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Venturing bevond
Heaven's vault, a
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unfverde But even this
spemeE tame beside the
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Webula (following
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AR FROM THE LAND of evervday,
out in the distant curves of the universe,
lie strange and fantastic realms, unlike
anythinge in our wildest dreams, Hidden
v the barriers of time and space, they have
Ived forever bevond the reach of man, un-
known and unexplored
But now, just now, the cosmic barmiers have
begun to lift a little. Man has had his first
plimpses of these once-secrel domains, and
their bizarre wavs have left him - stunned
They challenge his very notions of matter
and energy. With Alice in Wonderland he
savs, “One car'l believe impaossible things"
And impossible, indeed, they =eem to he

In those far reaches of the universe, in those
bewilderning worlds, are places

Where a teazpoon of matter weighs as
much as 100 miflion elephants

Where a tiny whirling star winks on and
off thirty times o second . .

Where-a small mysterious object shines
with the brillance of ten trillion suns

Where matter and fight
sucked up by devouring black holes, never
to be sedn again.

Small wonder that the late British scientist
J. B. 5. Haldane could say, “. .. the universe
i= not only gueerer than we suppose, but
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The Galaxv, that Milky Way. ..
Powdered with stars.
—MILTON, “PARATHSE LT

ROM EARLIEST TIMES man has

marveled at the heavens. But much as he

wontered, "What is the uhiverse, and
what ‘makes it go?” he could learn nothing
about the nature of the stars. He could only
iry to catalog those visible to the naked eve,
some 6,000 of them. He had no way of know-
ing that the sun is a star, or that the stars
blare with mtense radiation becaase of
nuclear furnaces deep within their interiors.
Nor could he tell that the planets, for all
their brightness, are not stars but small dark
objects that shine only by reflected sunlight

In his innocence, mun held his own special
planet to be the center of the starry universe.
Then Copernicus, whose five hundredth
hirthday the world celebrated just last vear,
dared to challenge this Church-approved
dogma (pages 626-7). The earth moves around
the sun, he said, not vice versa

It was a profound and troubling idea: at
least one man died at the stiake for believing
i Yet it was still far from the whole truth,
for it kept the sun a1 the center of things. And
thal misconception haunted man's thinking
until the coming of photography and the
large telescopes of the 20th century

Then, just hall a century ago, the Amen-
can astronomer Edwin Hubble {(page 633]
confirmed that some of the fuzzy nebulosities
on his photographic plates were nol nearhy
clouds of pas, ns most astronomers had as-
sumid. Instead, they were galaxies, vast, slow-
Iy rotating congregations of stars, comparable
to our own Milky Way galaxy. These stupen-
dous “island universes” lay far bevond the
bounds of our own great family of stars

I recall vividly the thrill when Hublile's
onetime student and assistant, Dr. Allan Sand-
age, ook me into the plate voults of the
Hule Observatories, at Pasadena, Cahfornia,
and showed me those historie plates that
Hubble had macde with the 100-inch tele-
scope on Mount Wilson, a lew miles awayv.

Among the multitodes of stars, “cast like
sanc by handfuls,” appesred a scattenng ol
tiny spirals and lrregular blobs. 50 inconse-
quentinl those faint smudges seemed! Yet
thetr discovery as  galaxies immeasurably
extended our concept of the universe and
forever destroved the special position of the
sun and of man's world in that universe.

Today we know thot galaxies are ns oom-
mon &5 blades of grass in a meadow, They
number perhaps a hundred billion. The huge
Jinch Hale reflector on Palomar Moun-
uin—the world’s largest optical telescope—
can see s many is p million galaxies inside
the bowl of the Big Dipper alone

How does one comprebend the ineredible
size of this galaxy-filled umverse? For such
awesomie dlistances astromomers think in
terms of time, and use the telescope as o time
machine. They measure space by o unit called
the light-vear, the distance light travels in one
vear at the rate of 186,252 miles a second—
about six trillion miles.

difficult, how can the human mind deal
“with the knowledge that the farthest ob-
jecl we can see in the universe is perhaps ten
billion light-vears away? Imagine that the
thickness of this page repreésents the distance
from earth (o sun (93,000,000 miles, or about
eight Hght-minutes), Then the distance to the
negrest star (4 light-years) s n 7i-foot-high
sheal of paper. And the dinmeter of our own
palaxy (100,000 light-vears) 1§ a 310-mle
stack, while the edge of the known universe
i ot reached until the pile of paper is 31 mil-
lion miles high—a third of the way 1o the stun!
Not only did Hubble vastly extend the
measure of the universe, but he also ended
the notion that the heavens are constant and
unchanging In 1929 he proved that the uni-
verse is steadilv expanding. like a balloon.
He showed that the galaxies are all 1n motion,
fiving apart from each other at speeds pro-
partional to their distances. This principle—
the farther away a palaxy s the faster it
muoves—hecame established as Hubble's law.
With those all-important discoveries, the
stnge was sot for a revolution mn astronomy

BI_‘-T EVEN THEN comprehension is

Probe into the depths of space, the new 158-inch Mayvall telescope—second largest
optical instrument in the world—peers from its rotating dome at Kitt Peak National
Oheervatory, near Tucson, Arizond. A viewer perches in the prime-focus cage, where

he uses the mmstrument as & colossal camer
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that in just the past decade has taken an
OIS IVE -I-j|||_:||||_':-:l-l1-- Astronoms —F, ore
properly, astrophyvsics—Iis oday I o golden
apge. Exciting new information now pouring
forth in ceaseless torrents 15 shatterning ol
about the universe os surely az did
Hubble's pioneering work in the 1920
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Star lo star vibrales {tgh!
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(T MUCH MORE than a century ago
the French philosopher Aupuste Comite
procimmmed that we could never know
about the chemical
of & star. But Comte did not understand 1
message of which we have sance
learnivi] to decode. He did not know that with
nn optical instrument known os g spectro:
scope the astronomer would be abie Lo sphl
the vibrations of starlight into complex pat
terfis |

nnvihing compasiiion

1

starlirht,

it reveal such things as temperal ure,
pressure, density, chemical makeup, magneti
field, and velocity of a sta

In fact. savs [ir. Herbert Friedman, Chiel
Scientist of the Hulburt Center for Spuce
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Research ot the Navnl Research Laboratory,
With optical astronomy alone we can tell
far more about what 1= happening inside a
star thousands of hght-vears away than we
know about the interior of our own earth.” It
iz all becaize of the message of starlight

information ko
wor thon ordinary visihle light In 1032 o

Hiit siars semd out [OIE e

Bell Labhoratories enmineer, Karl Jansky, was
investigating radio reception for a lrans-
atlantic rachotelephone svstem His wood

and-copper anlenni, about 100 feet long and
pivoted so the whole contraption could rotate,
pinpointed & mysternions spurce ol static
Nose
caume from nowhere on earth, but from the
o 30,000 Heht-vears
I'he heavens were broadeasting, and
the music of the spheres wns not just o poelic
nolion pfter adl!

