photographers consulted in Lima, say there is no evidence
of negative tampering, but Moseley plans further photo-analysis in the U.S. A.
"The great thing about the pictures,' say Moseley, ''is that they are neither
day or night shots. A night shot shows only a light of some sort which could
easily be anything, whereas a day shot usually shows a solid object which
could be a deceptxve model of a saucer.'

Upon writing the Air Force of his "find'' he was told that since the sighting is
outside of the continental U.S. they were not interested. They are permitted
to examine only cases inside the U.S.

INCIDENT 7: WASHINGTON, D.C. REVISITED. STORY SMOTHERED,

The nation's capital was again visited by unidentified flying objects. Shortly
after midnight on May 12, 1954 Air Police at Washington National Airport
watched two large, glowing objects which zipped into view at high speed, made
three passes between 12:45 and 2:08 the following morning. The objects came
across the nation's capital at high altitude from the northeast, veered off and
swung southward. One air policeman watched the objects through night glasses.
He reported that they were apparently circular in shape ... and that they glowed
with a pulsating light that faded as they sped away. Said the Air Force spokes-
man ... '""Don't call them flying saucers ... they are Umdentlfled—ldemhed—-

Flying ObJects " ( UFO's)

‘That incident occurred in the early morning hours of May 12. On the follow-
ing afternoon, an electronics expert was checking some special equipment in
‘Washington. ' Shortly after one o'clock, the equipment picked up some sortof
‘'huge object at great altitude, approaching the city at a speed of about 150-170
‘miles per hour. Whatever it was it came over the capital at an altitude of
more than ten miles. It was tremendous in size, moved slowly about and was
‘recorded by the equipment for almost three hours before it suddenly swung
,about and moved out of range. ' Said the electronics expert who tracked it .

"It was like nothing I had ever expenenced before.'" ( Item used with permxs—
'slon of Frank Edwards) ~ . On
| -‘-*-‘.\g_,_“ ) L e

{INCIDENT 8: LOW, HOVERING OBJECTS CLOSING IN ON EUROPE, TOO.
.Stockholm -- chdlsh‘mllltary authorities are sending special crews into |
northern Sweden where scores of residents have reported strange, glowing
objects maneuvering over ‘the forests at low altitude during the week of May
10. Military men who have seen the things say they were not planes of any
type. ( Item used with permission of Frank Edwards)

i




W W N P W W e Y e

THE_NEW_ YORK TIMES, SUNDAY, OCTOBER 10, 1954.

PG,

[

ing speed. As a simple {llustra-
tion of thid, Dr. LaPax cites the
comparatively amall and light
anti-tank shell, the high velocity
of which allows it to penetrate
thick, hardened steel armor, It
Is estimated thousands of tons of
meteoritic material daily zoom
Into the earth's atmosphere, most
of it being consumed by heat
generated by its own drag
through our air. .

However, In establishing him-
self in space, man should plan
for a ‘‘century satellite,”” Dr.
LaPaz belleves. It is hoped that
once actuated and attuned to the

SCIENTIST DENTES
SPACE BASE FIND'

Hunt Goes On for ‘Platforms’,
La Paz Says, but None Has
Been Discovered Yet

Special to Me New York Times
ALBUQUERQUE, N. Mex., Oct.
,9—Dllcover a nice stable meteor-
Ill‘. revolving around our earth In|earth's ‘speed, the satellite would
|satellite fashion, 400 to 600 miles|continue to revolve without dan-

sbove our sea level and big|ger of sinking into the earth's
jenough to be used as a scientific|atmosphere for at least 100 years
iand military space platform, and|before requiring any additional
you can save all of us taxpayers|“lift” or propulsion. That is as-
a few billlon dollars in the com-|suming of course it was not
Ing years. . 2 * |knocked out of positidn by a
| The authority for the above is|meteoritic shower. Perhaps de-
|Dr. Lincoln az, noted mathe-|Vices to create its own atmos-
maticlan and astronomer, who{Phere could be built for the plat-
has headed the Institute of Mete-|form.

oritics at the University of New| Part of the basis for the work
Mexico since 1945. Dr. LaPaz|of Dr. LaPaz, who has estab-
was referring to  recent maga-|lished an international reputation
zine article that quoted him as/as a fireball chaser, has been
authority for irmation that|his search for clues to the effect
two such natural space platforms|of cosmic radiation upon meteor-
already hau been discovered. He|ltes. Such investigation required
sald ‘*he article was “false in|Speedy recovery of fallen meteor-
every particular, in so far as|ites, since the radioactivities in-
reference to me ig concerned.” |duced by cosmic radiation gen-

But, he added at the same|erally have brief half-lives.

