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New currents in science teaching...

THE GAME OF SCIENCE
by Garvin McCain, University of Texas at Arllnuﬂmlo'
and Erwin M. Segal, State University of New York at B!
Entertaining as well as informative, this unusual book treats Sc‘e'i‘ﬁc
as a realistic human activity, describing it as a game — with SPecan
rules, players and goals — that happens to have widespﬂ?i‘d e
lasting effects. The attitudes and approaches of science aré el‘ﬂpw
sized, rather than the particulars of scientific achievement. The |
sult is a clear overview of science that shows its limitations
as its effectiveness.

1969. About 178 pages. 6x9. Paperbound.

TEACHING CHILDREN SCIENCE:

An Inquiry Approach

by Louis /. Kuslan and A. Harris Stone, Southern Connecticut State College

This text provides the ways and means to build a science program modeled after the actual
investigative procedures of scientists. It covers the “new” curricula in detail; and the different
kinds of educational experiences that are the tools of Inquiry teaching — expzriments, field

trips, motion pictures, trade books, and evaluative activities —
1968. 464 pages. 6x9. Clothbound.

READINGS ON

are carefully considered.

TEACHING CHILDREN SCIENCE

by Louis I. Kuslan and A. Harris Stone.  1969.

WADSWORTH GUIDES TO
edited by Paul DeHart Hurd, Stanford University

A coordinated, highly practical series of books for pre-service
emphasizing ways to implement the new science curriculum.

THE NATURE OF SCIENCE AND
SCIENCE TEACHING
by James T. Robinson, Teachers College, Columbia University

NEW DIRECTIONS
IN ELEMENTARY SCIENCE
TEACHING

by Paul DeHart Hurd, Stanford University, and
James Gallagher, Educational Research Council of America

TESTING AND EVALUATION
FOR THE SCIENCES

IN THE SECONDARY SCHOOL

By William D. Hedges, Public Schoal District, Clayton, Missouri

NEW DEVELOPMENTS IN
SCIENCE TEACHING
by Eugene C. Lee, Emory University

WADSWORTH PUBLISHING COMPANY,
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343 pages.

7 x9. Paperbound.

SCIENCE TEACHING

and in-service elementary and secondary school science teach“”

fForthcoming:

MODERN CHEMI_STRY
TEACHING
by Marjorie Gardner, University of Maryland

NEW CURRICULUM
PERSPECTIVES FOR
JUNIOR HIGH SCHOOL S
by Paul DeHart Hurd, Stanford University

P

CASE STUDY TECHNIGUES
IN SCIENCE
by Leo E. Klopfer, University of Chicago

CRITICAL THINKING

IN THE SCIENCES
by Cornelius Troost, University of California, Los Angeles
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3 Guides That Tell You the Whole Story of

HOW TO TRAVEL BY FREIGHTER

The Complete Guide to the World's
Passenger-Carrying Freighters

1.

Passenger-Carrying Freighters Are the Secret of Low Cost Travel

Yes, for no more than you'd spend at a resort, you can take a never-to-be-forgotten
cruise to Rio and Buenos Aires. Or through the West Indies or along the St. Lawrence
River to French Canada. In fact, trips to almost everywhere are within your means.

And what accommodations you get: large rooms with beds (not bunks), probably a private
bath, lots of good food and plenty of relaxation as you speed from port to port.

Depending upon how fast you want to go, a round the world trip can be yours for
$250-$350 a month. And there are shorter trips. Fast, uncrowded voyages to England,
France, the Mediterranean; two- or three-week vacations up and down the Pacific Coast
or elsewhere. Name the port and the chances are you can find it listed in Travel Routes
Around the World. This is the book that names the lines, tells where they go, how
much they charge, briefly describes accommodations. Hundreds of thousands of travelers
all over the world swear by it. Travel editors and travel writers say “To learn how
to travel for as little as you'd spend at a resort get Travel Routes Around the World.”

It's yours for just $1, and the big 108-page 1969 edition d every

carrying service starting from or going to New York, Canada, New Orleans, the Pacific Coast,

Mexico, South America, England, France, the Mediterranean, Africa, the Indies, Australia, the

ls‘znthSeng,, Japan, Hawaii, etc. There's a whole section called “How to See the World at
w Cost.

A big $1 worth, especially as it can open the way to more travel than you ever thought
possible. For your copy, simply fill out coupon.

d.

Freighter Days tells you everything you want to
know about traveling on a freighter, from the
momcntgou cross the gangplank to your last day
on board, when you’re wondering how much to
tip and who gets a tip,

You learn who does what on the ship, what the
ship's flags are snyin}(, what the bells mean, etc.
Freighter Days details the preparations to make
to get the most fun from your trip, and it de-
scribes everything from dozens of ways to spend
your days aboard the ship to such marine lore as
what might be the names of those huge birds who
fly above the ship when far out to sea, how to
win the ship’s pool for the daily run, and enough
other facts to make you an “Old Salt,”

So don’t even think of bonrdinﬁ your ship
without Freighter Days, the guide that tells you
how to travel by flei%htct. Many, many drawings,
yet it costs only $1.50.

Mail to HARIAN PUBLICATIONS H
80 Lincoln Drive
GREENLAWN (Long Island), N.Y. 11740

1 have enclosed § ....... (cash, check,
money order). Send me the books checked
below. YOU WILL REFUND MY MONEY |
IF I AM NOT SATISFIED,

How to Travel

Norman Ford's Selection of The
by Freighter

« World's Outstanding Freighters

What Do You Want When
You Travel by Freighter?

+ A real buy in a short trip?

Or a longer journey via many exciting ports?

« Would you like to “island hop’ around the Ca-
ribbean” or the South Seas or to explore the
Mediterranean? Would you like to wander
ashore at half a dozen West Indian Islands
or at Tahiti or Bali or at the enchanted Spice
Islands of the East?

« Would you like an exciting winter cruise at
perhaps half of cruise liner fares? Or a journey
completely around South America? Or to all
corners of the Orient? Or would you like to
know how you can actually find a good recom-
mendable round the world combination of ser-
vices to show you every continent on earth?

Ask anyone who's gone by freighter, and he’ll tell

you there simply is nothing else to compare with

this informal, lower cost way of seeing the world.
for real value in freighter travel, Norman

Ford, America's top travel expert, picks out for

{ou in his big book Today’s Outstanding Buys in

ireighter Travel just those freighter trips which

films OF THE WEEK

Listing Is for readers’ information 0} "',',',‘
and 8mm films on science, engineer nl; Md‘"
and agriculture for professional, studen on MW"
eral audiences. For further III/O"""”U;‘,MDW’
chase, rental or free loan, write 10

b
THE BEAT GOES ON. f6mm, colof S
28 min, Photographed at the licgm.wr
school at Camp Kilmer (N. J.) Job pmﬂ""
ter, film shows the rigorous, demanding K.
that has been set up by the Corps ‘.‘"nmd"
supervision of the National Police COFyn0
on PAL and Youth Activities, YOung iensité
are admitted to the school are taught CCuse:
skills, marksmsnﬁhiﬁ and _classroom ree.
leading to a high school equivalency deg! t e
school has been cited as one of the mo!
tive in the Job Corps program, and ac
a paL official, every trainee has been it he’”
a job with a major police department e g
cessfully completes the course. Audien c&’“ﬂ
eral, Free loan from Associqliqn FI}’TII""

or from A
Madison Ave., New York, N. Y. 10022

FREEZING AND DEEP  FREEZING coph
CESSES SEEN UNDER THE MICR
16mm, color or b&w, English s;;und. in
Shows the phenomena of crys(aUumiolnd
eous and non-aqueous solutions COOEE free
ic control. Dev t of } P
drying process under direct microscopic "sudt
Some instances of application are ShOWE: Los?
ence: high school, college, pmh:ssml!r 'FM
for $5 service charge from Society f‘l’ n,)A“'
American Cultural Services and Educnlz?
972 Fifth Ave., New York, N. Y. 10021+

i
GIFT OF LIFE. 16mm, color, sound 1%z
Tells the story of “Jeff Winston™ Whol petﬂ"w
en with kidney disease and subscqu‘“a on
nent loss of kidney function. He ﬂ"d is l"
treatment with an artificial kidney, 8% Twi
to lead a normal, active and usef’u.l Ii l. ‘d,ﬂ
a week he is connected to an umﬂc:’ﬂpu,
machine in his home to have his blood o, live
Without such treatment, he wou ¢ at
Shown are several actual sequences Shavﬂeﬂ’
modern_artificial kidney center at the °p G

W
with an explanation of how the ar‘llﬂﬂi:}m
works. Audience: schools, univcrsiuesi g
voluntary health ‘gruups, pm[csuiannc‘] AW
tions, Free loan from National Medi 0005+
visual Center(Annex), Chamblee, Ga. 3

THE GOLDEN MOUNTAIN ON Al
STREET. 16mm, color, sound, 34 min.
years ago, Chinese peasants by lhel devol
came to this country. They steadfastly (e °
much of their lives o keeping alive oy o
customs and languages for an ultimat€ Tiisn
their homes, With the Communist 4cc! il
power, this has become impossible. NOW: “iy e
old ethnic and family ties are bred “&,M
face of fast-changing urban life. Dmnnd

88
283
B

comfort, . [] Travel Routes Around the World — The 1 ’
:‘();';( a;lm;h&‘eu;ihfés fop eptiorscgopd oot (v complete guide to the world’s that the Lhinesc.c nlll“’d&
Today’s Buys in g Travel carrying freighters. $1. CA,I.‘:{;]"E" halnehlnh?‘meld “n A eal{illr;lll l’““ﬂﬁ
2 ’ ience: high school, college, :
is a book of well over 85,000 words, jammed with (] Today’s Outstanding Buys in Freighter $360 from Carousel Fiims, 1501 smad‘"’y'

Travel — Norman Ford’s_selection of the
world’s best freighters. $2.

Freighter Days — The guide that tells you
how to travel by freighter. $1.50.
SPECIAL OFFER: All 3 freighter books
above ($4.50 value) for $3,

facts about the ships, their ports, prices, etc. Be-
cause it names names, tells which are the world’s
outstanding freighter trips, it's your buyer’s guide m]
to getting your money’s worth whenever you
travel,

Remember, freighter travel is a real discovery,
and it can save you real money, Wherever the
world might be calling you—Europe, the Mediter-

ranean, South America, the Orient, or elsewhere— Name
et the real help of Today’s Outstanding Buys in Address
reighter Travel. Send for your copy now—yours City & Zip
for only $2, a very small sum for the whole new State Code
world this book will open for you. —t —
SCIENCE NEWS

Copyright © 1969 by Science Service, Inc.
strictly prohibited.

Subscription rate: 1 yr., $7.50; 2 yrs,, $13.50; 3 yrs,, $19.50. Special trial offer: 39 weeks, $3.97.
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is required. Please state exactly how magazine is addressed. Include zip code.

Republication of any portion of SCIENCE NEWS is

York, N.Y. 10036,

MANAGEMENT, MOTIVATION, AT cowa’
NEW MINORITY WORKER. 16mm u""wﬂ'
b&w, sound, 45 min, Presents the ;‘d e
and problems when the so-called h t {orw’
employe comes to work in a deP“ﬂ"“?sz!
first time. A first-line supervisor deSCio, iy
Tommy, a young Negro recently from d ha"n‘p
core’ has been put into his unit, @ Kin
finds Tommy sleeping on the job, Enllﬁ
hour coffee breaks, doing poor work'lo ist e
inﬁsimcrcst and motivation. A psycho/ Tl em %
asks the supervisor to role-play the pl”ﬂ of
has ldes:ribcl.l with_one of the ";:;{I‘) d
panel of experts. The resulting 8 o
strates not only the supervisorgs U“‘"?d "d
the apathy and hoslili(f' facing ned wof“ﬁ
supervisor of newly employed mlﬂ‘”“{]umb“ﬂ
The panel of experts then takes up & mld‘p,r
problems such as: “Has the supervisoftm ;ur’(
expectations clear?” and “How can Migfe
visor get through to someone from ‘:I,;v?;:
cultural background?”  Audience: 'sﬁ’
ek

=%

Printed in U.S.A. Second class postage paid at Washington, D. C. E: lished as News
Letter® in mimeograph form March 13, 1922, Title registered as trademark U, S. and Canadian
Patent Offices. Indexed in Reader's Guide to Periodical Literature, Abridged Guide and the En-
gineering Index. Member of Audit Bureau of Circulation. UNSOLICITED MANUSCRIPTS will not
be returned unless d by a d. self-addressed envelope.