Phus was horn the science of radio astron-
(HTLN
VTS

o evervone's surprise, the radio
center of our gnlaxy,

LW lh

A new window had opened on the uni-
Now scientists could analyze two kinds
of energy beaming rom stars and galaxies

-tight

AN RLINE

wnd each had s own
stories to tell, The v

(Continued on page 599)
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‘Asmall...planet...of @ minon star __
off at: the edge of an inconsiderable galaxy










by metal chshes someltmes hundreds of feet
in diameter, revealed a different kind of and
verse Lhan we had everseen, one in which the
masl [nghtully violent events were aking

place. These explosions and collapses re
leased amounts of eneregy that make our sun
ek Ke a canelle

still later another window was opened to
the universe. It was discovered that a lim
rrvstal of permanium, cooled almost to ab
solute zera by hogwid helium and sent o high
altitudes by plane or rocket, could detect the
whole range of infrared, or heal, emissions. So
the messare of the stars now came in three
forms, all vibrations in the electromagnets

spectrum, which ranges all the way from
Fafllo Lo gamma rave (digram, paees Gid4-6015)

These vibrations differ only in thelr wave
leneths and frequencies—radio bhetng long
wavelength and low [requency (Lhat 15, rela
tively few wvabrations per second), mirared
being somewhat shorter waves and higher
frequency, and light waves being still shorter
wnd still higher freguency

Az it happens, light and some of the radio
waves from space come through earth’s
atmosphere with relative ease. In the case o

infrared, much of the radiation is blocked by
waler vapor mn Lthe atmosphere, but signih-
cant wavelengths in infrared still get through

But there are other portions of the electro
mEneti spectrum—ihe high-frequencs
high-enerey radiations known as ultraviolet,
X ray, and gamma ray—that cannot pene
trate to earth. They cannot get through the
molecules and charged particles of “the dirb
basement window of the atmosphere.” And
wse extremely
intense and dangerousradintions cannol reach

fortyniale 1L s Tor man tnat t

him. The small amount of <olor wltrovio]el

that does leak through causes panful sun-

burn and hints at the lethal gualities of

niph-cnerey radintions

Lethal they may be, but ultraviolet, & ray:
and gamma rays also carry from the stars
messages that lower-frequency vibrations do
not carry. And 4o astronomers in recent vears
hisve tapped these messages as well by using
rockets. balloons, and spacecraft to get their
IREtrunmtnls nhove the e EInE AtMospnenre

X-ray observations have been made by
a spacecraft called Uhoru Another called
Copernicus (one ol the Orbitinge Astronomioal
Observatory series) gathers ultraviolet. And
a third, small Astronomy Satellite B, has

nade substantial pamma-ray ohservations

FVhe Incredible Unfverse

Haoles in the heavens. vesterdny's
ustrenomers sad ol Apparent rents in
the canopy of stars. Then camie the dis-
covery that they resull from obscuring
Clouds of dusl known ac dark nebala
Barnarid’s S5-Nebula (left) coils across
the Ulphiuchus regron of the Milky W
'l is only a small portion of ome ol
the tenrly 2,000 photographs that form
the hasic stlas of the hepvens, produced
diring the 19501 4t Palomar Clservi-
lory with support from the Natonal

Drengraphic ol
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Roaming the cosmos. astronomer
Allan Sandage of the Hale Observa-
Eerri ceks to (nthom the basic roodles
of the umverse: How fast &5 11 expand
NE* 1 whal rate is 'I"::- X | TR
dowing He works with the preat
200-1nch Hale telescope on California’s
Palomar Mountain

= 30






Ridding an earthbound spaceship,
e Sandage (left) readies the Hale tele-
seupe for 4 might's viewing L ight
erleringe 1hi Ht i the done pRIEsEs
around His perch in the prime-focus
CaeE o '|||- _|-:-||-..|; Eiltsgtl -|'|'.rII.'|L:
53 [eel below

Veteran of hundreds of chill vigmls
atop mile-high Palomur Mountain, 1y
Sandage now finds refuge in a heated
viewing room (below left) Hero he
monitors the “Westphal magic ma
chine.” a lighi-meazuring syvstem ode-
vitloped by astronomers  james A
Westphial, right, and Jerome Kristian
The device, hnked with & computer,
intenstfies light 4 hundrediold

Projected by the miagic machine onto
A cathode-ray tube (helow), n ring
palaxy a billion Hght-years away glows
with startling clarity. Unly g lew such
galaxies have bieen discovererd

Lafe stories of stars @and calaxies wn
fold when their hieht is broken down
Enld com ponent wavelengths, or specira
iholow center) Here the middie line
a star's spectrum, 15 flanked biv twin
s trae of 1ron for reference, L ompar-

ing the two can reveal the star's dpdil

_|_l_|._|_:|. I:|_'|'|I'|| i LW AT 'E"ul.' :'.|r’.-:|

Cearlitzees are Lo asiromomy
sohal aloms are Lo PRy
— ALLAN SANDAGE., AMEERICAN ASTRHONOMER

D ALL THESE brand-new forms of
nstronomy mean the end of the old

workhorse, optical astronomy ¢ 1 spent a
nicht observing with Dr. Sandage, one of
the world’s most distinpuished astronomers,
to learn the answer to that guestion | drove
up from the Pacific coast through orange
rroves, cedars, and ponderosa pines to the
3, 570-foot platesu of Palomar Mountain in
couthern Colifornia. In the fading light of
a Janunry dusk., n series of silvery domes
slenmed softly, each housing a separate tele-
scope. Above them all towered the dome ol
the hupe Hale telescope, an enginecring
marvel with a 200-inch mirror
e nhzervatory building 1 found D
Sandaie in the photographic darkroom. He
was examining strips of film he had made the
meht before. They held only narrow, Duze
baneds called spectrograms

F.ach spectrogram riecordied the faint lieht
from o distant galaxv, not s a bright poind
but ns a spectrum, a band ranging from the
longer to the shorter optical wavelengths
from red to blue and violet. Fam lines ¢rioss
ing this spectrum, some light, some dark, held
the coded imformation from which he would
later calculnte the speed with which the malaxy

Instde

i= rushing outward toward the edge of space,
and 1ts distance from s

Leaving the developing room, we walked
out on the abservatory floor. 1 was not pre-
pared for the immensity of the instrument,
 fretwark ovlinder gracefully pivoled 1n its
massive horseshoe yoke, nor for the impact
of the spacious chamber itself. With its
soaring oome 1n the dim hight, this wag n
cathedral, a temple of sciende

“"Even though 1 have been privileged to
observe here for 24 vears,” zaid Dir. Sandoge,
“wyvery time | come into the dome 1| am
terrified by the size and significance of this
imstrument. Here is where we find Absoluts
Reality,”

We rode up m an eélevntor, crossed over
a movable catwalk, and lowered ourselves
Talaa A
abservitory floor now lay 75 [eet below,

e very top of the telescope barrel The

shradedd in darkiness A bBeve ot heads, stars
elittered through the shit in the dome
We were in the prime-focus cage (OpposITe),



a six-foot cvlinder fixed at the poimt where
sturlight comes to a focus from the big marror
below, Here the astronomer can operate his
cameras during i lonely night's vigil,

I shivered in the cold air. Dr. Sandoee
laughed. “I've spent a total of aboul a vear
and a half of 12-hour nights in this chlly
cage. From now on, however, it will be easier.
Tonight we'll be using a remote-control tele-
vision svstem in a heated room."