time, the space platform search| For that reason he has at-
was not new and it was entirely|tempted, by’ publicity when a
possible that some such satellites|fireball or shower has been re-
might be discovered at any time,|ported, to find their landing

their radiation has been greatly
reduced In intensity,

Dr. LaPaz and his fellow-
workers make frequent fleld
trips following tips on meteoritic
displays. In one recent trek they
Investigated four reported me-
teorite craters {n Colorado. None
of these proved out, but the ex-
pedition gathered twenty-seven
meteorites with weights up to
five pounds from an anclent fall
In the Chico Hills, of northwest
New Mexico, where a 231-pound
one was recovered'by the In-
stitute of Meteoritics In April of
this year. R

The writings of astronomical
societies of many nations, in-
cluding those which occasionally
come from the Iron Curtain
countries, indicate the world-
wide interest in possible satel-
lites. So the international race
to be the first to use a space
platform obviously is ofi, says
Dr. LaPaz.

With this, the economical im-
portance of fireball study grows.
If instead of sending expensive
rockets into the upper atmos-
phere to bring *back data, one
can get the same information
from the study of meteorites that
are free, the taxpayer will get
a real break. .

The false reports of Dr. LaPaz'
shuttling back and forth between
White Sands Proving Ground and
Mount Palomar Observatory and
identifying two usable satellites
where possibly hundreds are
available, might be more amus-
ing, he asserts, if the search for
and need for such space bases
were not so real.

EPISCOPAL LUMBER
FOR BAPTIST CHURCH

Special to The New York Times.

GARDEN PARK, L. I,
Oct. 8, Lumber that once formed
the framework for the parish hall
of the Protestant Episcopal
Church of the Redeemmer at
Merrick will some day shelter
members of Bethel Baptist Chap-|
el here, "

The building material, salvaged
after the parish hall partly
burned a year ago, was donated
to the conmgntlon, which was
formed last January and had
been holding Sunday services in
a field, -

Beams and siding boards were
carted to the proposed site today
in an all-day operation in which
all men parishioners took part. A
truck was lent by Dade Brothers,
a Mineola trucking firm.

The Rev, Fred Pattison, pastor
of Bethel Chapel, said that the
site had not yet been bought, but
that his congregation had hopes
of raising money soon for a 90-
by-100-foot plot. In five months
it has accumulated almost half
the purchase price of $1,800,

“In May we had just 76 cents
in our building fund,” Reverend
Pattison sald. “Today we have|
$887 and all this fine lumber.”

“The Rev, Willlam C. Godfrey,
rector of the Church of the Re-
deemer said his parishioners de-
cided to give the lumber to the
struggling Baptist congregation
after voting to build a new and
larger parish hall. £

here or in forelgn lands. Such|places and recover them before
diicoveries if made in Iron Cur-|=———
tain countries very likely would|’
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‘AFTER 50 YEARS

The unexpccted recovery of the lost
asteroid 515 Athalia, unobserved for half
a century, has just been announced by
Dr. Paul Herget, University of Cincin-
nati. Athalia was discovered photograph-
ically on September 20, 1903, by Max
Wolf at Heidelberg. The few observa-
tions extended only to October 19th, and
although its orbit was computed, this
faint minor planet was not picked up
again in later years. )

Since 1949, Dr. Frank Edmondson at
the University of Indiana has been sys-
tematically searching for lost minor plan-
ets with a 10-inch Cooke camera (Sky
and Telescope, September, 1954, page
373). In recent months 't “new” minor
planets were observed on at lcast three
occasions each—the minimum number of
observations for an orbit calculation. At
Cincinnati, the clectronic
computer at General Electric’s jet engine
plant, Dr. Herget computed the orbits
of the 14 asteroids in just 1h minutes—a
job that would have taken a week by
laborious hand-computing methods.

Comparison of the newly computed or-
bits with older lists ol asteroids was made
by Dr. Peter Musen. who found that onc
of the 14 was the long-lost Athalia. Few
other minor plancts that have been lost

using giant

so long are still to be recovered.

“SATELLITIE SCARE™ UNFOUNDED

On August 23rd. Adviation Week pub-
lished a brief note in which it stated that
two objects circling the carth had been
identified as natural. not artificial satel-
lites. They were supposced to have orbits
400 and 600 miles above the carth’s sur-
face. Dr. Lincoln LaPas. of the University
of New Mexico, stated  to have
headed the identification project. This
story has proven unfounded, although it
has been widely quoted and amplified in
the press.