Published every Saturday by SCIENCE SERVICE, Inc., 1719 N St, N.W., Washington, D. C. 20036,
NOrth 7-2255. Cable Address: SCIENSERV.

Purchase $450 color of ¥
rental $60 per week color or $40 pef verly
from Roundtable Films, 321 S. B¢
Beverly Hills, Calif. )}

RIVER OF POWER, 16mm, colof, S%neré
min, The story of what p:trol:un:sc‘:" {o;ﬁ
comes from, and how it is proce o e, *

ADVERTISING mercial purposes is viewed in 'CT;erlll" ('
L. D. Young, Advertising Director, SCIENCE NEWS, 1719 N St. N.W., Washington, D. C. 20036, | §nd gconomic development of S, t:_'y"{;t o
Phone 202-667-8945. { tailing such milestones as the discovfw‘%
Advertising Representatives: SCRIPPS-HOWARD NEWSPAPERS. General Advertising Department: | in Pennsylvania, the growth of the ﬁ‘s a w‘)
200 Park Ave., New York, N.Y., TN 7-5000; 400 N. Michigan Ave., Chicago, Ill., SU 7-3355; | try with the introduction of kerosen¢ Tw inpur
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444-4595; 6363 Wilshire Blvd., Los Angeles, Calif,, OL 3-0026; Room 1522, Philadelphia National | combustion engine. Audience: high S¢pive
Bank Building, Philadelphia, Pa., LO 3-6275; 100 California St., San Francisco, Calif., 989-5570; | chase $210 from Journal Films, 909 ¥
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0 the editor

.
“Metic accuracy

mﬁi‘mca News (1/11, p. 31), con-

G“‘elica feport of the symposium on
Ipy i echnology at Dallas, in which
Cipated,
pon:;e"'mcnd the accuracy of your re-
d g, (\f’erc it s0 in all magazines!)
l°\‘-0nd Manner in which you managed
inf, ense u .lot of the ideas into an
l“iltwo:, article. I should like to add
Npy 2Und the whole issue of SCIENCE
S informative and topical.
Antonie W. Blackler
Cornell University
Div. of Biological Sciences
Ithaca, N. Y.

“ﬂy day in May

lag : Possibility that infrasonic oscil-

Mmay significantly influence hu-

(SN; A avior is indeed interesting

‘p”lin/“, p. 42). However, from

ofg acquaintance with the atti-

ile d|§0!h school children and auto-

; fivers, I have a suspicion. It is

o"lllar statistics would be obtained

Ui from Chicago but also from

lhg o Cherokee and Chattanooga if

MZB IVations were made during “the
days” of any May!

J.G. Olson, M.D.

Ogden, Utah

B
en g, share

(SN.r' Munz in your “Letters” Column
i, s P. 4) comes on strong in
Tt Of Betty Frieden and against
llo,,VdIScriminution in this country.
& T, he becomes absurd and illogi-
%ﬁm.e" he argues that abolition of
Mld g‘alory practices against women
ligy 7 ¢ made contingent upon aboli-
ﬂ""narthc military draft of men, or,
'ithmé"e')’, the joint draft of women
Pe:j]- After all, women have been
from the draft largely be-

"ldMof their childbearing function,
W ehu"Z has made no offer to relieve

I, °f that burden.

o woo"' Will favor the military draft
"}themcn When women share equally
tigy r°0n.lrol of the defense and for-
S, S2tions  establishments in  this

Y- In the meantime, men might
e M““Py themselves with lifting
b . the burdens of prejudice and

inaj
i, 2ton from women rather than
" °T new burdens to impose on

Jeanne Richie
Honolulu, Hawaii
(See p. 206)

ow 1scolor television transmitted?

(See page 166 of THE WAY
THINGS WORK.) How is electronic
data processing done? (See page 302) .
How does a helicopter fly? (See page
560.) How does “dry cleaning” clean?
(See page 407.) Why does a record
player play? (See page 314.) How does
the simple switch operate? (See page
96.) Why do vending machines reject
counterfeit coins? (See page 324.) What
happens at the telephone exchange?
(See page 112.) How does a Polaroid
camera produce pictures? (See page
172.) What makes gunpowder explode?
(See page 448.) What does a nuclear
reactor do? (See page 54.) What hap-
pens in “supersonic speed”? (See page
556.)

This remarkable book will answer
hundreds of your questions, and the
ones children ask, about the design and
function of mechanical objects and tech-
niques that are part of your daily life.
Two-color drawings carefully explain
both simple and complex technological
concepts . . . from a ball-point pen to
lasers, from an automatic transmission
to radioactivity, from the jet engine to
ultrasonics.

THE WAY THINGS WORK is a
lucid encyclopedia of technology, an
endlessly fascinating anthology of de-
scriptions and diagrams that unravel the
mystery of common mechanisms and
today's technological marvels. It's a
book to delight everyone intrigued with
the way things work.

We invite you to mail the coupon
below. A copy of THE WAY THINGS
WORK will be sent to you at once. If at
the end of ten days you do not feel that
this book is one you will treasure, you
may return it and owe nothing. Other-
wise, we will bill you $8.95, plus postage
and handling. Atall bookstores, or write

630 Fifth Ave., New

a‘ York, N. Y. 10020.

@ -
-
4 4

to Simon & Schuster, Inc., Dept. W-14,

An
The  jjustated =
Way _ frcycioned
Things o
Wwork 1= hnologyY Please send me ...

How it works

SIMON & SCHUSTER, Ine, Dept. W-14
630 Fifth Ave., New York, N. Y. 10020
copy (s) of THE WAY THINGS WORK. If after exam-
ining it for 10 days, I am not completely delighted, I may return the book
and owe nothing. Otherwise, you will bill me for $8.95 plus mailing costs.

From color camera to computer

1,071 two-color drawings
Easy-to-understand explanations

...... ZIP.oieasossenvene
-day privilege with full refund
-
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inew Catalog 2000 Novelties:

¥ Now Sand for world tamous cataiog of novelties, live an: ]
e, scientitic. sugties; o biat. tunmakers. Blanes
] Joats, tooms: magle iricks, Joke artictes. unusua ||
H eos, kad atnesss
Boven
1 s : .
3 o o

opes, ma
i e,

Aives,  mitlords, i
Rornes. Bimrte. o1c. Bénd posteard o ihis ‘. Ho Tetter needed]
B e (7] yes—) want FREE Catalon. My

R A SRS Y rveione
Llnhnun Smith Co., Dept. 508, Detroit, Mich, 48224 1

("'52 35MM SLIDES OF THE
APOLLD 8 MISSION!

40 IN COLOR.12 BLACK AND WHITE

ALL 52 SLIDES FOR $13.00, POSTPAID
See the good Earth from 240,000
miles away! See close-ups of the
Moon. Brilliant, clear, authentic
pictures.

8 selected color prints, 11”7 x14”
on heavy Chromekote stock, suit-

able for framing, plastic bound
into a memorable book,..... $5.95

Make check or money order payable to:

SPACE PHOTOS
Department SN-3 !
& 5

2608 Sunset Bivd., Houston, Texas 77005

EXCITING
STIMULATING
McLEOD GAUGE

VACUUM KIT

l

Construct low priced McLeod Gauge designed for stu-
dent and amateur use Includes pyrex gauge with
case, plastic tubing, hardware and seal. Directions

for calibration. $15.00

Less Mercury—
in Elel'l o) hook of
50¢ Low priced physics equip-
Free catalogs

you can do .
ment_for_schools -ml sclence projects.
—send 15¢ for postage

MORRIS ana LEE

Deopt. SN3A69, 1685 Elmwood Ave., Buffalo, N.Y. 14207

Letters from p. 205

Names askew

Thank you for the article on killer
whales; I enjoyed reading it (SN: 1/18,
p. 74). A personal experience that I
had with one of those intelligent ani-
mals at the Public Aquarium in Seattle,
Wash., may interest your readers. It
shows an amazing degree of confidence
on the part of the keepers in the friend-
ly disposition of the whale. At the end
of the show, during which the animal
responded to simple commands like a
well-trained dog, the girl trainer asked
if anybody among the spectators would
like to volunteer for a kiss from the
whale. Eager for the experience I went
over to her. She told me to bend down
to the whale who lingered right before
me in the pool. He met me halfway
and touched my face gently with his
massive tongue. Would you believe
what he confided to me in that intimate
moment? He was quite upset about
the bad reputation of his species and
asked me what they could do in order
to get a more decent name. After all,
he said, man calls himself Homo
sapiens, though Homo ferox or killer
man would be much more appropriate.
Thinking of the whaling fleets which go
after the last remaining whales, of the
mass slaughters of seals and of the
shooting of big and small game for the
sake of trophies, I felt that his plea for
a change of name deserves considera-
tion. What do yeur readers think?

Hans U. Weber, Ph.D.
Foundation for

Nutrition and Stress Research
Redwood City, Calif.

Protest

One thousand brickbats for your
article on “Tribal Lands and Cattle”
(SN: 11/2, p. 450).

An aborigine is a member of a native
race; the Australian aborigine is the
Aboriginal.

“Walkabout” is a term applied to the
periodic wanderings of the nomadic
tribes comprising the Aboriginal race.
When one goes walkabout, therefore,
he is performing an act directly oppo-
site to a sit-down strike.

Other less important facts which you
used incorrectly in an endeavor to add
authenticity: a lubra is a native woman,
not necessarily a wife, and Aboriginal
mythology is called the “Dream Time.”

Mrs. C. R. Hubiak
Ventura, Calif.

(The walkabout and strike parallel

refers to the ends, not the means, Ed.)

Address communications to Editor,
Science News, 1719 N Street, N.W.
Washington, D. C. 20036
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BRING BIG. BRIGHT RAINBOWS
INTO YOUR LIFE!
With JUMBO size Prisms:

Speclal Sale; 2 for $10.00 plus

$1.00 pp, Trap \..ur own Raln-
bow! K - ar

e
. ruJth n heau-

$3
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HARRY ROSS &Fiiend sy 7

Make ANY Wlndow
ONE-WAY GlASISJ o
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this mirrored plastic 1172" x 16” sheet o @ 50
glass window. Cuts to any size, thP"

with scissors. POSTPAID

HANDI-HELPERS, Unlimmd o108
| 8ox 69-5N, coLLINGSWOOD, N. J

WRIT ERS

Y. publisher wants bnoks
mllun, nonfiction, No fee W Y
opinion. FREE: Brochures um show M‘ lips
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EXPOSITION PRESS I ”

50 Jericho Turnpike, nrlchv, N Y. 117

it Racte o 8
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3 > ,,,,‘ else 1 huy Send €

! Money Order 1oday umﬂ-9
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Untical
Pllsars

The

i Orists explain light

M dark neutron star

(S}E}.}c, problem that optical pulsars
i lh‘v 2/1, p. 111) present to theorists
o ““ current models of pulsars tend
4VOr neutron stars over any other
.up;n"!““- Bul‘ neutron stars are not
they :‘d to emit visible radiation. If
il i!"\‘;]l clcctrumugnclxc radiation at
le"glhg ould be in the X-ray wave-
To |
Vith
Plllsm

Cony

Make neutron stars compatible
1€ observed radio emissions of
ﬂriol,;‘l‘hmrisw huvg had to adopt
o S“rrskhcmcs n which neutron stars

e, ounded wnth»clu}uds' of charged
ti 3 ‘N‘J\Aml magnetic 1lch!s; these par-
the ﬁe‘;:]l-mg under the influence of
Waye, $ would produce the radio

S,

Ually such a system should not
oy, l:f‘f visible light. Visible light is
1Y the product of electrons op-

Tating vic1.: )
Electng Within the confines of an atom.
in “er?"‘ acting over large distances

|0W;“' plasmas would radiate instead
I, radio frequencies.
h)-p(:\:_ﬁhowever, by setting up a
mifnic ';:‘IL'nl plufl_nn in which glcclmnx
tig . ¢ conditions under which they
ho, '™ atoms, three theorists show
ity f p]u.«.\'mu surrounding a neutron
Tadiy ‘:‘ yield the optical as well as
The Manations of pulsars.
Hun New model is drawn by Drs.
of o '¢ Chiu and Vittorio Canuto
Ncwc Institute for Space Studies in
of ¢ c(,{\k and Dr, Laura Fassio-Canuto
it 510"‘ tate University of New York
oY Brook,
'“U;'..c!r‘)"" in a magnetic field will
Of ¢ an circles around the direction
lhge” N€1d. T classical plasma theory
lropg Circles are large, and the elec-
T, il emit various frequencies of
aves as they spiral from one
0 another,
gilnut:l Drs. Chiu, Canuto and Fassio-
5 1o ; Propose, in the Feb. 8 NATURE,
fgg Magine g plasma in which the
Ugh o'®Neth and electron energies are
4 the clectron orbits have di-

Arrow shows location in Crab Nebula of first optical pulsar sighting.