In the control room, night assistunt Gary
Tuton manvuvered the huge telescope as Dr
Sandage called off the points in the sky he
wanted to observe. His finding charts had
been taken from the National Geographic
Society—=Palomar Observatory Sky Survey
maps, made during the 1550

HPerhaps vou don't realire.” sa1d Dir. Sand-
apge, “what n supremely wvaluable @ift to
science the National Geegraphic Society
micle when it helped finance the mapping of
the skyv. These Sky Survey charts are used
nightly nt ohservatories all over the world.”

astronomer asked the operator to target on

a focus star, Gammi in the constellation
Tagrus. Gary Tuton punched buttons on his
hig console. We heard the metal dome ram-
Wing nnd creaking like a freight train as it
turned to bring the slit into position. Then a
high-pitched whine filled our ears as the tele-
seope, 300 tans of glass and steel floating on
oil bearings, swung around on command, and
Gamma Tauri appeared on our TV screen.
Once aligned, the wlescope could be moved
o the area of the first observation.

Now Dir. Sandage took over the fine con
trols., He wis scarching for a galaxy whose
catalog number is NGU 2844, Suddenly it
swam into view—al first o ey blob, then a
delicate pinwheel with spiraling arms; & mag-
nificent congeries of stars whose light began
its long journey toward us g hundred million
vears ngo, when dinosaurs wulked the sarth

Gradunlly the astronomer mude fine ad-
justments;, until the galaxy was positioned
directly on a line that represented the slit of
the spectrograph, the instrument whose dif-
fruction grating would spread the hght into
a spectral band. Then ane mare button was
pressed, the camera mechanism clicked, and
wir telaxed while the exposure was mude

As we walted, Dr. Sandpge told me of the
enormous improvements in modern aptical
astropomy, “It may seem tedious to yvou,” he

FI’.‘.I'R HIS FIRST OBSERVATION the

bl

commented, “walting for the spectrum to
record on the flm. But it takes a hundred to a
thowsand photons, or light units, to expose a
eriin on & photographic plate, and even with
nearly 200 sguare feet of mirror we catch
photons from very faint galaxies only one by
one, We have to allow time for them 1o ac-
cumulate to get n picture. Even so, we can
now get & spectrum in nine minotes Lhit Look
42 hours back i the 1930's Aod we get
better resulie”™

He explained that the big telescope can
photographically pick up abjects ten million
times {ainter thin those visible to the human
eve Electronic light amplifiers are now cult-
tng down exposure tme and permitting ob-
servition of éven fainter objects

lsing improvements Hke these, astrono-

mers prabe farther and farther into space to
leartt how fast the universe is expanding and
whether that expansion 15 slowing down.
With such knowledee they hope to salve Hd-
dles of the universe that man has pondered
since the time of the Hahylonans.

| asked Dr. Sandage if the rapid flowering
of =0 muny new kinds of astronomy, opening
up all parts of the electmmapnetic spectrum,
was driving the oplical astronomer and his
photographic plates out of the picture

“Oin the contrary,” he replied, “it's dniving
him crazy, because there i= so much more to
do. The radiv and X-ray astronomers must
have uptical identification of what thev are
detecting to complete the picture. They come
to us for that The same 1= true of disfances
After the radio astronomers discovered the
incredible quasars, it was the aptical astron-
aomers who measured the red shifts and de-
termined that guasars are the most distant
objects known to man.”

There is nathing so far vemoved from us
ag to be bevond onr veach
or 30 dden that we cannetl discoover il
—DESUARTES

) UNDERSTAND the guasar, one of the
.I-mml mystifying objects in the universe,

it is necessary to go back a bit into history.
In the early vears of radio astronomy, after
World War 1. observers discovered many
celestial objects that emitted radio frequen-
cies but were apparently invisible in ordinary
light. Eventually some of these sources were
found to coinvide with nebulae (gas and dust

Nutional Geoagraphic, May 1974



stiars), with remmints of
cupernovae lexploding stars), or with salaxies
But until 1900 nothing as small as a star (out-
dAde our own =olar ssstem) was Known to be
a radin source

LAITIC H

clouds between Lh

AN Sandage

Viatthews
faint starlike
Fadio souroe

inumber 45

bombishell A

Thomas

Then
ASLrOnNOMmer
most  unusial
obiect in the exact location of o
was 3 48

and radio

dhiscovered n

whose destpnation
in the Third Cambridge Catalogue of Kadio
sourcesh Immediately 1t became a phenome
non of intense interest to astronomaers all over
Lha worid

Az the months went by,
identified with opticnl objects of the
same Kind. In time they proved to be compac
iects that emitted strongly in ultravio

" i3 -
glher radio sourves

L

trlue ol
let s well as the racho portion af the spectogm
And thew Huctumte in brightness
over short periods of tume

They
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“guast-stellar rodio
or quasars for short. Nobody had
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COne elay earky

WEre  manmeda

Lhis sitehtest idea whiat thes
riepl shoe Ket
[nstitute of Tech
nology in Pasadena, a Dutch-born astronomer
named Maarten Schmidi
newly

.].!'Il'il came the
in 193, gt the Californds
wits sludyving Ltne

Specirum of & d1scnvered

CjLEASAT
Known as 3 iright). He was puzzled by
the fact that the
the sprctridm was ot farmiling
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cirrtain wavelengths o
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Suddenly 1t dawned on De Schmidt thil
the familiar pattern was there, but not int
shifted ddown

toward the red. or longer woveleneth, end ol

1

expected place. 1L waps Litr

the spectrum. | s red shift was much more
pronounced than those that astronomers were
Rectstomed 1o seeing

"That night," the

went home in

astronomer recalls, ™l

| state of disbehef. T anid

wile, ‘something really incredible happened
to me today,”’

At hirsd
schmidt's startling
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Deciphering the crvptic guasars: T heso
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[ werful rncio sources cach ennt the

e energy of a hundreéd [arge galaxies
[or several years thelrspectra, instend of giv-
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N'hen Protessor Maarten Scohmii L) ol
the Hale Observatories amd Caltech, studs
uaesar labeled 3C 273 (rght), crpcked
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in borhtness Taster than the time 1t takes heht
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S0 the guisars are remarkably small, c
||_- fi_l.!:'. -|||_||:r:,..'I'|' Hiutl il they are <o small
anid vet we can see thém ot such prodigous
distances, they must be emitting energy ol an
inneard-of roti

luce more energy than a hundred laree 2al
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axies totnling as many as ten thousand allon
ters. In one <econd a typlcal guasar throws
ull varth’s eles
for hillions of viegrs

out enough energy to supply
LT e

To account for such stupendous energies |
dlifhcull Same soienbisis Believe thal even the
nuclear processes in the atom are not suf
ficient, and supgpes
massive gravifational collapse or even the
annihilation caused by collision of matter
.r_l'|r| ks counts r|--erf_ LN LI GELLET
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And that s one reason why a few soientists
nre loath 1o believe that the guasars are truls
,, it the outer reaches of
A small group of astronomers
arpgue that the guasars are local, probably
umong nearby palaxies, and that the large red
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But the large majority of astrophysicists
favor the cosmoloeicnl theory, A the most
minent of Dutch astronomers,
ot of Lewden Observalory in the Nether-
anis, told me

lomcoal, 1t would raise so many questions that
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Thingy fall apart; the center cannol Jold
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HILE QUASARS pour out their un-
RER =l |_-|||-|'|!|_-|'| CHeETEmes it l'|l'-|'|'||l|l|:_5|'__l.
distances, starthing and more readily oli-
servable events are tnking place much nearer
home. They Involve the violent collapse of
stars within our own galax
l'o mortal minds, which measure thines on
the time scale of human history, stiurs appear
Lo e everlastinge. Hut on a8 cosmie (ime scale
stars pazs through a well-defined life cvels
ouds of dust and gas