In a statement to the press, on August
23rd, Dr. LaPaz said in part:

“As regards the Aviation Week story
on the satellite search, summarized in the
Associated Press release shown me, it is
false in every particular insofar as refer-
€nce to me is concerned. I have not been
sent !)ack and forth between White Sands
Proving Ground and the Mount Palomar
Observatory, as the story asserts. In fact,
my only communication with anyone at
Mount Palomar on the matter of nearby
satellites has related o a paper on such
satellites tha I recently published in the
Jjournal of the Astronomical Society of
the Pacific.”
puthC?nial paper rcferred to was

n February, 1954; Dr. LaPaz

wWas

discussed the possibility of testing a point
in relativity theory from observations of
the advance of perigee of a hypothetical
artificial or natural satellite. In a footnote
he calls attention to the search for possi-
ble natural satellites being carried out for
a different purpose by Clyde Tombaugh
under U. S. Army sponsorship.

On August 25th, a press release by
rol. Walker W. Holler, the commanding
officer of the Office of Ordnance Research,
Durham, N. C., confirmed the army'’s
sponsorship of the basic research project
at White Sands Proving Ground with
which Mr. Tombaugh, the discoverer ol
Pluto, is connected. Part of his activity is
in the satellite field. It was further stated
that Dr. LaPaz had no conncction with
the Ordnance Rescarch satellite project
Col. Holler also said: ’

“As to the success of current efforts to
locate an carth satellite of the type de-
scribed. we are not aware of all the work
that may be going on outside ol Ord
nance auspices. The Ordnancesponsored
as vet located any carth

work has not

satellites.”

RADIO-STAR DIST ANCLES

A promising method for measuring the
distances of radio sources has been de
veloped by Do RCW. Williams and R. D.
Davies, of the Jodrell Bank Lxperimental
Station in England. They have appliced the
method to the strong radio strs known
as Cassiopein A and Cygnus \. Both
sources lie in the Milky Wav, and over
their continuous radio spectra s super-
imposed the 2T-cn. line ol interstellar
hvdrogen.

In cach case. the 21-cme line has two
components representing two spival arms
of the galaxy. Comparison ol the 21-cm.
intensities and the adjacent continuous
spectrum of the radio star indicates how
much of the radiation ol the radio star
is absorbed in traversing the spiral arms.
From these absorptions, the distance of
the radio source can be inferred with the
aid of Oort’s model of ncutral hydrogen
distribution in the galaxy.

The Cygnus source is found to be far-
ther than 9,500 parsecs, the distance of
the remoter spiral arm in that dircction.
From optical observations, this source
had already been placed by Minkowski
at 34 million parsecs, where it appears to
be caused by the collision of a pair ol
galaxies. On the other hand, the Cassio-
peia source is either within or ncarer than
a spiral arm at 500 parsecs; Minkowski
had placed it at 300 to 500 parsces from
the sun, The other spiral arm in the di-
rection of Cassiopcia is 2,500 parsecs
away.

December, 1954, Sky AND TELESCOPE

THE SUN NAVIGATION OF ANI-

MALS, by Hans Kalmus, Scientific
American, October, 1954. “This article
will describe certain remarkable ex-
periments of the past two years which
show that such diverse creatures as
birds, bees, ants and crustaceans do
possess a direction-finding mechanism.
They can navigate by the sun and, in
some cases, even by the moon!”
RADIO ASTRONOMY, by A. C. B.
Lovell and others, Occasional Notes of
the Royal Astronomical Society, No.
16, April, 1954. “Many more of these
radio stars have since [1948] been dis-
covered; some have been related to
extra-galactic nebulae and onre or two
to unusual objects in the Milky Way.
Lven so, the paradox remains and the
general relationship between the radio
stars and the common stars and, in
fact, betwern the universe as revealed
by light waves and that revealed by
radio waves. remains to be elucidated.”
OBSERVING THE COMETS, by Eliza-
beth” Roemer, Leaflet No. 305, Astro-
nomical Society of the Pacific, October,
1954. “Comets do not always behave
are expected  to. Periodic
Schwassmann-Wachmann |
and Pons-Brooks are known to have
had sudden outbursts of brightness
while Comet Pajdusakova faded out
unexpectedly in December, 1953, In
order to get more information about
such events. it would be usclful to have
more  [requent observations than the
prolessional  astronomers — can make.
especially when the comets are bright.”

as they
Comets

NEW SITES FOR HARVARD
AMETEOR GAMERAS

During the past summer, the observing
stations ol the Harvard photographic
meteor program, under the direction of
Dr. Fred L. Whipple. were moved to
permanent sites with commercial power
facilities. They had operated for six years
as amobile field stations at Soledad and
Dona Ana, New Mexico, as described by
Dr. Whipple in Sky and Telescope for
February, 1949.

One station is now located at Sunspot,
N. M., at an altitude of 9,200 feet on the
grounds of the Sacramento Peak Observ-
atory of the Air Force Cambridge Re-
scarch  Center. The instruments are
mounted on the crest of the ridge not far
from the new 16-inch coronagraph build-
ings. The sccond station is located at
Mayhill, N. M., some 22 miles northeast
of Sunspot.