Lick Observatory

Optical pulsar close up. At left it is flashing; at right it is dark.

mensions about equal to those of elec-
trons in atoms. In this situation the
same constraints would apply to the
electrons in the plasma as apply to
those in an atom: they could move
only in certain of an array of possible
orbits and not in others.

When the clectrons move from orbit
to orbit, they would do so in sudden
jumps, and on the jump they would
emit bursts of radiation. This radiation
would be in the visible or ultraviolet
range.

The electrons in the hypothetical
plasma would act in analogy with the
way electrons are known- to act in
atoms. Theoretically this would be the
case in the postulated environment of
a neutron star, an environment that
cannot be reproduced experimentally.

If the theory holds, light from the
plasma, like the radio waves emitted
by the plasma, would go off in the
direction of the magnetic field and
would be held in a fairly well defined
beam. Since the field in this and other
current models is assumed to be di-
rected along radii of the neutron star,
the Chiu, Canuto and Fassio-Canuto

model follows some others in explain-
ing the flashing as the effect of sweeping
the beam across the line of sight.

Finally, the new model must also
explain the brightness of the pulsars.
Some method is needed to pump energy
into the plasma electrons. Collisions
among the electrons alone would not
knock enough of them into higher
energy states to give the intense emis-
sion that is seen.

So the authors postulate that the
electrons are continually pumped into
higher energy states by oscillations of
the neutron star. The oscillations would
not have to be large; a few centimeters
back and forth would do. Such small
oscillations could be quite chaotic, like
waves on an ocean, and the three
authors suggest that the random sub-
pulses that are seen to underlic the
main pulses of the pulsars may reflect
the randomness of these oscillations.

While the theoreticians are thus hav-
ing their first inning with the optical
pulsars, observers have been busy re-
fining the observation. Drs. J. S. Miller
and E. J. Wampler have used a kind
of stroboscopic arrangement in which
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the pulsar was observed through a
slitted wheel that could be synchronized
with the pulsar period. The signal
that came through the slits was fed
to a television camera with an image
intensifier to build up an image of
the pulsar.

Drs. Miller and Wampler have made
photographs that show the pulsar when
it is on and when it is off. They con-
clude “that the southwest central star
[of the Crab] is in fact responsible for
the optical light pulses discovered by
Cocke, et al.” And they go on to
say that “because the field [background]
stars do not vary, the possibility that

MUSKIE AND HICKEL

the observed flashes are produced by
spurious electronic signals may be
eliminated.”

Meanwhile, from University College,
Dublin, Prof. Neil A. Porter reports
that two observers, Drs. D. M. Jen-
nings and E. P. O’Mongain, working
at Qrendi in Malta, have seen optical
pulses coming from the directions of
both NP 0532 and NP 0527, another
pulsar near the Crab Nebula. The
width of these pulsations is only a
few billionths of a second. Those so
far seen in NP 0532 are a few thou-
sandths of a second wide.

The Irish report is preliminary. <

§hapipg theﬂf[:lean Water Act :

Hickel: No limit on liability.

The Missouri runs muddy into the
Mississippi. Beer cans bob in the Po-
tomac, while Lake Erie chokes on its
own plant life. Fish wash ashore dead
in Arkansas and New York, and the
beaches of Santa Barbara bear black
splotches from oil still coming in. Three
years ago former President Johnson told
Congress, “Today, virtually every river
system in America is touched by pollu-
tion. This menace grows more serious
each day.”

The situation doesn’t look any better
now. Not only are there holes in
existing law, money to fund existing
provisions like the construction of waste
treatment facilities is not being made
available.

Senator Edmund S. Muskie (D.-
Me.), chairman of the Subcommittee
on Air and Water Pollution, and spon-
sor of much recent pollution control
legislation, is presently holding hear-
ings on a new bill. His latest effort
to plug the holes, the Water Quality
Improvement Act of 1969, attacks three
major sources of water pollution not
now covered by recent legislation: pol-
lutions from oil, vessels and heat.

In the case of oil pollution, under
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Muskie: Oil, vessel and heat.

the Muskie bill, the company that
through negligence spills oil, be it from
an offshore or onshore installation or
vessel, would be required to notify
the Secretary of the Interior and clean
up the mess. Failure to notify could
mean a fine of up to $5,000 or a year
in jail. Failure to clean up the oil,
leaving it for the Government to do,
could cost an oil company or ship
owner up to $15 million.

Muskie’s bill will not be the only
one to go before Congress. A new
challenger is expected in the lists this
month when Secretary of the Interior
Walter J. Hickel will present the Nixon
Administration’s version of what to do
about water pollution. Although Hickel
has kept the wraps on, most of the
heavy betting has been on the side of
a much weaker bill than Muskie's.
Hickel has indicated (SN: 2/1, p. 110)
that pollution control should stress Fed-
cral aid, not Federal regulation.

Nevertheless, last week Hickel sur-
prised his critics by issuing an order
holding oil companies responsible for
pollution damages from operations on
the outer continental shelf, beyond the
three-mile limit.

1969

He went a step further than MUSK“:
and declared that negligence need nof
be a factor; any spill, rcgardleﬂso,
cause, was enough to make thesk'ﬂ
companies liable. Unlike the M“ ln
bill, Hickel's order sets no ceiling ?
the amount of liability oil compan®
must pay. e

These features of absolute respo™™”
bility and unlimited liability aré S.B
ilar to earlier Muskic oil polufl®
legislation which the Senator tempé™®
after it was rejected in the House.

The Muskie camp doesn't f
thunder has been stolen, Muskie >
the Hickel order as an cndorsemf"nh
for his bill. The Hickel order, Wh®
is a regulation based on existing o
is narrower than the Muskie bil -
cause it is limited to Federal 168
and permittees and doesn’t apply
companies operating under state ¢
in state waters. ;o

Other elements of the Muskic Prel
posals, on which Hickel has not
been heard, include: A

® On vessels, establishment of 3,
ceptable performance standards fT *
board sanitation devices that treat S
age discharged from commerci®
pleasure craft. :

e On thermal pollution, ccniﬁcﬂ‘z‘"_
before a nuclear power plant 135 clitY
structed that it will meet water qU4°0
standards. Under the present sY3“¢
the Atomic Energy Commission mde'
issue a permit or license without -
termining beforehand whether plant
tivities will violate such standar®

Under the Muskie bill, cerliﬁﬂ"“
would come from an interstate OF s;:d‘
agency. The provision applies 10
erally regulated activities, including ble
discharge of wastes into nﬂ‘"gau,
waterways, which comes under the P ”
view of the Corps of Engineers: il
clear power plants would be 5
affected, but also included Wo}'ldfu,]
dam construction, some fossil .
plants that are built under chcr",l p;le
mit and industries that used navié®
waterways for cooling. o i

In addition, the bill emphasizes, o
new research areas: acid mine df""".‘;n
lake eutrophication (oxygen deplet
and oil pollution removal.

In the current hearings, t
dustry has not objected to the ]:iaﬂr
ciples behind the proposed lcg'?lu "
but has balked at paying the bl o
dustry witnesses regard the $15 mi and
clean-up fee as being too €Y g
possibly unnecessarily burdensom® a0
eral marine insurance underwrite®
objected.

Organizations such as the Manu%
turing Chemists Association an P J
companies were critical of the the uirt
pollution section, which would reﬂ“fs
the issuance of Federal permits
of the waterways for coolant.
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Tlilizeq human egg, 60 hours old.
%mbecen1ber Dr. David G. Whit-
of Sydney, Australia, reported
Successful attempt to get sperm
Whid:ctratc and fertilize mouse eggs
b 59 the female’s body (SN: 12/14,
1 fog Those eggs, transplanted to
Mgy, . Mother, developed into nine
" fetuses,
hhc;‘i]“’“s'y, Dr. C. R. Austin and
C‘Win “agues at Tulane University in
ﬂlfon, La, had discovered that
O, Sccreted by follicles in the
els Cssential to help human eggs
i . Outside the body. Follicles are
Tuctures that hold a woman’s
bing,* OF eggs, which is complete at
» 40d release mature ones monthly.
Vory fOOn them they laid the ground-
Ty OF experiments by three British
Nk'ru: IS who report in the Feb. 18
E the successful mating of seven
€88s and sperm in a test tube.
Xt step will be transplanting
nn 88 to a woman who is unable
v Cive: the fertilized eggs cannot
and grow outside a natural
begn ’df°f which no substitute has yet
T °V?l0pcd.
ichieve in vitro fertilization of a
; Begg. Drs. R. G. Edwards and
W"Wi vister of Cambridge Univer-
Genemul Patrick C. Steptoe of Oldham
lihg % HPSpital. created in a test
Y lhateﬂvlronmcm that closely match-
"%en of a female uterus. From
g ;’Vho were undergoing hysterec-
O medical reasons, they col-
Yy, 88 and placed them in a
Aftgy Tich in ovarian fluid.
&be, the € egps matured in the test
thy .- "eSearchers introduced sperm
b in’;‘e";um. Of 56 eggs that were
. Only ¢ 34 continued to mature.
I:ﬂll' 3S°Ven of these were truly
¢ Werg | hours later. Of these seven,
abnormat,
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One explanation of the abnormalities
is that the eggs may have degenerated
somewhat before they got to the test
tube. Another is that the proportion of
abnormalities may be no higher than
occurs naturally. Though there is no
way to be sure, the researchers suggest
they observed a natural process of selec-
tion. As early as one day after normal
conception, it may be, half of all na-
turdlly fertilized eggs are aborted, un-
noticed, because of some abnormality.
A third possibility is that the experi-
mental techniques themselves damaged
otherwise healthy eggs.

In future trials, Dr. Edwards and his
colleagues plan to collect eggs from
young, healthy volunteers during the
fertile period of the menstrual cycle
when fresh eggs, partially matured by
natural means, are available. This, he
points out, will reveal the cause of
the abnormalities. Before going ahead
with plans to transplant an artificially
fertilized egg into a woman, he must
know whether his techniques or de-
fective eggs are the source of the
problem.

Transplanting a fertilized human egg
is by no means even a potential solu-
tion to most cases of infertility, but it
might be valuable to the one to two
percent of women who fail to con-
ceive because their follicles are blocked
and, therefore, cannot release an egg.
In about half of such cases, the egg-
bearing follicles can be opened, but

RUBELLA

in the other half, treatment is im-
possible. Now, it might be possible
to remove those blocked eggs by sur-
gery, fertilize them in a test tube with
the husband’s sperm, treat the woman
with hormones to make her ready for
pregnancy and then implant the de-
veloping embryo.

In any case, at present, and as far
into the future as any scientist can
see, test-tube fertilization does not raise
the specter of test-tube babies. That
possibility remains “pure science fic-
tion,” declare the British scientists.
After conception, a fertilized egg floats
freely in the uterus for six or seven
days, but then it embeds in the uterine
wall through which its nourishment is
channeled. Until scientists create an
artificial womb, a test-tube baby is
inconceivable.

The significance, rather, is for basic
research. In spite of all that is known
about reproduction, there are enor-
mous gaps in understanding because
fertilization and embryonic develop-
ment are ordinarily hidden from the
scientist's scrutiny. Much of what is
clear about the process comes from
work with sea urchins—creatures whose
cggs are normally fertilized outside the
female's body where development can
be observed. But the jump from sea
urchins to man is a risky one.

Test-tube fertilization of human
eggs, therefore, offers researchers a
window on a phenomenon they have
not observed before and with it the
promise of new insights into problems
of infertility, contraception and the in-
itial stages of life.