(chiefly hyvdrozen), live long and relatively

1 hey are borm from |

tneventiul byves pourtng out energy, and then
die (page 606), Their deaths are of special
interest o astrophivsicists, for stellar corpses
become some of the stronegest objects in the
umverse, and the explosions during stellar
death throes Al space with stardust from
which new stars and planets are born

[t may come as ashock to learn that nearls
il the atom=s m yvour bocdv and in the earth
were once part of o stor that exploded gnd
disintegrated. And probably those same ptoms
were once the debris of stull an earlier stor

Clar own sun wits horn, astrmnomiers be
heve, about hive Billion vedrs ago, the spiown
of a mirantic swirllng nebula of ras and dust
\s the particles coalesced, provitation pulled
them swiftly together and they heated up
Within a few million vears—a short time in
cosmic terms—the new body developed with
i 1ls e anienior 4 lemperitiure ol millions

of degrees, enoueh to lenite the processés of

nuclear lusion. Hydrogen atoms fused to form
nellum atoms, @ving off eneregy in Lhe process,
and the sun began to s

Dhgr star has chaneed bitile sinee then. and
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el 1t wn
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chanee Little for the nest five hill-
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sun will loom across some 25 percent of the
, , negr 0 rockel astronomy, displavs a chart of th
ey, It will have expanded a hundred times . ; :
; I e : _ unisverse locating sources of diffuse X ravs, e
N cameler and mceresssad o ihousand tmes I
| . haps caused by hot inlergalactie ga
i irchitness s ik hEa Y o b5 =5 i . i " "
in brightness. Its hot breath may have melted Hige Joops of high-temperature gas arch abov
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Alpine peaks pinpoint radin intensities in a thied
portravil of the Whirlpool, by another computer
plot.  Such seemmgly  three-dimensional  views
permmid ipnstant wlentificaton of the ocation and
relative strength of invisable enerey sources

supernovi—that suddenly shone more biright-
v than Venos For several weeks 11 was
visible in davlight, and it did not fade from
the mght sky for more than a yvear.

The second event occurred in 1967 at the
Mullard Radio Astronomy Observatory of
the University of Cambridee in England. As-
tronomer Antonvy Hewish and n research sty-
dent, Jocelvn Hell, were examining strip-chart
recordings from a new antenna highly sens-
tive to fluctuating radio energy. They dis-
covered  mvysterious  signals, repeated on
speyeril when the antenna was
pointed at a particalar part of the <kv, Closer
mspisctions of the signnls, made with a Taster
recorder, revealed a stranpe series of penks
spaced mt precise intervads

“N looked richculous,” Professor Hewish
told me later when he showed me the historic
recording " You just don't get pulses like that
from the skyv.”

Thinking that the pulsing: stenals might
carry a message from a civilization on the

CEC SIS,

The hiredible Universe

planet of some distant star, the Cambridge
scientists dubbed the source LGM, for “Little
Gireen Men ™ Only when measurements dis-
proved the idea of such signals was the
discovery announced, in early 1968

By then it was clear that the astronomers
had come upon a new kind of star—"one of
the most marvelous pieces of architecture in
the universe,” as X-ray astronomer Herbert
Friedman called 1. This belief was strongly
supported by discovery of other pulsing stars,
whose intense bursts of radiation came with
clocklike precision at rates as slow as every
four seconds and a5 foast s 30 Hmes ' a
second. Logmeally enough, thev came to be
called pulsars.

One of these stars held unusunl significance
It' was located about 6,000 light-vears away,
right in the middle of the Crab Nebula, which
shows up in photographs as o beautifol glow-
ing cloud of gas laced with a tangled web of
fikiments {page 610). That nebula is the debrns
from the supernovi exploston seen by ihe
Oriental nstromotmers in 1054, It has been
expanding outward at velocities of about GO0
miles & second, until today the cloud 15 some
ten light-vears across. It Is one of the most
glamorous - and intensively studied objects
bevond the solar svstem

As long ago a= the 193(0Vs, Dr. Robert Op-
penheimer and others had predicted that the
collnpse of o massive star, several tmes the
mass of our sun, could lead to g stable ohject
very much smaller than a white dwarf. In the
end there would be a wildly improbable and
incredibly dense object about ten miles in
diameter. The immense gravitationn) orce
would crush the wery atoms themselves,
sgueezing out all the space and leaving
chiefly nuclear particles culled neutrone For
such a stnkingly imaginative body of ultra
dense matiér, as vel undiscoversd, they
coined the term neutron star

The discovery of a pulsar in the Crab in
1968 wverified these excting speculations
Very soon it became apparent that the pul-
<ars must be rotating neutron stars. Onlv a
body ns small as a neutron star could rotate
A0 times oosecond, as does the Crab pulsar,
nnd not fiy apart from centrifugal force

Although the exact nature of a neutron
star is still largely theoretical, the concept has
been soundly warked oot and s widelv ac-
cepted. Here is the scientific consensus:

Collapse takes ploce within seconds. The
ouler layvers of the gaseous envelope of the

617
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.|.|'|_~-'_'_-|- blasts them nto ATHLCE. o0 Lo an obi-

star A bhehind,

server it appears to be an explosion, one of the
greatest displuvs of fireworks in the universe
This 1= the supernovi

it the shrunken negtron stor (et behind,
gravitational energy rises the temperature to
maty millions of degrees. vet the kilometer
f]':ll '.._ st s & I.|1|1.|_—-1il .L”'-.' "H.I::III 1.‘I|| I'i;.:il|
ervatalline material, stiffer than
steel (10™ 15 soientific shorthand for o num
| followed by 15 zeros)

LOY Limes

ber represented by
Inside. the neutrons form a superfluild with
almost no viscosity

Lensity of the noulron star, an extreme

T Lo IFH:

Weird world of black holes intrigues two
if astronomy’s leading theoreticinns, P'r
fohm A W heeler, left, of FPrimcetor

IIII:|I| || |I|!|| 1i I il l _|.':|.I| ||

fessor
anel Profecdn
D Wheeler, pmong others, supmésted look-
ing tn binary star svstems for black holes

such s Uvenuse X lu'|_:||1|l'l-|ll'l

iR

state of matter, far exceeds anyvthing known
in our ordinary world—a midion bibon times
the density of water, A teaspoon of neutron
tar materdal would weigh a hillion tons—th
pqguivalent of those 200 milhon elephants
“If 1 could drop 1t on the floor,” says radio
gsironomer Frank Drake ol Cornell Universt
ty im & flicht of fancy, “it wouold
enough energyv, this lhon tons of stufl, o
drive al

the: other side, and then come back down

:r.lll_ll.ll

the way throurh the earth, 20 oul
through Lthe hole and oscillate hack and forth,
til] i gl the center