The cameras were scheduled to be back
in operation during October. Their new
locations, about 70 miles from their orig-
inal sites, are expected to provide ex-
cellent weather conditions for meteor-ob-
serving with the extremely rapid Baker
super-Schmidt meteor cameras.
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STRIJDOM HINTS
G0-SLOW POLICY

| Dendes South Affica Drifts
I yrd Police State—Bars

~ Racial Partition Now

Special to The New York Tirtes.

JOHANNESBURG, South Af-
rica, Dec. 21—His supparters call
him “Die Leeu” (the lion). How-
sver, South Africa's new Prime
Minister Johannes G, Strijdom is
acting as placidly as a dove.
Statements made by him today
contained the following points:

gThe South African Navy will
take over the Simonstown naval
base near Capetown from Britain
in peéace time but would share
defense of the base in a world
war. ’

'180utﬁem Africa’'s defense
should be planned by South Afri-
ca, Britain, France, Portugal and
Belgium.

qSouth Africa Is not drifting
téward a-police state. Mr. Btrij-
jom said the Government had not/
cuybed trade union leaders
had used the anti-Communisy’law
against Communists only.

gA predominantly Bri] sh, Natal
province will not bhe allowed to

secede from the unonif South|

Aftrica eventu
public.
98outh Affica should not be
partitioned batween Negroes and
whites. e sajd complete separa-
tion to be left to future gen-
erdtitns to decide If it was
netessary.
"In a Christmas message to
South Africa’s 8,600,000 Negroes
Mr. Btrijdom sald:

ny'.becomu a re-

b s Clavernment will as in theletonal,

Military Services Push |
‘Earth Satellites’ Study |’

WASHINGTON, Dec. 21 (0P
—The Defense Department said
today the co efforts of
the military se es were be-
ing’devoted to studies of “earth
satellites." ®

An earth satellité, when and
if built, would be a form of
space ship that long has been
of fascination to scientists. The
satellite would swing in an
elliptical pattern around the
earth.

A two-sentencé Defense De-

ent comment was made
available following a recent
news conference remark by
‘Secretary Charles E. Wilson
that there were no space ship
studies going on.

The late geteme Secretary,”
James Forrestal, referred to
an “earth satellite véhicle pro-
gram” in a report in 1948. To-
day thé department said studies

on that p m wer® still
active. 'It /added that the
studies being coordinated

in Mr. son's office and he
approved today's statement.
T ome a satellite, a ve-
w:tld have to Ye launched
eral hundred miles out and

1
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COAL-STEEL POOL TIE
IS SIGNED BY BRITAI

Special to The New York Mmes, >
LONDON, Dec, 21—Britain| g4
bound herself today to a formal| Sk %
association for .the next fifty|if
years 'with the six-nation Euros| ]
pean Coal and Bteel Community.

The community s thé agency
that France, Italy, West Ger-
many, Belgium, the Netherlands|§
and Luxembourg created in early| B¢
1053 to organize and operate g
a common market in steel and|§; {
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ARCHAEOLOGY

Salvage Ship

» “SEA DIGGING” is more than the
search for clams or pearls, or for a sunken
cargo of gold or other such wealth. It is
the youngest and most romantic branch
of the romantic science, archacology,

Off the cost of southern France, divers are
now digging out of the sea bottom the cargo
of a ship that sailed from a port of the
cast Mediterranean about the turn of the
third to the second century before Christ,
which stopped later at Naples to take on a
load of pottery and Italian wine, and then
headed for Marseilles but went down just
before reaching port.

Some of the wine jars have their stoppers
stll in place, but the liquid contents is
no longer the wine shipped so many hun-
dreds of years ago. It is sea water.

Although today it seems strange that
such a large cargo of wine should be
shipped from Italy to France, it was not
until a century or so later that Gaul had
established its own wine industry, Dr. Lionel
S. Casson of New York University reports
in Archaeology (Winter, 1953).

Like other branches of science, “Sea Dig-
ging” has its enthusiastic amateurs. In
France, they have formed an organization
known as the Club Alpin Sous-Marin.
Individual members, and the club as a
group, lend their assistance in digging out
the scientific treasures of the sea. The club
has made over 7,000 dives in the vicinity
of Cannes alone. ,

The first underwater “digs,” dating back
only to the early part of this century, re-

ASTRONOMY

Science News LeTTER for March 20, 1954

of 200 B.C.

quired the equipment and the money of
the French Navy to salvage their archaco-
logical treasures.

It was not until 1943 that the field was
opened to scientists and amateurs. It was
then that Commandant Jacques-Yves Cous-
teau, a French naval officer and pioneer in
sea digging, perfected an apparatus for
free diving without the complicated and
expensive air pumps and hoses and gear
necessary previously to tend the diver. The
Cousteau-Gagnon apparatus consists of one
to three bottles of compressed air with a
mouthpiece fitted into a harness that the
diver wears on his back.