Vaccines may hg licensed bi fall

With a possible epidemic of Ger-
man measles (rubella) expected by the
U.S. Public Health Department in 1970
or 1971, scientists are bringing together
information from the latest tests all
over the world in the hope that a
vaccine or vaccines can be licensed
by this fall. There are competitors;
there may be more than one licensed.

So far there have been about 100,000
tests made with the two principal vac-
cines being prepared for approval.

The largest number of tests to date
has been made with the HPV-77 weak-
ened rubella virus strain developed by
Drs. Paul Parkman and Harry Meyer
Jr. of the Division of Biologics Stand-
ards of the National Institutes of
Health, which licences vaccines for use
in the United States.

The other vaccine is based on the
Cendehill strain, and has been given
to 25,000 persons. It is used in the
vaccine offered by Smith Kline and
French Laboratories, whose Belgian

subsidiary, Recherche et Industrie Ther-
apeutiques, began its development in
1964. It has had clinical trials in the
U.S., most western European countries,
Asia, Africa, Puerto Rico and Jamaica.

Smith Kline and French claims that
fewer and milder arthritic-like symp-
toms result from its strain.

The Public Health Service is hoping
to promote mass inoculation of some
20 million children before 1970, the
date of the predicted next epidemic.
The mass inoculation would cost the
Government about $25.6 million to fi-
nance and would be carried out by state
health departments.

So far, the test vaccinations have
been good for three years, but it will

take some time to prove that a girl
‘vaccinated at the age of six will be

immune if exposed when she gets
pregnant. Rubella in a pregnant woman
can cause defects in her child.

Ne vaccine will be given to pregnant
women.
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For The Science Hobbyist

Every lab needs a balance, but the hobby-
ist often finds himself faced with a dilemma
— whether to buy a demonstration balance,
and settle for approximations . . . or spend
more money than he wishes, in order to
obtain meaningful results.
Ohaus obviates compromise!
There are Ohaus balances and weight sets
for every budget:
Even Arm Balances from $14.95
Triple Beam Balances from $24.75
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Write today for your copy of our catalog.
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SEALAB e

Aquanaut Cannon in Sealab 1.
—
Sealab III, the most s‘oph”“cmeg,

of the Navy's Deep Submergenc®
tems Project underseas habitats, hassﬂ
more than its share of trouble ( ¢
2/15, p. 161). An accident last wb"
that took the life of one of Seal?
most experienced divers brou},h'
trouble to a climax. It could be
equivalent, for the man-in-the-sed r 1
gram, of the space program’s
Apollo fire in which three astr©®
died.

Late in the week doctors still ¥ I'Y
waiting for the results of Iub"""t
tests which might settle the cause ¢
aquanaut Berry L. Cannon's death:
the meantime the Navy was runni®
tests of Cannon’s equipment 40
breathing gas mixture to see if “d ;
function might have caused the accid® n

At first it appeared that Can
might have suffered a heart .lltd‘-k gg
an autopsy performed by San scPh
County's chief pathologist Dr.
Luibel and observed by Sealab's clﬂ“
George F. Bond left neither phy® e
satisfied that a heart attack W&
cause of death. Death was d“”bp)’
simply to cardiac arrest, the “""bal.
was termed inconclusive by Dr-
and further tests were ordered. g0

When Sealab was lowered int? g
feet of ocean earlier this monlh' it
showed up. It was in an ammP Ba s
them that Cannon, Robert il s
and two other divers were IUW‘-rc
Monday.

Barth was the first to leave the ©
sule. Cannon followed him. Bot

paul

lﬂ

P'
e



brealhmg through umbilical tubes at-
10 the transfer capsule in which
b {:awere lowered to Sealab. The um-
i U:Ibcs also carried hot water to
their prototype wet suits.
ma““‘)ﬂ had what appeared to be a
w‘ Wo minutes after leaving the
€ and was seen by Barth to be
w"{g with his breathing gear. Barth
Nmed Im back to the capsule and gave
: ?IOSed chest heart massage and
Were al_rcspiralion while the aquanauts
%be‘"g hauled back to the surface
on I vessel, the USS Elk River. Can-
%Was pronounced dead in Elk River’s
Mpression chamber.
day, the leak had been repaired Mon-
' ~annon and several other aqua-
Yy Would have started a 12-day
m‘)n the bottom last Tuesday. In
Of the accident it was decided not
‘lkl:nd other divers down to fix the
. Intil the cause of Cannon’s death
3 ¢n determined. So Sealab II1 has
N.vyrelurncd to the surface, where the
legk Says it will be easier to fix the
in g MYWay. The two leaks are located
ng boxes where electrical cables

Entep
Th‘he habitat.
¢ effect on the Sealab IIT experi-

:;:t Of Cannon’s death will have to be
hw'mlned after the cause of death is
ufaF' If the accident was the result
Py Teak malfunction or some hidden
‘¢l problem of Cannon’s, then the
it ent presumably can go ahead
litle delay. 1t will be another
T if an equipment failure or a
‘u“ﬂderstlood effect of the breathing
'limre‘ 'hellum spiked with oxygen and
¢ Nitrogen, is the culprit.

L
S in the Pyrnees

hct:t,’m;?ts to utilize the sun’s heat by
ot "Ng it through a powerful lens have
0 very successful—at least be-
N!nitfh? level of starting a fire with a
The Ying glass,
rench have been in the fore-
Wil f What research there is in large-
ar ovens, as they are called.
in y 1951 they have had an installation
"htre estern Pyrences at Montlouis,
%Vlblthe sun’s rays, reflected off a
by ]e pPlane mirror, are concentrated
arge parabolic reflector onto a
Yy, “Tea.  The Montlouis device
By & thermal power of 50 kilowatts.
('emerApl'll 15, the French National
W]h for Scientific Research (CNRs)
| Mm ¢ Operating a much bigger, more
Tht n“l Station, also in the Pyrenees.
N, Y Oven will produce about a
"igh t:“ of power, and is expected to
'ﬂlkin Mperatures of 3,800 degrees C.,
Mhi Possible a number of experi-
r: fundamental and applied high-
ture physics, as well, perhaps,

as producing energy for industrial con-
sumption.

The problem with reflecting ovens
is that the sun’s light must come in
parallel to the axis of the reflector.
Since the position of the sun shifts, and
the bulky, fragile parabolic mirror is
difficult to move, a plane mirror is used
to direct the sun’s radiation onto the
concentrating device.

In the new installation, located be-
tween the towns of Odeillo and Font-
Romeu, the problem will be solved by
63 heliostats. These are remote-con-
troHed clusters of 180 plane mirrors,
each 50 centimeters on a side, giving a
total of 45 square meters of reflecting
surface per heliostat. The clusters are
placed on a series of terraces which
surround the big parabolic reflector, al-
lowing an uninterrupted sheet of solar
energy to be reflected onto it.

The concentrating surface itself is
constructed of 9,000 small plane mir-
rors arranged so that they form a para-
bolic surface of 2,500 square meters.

Among the principal objectives of
the Odeillo installation are the pro-
duction of:

® Large, ultrapure crystals, as well as
ultrapure metals and alloys. A tech-
nique known as zone melting can evapo-
rate impurities from solid samples. A
sample is drawn across a spot where in-
tense heat is concentrated and melts
and refreezes by sections,

® Compounds containing very pre-
cisely known quantities of impurities
which determine physical, chemical and
mechanical properties, thus permitting
the creation of highly specific sub-
stances.

e Extremely heat-refractory materials
(and the forming of these into shapes
by rotating such material in the solar
oven, which serves as a kiln).

® Accurate high-temperature thermal
shocks.

e Precision purifications, absorptions
and dissociations.

SCIEN_TES SALARIES
Trying to keep up

The pay scale for scientists in Gov-
ernment has long been lower than that
in private industry, and still is. Even
with the increase scheduled next July
for Federal white collar and postal em-
ployees, which for some grades will
average as high as nine percent, many
Government pay rates will lag behind
those of private industry.

By law, Federal employees next July

should earn salaries equivalent to those *

their counterparts in private industry
carned in June, 1968. The final deter-
mination of these levels is up to the
Civil Service Commission and the Bu-
reau of the Budget, and neither agency

has as yet set any policy on salaries.

As a guideline, however, economists
at the Bureau of Labor Statistics have
compiled a table of calculated pay rates
for annual average salaries in private in-
dustry, along with a schedule of au-
thorized salary rates for Government
employees,

Despite the law, which flies in the
face of budget realities, a graduate with
a chemist’s or engineering degree enter-
ing the business world without experi-
ence will still be likely to earn more
than his Government counterpart. The
latter now comes into Federal service
at up to $7,456, while in industry he
was last June paid an average of $8,061
for chemists or $9,023 for engineers.
Even if the new Government pay line
matches that of industry for last June,
it is quite likely that salaries for college
graduates hired by private enterprise
will be higher than in 1968.

For positions equivalent to the head
of a major division of a research labora-
tory, the salary for an experienced
chemist or engineer would average
about $22,000, compared with an aver-
age of $25,416 and $23,280, respective-
ly, for those working at jobs of equiva-
lent responsibility in industry.

Meanwhile, based on an entirely dif-
ferent kind of survey, the National
Science Foundation has issued an early
report on 1968 salaries of the 298,000
scientists answering a questionnaire cir-
culated annually by the National Regis-
ter of Scientific and Technical Per-
sonnel. The survey did not include
engineers.

For scientists responding to the ques-
tionnaire, the median annual salary was
$13,200, with 10 percent earning more
than $21,500 and another 10 percent
less than $8,500. Self-employed scien-
tists earned the highest salaries. Next
were those employed by industry and
business, and by non-profit organiza-
tions, earning $14,700.

Federal Government scientists re-
ported a median salary of $13,500,
$1,200 less than in industry.

About one-third of the 298,000 regis-
trants were primarily engaged in re-
search and development during 1968,
with 15 percent in basic research and
13 percent in applied research. Teach-
ing was reported as their primary work
by 21 percent.

Educational institutions employed 40
percent of the scientists; industry and
business, 32 percent; and the Federal
Government, 10 percent. However,
more than two-fifths (43 percent) of the
registrants were involved in some work
supported by Federal funds.

Future reports will include cross-tab-
ulations that should provide additional
insights into such manpower dynamics
as geographic mobility, work-history
patterns and career development.
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NEW LAB NOTEBOOK
CAN BE MICROFILMED

New Laboratory Notebooks have screened
grid lines on each work page. This permits
clear, legible microfilming or reproduction
by other processes.

Permanently-bound, they keep results of
R & D work in proper form for patent claims.
Consecutively-numbered pages, ruled for
databulation or neat sketches, are set u
for proper entry and witnessing of devel-
opment work.

Notebooks are available with detachable
duplicate pages for review by project man-
agers and research directors.

Available immediately — $4.50. Quantity
discounts.

Send bulletin and price list.

Name Title
Org.

Address.

City.

State ZIP.

SCIENTIFIC NOTEBOOK CO.
719 Wisconsin Ave., Oak Park, 111. 60304
Phone: (312) VI8-1819

ot

Study meteorology
in nature’s
weather laboratory.

Located at Center Harbor, New Hampshire,
Belknap College is in the midst of lakes
and mountains where there’s a lot of
weather to learn by.

You'll do research in cooperation with Mt.
Washington Observatory as part of your
program. You'll also go on field study trips
on top of some of the stormiest mountains
in the country. And you'll receive a B.S.
degree in Meteorology ready for an inter-
esting future. Your career in meteorology
can be with the U.S. Weather Bureau, the
Armed Services, airlines and private in-
dustry. Or, you may decide to go on with
graduate studies.

Belknap will prepare you to join one of
the most exciting and fastest growing fields

of science. Meteorology. For information
on Belknap, write:

B ELKNAP COLLEGE

Center Harbor, N.H. 03226

pend $800 on an electric

calculator or buy

JE S\ this $89 German

machine

® A 3-Ib., 15-0z. portable mastermind
(8x7x3%") e Ten-digit keyboard —
fifteen digit read-out e Multiplies,
divides, adds, subtracts e Extracts square

roots ® Provides automatic read-out of negative
° C

il o 4,

There are basically just two kinds of calculators that
make economic sense. If you can keep one of those
$800 electric machines whirring a good part of
every working day then anything less is no bargain.
But if you are a busi engineer, a shi

clerk or plant foreman (who figures bids and such),
a doctor, storekeeper — anyone who spends even
30-minutes a day writing figures on paper — then
this last word from Germany can definitely save you
expensive time and costly mistakes, without making
a major capital investment. The MULTATOR-4 not
only multiplies and divides at a brisk clip, but it can
perform tricks only a few of those very expensive
machines have been taught: such as automatic re-
entry® and read-out of negative balances (book-
keepers take note!). This compact wizard from
Hamburg naturally extracts square roots, but then,
quite a few of those expensive machines can do
that also.