I we i d hvole cprth o ned-

mally came to rest

L0 |-1'.'-'-I'I| i

tran star density, it would bhe 100 meters
|-'--1" feel | in diameter.” he adds
As Iy Malvin

| '|'.|1.'1-|'x1:_'. [its

Huderman of Columbia
't vou took all the hu
man beings in the world and put them in one
raindrop, vou would have such density
Calculations show that an object as dense
as a neutron star must also have proc enous]y
concerrated gravily—a  humndred Dol
times thot of garth. S0 strong 15 the graviti-
o] pull that a neutron-star mountam ool
climb 1t

erersy than vour metabn-

i2¢ 1o more than an inch. and t
would ke mor
lism can crente in a lifetime
Were Al

there carthguake—or

stirguake—uwhat  would

U

myore |1Fi||H'T!H' il

e ey e LIey M

I:.I'|'l|lr.‘l."I SHTE ST EOmOImers _
have detected such events. Thev havs

pulsars suddenly splhning ever so shght

[mater, in one cise about o ten-millionth of a
second fnster per revolution. »uch a speedug
miiEht mean that the ned crust of the neatron
cracked and the star has shrunk
Irivial 2 Not at all, On
earth that would be edquivalent to the surface
suddenly falling 40 feel, And the e

released Dy the peutrmon star s hwecun swould

star huts

aboul hall an inch

BT

egual the light of the sun for an entire vea
spve Prank Dhrake

Except for such hiccups, th Pt
rhythm of the Cra
precise,  but

» pul=ar seems (antastically

Ifslraments e

glirasensative

tect an almost inhmitesimal slowing: cdowrn

wboutl one pert an 2500 mm @ vear. Thus the

ulsar

CRETLEY

= slowly decaving az it
outl radiation all
wilth

sts s 1t
Mepnwhile 11 ponrs
pacross Lhe electromagnetic spéctrum,
INcreasing intensty toward the X-rav rmnge
gnd its total output vear in and vear oul
more than 1O KK fimes rI|..r
How the pulsar radiates its energy in such

sharm pulses 15 nol well understood, bhut oni

af the sun

Nafrovmil Creograpice, May 1974
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that of a star, We believe a black hole 1= an
extremely smooth structure; it can never
have rpples or mountnins, Anyihing it traps
can never escape. The black hole can neither
split nor decrease in size; it can only grow,
and nothing can prevent it from growing”

It is their enormous gravitational pull that
permits indirect detection of black holes.
Obviously, looking for a minuscule black dot
in a black skv is futile. Bul some black holes
are believed to be paired with visible stars,
The members of each pair orbit about each
other, and the black hole steadily attracts
gases falling from its larger companiop. As
the eases spirnl w0 toward the gravitational
trap (hut hefore they disappear), they collide,
compress, and heal up to enormous temperi-
tures. The resulting intense X rays became
the clue that should signal the presence of the
black hale.

In fact, the X-tay telescopes on rockets
and satellites have helped produce the first
evidence of the existence of a black hole. In-
tense emission is coming (rom a powerful
hut invisible X-ray object called Cygnus X-1,
about 8,000 light-vears away, It is estimated
to be much greater than three times the
mass of the sun, too massive for o neutron
star. And it revolves with a supergiant star
known as HDE 226868, from which gas
clouds seem 1o be swirling around and dis-
appearing into the invisible partner (paint-
ing, preceding pagel. So the black hole is no
longer purely hypotheétical!

large Wlack hole at the center of our gal-
axv. Possible evidence comes from an im-
portant experiment by Lir. Joseph Weber at
the University of Marviand that appears to
show poweriul gravitational waves, conceiv-
ahlv coming from the galactic center. Other
scientists  performing  similar experiments
have not been able to repeat Dir. Weber's find-
ings. bhut it is generally récognized that grav-
itational waves shouwld be emitted when
lumps of matter fall into the gravitational
well of a black hole
“Ultimately,” savs Kip Thoroe, “if the uni-
verse itselfl does not collupse and die first,
the black holes will ent up all the matter
in our salaxy. Already, as much as one ten-
thousandth of the universe might be down
lilnck holes: We woaid like to sweep this Tact
under the rug, but occastonally we drag it
out and look it in the face and shudder”

SDI'I-'LE SCIENTISTS speculate about a

f3210)

Absenie of evidence is not
evidence of absenie.
— ANONYMOTE

UITE THE ODDEST TELESCOPE
| have ever seen i1s buried nearly a mile
deep in a gold mine beneath Lead, South
Dakota It has no lenses or mirrors, none

of the wsunl structure for looking at the
heavens Rather, it consists of o hundred-
thousand-galion tank full of cleamng fAuid
{opposite, below).

Its sole purpose is to look into the very heart
of the sun, and it does this by tryving to cap-
ture one of the most elusive particles known
Ly man—the electron neutrino, This kind of
neatring s =0 elusive, in fact, that scientists
have never seen it in nature, only in the libor-
atory. Yet such neutrinos are believed to be
manufactured in prodigious quantities in the
sun as-a product of the nuclear resctions that
give the sun i energy.

The neutring is described as an extremely
tiny nuclear particle having no mass and no
electric charge, and it Ries with the speed of
liwht. It is not readily affected by other matter,
and it could easilv pass through a million
miles of lead without bemmg stopped, So it s
well-migh impossible to cateh.

But Dr. Ravmond Lravis, Jr., and his col-
leagues from the Brookhaven National Lab.
oratory have devised a clever trap with a
tink of tetrachloroethylene cleamng Auid
(CoC10. Shielded by nearly a mile of rock, the
cleamine fluid is protected from cosmue rays
and electromagnetic radiations at earth’s sur-
(are. However, neutrinos penetrite the rock,
and, as they fiv through the cleaning fiuid, an
occastonal ong interacts with a chlonne atom,
transmuting 1t into an otom of radioactive
argon 7. The experimenters flush the tank
perfocdically with helium to extract the argon
37, and by counting these radioactive atoms
determine the number of neutrinos they have
presumobly detected

Mysteriously, the neutrning count over a
period of seven vears has run far too low—
less than a fifth of what careful calculations
predict it should be. It raises the guestion of
whether any neutrinos have actoally been de-
tected. Butl 1o some scientists this shortoge
carries the foreboding sugpestion that the
sun is temporarily slowing down, that nuclear
provesses at the center of the sun are Jess

Natworal Geograpfuc, May [¥74
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otherwise. That's only one thousandth of one
percent of the hundred billion stars that are
our galactic neighbors, vet it represents g mil-
lion “populated” planets.