The present dig off Marseilles, the first
to be conducted scientifically, is of a ship
far older than the others struck earlier.
Previous wrecks explored along the coast are
of the first century B.C. or later.

Two professional divers are engaged in
the digging, aided often by amateur divers.
They are permitted to make but two dives
a day, and each dive is limited to 20 min-
utes. Since the wreck is at a depth of 45
meters, about 150 feet, the water is cold and
the divers must wear what the French call
“Tarzans,” skin-tight rubber jackets and
breeches. It takes about three minutes to
swim down to the wreck, so that allows
only 14 minutes of working time. When
the weather is bad, all dives are cancelled.
Thus the work is going very slowly. It will
be many months or years before the work
is finished, Dr. Casson estimated.

Science News Letter, March 20, 1954

Tiny Earth Satellites

» THE CHANCES are “very good” that
there are one or more small satellites be-
tween the earth and the moon, but spotting
them will be difficult, Dr. G. M. Clemence,
director of the Nautical Almanac office of
the U. S. Naval Observatory has stated.

Such tiny objects, which could serve as
ready-made space platforms, might have
made earth-splashing meteorites if they had
not been captured by our planet’s magnetic
field. A telescopic search for the circling
moonlets is being made for the armed
forces by Drs. Clyde Tombaugh and Lin-
coln La Paz, director of the Institute of
Meteoritics of the University of New Mex-
ico, Albuquerque, N. M.

Speed of the tiny moons would depend
upon their distance from the earth, Dr.
Clemence explained. A satellite 1,000 miles
away would whiz around the earth in
about two and a half hours, which is one
reason why such objects have not previously
been spotted—they would be moving too
fast to be caught on the usual photographic
plates.

Another reason tiny satellites have not

been seen is that “most of the time they are
in the earth’s shadow, and thus do not
shine,” Dr. Clemence continued. If, how-
ever, such an object were not too close to
the earth, it would come out of the shadow
just a little, and thus could be seen. Solu-.

- tion. to the.problem of- such- fast -motion,

Dr. Clemence said, is to move the camera
at the same speed as the satellite being
hunted would flash through the sky.
Completion of the sky-sweeping search
is expected to take two to three years.
Science News Letter, March 20, 1954

TECHNOLO(.SY
Fluorescent Light Twice
As Bright at Intersection

» AN EXPERIMENTAL fluorescent light
unit at an intersection of the Sacramento,
Calif., highway has been found to give
twice the light of the common mercury
vapor street light. Furthermore, the light
is “glareless.”

Highway engineers thought the cool Cali-

fornia nights might ca
lights to grow dim, sinc
for best operation at 7
heit. However, “no 1
light output has been «
neers report.

The fluorescent tubes :
enamelled luminaires,
the underside and dark
They produced an avers
seven foot-candles at the

The California proje
Highway Research Abs
lished by the Highway
the National Rescarch (
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oLoGY
‘isone Affects Skin
>rs Differently

\TISONE, adrenal gland hormone
for its anti-arthritis action, affects
face skin differently from the way
ts the dermis, or true skin lying
he surface layers.
ct, cortisone’s action on the surface
* epidermis, is an indirect one re.
from its action on the under skin,
findings, made in studies of
healing, hair regeneration and ex.
tal skin cancers, are reported by
icodore Gillman, Jack Penn, Doris
and Marie Roux of the University
I at Durban, Natal, and the Brent.
linic, Johannesburg, South Africa,
re (Nov. 12).
ne delays but does not stop the
n of skin cancers experimentally
by painting cancercausing chem-
the skin of laboratory animals, the
found. Microscopic examination
skin of cortisone-treated animals
malignant change within the sur-
'\, even though examination with.
icroscope failed to show any can-
1anges.
the hair is plucked from the skin
and cortisone is applied, the hair
regrow. The reason, apparently,
ie corusone has suppressed the in-
f the under skin by new surface
5, and has also made it impossible
underlying connective tissye to
h;nr roots.

Science News Letter, December 3, 1955
ILOGY

onment May Count
Than Once Thought

{ OR BROWN SKIN, prominent
aped nose, kinky or straight hair,
very anatomical trait commonly
isunguish one race from another
changed by influence from the
:nt, Dr. Russell W. Newman of
itic Research Laboratory, Nauck,
d the American Anthropological
n meeung in Boston.

ie shape of the skull, much used
sts in describing people, can be
y either under- or over-nutrition.
studies of the world-wide dis-
of various human characteristics
s that a great many previously
o be determined by the racial
f the person are really related 10
of the world he lives in, Dr.
waid.