Buy a calculator by mail? Sight Unseen? It may be
unorthodox, but it is the only way to buy the MUL-
TATOR-4, and to buy it for $89 .Because we are the
only link between the manufacturer and you (the
exclusive importer/retailer), you save the usual
distributor /dealer /salesman markup.

re-entry ® Many

other features found only in the most expensive calculators

Our Guarantee: It's simple. You may return
the MULTATOR-4, for whatever reason (or for
no reason at all) within two weeks. After that,
the Guarantee covers material and workman-
ship for a full year. Needless to say, we main-
tain a complete spare parts and repair service.

ORDER MULTATOR-4 FOR A TWO WEEK TRIAL

"] Please send me the MULTATOR-4 | enclose
$89 plus $2 for postage & insurance.

[7] Please send me the metal, vinyl covered,
foam lined Executive Carrying Case. $10.
California residents please add 59% tax.

R e Tl 3
584 Washington St. SN3-1
San Francisco, 94111
(415) 981-5688

averhills
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LEPROSY Lo T
Long:lived rodent for researcl

A long-lived animal of the hamsu;
family, being used in leprosy reseﬂf'
for the first time, promises to nIIQW y
slow-growing human leprosy bacillt®
chance to grow to a useful size. A Prg‘y
lem in leprosy research has been la
ratory models for study. e

Dr, Chapman H. Binford of tdi'
Leonard Wood Memorial for the Ef
cation of Leprosy observed the animt
mystromys, on a trip to South Al
while visiting the laboratory of Dr'fof'
S. D. Davis, who first adapted them
use from the wild. Dr. Binford
several pair shipped to his Jaborator)
the Armed Forces Institute of Patholof
in Washington, D.C. il

Now the pairs have multiplied “D]n
there are several hundred of them: i
addition to the work Dr. Binford
doing, the AFIp is using mystromy?
test the effects of radiation, an
Woodard Research Laboratory i
don, Va., is using them for cancel
search.

Dr. Binford originally produccd
mild type of leprosy in the mystro™
he has now begun efforts to pf‘{ducc
more severe disease by suppressing
animal’s immune system.

Just as a person rejects an org?
transplant without an immune SUPPrﬂ,
sant, an animal rejects the leprosy ol
lus or any other foreign bodies: T g
niques of immunity suppression inclt
the removal of the thymus, total i
irradiation and lately the use O
lymphocyte serum which reduces
number of lymphocytes. of

Dr. Binford based his leprosy wofl
with the mystromys on similal ws,g
done with mice by Dr. Richard R
Mill Hill, England, headquarters o
the British Research Council. Df* ©
produced larger lesions in mice thar
ordinarily seen in humans. flf

The mice and hamsters cusw“’:iﬂ
used in leprosy research usually dll'vc‘
two years, but the mystromys have lrd"
more than five years in Dr. Bif On¢
laboratory, giving the disease @ chd
to progress and be studied.

Basic research is still nec
get at the cause and ultimate g
leprosy. Although the sulfone drt# o
cluding pps, are keeping it un ‘creafv
trol, especially when diagnosed 1
stages, leprosy is not yet conquer® 50‘

There are some 20 million €& g
leprosy in the world; it is relative y[ri¢'
mon in Vietnam as well as in' po¥
India and northern Latin Amef'ca'n [
sibilities of contagion from per% i
person are extremely low, Cm-“.r?.sﬂ #
popular belief, but if the dl-“"d -
allowed to spread in an untreaté® @
son, it is difficult to control.

E
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Medical sciences

B0ckewisrpy

Ajﬂc\ring sweat and emotion

Coloreq sweat—purple—has appeared in a 37-year-
of Woman in Defiance, Ohio, a small town southwest
TO'edO. The rare condition recalls a waiter exuding
2ple sweat who was described by Ernest Hemingway
w3 novel “The Sun Also Rises.”
i € waiter who served us was soaked through,” Hem-
2y wrote. “His white jacket was purple under the
m 8, .. he must drink a lot of wine or wear purple
derghjrgg »
M;)he Feb. 3 issue of the JOURNAL OF THE AMERICAN
tiap ICAL AssociATION gives the opinion of two physi-
in . Vo believe the condition is due to chromidrosis
i Which sweat of some color, often purple, is secreted
€ armpits,
Ui L. Milqn Jirka of the pediatrics faculty at Charles
g Versity in Prague explains the condition as being re-
urito a condition of darkening urine, called alkap-
a,
sy °th Dr. Jirka and Dr. Walter Shelley of the Univer-
Y of Pennsylvania School of Medicine in Philadelphia
an. 2Pocrine ‘sweat glands should be considered. These
ang "¢ glands are usually localized in the armpits
Duﬁgenltal areas, and are controlled by nerve fibers.
i 8 emotion they are stimulated by the hormone
"ephrine, secreted by the adrenal gland.

iy
e
n §

1 spciaty
m::’.king a specialty of family medicine has been a
Aca"'“gful move, says the president of the American
ge’“)’ of General Practitioners.

the , Mification as a specialist is expected to increase
doqa“mmivencss of primary medical practice to young

mors, One of the main shortages of physicians has
Thzmong family doctors.

War trend toward specialization began after World
ltj, Il Before that most doctors were general prac-
coﬂers Now the American Medical Association’s

:pc'l on Medical Education, the AAGP and its Advisory

"lhi] Or Medical Specialties have officially recognized
Y medicine as a specialty.

Sayg t'th}ynard 1. Shapiro of Chicago, AAGP President,

Nipy IS is not just old-time general practice with a new

i o The old-fashioned family doc will have to take
Xamination based on 300 hours of accredited post-

il w"te‘ study, including behavioral science. But he
o't be making house calls.

Toy
“Cotogy

\",'@n chemical causes cancer in mice

ﬂyﬁol“}'l‘dﬂy used industrial chemical called diethylene

hantt a5 been found to result in the formation of malig-
Mors as long as seven months after exposure.

T °Viet researcher, J. P. Sanina, writing in the jour-

Elb]iEECUPATIONAL SAFETY AND HEALTH ABSTRACTS,

ey ¢d by the International Occupational Safety and

iy, Information Center in Geneva, Switzerland, de-
S his inhalation experiments on female mice ex-

posed to the vapors.

Ten of 16 experimental animals showed tumors of
the mammary glands, and one developed a leucosarcoma
of the cervical lymph glands.

His research showed that cancerous tumors appeared
when the animals were exposed to small concentrations.

Diethylene glycol is used in antifreeze solutions for
sprinkler systems, water seals for gas tanks and as a
lubricating and finishing agent for wool, worsted, cotton,
rayon and silk; as a solvent for vat dyes; in composition
corks, glues, gelatin, casein and pastes to prevent dry-
ing out.

Experiments on rats conducted in the U.S. under the
auspices of the National Cancer Institute failed to turn up
such results.

FRACTURES u
Plastic acts as splint

Damage to the jawbone, which commonly occurs in
combat, can hopefully be repaired soon by Army medical
corpsmen through application of a new dough-like
mixture,

The presently used arch-bar technique of splinting
fractured jawbones and other facial injuries is time-
consuming, damaging to tissues and requires highly
trained personnel as well as specialized laboratory tech-
niques.

Dr. G. M. Brauer, research chemist at the National
Bureau of Standards, and Dr. E. F. Huget of the U.S.
Army Dental Corps at the Walter Reed Army Medical
Center, reported the development to a regional meeting
of the American Chemical Society in Washington, D.C.

The plastic, a mixture of an acrylic resin and calcium
carbonate, can be manipulated easily into any desired
shape, and hardens in seven minutes to make a tough,
rigid splint.

PARKINSON'S DISEASE
New drug may be on market soon

With the imminent approval of the new drug against
Parkinson’s disease, L-dopa, which could be as carly
as next summer, a “new era of therapy of chronic neuro-
logic disease may be opening,” the Feb. 13 issue of THE
NEW ENGLAND JOURNAL OF MEDICINE says editorially.

Accompanying a second report on L-dopa by Dr.
George C. Cotzias and his co-workers in the journal, the
editorial calls the work of the Brookhaven National
Laboratory team “the most important contribution to
medical therapy of a neurologic disease in the past
50 years.”

The editorial says the “remarkable contribution of
Cotzias and his group is the clear demonstration that
L-dopa can effectively reverse most of the disabling symp-
toms of Parkinson’s syndrome and that it can be given
over a long period at an exceedingly high dosage if levels
are increased slowly.”

Until the first of the year it was expected that the
National Institute of Neurological Diseases and Stroke
would spend $3.3 million on extensive tests in 20 centers
of the U.S. (SN: 12/21, p. 623), but this is now con-
sidered unnecessary.
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physical sciences

NUCLEAR PHYSICS
Muons and nuclear polarization

The presence of a muon, or mu meson, in an atom in
place of an electron should cause electrical polarization
of the nucleus of that atom. That is, some imbalance
between positive and negative charges should occur.

To check this possibility a group including Drs. H. L.
Anderson of the University of Chicago; C. K. Hargrove,
E. P. Hincks, J. D. McAndrew and R. J. McKee of the
National Research Council of Canada, and Dan Kessler
of Carleton University in Ottawa studied the X-ray
emanations of a lead atom in which there were muons.

Comparison of these data with those from atoms con-
taining only electrons should permit them to calculate
the presence and amount of nuclear polarization. They
report, in PHYSICAL REVIEW LETTERS for Feb. 10, that
they have seen an effect that looks like nuclear polariza-
tion, but what they see is not entirely compatible with
theoretical predictions.

They urge more accurate theoretical calculations, and
conclude, “While it is still too early to consider this
analysis as an actual measurement of nuclear polarization
by the muon, it tends to show that the possibility of
studying this elusive effect is just around the corner.”

PARTIOLE PRBILS & -t Co
ylﬂk_illteraction andfsﬁelfi energy

One of the problems in the theory of the weak sub-
atomic force involves the self energy or self mass of the
particles subject to it.

The self energy arises because the force to which a
particle is subject exerts itself also on all parts of the
particle, and will tend to collapse or explode the particle
depending on whether the force is attractive or re-
pulsive.

In order for a particle to maintain any structure or
spatial extent, it must resist these tendencies, and the
tension that results engenders an amount of latent energy
known as the self energy or the self mass.

The problem in weak force theory is that theory would
make the self energies of the weakly interacting particles
infinite. In fact, of course, this is not the case, and the
infinities represent a flaw in the theory.

To repair the flaw Dr. Hidezumi Terazawa of the
University of Tokyo suggests a new particle as carrier or
mediator of the weak force in addition to the one, the
intermediate vector boson (SN: 11/16, p. 500) already
proposed. To this Dr. Terazawa adds an intermediate
scalar boson, a particle with different mathematical prop-
erties from a vector boson. With this, he says in PHYSI-
cAL Review LETTERS for Feb, 10, the infinite self ener-
gies become finite.

RADIO ASTRONQMY
New Cambridge telescope

Cambridge University’'s Mullard Radio Astronomy
Observatory is to begin constructing a three-mile inter-
ferometric array of dish antennas, thus ending, as NATURE
puts it in its Feb. 8 issue, “the hiatus in the building of
large radio telescopes in Britain.”
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It

The array will consist of eight 42-foot paraboloids:,
will be able to make maps as detailed as a three-m!
wide single dish might do and will be used to exten
program on quasars and radio galaxies now under W
with Mullard’s one-mile array. The new facility will ¢
two million pounds (about $5.6 million) provide
the Science Research Council. .l

One reason for investing in the new instrument 15 thﬂt
maps made with the present one-mile array suggest thd
the objects covered have structural complexities that
too fine to be resolved by the limited capabilities © L
one-mile instrument.