A growing number of scentists would say
this is not an unreasonable estimate. Since
other galaxies are believed to have, on the
average, as many stars (and therefore planets)
as the Milky Way, and since there are an
estimated] hundred hillion galaxies, the num-
ber of extraterrestrial civalizations could be
truly astronomicall

Estimates such -as these take on added
meaning from the recent discovery, chicfly
through radio astronomy, of a rich variety of
maolecules 1n what was ance thought to be
barren space between the stars. Among these
are molecules such as ammonia, hvirogen
cvamide, formaldehyde, and water. They con-
titin the basic chemical elements—<carbon,
hydrogen, nitrogen, and oxygen—that account
for 09 percent of the living material we know,
Some of these molecules are called “binlogical
precursors’; when subjected to intense radi-
ation or electncal discharges, they can pro-
duce the more complex amino acids that are
the building blocks of life

And =0 belief that life exists outside our
own tHny corner of the cosmos is growing
strongly. And we need not agree entirely with
the cymical writer who said of the stars, “If
thev bhe inhabited, whal a scope for misery
antd fallv. If they be not inhabited, what a

"EE]

waste of space!

Thin is the way the world emds
Not with a bang but a whimper.

—T1. 5, ELIOT, YTHE HOLLDW MEN"

OW IT ALL BEGAN and how it will all
H end-—those are the cosmological ques-
tions that stir men's minds most deeply.
Only a few years ago the astronomical
world was vigorously engaged in debaté on
origins. One school said the universe began in
a single titani¢ explosion, the *hig bang,” and
has been expanding ever since. The other
aatd ves, there s expansion; but there was no
big hang. New matter is constantly being
created to replace that lost by expansion, so
everything is in a steady state
Today most astronomers regard the steady-
stale theory as dead One of the nails 1n jts
coffin was a significant discovery by Dr. Amo
Penslas and Dr. Robert Wilson at the Bell

The Incredible Universe

Laboratories at Holmdel, New Jersey. Search-
ing the heavens with an unusual horn-shaped
antennga, they ditected in the microwave re-
gion of the radio spectrum an unexpected
faint radiation that came equally from every
direction. It represents precisely the kind of
radiation that would exist in space at atem-
perature of 2.7° Kelvin (about 435° below
zern Fahrenheit),

Moreover, it is the kind of radiation that
had been predicted on the Lheoretical grounds
that a big bang had occurred long ago and
that the primordial fireball had been expand-
ing and cooling ever since. [t is just about the
temperiature to be expected some thirteen bil-
lion vears after such a big bang.

So the microwave background whisper
found by Penzias and Wilson may be the dy-
ing echo of the big bang

Sandaze believes that the universe might

collapse in on itsell eventually. He has
measured very carefully the rate at which the
galnxies are expanding outward, and he finds
that the rate is slowing ever so slightly, So,
he suggests, i the slowdown is enough, grav-
ity will eventually pull all the galaxies back
in, just as a ball thrown into the air slows and
falls back to earth.

It 1s not clear if the slowdown is enough,
and Dir. Sandage does not know precisely how
to interpret his observations of the ancient
light that left the distant galaxies 2o long ago.
But by one set of his calculations the expan-
sion could go on for nearly 30 hilhon more
vears, and then the contraction would take
another 40 hillion

A major mystery hangs over this hypothe-
sis, however, Computations of the amount of
visible matter in the universe do not show
neariy #nough mass to arrest the outward
flight of the galaxies by gravitational pull
And so scientists are seeking additional invis-
ible matter throughout the universe—in faint
stars in galactic hales, perhaps in intergalac-
tic gas and dust (not vet firmly detected), and
1n biack holes

If the missing matter is not really there,
then the ultimate fate of the expanding,
cooling, dving universe might best be ex-
pressed by the words of T.5 Eliot in his
poem “"East Coker™

“0 dark dark dark. Thev-all go into the
dark, The wvacant interstellar spaces, the
vacant into the vacant” O

AN'D HOW WILL IT ALL END? Allan

a3






COPERNICUS i con

Hes right 16 the middie of the heay-
eng,” the Ureek astronomer Prolemn
asserted. His concept helped shackle
men's minds for more than a millen
nigm. Then Nicolaus Copernicus, a
scholarly and umassuming adminis-
teator 16 the Boman Cuatholic Church,
I:L—.i:'.:_n_'rl:u:l g Fevolubion that dislodeed
parth—and man—from the center of
the universe

Born in what i now Poland in
1473, Copernicus pursued a Renaos-
sance ethucation that eqguipped him as
physician, lwyer, economist, mathe-
matician, and astronomer. While
cerving as a canon at the cathedral
at Frauenburg {now Frombork), he
quietly studied the movements of the
planets and stars and commled 2
massive work propounding his rodical
views., Word of them gradually spread
peroes Europe, Dut tor relirious fned
political rfeadons the reluctant rev-
olutionary delisved publication until
the viesr of his death, 154

Then the world read the words
that transformed the universe: “As if
segted upon 4 roval throne,” stated
Copernious, “the Sun tules the Camily
of the planets as they orcle mund
him" At the same time he explainea
the nlternation of day and night by
the earth's rotation on its s

"The ol wante 10 turn the wholy
science of astronomy upside down,
Martin Luther = repuled to have
warned Copernicus did just that, and
i doine so sel astronomy free

Pioneens in

Man's Seanch fon

the Univense

Paintings by JEAN-LEON HUENS
Text by THOMAS Y. CANBY

EEWICIE FENTORIL], §T&IW

HEN TO S, and when to reap? How 1o pire-
dict the heavenly movements that signal religious
rituals? To answer such questions, the ancients
studicd the awesome night sky—and thus gave
birth to astronomy, man's Urst sclence

Thisz “science” bore strange fruits. Egypltians ol 3,000
vears ago envisioned the celestial vault a< the star-
spangled torso of the sky goddess Nut, arched over the
carth. Fach evening she swallowed the setting sun,
which during the might journeyved through her body to be
born anew the next MOTTIME

Faarly Greeks thourht that u spherical shield protected
parth from distant fire; fames fickering through tiny
holes in the shield explained the twinkling stars. And
medieval writers constructed a cosmos in which a hoer-
archy of angels moved the celestial bodies

Almonst alwavs earth reigned at the center af the uni
verse—even thouzh Aristarchus, a Greek of the third
century B.C., sugrested a =vstem in which the earth re-
valved around the sun. Bul his notion faded in the face of
contrary teachings of the revered Anstotle and Prolemy,
especially when the Church came to support the earth
centered belief. Not until the 16th century did Copernicuy
spark the intellectual explosion that liberated man from
his misconception.

Not surprisingly, the challenge of astronomy—to
futhom creation's grand desipn—lured the towering
intellects of each ern. As a skeleton keyv to unlock the
heavens, they devised new forms of mathematics kEx-
ploring the universe, they lifted the human spirit. "As-
tronomy,” noted Plato, “compels Lthe soul tolook upwird.”