Science News Letier, December 3, 1955

BIOCHEMISTRY
Canals in Body Cells
Act as Storage Cisterns

» SOME CELLS of the body have within
their microscopic selves systems of canals.
These canals apparently serve as cisterns
for temporary storage of materials destined
for distribution to other parts of the body.

The materials might be the hormones
and enzymes that play vital roles in body
chemistry and functioning.

Such” canals in some cells of the pan-
creas, big gland best known because part
of it produces anti-diabetic insulin, have
been made visible under the microscope
by a method developed by Dr. Owen Lewis
Thomas of Napier, New Zealand.

The method was to inject the canals
with a mass consisting of laked blood
medium. After the cells were sliced thin-
ner than paper, they were stained and
examined under the microscope. Deiails
of the method and findings are reported by
Dr. Thomas in Nature (Nov. 19).

Science News Letter, December 3, 1955

ASTRONOMY
Ask Search for Moons
Of Earth and Planets

> THE EARTH and other planets may
have small moons not yet discoverd, Dr.
Robert S. Richardson of Mt. Wilson and
Palomar Observatories believes.

Searching for the satellites by eye rather
than through telescopes might be the most
likely way of finding them, he reports in
the Bulletin of the Astronomical Society
of the Pacific (Sept.).

Small moons of other planets, such as
Phobos and Deimos that circle Mars, are
valuable for revealing a planet’s mass more
accurately than otherwise possible.

“Among the most useful discoveries that
could be made in the solar system would be
satellites for Mercury, Venus and Pluto,”
Dr. Richardson says.” The masses of these
plancts can be found only by their effects
on other bodies, extremely difficult to spot.

Dr. Richardson has calculated the max-
imum distances and periods of satellites for
cach of the sun’s nine planets. The greatest
distance at which the earth’s gravity would
keep a natural satellite circling and prevent
it from escaping into the sun would be
927,000 miles. The moon’s distance varies
from 221,463 miles to 252,710 miles.

A search for small satellites between the
carth and the moon is being made for the
Defense Department by Dr, Clyde Tom-

uugh, who discovered the ninth

planet,
Pluw.

Tiny earth satellites, if they exist, would
not have been spotted before because of

Science News Lerrer for December 3, 1955

their extremely rapid motion, too fast to
be caught on the wusual photographic
plates. )

Another reason possible small earth moon-
lets have not been secen yet is that they
would spend most of their time in the
earth’s shadow, and would not shine since
they have no light of their own. '

Although the chances of finding undiscov-
ered satellites of planets are not great, they
are “not quite as dim” as might be thought,
Dr. Richardson states, noting that three have
been spotted in the last six years.

Dr. Gerard P. Kuiper of Yerkes Observ-
atory, Williams Bay, Wis, (liscovcrcd.a
close satellite of Uranus in 1948 and a dis-
tant satellite of Neptune in 1949. In 1951,
Dr. Seth B. Nicholson of Mt. Wilson
and Palomar Observatories discovered the
twelfth satellite of Jupiter, the fourth he
had found since 1914.

Science News Letter, December 3, 1955

ANTHROPOLOGY
People of Inland Asia
Are Pretty Much Alike

> INLAND ASIANS, of which there are
more than 15,000,000, have a surprising
uniformity of body build, Dr. Marshall T.
Newman of the U. S. National Museum
told the American Anthropological Asso-
ciation meeting in Boston.

Nearly all inland Asians are shorter than
average in height, heavy in body weight,
with long trunks and short legs.

It is difficult to separate the influence of
environment from that of race, Dr. New-
man suggested. Thus, the inland Asians
of the core area are large-headed and large-
faced, because they are predominantly
Mongoloids.

Mongoloids probably have large heads
and large. faces, just as they have small
noses and padding of fat on their faces,
because such features have a survival value
in extremely cold climate.

Some parts of inland Asia are colder
than others. Average January temperatures
range from 27 degrees Fahrenheit in the
Fergana Valley Kirghiz to minus 39 de.
grees in the Viliui Yakut. This is greater
than the temperature difference between
Salt Lake City, Utah, and Churchill, Hud-
son Bay, Canada.

Yet Dr. Newm
body build. He

an noted no gradations in
accounts for uniformity of
body size and shape by the extraordinary
amount of large and recent movements of
peoples. The people did not stay long enough
for natural selection to bring about adap-
tation to the specific climatic conditions.

Although new environmental conditions
can  produce  definite physical changes,
these are limited, Dr. Newman said. The
major agency for gross change is natural
selection. This takes generations,

The movement of the peoples of inland
Asia would also lead to racial intermix-
ture that would tend to have a leveling
effect on the physical characteristics.
Science News Letter, December 3, 1955

ENTOMOLOGY
Scientist Tricks
Into Revealing

» A FEMALE'S TRUE /
covered at last.