PARTICLE PHYSICS a
New detector

Prof. Robert Hofstadter of Stanford University's h‘gh'
energy physics laboratory reports development of 2 “ﬁ‘
particle detector for which he claims universal app
cability. il

Speaking at the meeting of the American Phys!
Society in New York, Dr. Hofstadter stated that this ne
form of crystalline detector could record everything to,
happens in a particle interaction, even at energies 1 e
hundreds of billions of electron volts. Most current
tectors are not big enough to see complete events at v
high energy. d

Further advantages include high-speed counting o
timing, good energy resolution, application to all ‘gg
of particles, discrimination among particle types an
tection of both large and small energies.

The detector is made of large cylindrical crystd
sodium iodide, which can be up to 30 inches in diam
Crystals a few inches thick may be stacked to md 4
detector up to five feet long.

THEORETICAL PHYSICS 5

Is o
etef

Two kinds of gravity waves B
Einstein’s theory of gravitation, which is ge!“’rzlg
accepted by physicists nowadays, predicts the existe 1o
of waves involving gravitational forces. They ar¢ ““aocg
gous to the waves involving electric and magnetic for
that show up as light and radio. i
Prof. Joseph Weber of the University of Maryla"d P
been looking for such gravitational waves for a Jong 4
(SN: 5/27, p. 408). i
But there may be two kinds of gravitational Wa"c%rey
stead of only one. Drs. David C. Robinson and Je
Winicour of the Acrospace Research Laboratori¢® in
Wright-Patterson Air Force Base in Ohio Showéo
PHYSICAL REVIEW LETTERs for Feb. 3, that a and
of gravitation put forward by Drs, Carl H. Bra“:w
Robert H. Dicke (SN: 6/1, p. 532) predicts a § {he
kind of gravitational wave that can exist besid
Einsteinian one. il
Furthermore, Drs. Robinson and Winicour ﬁg“"‘a]
formation of a neutron star inside the earth’s sﬂ
would produce only the second kind of waves a meﬂbﬂ
waves could be detected by Prof. Weber's equlpfbo(hl
Such a detection would serve as evidence in favor ¢ colt
the Brans-Dicke theory and the Robinson-Wif
derivation from it.



e
Elgineering sciences

- Cong
\ﬂnonh

z R R A N
| lﬂq?ithg for stronger concrete

‘ ﬁmA Combination of concrete and plastic tests out four
A es‘strongcr than ordinary concrete, according to the
Labolc Energy Commission’s Brookhaven National
fatory in Upton, N.Y.
C concrete-polymer material is made by soaking
sing] ary hardened concrete in a bath of ‘monomers, the
las? molecules that, linked together, form polymer
% lcs. Then the mixture is irradiated with cobalt 60
Several hours. The monomer, which seeps into the
llse‘s of the concrete, then hardens into a plastic, which
he Interconnecting spaces that comprise 14 percent
Ordinary concrete.
the € plastic prevents water from seeping in and reduces
effects of abrasion, erosion and corrosion. Com-
&ssc Penctration increases the weight of the material by
than seven percent.

(47
T‘&mcs
i"‘!lklg to a computer

s Thc.idcn of talking to a machine and getting a response
OMing alive at Purdue University. The prototype of
hiecgmpletely voice-controlled teaching machine is being
Eleq?ut by Dr. Ronald J. Swallow of the School of
b Tical Engincering. ?
idem: Swallow relies on a sound detection device to
Way, ¥ words based on the frequency of their sound
. When a student answers a question, the sound
ttern is matched to the correct answer in a com-
wlix:.s memory bank. The computer types out a reply
ho Ig the student that he is correct, wrong or that he
ok try again. The computer might even take him
‘flxwetrthgh a series of steps to arrive at the correct

Ordin

ane pa

fighyy,

W‘“’S z

~0r impact device tested

%At Way to reduce fatalities from auto crashes into fixed
pm.acle.s has successfully been tested at Brigham Young

ESity, The principle is to place a water-filled cush-
| uadamluﬂd a post, guardrail or wall to slow the car
Y.

re Cushion incorporates a device designed to keep
wﬁghale of water ejection constant, regardless of the
t of the car.
'tper' Ch_ﬂrlcs Y. Warner of Brigham Young reports that
d impacts show high reliability, low maintenance
Continyed protection.

iy PURIFICATION
= Ctleang water

Qg? industria] purification process using small quantities

3 VSO femove soot from water is being considered for
Unicipal sewage.

"’g solid particles from effluents in general, includ-
hﬁ::e!oped by the Royal Dutch-Shell Group of Com-

. Amsterdam, Holland, the process works by

directing a stream of oil at sooty water in a mixing device
that makes the soot and oil mass together in an agglomer-
ate. The agglomerates are in the form of pellets which
are easily removed from the water.

In this way, 99.5 percent of the soot is removed and
the resulting pellets can be used as fuel. By reversing
the process, soot could remove oil from water (SN:
2/22, p. 184).

HOVERCRAFT
Noise overhoard

A big objection to hovercraft is its noise. A new
model which employs ventilation fans instead of huge
propellers for propulsion and lift, promises quieter
service.

A 390-horsepower gas turbine drives two 42-inch-
diameter centrifugal fans, one on each side and each con-
tained in a spiral casing. These fans provide jets of low
pressure for propulsion as well as for lift by drawing air
in and then forcing it in a horizontal direction for thrust
and a downward direction for lift.

The craft is also amphibious for travel over swamp,
snow and ice and costs $100,000. It could be used as a
river patrol boat, harbor and pilot cutter and sa crash
tender for airports near water.

THEATER DESIGN
Movies in the lobby

Tests conducted by the Research Center of the As-
sociation of Motion Picture and Television Producers
in Hollywood show that for viewing 35-millimeter and
70-millimeter (wide screen) film, different sized images
should be shown.

Petro Vlahos, chief scientist for the center, explains
that using the wide screen for 35-millimeter film impairs
the clarity, or resolution, on the screen. Since resolution
depends on the number of silver grains in the film, when
blown up on a wide screen, the image loses sharpness.

The tests find that most movie goers viewing 35-milli-
meter film prefer to sit from four to seven picture-widths
from the screen. If the smaller film is displayed on the
full wide screens, this would mean the best seats would
be back in the lobby.

ULTRASONICS
Boiler scale prevention

Boiler scale, calcium deposits responsible for danger-
ous heat build-up, normally requires costly treatment and
control measures involving chemicals, evaporation and
filtering.

Soviet scientists A. P. Sevcenko and A. T. Pacuk claim
an ultrasonic method of treating the water for boilers that
not only prevents boiler scale formation but flakes off
exising scale as well.

The Russian engineers tried out the high-frequency
sound method on boilers that generate up to 2.5 tons of
steam per hour; these are relatively small boilers. Scale
prevention is considered the most critical phase of opera-
tion for a boiler.
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meteorology

Gathered at the American Meteorological Society’s Symposium
on Observations and Instrumentation in Washington, D.C.

ATMOSPHERIC EFFECTS
Jets cause clouds

Cirrus clouds often grow from a few wisps of airplanc
contrails to cover the sky totally in a few hours. These
white, filmy clouds usually form at altitudes between
20,000 and 40,000 feet.

Over Boulder, Colo., for days at a time the sky is
covered with cirrus clouds. Virtually all of them, on
careful examination, are found to have their immediate
origin in expanding, persistent jet airplane contrails, Dr.
Walter Orr Roberts, president of the University Corpora-
tion for Atmospheric Research in Boulder, reports.

Jet planes do not always leave trails that expand into
broad cirrus cover. That happens only when temperature
and moisture conditions are right. The effects of such
clouds on the amount of solar radiation absorbed by the
atmosphere can be quite significant, he believes, possibly
raising the temperature of the troposphere as much as
one degree C. per day.

Since past records of cirrus cloud cover are inadequate,
Dr. Roberts urges expanded observations.

INSTRUMENTATION
Sound waves for measurements

Sound waves could be used to make atmospheric mea-
surements in much the same way as radar, says Dr. C.
Gordon Little of the Environmental Science Services
Administration in Boulder, Colo.

The refractive index of sound waves in air—how much
the speed of the waves varies—is a function of tempera-
ture, wind and humidity. Fluctuations in the acoustic
refractive index are calculated to be about 1,000 times
stronger than for radio waves. The returned sound waves
could be used to provide continuous information on the
mean profile of wind speed and direction, as well as
humidity.

Dr. Little says the acoustic echo-sounding technique
could measure these factors to heights of at least 1,500
meters. It could also be used to derive three-dimensional
profiles of mechanical turbulence and temperature differ-
ences near ground level. Dr. Little suggests that clectro-
magnetic propagation research would also benefit, since
a clearer picture of the atmospheric structure responsible
for fluctuations in microwave and optical propagation
would be available.

DATA ACQUISIUON A
Monitoring by tg.lgp}mg

A new weather data acquisition system using auto-
matic public telephone networks was so promising in its
test operation during the past year in Sweden that the
system will be installed at seven stations- this summer.

Prof. Magnus Aronsson of the Swedish Meteorological
and Hydrological Institute in Stockholm reports that, after
a one-year test period for the eight stations, the question
of introducing the system at all synoptic stations will
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be considered. The telephone number of the slalio."n;
automatically dialed every hour, or other predeterm’
time, by a computer.

Automatic equipment, without any manual assistanc®
reads and transmits the information from sensors
nected to the telephone terminal. The information "”.13:
mitted includes temperature, barometric pressure, hui
ity, wind direction and wind velocity. {

The computer is programmed to initiate the coﬂ“ecuon
with a station twice if necessary. The system cal of
adapted in the future for transmission of other weath
factors, such as liquid precipitation, visibility and ¢
cover.

The advantages of the system compared to mor® 005;
ventional weather data collecting systems are incre
speed of acquisition, decreased error frequency an :
duction of costs for transmitting information.

MEASUREMENT

2 ,A—___'//

Pollution levels unknown
EEEw U ,4_//,631
The lack of reference data by which c]imawlo‘%er.

changes can be measured is a “major tragedy,” Dr- ol
ner A. Baum, president of the University of
Island, says. g

While man faces the “distinct possibility of Ch(’ki:w
to death” as the result of pollution, meteorologists K¥'C
“next to nothing about such a simple question as the d%
to-day or year-to-year variations in the carbon dio™!
content of the atmosphere,” he says.

To help determine the best locations for various ‘ype;
of industries, vast amounts of data about climaté ”n,
weather are becoming increasingly more necessary
Baum asserts. Scientists from many disciplines will 2?;0.
to work together to study the biological, social an
nomic consequences of alternate courses of action-

As an example, Dr. Baum notes that properly
forecasts of ocean waves and temperatures by @ her
nologically advanced fishing fleet could change the ﬁsthg,(
man from a hunter to a farmer. Other im.luSll’":St
could operate more effectively by taking full advan 05
of weather forecasts to make decisions include tré
portation, agriculture and electrical utilities.

UPPER AIR OBSERVATIONS B

High altitude information and instruments

A change in the way observations of the uppef
mosphere are made may result from taking advant?€®
such precise navigation systems as Loran C and
to locate sounding balloons. il

Measurements based on such a navigation Sysmg
be more precise and economical than by convel
radio interrogation, says Dr. Robert M, White, 8¢ '
trator of the Environmental Science Services
tration. .

Observing techniques and instrument systems e g
designed to meet the needs of scientists in man;
as well as weather forecasters, he stresses.
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SPACE ENGINEERING

Moonward by
jungle gym

Apollo’s flimsy, awkward
lunar module is getting
into the act at last

by Jonathan Eberhart

Louis Henri Sullivan’s 1896 observa-
tion (inspired by tall office buildings)
that “form ever follows function” was
never better illustrated than by the un-
gainly looking lunar module that must
carry two Apollo astronauts to and
from the surface of the moon. Beauti-
ful only to the eye of an engineer or
a pop junkyard sculptor, the LM looks
like a psychedelic jungle gym covered
with tinfoil.

The reason is that the LM is all
business: The most specialized manned
spacecraft ever built. The other man-
carrying part of Apollo—the command
module—follows its Mercury and Gem-
ini predecessors in being designed to
take its crew from earth, through the
atmosphere into space, and back again.
The lunar module is the first of its Kind,
a new generation of spacecraft too
weak to lift itself from the earth, too
vulnerable to fly through an atmosphere
without burning up. So specialized is
the strange vehicle that it is even de-
signed in two sections—one to land on
the moon and the other to take off
again.