»



win fo see the heavens through o telescope. Liellahi
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Ivied England in 1663, Iygae Newton, then
left Cambndge University (o carry on his
afudles at home Fighteen months later, when
the plague had =ubsaded, Newton had deter
mined basic prinoiples of heht and color, cre-
atedd imtegral pnd differential calculus, and be-
gun 1o define the working of gravity,

Kepler before im had unlocked the secret
of the planets” paths, But wdiv did they swing
elliptically mround the sun? Supposedly in-
qrired by the sight of an apple falbng in his
prrren ."".-r".'-l-lll formulated the law of eravi-
[xtion-—that Doddies sttract oach other with o
lorce directly proportionnl to their masses and
inversely proportional to their distance apan
Correlating this theory m.L his lnws of mo
ton, ke emploved his newly developed caloulus
tip dechice thi orbits of eolestinl oblecte What
Kepler had diseovered (rom Tveho's observa-
tons, MSewton could now explain and caleulate
[br any heavendy body

His findings appeared in one of the lnndmark
books of all time. Freiiosophaae Naturalis Prin
crpia Malfemabticy. [t containid hiz laws of
mobicn, mehgocine the ".|r'- tliar “to every Lcthin
there s alwavs an eqgudl and opposite; or con:
irary, reaction.” E'r-br.i his understanding ol
gravity he determmed the moan's effect on the
biges, He made the AOrst reflecting telescoopes
e of which 1= atill 4 chertshed passesion of
Ehe prestimons oyl socety, 1o which i earned
nim membership His dizcovery thal a prism
ceprnles hiht into component colors led to the
murache of star study through spectral wnalvsi

When MNewton died at 84, his countrymen
Burled him in Westminster Abbey amone kKings
and bishops, with a fithne epataph: “Mortals,
congratilate vourselves that so great 4 man has

liwved for the honoe of the human race.'

HERSGHEL  scunng in £nstans

9, Grermun-born mesician 1l.".lIILml Ferschel
.i-.'l.|iJI.'|.'I‘| a sl telescope that lsunched a Ife-
lome facimation with the beavens, Making eve
larper instruments. he methodically sesrched
the skies for whatever he could findk Fame
came In 1781 when, 3t ape 42, he discovered
the planel Uranous. He also detected double
stars with interlocking orbits—proof that MNew
ton's law of gravitation apphed outside the
solar svEtem. He discovereéd the general shape
of the Mitky Way and the path the sun follows
'|'I|-'l||_.:'!| HRcE, carrying the |:||.5|||"!= wilh 11l
..I::" ||-I' ' Herschel's most ambitions  lelescope, 40
LT feet long, proved impracticable. Here he goes
T Lo abiserve with his sister Uarmoline, hersell the
discovierer of elghl ¢omels. and his son John,
who also became an eminent astronomer
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Bluegrass

By CHARLES McCARRY
Photographs by J. BRUCE BAUMANN

|ATISAS HROGIAAPTE KEAsFF

T WASMIDNIGHT, and we were winting

in the heart of the kentucky Bluegrass for

n granddavghter of Native Dancer Lo be
barn: For three nights, a< Aprdl cain beat a
hdeety rivvibim on the roof of Bill Hayves's
sinble nepr Lexington, we had breathed the
sweet scent of hay and horses while keeping
birth watch aver 4 20-yeiar-old bay mare with
the wondrous name of Golden Florin

My compamons were Nancy Haves and her
brother, Billv. who 11 months earlier had
bred Golden Florin to Kanumera, son of the
great gray Dancer. A= o 3-yvear-old, Native
Dhincer wian every mace he ran excepl the
hentucky Derby. Billy, 21, and Nancy, 17,
had a luckier ancestor: T. P. Haves won the
Derbw in 1913 with n bay colt named Dion
eriil, 1 91-to-1 long shot “That,” said Nancy,
“15 just about the greatest dream a hentuck.
in can have come true,”

While the fon! dreamed in her dam, we
Ltalked of the good hife Billv and Nancy have
led. Thesr parents, Bill and Jane Haves, make
a business of canng for other people's Thor-
cughbreds—midwifing foals, transporting

ST

Fast horses and gentle Hyving stil] work
their magic In a land of green-carpeted
benuty. Thoroughbred vearlings (above)
pambol seross @ kientucky pasture

at dawn. In the evening of his vears,

[l singer Jolin Jacob Milec (right)

hugs a dulcimer of hiz own making as

he concludes “The Hangman,” an old
Enilish ballad that he popualarized

mares 10 breeding sheds and colts to Ken-
tucky racetracks, nursing horses back to
hedalth after surgery or other treatment in a
modern hospital the Haves Haven TFarm
lenses to o tenm of veterinarigns.

Billy and Nancy have been helping their
father in the maternity stalls since early
childhood, and for both of them the experi-
ence s magical. *To me,” said Bally, "watch.
ing a foal come into the world is just the mos
splendid sight the Lord hos ever let me see™

In the marches of the moming | joined
Billy in silent praize of the miracle of life.
Lrolden Flornn at last Lay down and went into
labor. Hilly and Nancy, their voung faces
alight with svmpathy and their hands quick
wilh skull., knelt beside (e macre, murmuring
encourarement and giving gentle pssictance
After a few painful moments the foal dived
out of her long sleep, and into the life of speed
and racing silks to which she had been bred

Billv HAayes's love [or horses and his bright
optimizm about them are a5 natural ina boy
from the Bluegrass whose ancestor won the
Derby with a long shot as are beauty and
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Heetness 1in o Thoroughbired. The trae Blue-
prass-—rolling countryside lovely in 1ts fer-
tility and reésonant in its history, extending
thirty miles or 5o in all directions from Lex-
ington in central Kentucky imaps, page 647)
—i% noted for many things, such a= bourbon

whiskey, burley tobacco, noble architecture,

and some of the most melodious Englizh
spoken on the planet. But it 1= lamous, above
all places in America, for blooded horsee

[t is the bloodline of the Thorourhbred that

i A0

Dyrvaming of the starter's bell, a pony boy leads o

ties time together in the Blueerass Thoraugh-
bredts punctunte the present—{ortune on the
hnof, hope on the wing, art on the gallop—
Dehimed white fences that fow like bridal lace
to. the horizons. The ancestors of this great-
hearted breed carried the first settlers across
the Alleshenies while the American Revalo
tion blazed at thelr backs, and generations of
Thoroughbreds have borne matching senera
Hons ol kentuckians into battle, into fame—
andd sometimes into penuny—aever sinee

Nariemal Greographic, May 1974



stiff-stepping Thorouwghbred through earlyp-morning fog at Keeneland Race Course

A stranger standing beside me ot the radl of
Lexington’s preen  Reeneland Raoce
Course spoke a single senténce that caplured
the Rinship between horse and man in the
Bluerracs, It wns just after down, and we were

IOy 5

walching an exercise bovy, jovously erect
the stirrups, as he breczed a fine Derby pros-
pect called Ouar Native. In the silence of the
sunburnt moming we could hear the rhyvth
mic thud of the colt’s hooves on the breast
earth. My w hite-haired

of the néehbor,

Heart of the Blucgrass

kel his eves hxed on Lthe tiving horse as he
spoke. “Sounds like o man's heartbeat., don't
e he s

¢ Blupgrass 15 never
stronger than in the spongtime weeks befor
the Kentucky Deérby, and this was the time 1
chose for my wvisit. Fouls were being born.
muares were heinge bred, and the rst warmth
of the yvear wns raising sweat on the flanks
b-virar-nalcls whian e
nto the

he heartbeat of t

W hio carry Lhe

Blueerass lecend very center ol

AT



excitement on the fivst »aturday 1in May, at
Churchill [downs in Loutsville

A :-|11.‘|'Ij:l.] kind of elect ricity surrounded the
Outh running of the Kentucky Derby in 1973,
nrd o horseman aamed Tom Hurbut told me
why, I found Mr. Harbut running a ctrr-
comb over ahout 8 milhon dollars’ worth of
harseflesh. He handles stallions at Lexing:
ton's Spendthnft Farm, where Nashun, Ma-
lestic  Prince, Gallant Man, nnd other
champions stand at stud. Hig father, the late
Will Harbut, took care of Man o’ War, and he
was, like hizs son, a groom with the gifi
ol poetry

“Mv daddy was the one who called Man o'
War ‘the mostest horse,’ snd he was ripht"
said “Tom Harbub “But that don't mean there
won't be another Man o War someday. T hat
great blood just goes on pumpin' till it has to
come together in one sUpernorse H.1|r|1:~JL=.
once in p lifetime, bul it can happen any
maorning. That's what evervone 12 waiting for;
and hoping for, all the tirme.™

What? A Superhorse From Virginia?