The new technique, w:
zoologist with the Univer
England, requires comple
the female. Up to now i
only for flies and mosquito

Determining the age of
flies is important in study
especially those connectec
transmission. To make t
secret, zoologist L. Davies
black-flies, Stmulium ornat.
the blood of cattle.

He found the younger |
ible fat-bodies, particularly
abdominal segments; whilc
had none, except in small
last abdominal segments.

Up to 10%, of the femal
maintained their feminine
into neither group. Examii
known age showed that
bodies were not more tha
days old, Dr. Davies rep
(Nov. 19).

Residual ripe eggs we
among the older females.
feed is necessary before rif
duced in this species, the sci
that some, and probably m
without fatbodies had tal}
of blood, while none of the

Science News Letter,

ANTHROPOLOGY
Teen-Agers Are
In Africa as Wel

> TEEN-AGERS are a pre
as well as in New York.
Powdermaker, anthropolog
College, New York, told
Anthropological ~Associatio
Boston.

In Africa, the difficulty is
flict between a conscious de
ways of life and convenien
conscious longing for a simg
life in their native tribes.

Dr. Powdermaker collecte
by boys and girls in eleme
Northern Rhodesia, in the }
ing copper mining area.

Both boys and girls said
live where they could ha
sports and movies, an autom
in other words, in one o
towns of Africa.

On the other hand, when
would prefer to be if they cc
human life, three-fourths ¢
hall the girls said they wo
bird. This was interpreted
maker as an unconscious des

or tiibal, life with less pres
ton.

Science News Letter




tured
Camera

A that photographs
on and the sea or
es below the hori-
al mirror has been
am S. von Arx of
graphic Institution,

ith the camera 1s
h on the cover of
vs LeTTer. Besides
« House on Nobska
ss., and the waters
Woods Hole har-
¢ point are visible.
MMPressor 1s a para-
diameter, mounted
e camera is a modi-
ume-lapse camera,
it sunrise to expose
untl sunset, when
scal!\.
eather station, in-
of the Insutution's
out 100 feet of film
graphed simultane-
t the sky and the
rding the tempera-
the air, barometric
ip's heading. From
can determine the
he state of the sea,
-‘mation with other

with the instrument
contract with the
and the Office of
Nauonal Hurricane

_etter, January 19, 1957

irooders
ing Costs

IRTAINS on chick
afrared light cuts
centsts at the U.S,
ure and at Purdue

Experiment  Sta-

two cents a chick,
st A. Johnson, who
ents at  Lafayeue,

in gains and feed-
‘hicks reared in
jout curtains were
he normal 1l-week
ver, brooders with-
almost 93%, more
hose with curtains.
clear vinyl plasuc
, they found, were
-ing operating costs.
Letter, January 19, 1957

s e

—(Questions—

AGRICULTURE—In the drought of the 30's
with what did birds build their nests? p. 35.

O 0o 0O

ENGINEERING—What is the new fuel being
used in submarines? p. 42.

g8 0 0o

GENERAL SCIENCE—What is one advantage
of underground storage of water for use dur-
ing “‘water short’’ years? p. 38.

g o B

MEDICINE—From what are the fatty acids
used in treating multiple sclerosis extracted?
8

How can the measles virus be made harmless?
p. 40,

o a B

PUBLIC SAFETY—What class of compounds
being used to prevent skidding on highways?
41.

0O 0 o

PHOTOGRAPHS: Cover, Woods Hole Oceano-
graphic Institution; p. 35, British Information
Services; p. 37, All American Engineering
Company; p. 39, New York University; p. 42,

:J‘ S. Navy; p. 48, Eastman Chemical Products,
nc.

is
P-

ASTRONOMY
Find No Natural Satellite
In Space Around Earth

» WHEN MAN FLINGS the first artificial
satellite into space later this year, the

chances are high the tiny sphere will not
compete with any natural earth satellites
farther out in space than it is.

Three years of an intensive search of
much of the space around earth by Clyde

MICROSCOPES

A DISTINGUISHED LINE
OF LOW _ COST MICRO-
SCOPES
LABORATORY SIZE,

WITH LARGE, PROFES-
SIONAL INCLINING

CHANGEABLE OPTICS

SIMPLE TO OPERATE
AND MAINTAIN
INSTRUCTION MANUAL
FURNISHED
AMERICAN MADE
PROMPT DELIVERIES
MODEL F — 100 to 700X —.$99.50
Parfocal triple nosepiece. Condenser stage with
erise diaphregm. Coarse and fine adjustment.
MODEL G-3—100 to 400X ' $64.50
Triple divisible objective. Bubstage diaphragm
turret. t ical high school microscope.
MODEL 8-2 — 176 to 260X _________ $37.85
Double divisible objective. Bimple and efficient
for elementary sclence use.
MODEL A — 15, 46 and 76X §564.85
Btudy, uuudnrt{-chad, with wide field, sharp

vision, Excellent for nature study.
BUBBTAGE LAMPS and other ACCESBBORIES

Write for literature to Dept. BNL

TESTA MFG. CO.