The LM is the baby of the Apollo
program, having been conceived a year
after the rest of the spacecraft and
even further behind the giant Saturn
5 booster that will provide the initial
push on the moon journey. Only one
1M has ever flown (SN: 2/3, p. 114),
on the unmanned Apollo 5 mission 13
months ago, and that mission was far
from perfect. But the problem on that
flight, a computer that shut down an
engine after only four seconds instead
of a planned 39, forced a radical change
of the entire flight plan. It gave the
vehicle such an exhaustive workout
that officials decided that, if it could
handle such a job, it was ready to carry
men.

That is the mission of Apollo 9,
aimed at a launch this week from Cape
Kennedy’s pad 39A. The first men ever
to fly the Lm, Astronauts James Mc-
Divitt and Russell Schweickart, will put
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Dangling probes will signal lunar contact as LM lan

it through its paces (SN: 1/4, p. 8)
knowing that it is incapable of return-
ing them safely to earth if anything
goes wrong. Only the command mod-
ule can do that. The risk, National
Acronautics and Space Administration
manned flight chief Dr. George Mueller
estimates, is about two and a half times
as great as that during Apollo 7, which
carried men, but no LM, in earth orbit.
When astronauts finally do take off
for the moon in Apollo 11, now aimed
for July 15, one man, Michael Collins,
will remain in orbit around the moon
while the other two, Neil Armstrong
and Edwin Aldrin, head down to the
surface, using the lunar module’s de-
scent engine. After gathering samples
and taking photographs and measure-
ments, they will reenter the LM. Using
the spent descent stage as a launch pad,
they will fire the vehicle’s second main
propulsion system—the ascent engine
to boost only the ascent stage back up
to orbit. There they will transfer to
the command module to return home.
The LM was not originally planned
as the bizarre, spidery giant it is today.
When President John F. Kennedy first
made the moon a national goal in 1960,
space planners envisioned an open plat-
form, weighing perhaps 4,000 or 5,000
pounds and carrying two men in space
suits. When it was realized that a con-
siderably larger, enclosed craft would
be necessary, the design changed to such
concepts as a simple domed cylinder.
When the first contracts were award-
ed to the Grumman Aircraft Engineer-
ing Corp. in Bethpage, Long Island,
N.Y., late in 1962, the command and
service modules were already well un-
derway. The service module contains
the command module’s main propul-
sion engine and most of its consum-
ables: propellants, oxygen, water and
the like. The space agency wanted its
lunar module to weigh in at about
22,000 pounds.
Eleven tons seemed adequate. But
the safety requirement of double,
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U-of-the-pants flying is out for the LM crew, who must stand the whole time.

First men to fly the lunar module are
(from top) Apollo 9 LM pilot Russell
Schweickart spacecraft  com-
mander James McDivitt, veteran of
Gemini 4.

and

Landing it on the moon
will be Gemini 12 pilot Edwin Aldrin
and Gemini 8's Neil Armstrong.

formed well enough in the space agen-
cy's vacuum simulation chambers to
convince its handlers that it will do
its job well. “My confidence level has
gone up a lot,” says Apollo 9 com-
mander James McDivitt.

The lunar module is incredibly com-
plex—it has more than a million sep-
arate parts, three times as many as
the largest jetliner now in service.

By earth standards it is also flimsy.
Its cabin walls, including heat and
micrometeoroid shields, are only hun-
dredths of an inch thick. A mild kick
would go right throught it.

It did have to be designed, how-
ever, so that ordinary, mortal pilots
could fly it, and as a result its control
panels and instruments bear many re-
semblances to modern aircraft. “Its
control response is like a high perfor-
mance jet,” says Grumman consulting
pilot Richard Brent, one of a team of
pilots who have helped with the ve-
hicle’s design from a flier's view,

The LM pilot's main controls are two
sticks: A pistol grip in his right hand to
change the vehicle's orientation without
changing its speed or direction, and a
T-handle in his left to do just the oppo-
site, The left-hand stick also doubles
as the throttle for the LM descent en-
gine, the only variable-thrust engine ‘in
the entire Apollo,

The Lunar Landing Training Vehicle,
designed to familiarize astronauts with™™
the trickiest part of the job—gliding
across the moon at low altitude just
before touching down—crashed last
December on its last test before astro-
nauts were to have tried it, and the
accident is still being investigated. But
chief Grumman consulting pilot Scott
Macleod maintains that such train-
ing, while valuable, is not vital to the
moon landing. Even so, both of the
Apollo 11 LM moon-landing crewmen
have flown the research craft that was
the predecessor of the LLTv.

“The LM,” says a Nasa official,
“finally looks like a good bird.” <

r,
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Prof. John Elliot, MIT
Coil of levitation melting device.

METALLURGY

Pennsylvania State University
Dr. Mueller: chemistry of one atom.

Searching for
steel’s research

Times are good for the U.S.

steel industry.

But then there’s the matter of research.

by Edward Gross

Steel men, with the complacency of
men who must be doing something
right, tend to be impatient of critics
who say they are not keeping up with
the times. The steel industry is fat. It
has just had one of its best years. Suc-
cess should be its own reward.

But critics there are. They take off
from the encroachment of new ma-
terials on areas formerly the domain of
steel, from swelling competition from
abroad and from the fact that the in-
dustry’s rate of productivity growth has
been slower than that of the rest of
United States industry. And almost in-
variably they end with the slow pace of
research supported by steel, a pace that
may well be at the root of other prob-
lems.

The amount steel spends on basic
research is “entirely inadequate,” says
Dr. Cyrus Klingsberg, executive secre-
tary of the committee on mineral sci-
ence and technology of the National
Academy of Sciences.

“The Japanese are beating the hell
out of us in steel research in general,”
he declares. The results show up, he
contends, in the fact that Japanese steel
is as good or better, and at lower cost.

A prevalent view is that the Japanese
and Europeans, because of their empha-
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sis on research, are making the major
new technological developments in steel
and will threaten U.S. industry.

Steel company officials admit their
biggest headache is from foreign com-
petition, especially that from Japan.
About 18 million tons came from over-
seas in 1968, and the figure for this
year, despite industry efforts to get Con-
gress to enact restrictive legislation, is
expected to range from 18 million to
20 million tons. But they don’t agree
that research, or its lack, is a cause.

Dr. Karl Fetters, vice president of
research and development for Youngs-
town Sheet and Tube Company, blames
the Japanese invasion on the low cost
of their steel, a result of low wages. It
isn't the only reason, he says in chorus
with other steel spokesmen, but it is
focal.

Prof. Richard S. Thorn of the eco-
nomics department of the University of
Pittsburgh criticizes the argument’s al-
most exclusive emphasis on cheap labor.

The low productivity, says Prof.
Thorn, results from the fact that the
steel industry has done little to help it-
self through research. He cites alumi-
num, concrete and glass as industries
which spend more on research than
does the steel industry, whose research
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Armco Steel Corp.
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Atomic structure of a metal crys
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ditures are below those of nearly
Y l’ industries—60 cents of every
o Of sales, compared with five or six
S that much for some competing
“Ustries,

L *‘elmakers. at least the big ones, are
8 some research, if not all their
8 say they should.

VS, Steel has the nation’s only pri-
.Y Owned million-volt electron micro-
P, 10 study the granular structure
' Steel,  Steel grains, or crystals, are
Up of atoms arranged to form
sl'“’l?ltd units that join to form
dltice network.  Since grain  size,
¢ and orientation influence me-
lical properties, understanding their
© could help alleviate the prob-
of high-temperature  creep—the
Idezormution of a metal subjected
Oad,

d U.S. Steel has the only existing
Probe field ion microscope, ex-
Or one built by its inventor, Prof.
Miicller of Pennsylvania State
Ersity. It goes a step beyond an
Miicller invention, the lattice-
o & field ion microscope, to per-
M chemical analyses on single atoms
from the mix of metallic and
Metallic atoms  that compose and
s Shen steel. Republic Steel Corp.
A4S a major effort underway to
Stronger alloys from lattice-struc-
Tesearch.
M'OUgh their studies, Republic in-
%hsak.)rs hope to understand the
nisms involved in dislocations,
ing - cements that distort without break-
ky Crystal lattices, producing creep,
etch,
® steel industry also supports,
g cast has an interest in, such non-
oY Projects as the Battelle Me-
el Institute’s efforts to use a com-
k. L Study the phenomenon of brit-

e elle researchers start with the
t the brittleness of a metal—that
Teaction to stress—is determined
arrangement of atoms. Since
 the arrangement, in turn, depends
e fOrces between atoms, knowing
g “omic interactions, metallurgists
oy Predict how a block of metal will
s With the aid of a computer,
€ scientists are applying force
3 large atomic arrays to make
Projections. The end result could
4y to predict properties, such as
i OSS, of an alloy without first
A & the alloy and then testing it.
lag;, Mportant effect of this work is
fu Will apply not only to steel but to
o etals as ‘well, Conversely, the re-
. J9n€ on other metals often con-
10 the basic understanding of
in @ Sense, then, a researcher in
fje, ™ can simultaneously be doing
Search in steel,
®Xample of the close relation-

ship between steel and other metals is
illustrated by Prof. John Elliot's studies
at the Massachusetts Institute of Tech-
nology on the fundamental chemistry of
metals in molten solutions.

Steel contains alloying metals. On
solidification they form compounds with
nonmetallic elements, such as carbon,
oxygen and nitrogen, which upon cool-
ing influence the properties of steel. But
a problem in studying the reactions of
the alloying chemical elements is that
they become contaminated by the con-
tainer holding the metal during cooling.
By employing a magnetic field to sup-
port the liquid steel droplets in space, a
process called levitation melting, con-
tamination by a container is avoided.
Once it has cooled, the metal can be
studied. With the information obtained,
Prof. Elliot has been able to get some
understanding of the distribution of re-
action products throughout the steel.

Overall, the problem appears to be
that the United States steel industry is
forced to pick and choose carefully
among the kinds of research on which it
will spend its money.

The kind of research being done,
going even beyond the behavior of
atoms to research into the relationship
between electronic structure and the
property of metals, permits steelmakers
to modify their product, but not to
revolutionize their industry, This is the
step steel critics insist must come.

Something like 90 percent of the
Japanese steel industry, points out
Youngstown's Dr. Fetters, was built
after World War II with U.S. money.

From within the framework of a
more aged plant complex, he argues
that the U.S. industry cannot justify
spending any substantial amount of
money on research because of the lim-
ited return it will produce. “The amount
spent in achieving a figure of five per-
cent greater accuracy in the free energy
of a chemical reaction will not help us
significantly in running a blast furance,”
he declares.

And for the industry to scrap the in-
vestment it has in its steel furnaces and
other production equipment, and really
go modern, is out of the question.

The industry is just now completing
conversion from the old-style furnaces
to the basic-oxygen process, a technique
developed in Europe in the 1930’s (SN:
10/7/67, p. 346). And the adoption—
or even serious consideration—of the
latest advances, such as spray steelmak-
ing developed in Britain and continuous
casting that has had success in the So-
viet Union (SN: 11/9, p. 482), will,
apparently continue to take second
place to buy-American and import re-
striction campaigns as mainstays of the
effort to stem the inroads of foreign
steel and keep domestic steelmakers
fat. <
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LETTER FROM TOKYO
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Computers
and the gap

Japan’s five-year plan
is plugging the cyber-
netics gap; soft-

ware is a problem

by Stuart Griffin

f all the technologies that contrib-
O ute to the technology gap, the
computer stands as the most symbolic.
First developed to serve the needs of
nuclear weapons design, high-speed
computers remain an area in which
United States technological dominance
is most clear and prominent.

Against this background, Japanese
officials are showing considerable satis-
faction over their five-year plan to de-
velop a large nationwide computer sys-
tem. The nucleus of the plan is the Elec-
trotechnical Laboratory, which heads a
cooperative organization consisting of
Government institutes, universities and
industry.

The plan is due to be completed dur-
ing fiscal year 1971, which in Japan
begins April 1.

Japanese computer technology has
made a good start on the electronics
side, particularly in transistorized com-
puters, which have been on the domes-
tic market since early in the 1960’s. But
a major technological gap has been in
the electro-mechanical engineering of
devices to read information in and out
of the computer efficiently. Many input-
output devices are now being produced
under technical tie-up with American
computer producers.