10122 E. Rush Bt., El Monte, Calif,

STANDS, PRECISE INTER-

Scienck News Lerter for January 19, 1957

W. Tombaugh, discovered of the solar sys-
tem’s most distant planct, Pluto, show it is
empty of relatively large material  from
1,600 to 22,200 miles above the carth’s sur-
face. The space from 300 miles out to 1,600
miles is now being scanned for possible
natural earth satellites from a site in Ecua-
dor.

The first major phase of the work, sup-
ported by the Army's Office of Ordnance
Research in Durham, N. C., was conducted
at Lowell Observatory, Flagstaff, Ariz.

The equipment used by Mr. Tombaugh
was so sensitive it could detect a clean
white tennis ball only half illuminated to
the observer at 1,000 miles above the carth’s
surface, or record a dark meteorite about
one foot in diameter at the same height.

Mr. Tombaugh reported that his search
disclosed a few “suspects,” most of which
were later found not to be natural satellites.
Those not yet eliminated are being checked
again from Ecuador.

The basic principle of Mr. Tombaugh’s
technique is the use of a Schmidt or other
fast camera of wide field, moved at a rate
to conform with the angular speed the sup-
posed satellite would have across the sky.
If a satellite actually existed, its image on
the photographic film would be concen-
trated in a point image or dot, or a short
trail.

The techniques he developed are expected
to have definite significance in making ob-
servations of man-made satellites, which
the United States and probably Russia are
planning to launch in connection with the
International Geophysical Year starting next
July 1.

A determination that the space near the
carth is free of debris up to a certain size
would also be useful to long-range missile
experts and to proponents of space travel.

Mr. Tombaugh’s report notes that the
surface of the moon may provide “grim
evidence” of scars produced by collisions
with matter flying about in space. Whether
these scars were produced by asteroids or
left-over debris from some process involved
in the birth of the moon, or by some other
method, is not known.

The earth has probably suffered from a
comparable number of hits in the past, but
vigorous action of water erosion has erased
most of the evidence. On the moon, there
is no appreciable erosion and thousands of
craters, whose origin is still not settled, are
casily seen with small telescopes.

Science News Letter, January 19, 1957

PALEONTOLOGY
Its Hoots Long Stilled,
Fossil Owl Gets Name

» SOME long dead owl bones have been
named and identfied as a new fossil
species closely related to the Barn Owl,

Dr. Loye Holimes Miller, emeritus pro-
fessor of biology at the University of Cali-
fornia at Los Angeles, has proposed as the
scientific name of the bird, Lechusa stirtoni,

The fossilized bones of Stirton's Owl
were among a collection of bone fragments

discovered by Joseph Arndt in a Plioc
age formation in San I)icgo,lthoughl
represent a shallow-water marine accul
Jation on tidal sand bars that serve a
resting ground for marine birds. The -
probably roosted in a nearby chiff.

Dr. Miller gives his reasons in the /
ceedings of the California Academy
Sciences (No. 26, 1956) for choosing
name, Lechusa stirtoni:

“In northern Mexico and Arizona
name Lechusa (Latin-American spelli
is applicd to the Barn Owl in distinc!
from the eared owls that are called tecol
I have therefore chosen a generic n:
from the Spanish instead of the Gre
The specific name honors his collea
in paleontology, Dr. R. A. Stirton.

Science News Letter, January 19;

Do You Koow

The sponge, a relatively simple anii
has the ability to reassemble itself
broken into tiny pieces.

A new type face shield has been de
oped for use by troops or others requ
to work in extremely cold climates.

Next to the cereal crops, the potato i
major importance in Colombia and
grown widely at altitudes from 4,500
to almost 12,000 feet.

About one-third of world wheat exp
for 1955-56 were made by the United St

Connoisseurs claim the finest pate de
gras, the goose liver delicacy, comes fi
Strasbourg in Alsace.

Chromite from low-grade domestic
posits, such as those in Oregon and N
tana, can be treated to yield satisfac
alloying material for steelmaking.

SEQUEX LABELS

Consecutive Numbered and
Self-Adhesive

For numbering samples and spec
mens received -at laboratory f
analysis or test. Many other use
Labels adhere to glass, wood, mete
plastics, textiles, paper.

Numbered 1 to 5000
100 Numbers on One Sheet

You can select any series of numbe)
500 Labels $2.50; 1M $4; 5M $1:

Write for samples SL-SNL
R. P. CARGILLE LABORATORIES, In

117 Liberty St. New York 6, N.®
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