Another area where the Japanese
computer effort is weak is in software:
the design of programs and computer
languages. The software development
requires much more effort, manpower
and expense than building the actual
machines, and shortages of experienced
software technicians have compelled
prime local computer makers to seek
U.S. cooperation on a continuing basis
in recent years.

The reason Government support is
being particularly directed to the com-
puter industry is because Japan has no
really large defense or space programs
which could be expected to further com-
puter technology as a side-effect.

Support, in fact, dates back to 1957,
with the passing of the Electronic In-
dustry Promotion Act, the establishment
of the Electronic Industry Council and
the founding of the Japan Electronic
Industry Development Association. The
Government also aided in establishing
the Japan Electronic Computer Co., a
private organization that buys com-
puters from makers and leases them to
users.

With the help of Government promo-
tion and aid, the Japanese computer
industry claims to be second only to
the U.S. in the number of computers
installed. But 40 percent of them are
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the

imparted, and in the large §12€8,
figure goes up to 65 percent. .

The five-year plan now drawing 1
close has been aimed at developiné
multipurpose system: a computer "
a large memory that can handle !af!
batches of input data, as conventic
computers do, as well as operate mnos
on-line mode, in which data ar¢ fe_d %
continually from outside sensors. T,‘mfe
sharing, the simultaneous use of a SiE™
computer by a number of users at sep
arate input consoles, is also included I
the master plan. These are all approa®
ing fruition. "

Besides these general goals, P\""g,rid
is being made on various specialiZ
projects: an optical character T¢%
both for letters and numbers am ot
Japanse ideographs, an artificial Vo!ce
output device, a graphic display de‘”or
and a character display system o
some 250 ideographs including Chi™
characters and Japanese syllabary:

Hardware for these unique periP h
devices has been tested in 1968 w‘ﬁ.
further testing scheduled this year: Soor
ware will be on hand by late 19
early 1970.

In electronic and memory de"elop&
ment, the plan has developed hiSh‘SPWd
thin-film wire memories, with a ¢€?
memory of 4,000 words (50 bit$
word), and a cycle time of 200
seconds (billionths of a second): i
computer itself will have a memo
about 128,000 words, ol

In logic circuits, the EIecerteChmc,,
Laboratory is working with new ulf‘h‘
small integrated circuits to develop h.lgw.
speed response in small space. An !
grated gate circuit—the main €0
nent of a computer’s thinking app? e
—has been developed with a delay & ad
per gate of about two nanosecond® a‘
work is moving on large-scale inte€% s
logic circuits with about the samé de
time. g

There has been a problem in 27" aad‘
ing consistent funding for the mO"
vanced engineering in the projccl,/,w of
Government circles doubt the ﬂb‘l't’;gy
Japanese engineers to develop the ll;#n
scale system. But money has
found. ;

Although there has been som® lrioui
necine bickering among the Y7
Government agencies and industris i
volved in the program, compute! “of
entists are satisfied with the T
progress to date, and predict comP
of the program on schedule. Jelof’

But they concede that the de il
ment of competent software ¢4 2
will take a long time.
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N‘“Ee Wo drawings, paper, $5. A definitive ref-
;|,'° lhanrk for “amateur moth collectors for
ley Teag, 0 years, s corrected reprint en-
W €IS 10 use the latest checklists.

:" 0 Gati ARTH FOR A S

"w"p oto, Gaillard—John Knox Press, 1969, 112

uj Aigni*4Phs. $4. Tells about one man’s con-

lnu," hf:-!;'m in trying to save the habitat of
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: TVII-:W OF MAN: The Im-

I the fly Training in Learning, Living

ﬂ-’-‘)“) Oy Anization of Society—George Crile,
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"lﬁu\ orld Pub. Co., 1969, 177 p., $4.95.
\; '} @ surgeon and amateur naturalist,
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"¢ W. Fenner & James L. Everett
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fa palhelp with the formative stages
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develops the theme that there is a critical time
in the life of each cell, organ, animal and so-
ciety, at which the organism in question is par-
ticularly ready for adaptive change.

NOBLE-GAS CHEMISTRY—John H. Holloway
—Methuen (Barnes & Noble), 1968, 213 p., dia-
grams, $6.75, Intended to serve as a review of
the known chemistry of noble gases, from de-
scription of their discovery, species observed
spectroscopically and with clathrates, to recent
advances in the chemistry of xenon, krypton
and radon.

104 HAM RADIO PROJECTS FOR NOVICE
& TECHNICIAN—Bert Simon—Tab Bks., 1968,
190 p., diagrams, $6.95; paper, $3.95, Assort-
ment of circuits for useful devices,

1001 QU TONS ANSWERED ABOUT NAT-
LAND DISASTERS — Barbara Tufty —
1969, 350 p., photographs, drawings,
$7.50, World-wide in its range the book answers
bas: out phenomena causing disas.
ters, specific questions about earthquakes,
volcanoes, tsunamis, avalanches, landslides,
floods, droughts, fires and animal plagues. A
rich source of accurate information,

THE ORIGIN OF SPECIES BY MEANS OF
NATURAL SELECTION or The Preservation
o avoured Races in the Struggle for Life—
s Darwin, ed. with introd, gy J. W. Bur-
row—Penguin Bks., 1968, 477 p., paper, $1.25.
Reprint  (1859) of one of the most influential
scientific books written for the general public,

PERS AL SPACE: The Behavioral Basis of
Design — Robert  Sommer — Prentice-Hall, 1969,
177 p., dia ms, $4.95. Discusses investigations
of human space requirement and the effects of
physical setting upon attitudes and behavior in
classrooms, public places, college dormitories
and hospitals.

PERSPECTIVES OF MODERN PHYSICS—Ar-
thur Beiser—McGraw-Hill, 1969, 611 p., illus,,
$12.50. Gives an account of the origin of some
of the basic properties of atoms, molecules,
solids and nuclei, Intended to be useful both
an introduction to the ideas for students major-
ing in physics or chemistry, and as a terminal
survey for biology or engineering students,

PETROCHEMICALS: The New World of Syn-
thetics — Ray T. Wendland — Doubleday, 1969,
299 p., diagrams, $5.95. Authoritative survey of
the petrochemical industry, the properties of
petrochemicals, the fluidized cracking operation,
and a detailed examination of the specific reac-
tions of ethylene, propylene, butylenes and iso-
butane,

THE PHYSICAL FOUNDATIONS OF GEN-
ERAL RELATIVITY—D. W, Sciama—Doub
day, 1969, 104 p,, illus,, $4.5(

plains step by step the ph
stein’s General Theory of Re
tonian dynamics, through the
valence, red sl and field
curvature of sp. time,
PLANT BREEDING—William J, C, Lawrence—
St. Martins Press, 1969, 62 p., 6 plates, diagrams,
paper, $1.50. In new series sponsored by tne In-
stitute of Biology and the Royal Society, this

H

theory of Ein-
tivity, from New-
principle of equi-
equations to the

booklet is designed to present at the advanced
undergraduate level the genetic principles on
which the subject of scientific plant breeding
is based.

PLANT DIVERSITY — Robert M. Harris
Brown, Wm, C., 1969, 96 p., photographs, paper,
§1.95. Designed as an introduction to biological
principles and to transmit the excitement of an
evolving science to the liberal arts student.

PLASTICS IN THE MODERN WORLD— E, G.
Couzens and V. E. Yarsley—Penguin Bks., 1969,

p., photographs, diagrams, paper, $1.65.
Completely revised edition of Plastics in the
Service of Man (1956), gives comprehensive ac-
count of the physical behavior and chemistry
of plastics, their manufacture and manipulation,
and the latest applications in industry and home,

FREE BOOK!

“Dover Science Sampler.”” 64-page book, with
entertaining instructive selections from Maek,
Galileo, Newton, Poincare, Hubble, Steinman, ete,
Island universes, fata morgana, genetics, phase
rule, ete. Entirely free, no strings attached. No
obligation, no salesmen will ecall. Supply limited
Write now, Dept. SNL, Dover, 180 Variek St.,
N.Y., N.Y. 10014

AUTHORS WANTED BY
NEW YORK PUBLISHER

Your book can be published, promoted, distrib-
uted by o relioble company on a subsidized
basis. Fiction, non-fiction, poetry, scholarly, sci-
entific and even coniroversial manuscripts wel-
comed. For Free Booklet write Vantage Press,

Dept. T8, 120 W. 31 St., New York 10001.

THE POCKET ENCYCLOPAEDIA OF PLANT
GALLS IN COLOUR—Arnold Darlington—Phi-
losophical Lib., 1968, 191 p., photographs and
illus. in color by M. J. D. Hirons, $7.50. Brit-
ish field guide, summarizes characteristics of the
more commonly found plant gal outlines the
mode of life of principal gall-caus agents,
and suggests student projects in field and lab-
oratory,

PREVENTING FAILURE IN THE PRIMARY
GRADES — Siegfried Engelmann — Science Re-
search Assos es, 1969, 396 p., illus., $7.95;
paper, $4.95. Tasks outlined in the reading and

arithmetic sections are designed for children who
have not mastered the basic skills, whatever
their age or grade level.

PRINCIPLES OF ORGANOMETALLIC CHEM-
ISTRY—G. E. Coates und others—Methuen
(Barnes & Noble), 1968, 259 p., diagrams, paper,
$6. Provides the undergraduate student with a
concise and clear picture of the organic chemistry
of both the main-group and transition metals,

A PSYCHOLOGICAL APPROACH TO AB-
NORMAL BEHAVIOR — Leonard P. Ullmann
and Leonard Krasner—Prentice-Hall, 1969 7
p., diagrams, §9.95. This book develops the cen-
tral idea that the behaviors traditionally called
abnormal are no different, either quantitatively
or qualitatively, in their development and main-
tenance from other learned behaviors. The book
the conceptual, research and therapeutic
ions of not labeling such behavior as an
ion of “mental illness

THE MATH ENTERTAINER is the title of a brand new
treas trove of mathematical teasers, ticklers, traps and
ems, jests and gyrations—by the hundred!—to
emuse, and bewilder (perchance—whisper it
to instruet).

Math history, symbols, elreles

triangles, mea-

sures, moneys, series, permutations, TooLs
and powers, math Instru: s, ratios, frac-
tlons, shapes, “‘Hmerick™ problems, true-and iden-
tifications, logarithms, assoclations,  statistie ulus
“vocktails, " rodes

crosswords, figures from figures, ar
problems and puzzies, s L Ron
seem easy, others hard, some will amuse,
but nune are dull!
Answers and complete explanation are given
problems, Hiustrated. ORDER
THE MATH ENTERTAINER
By Phillip Heafford
10-day Money Back Guarantee

s ™
f the posers will
others exasperate

for all
NOw!

$3.95 Postfres

Card Tricks For
Everyone

By Ellis Stanyon

Foreword by
John Mulholland

How to do card tricks
clearly explained so that
any amateur can become
an expert. Step-by-step in-
struction, and many priceless
tips. Tells, shows, and ex-
plains exactly how to do
sleight-of-hand tricks, feats
without slight-of-hand, and how to bafile and
amaze an audience using special cards and appa-

“ratus. All tricks can be learned easily without a

teacher. Declares famed John Mulholland in his
introduction: “From the tens of thousands of
y devised by ich: for per-
formance with a pack of 52 playing cards, a selec-
tion of the most subtle, amazing and entertaining
are described in this book.”
PROFUSELY ILLUSTRATED ® Order Now!
$2.95 Postfree @ 10-Day Money-Back Guarantee

EMERSON BOOKS Inc., Dept. 72-S
251 West 19 Street, New York, N.Y, 10011
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" are protecting the
health of American families,
Now this NEW MODERN
HOME PHYSICIAN — en-
larged, up-to-date, brought
abreast of all the newest
medical discoveries—is ready!
The new Salk Polio Vaccine
—all the new Wonder Drugs
—new facts about Allergies—
new findings on Tobacco and
Cancer—new methods of Baby
and Child Care—new help for
older folks—new facts about
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more, are now included!

What To Do When a Bone
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or Shock Occurs!

This is the book that may
save your life or the life of
someone dear 1o you. It ex-
plains what to do when ill-
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and death!
How to Keep Well!
This big 896-page volume
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—from birth through child-
hood, adolescence, marriage,
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not designed to do away with
all need for the doctor, it
will give you full informa-
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