The Derby =till lay in the future, but Tom
Harbut, like mast peaple in the racing world,
had more than a suspicion that the long wait
for & superhorse was over. Al The Meadow
farm in Virgimn, the handlers of Secretariat
were calling that magnificent chestnut colt by
one of Man o' War's old nicknames—"Big
Red " In Vieginia—that was the rub!

| asked another Spendthrift groom, Clem
Brooks, ff 1t didn't sting that Secretariat
hiz breeding rights already sold to a syndicate
of investors for $6,080,000, or more than his
weight in gold—should e the universal fa-
vorite: to become the first winner of the
Triple Crown (the Derby, the Preakness, nnd
the Belmont Stakes) since Citation in 1948

Mr. Brooks chuckled. “Secretarint may
nave grown up n virgima, but his daddy s
Baold Ruler of the Bluegrass,” he sabcl “IF that
Virginia horse wins the Triple Crown, he'll
be o Bluegrass horse by the first day of sum-
mer. Ali the great ones belong to Kentucky—
we keep 'em going on forever down here, talk-
ing about 'em and talking aboul ‘em unul
even we forget they didn’t grow ap chewing
on Dluegrass and drinking Bluegrnzss water.”

And, indeed, after he had won the Trniple
Crown, Secretariat came to the Bluegrass to
stand at stud at Clumborne Farm in Pans,
where Bold Ruler begat him in the spring of
1969 from n mare named Somethingroyval
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are a little more sensitive to that particulas
cotor than a stranger might bae’

&0 Rentuckinn will volunteer the infor-
mation that there sre blueprass regions m
Missour, Virmnin, Pennsvivania, and Ten-
nessee as lnrge as the one around L X1ngton
At H vou wiintl o discuss the theory thad
Boentucky bluegrass (Foa pralensis) 1s a Eu-
ropean plant thit grew in North America ba
anecident after it was imported as padeding for
pottery wused 1n the Indian trade, 1it's well to
flo 50 north of the Ohio River

Whatever its botanical history, bluggrass i

L}

Heare of the Blyeprass

e reason for Kentucky's civilization and the
explanation for it= fame
epoch of British role in
peneration afterward, Kentucky formed t

i
hrough the long

A\menca, iwnd for a

b1

western rump of the wilderness granted to
Virmnia under the roval charter of 1606, By
| 729 hunters had visited the pertlous eastern
foresie that became known as the Dark and
Bloody Ground

Hitt 1t wass't until luter tn the | 8th century
that explorers toached off o land rush with
tales of the Great Meadow, o vasi
plain, teeming with buffalo and deer, plerced
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by the virgin waters of Elkhorn Creek and
the Kentucky and Licking Rivers

The Gredat Meadow was a hashandmon’s
paradise. The rich land was open from horn-
zon to horizon, summers were long, winters
were short but sharp enough to quicken the
instincts of man and beast. The waters, rising
from formations of limestone that vnderlie
the region, were unlimited and pure, filled
with minerals to build the light, strong bones
needed by fast horses and reckless riders

While the nation was still a-borning, Ken-
tuckinne were drving cattle and sheep and
hogs 1o market through the Cumbériand
Gap, fattening the livestock along the way on
lush wild grass: By 1830 a New England trav-
eler mamed Timothy Flim reported on the
abundance of the new lands and the self-
confidence of its farmers. “Kentucky planters
nssert,” he wrote, “that whatever article old
Kentucky turns her chief attention o ruising
15 sure to glut the market for that vear”

The Kentuckian's attachment to the land

b2

has hardly lessened with the turn of the cen-
turies, Irn Massie, n tobacco specialist at the
University of Kentucky in Lexington, told me
of a Bluegrass fnrmer who was visited by a
rich buyver from New York. “T'll write vou a
check for a milhon dollars if vou'll walk off
this land,” snid the Yankee.

“What in the world would I do with o mil-
lion dollars?"” rejoined the (nrmer—aind stuyed
put He tsone of 137,810 tobacco farmers who
grew 345 milllon dollars’ worth of tobacco in
1972—a third of all Kentueky farm income.

Urhan Expansion Threatens Farmland

If the land abides, the world changes. A
hearty Kentuckian named Vic Jennings, mas-
ter of 2,230 acres of fertile tobacco land and
grazing country, gave me a capsule view of
the farmer’s present condition: "It's a good
life. but 1t used to be better” Vie Jennings
never thought he'd do anyvthing except take
over the farm from his-father, as be did twen-
ty years ago. Now he sees the growing city of
Georgetown reaching toward his fields, and
sometimes wonders if hiz son Dudley, 21, will
have any land left to work.

Mr. Jennings i= an -ardent collector of an-
tigues. He led me through his house, laving
an Affectionate hand on the polished flanks of
an oaken rolltop desk, o walnut cupboard, o
cherry sidebonrd, o pie sate with sades of {an-
cifully worked tin. He has a fine collection of
tea-leaf-pattern china, another of mellow pew-
ter, another of stone whiskev juge “I roam
the auctions, and I'm proud that every one of
these things was a bargain,” he told me. “But
it’s not the trading that means something, it's
the owning—a lot of old-time hands have
handled these things. and that's why they're
beautiful to me." (Continued on page 647)

Like a bud in springtime, the Bloegrazs
unfolds itz green fieldsin kentucky's heart-
lnnd (upper mapi. Spring walers séeping
thraugh beds of lmmestione sweeten the lush
meadow grass that gives the region its name,

Upholding pillars of tradition, Sarah
Huckner smiles from the columaed portico
of Rose Hill (righti. her antebellum home in
Lesdngton Long the center of Bluegrass so-
ciety and commerce, Lexington fies amid o

gnlaxy of [amous horse farms (lower map)






An carthen flag unfurled in the evening breeze, strip-plowed sosl and




carly-spring grass stream deross a tabacea farmer's hillside,







Fauntleray Pursley, who keeps 600 head of
cattle and a lot of hogs, and grows tobacco as
well on his s1x farms in Clark and Fayeits
Counties, implied that the land hns other uses
than making a living He iz joint master of
the lroguois Hunt (pages 040-41), and if he 1s
a farmer by profession, he is a fox hunter by
vocation. The hunt, Arst formed in 1881, was
dishanded in 1912, but reincarnated in 19246,
Ever since. Mr. Pursley has been galloping
alteér the fox through upiand bhelds and braum-
bly coverts around his homestead. “When
Lhamel Boone Arst saw this country, he
knew it was heaven for the hunter,™ Mr
Pursley told me, “and every time I hear a
hound @ve voice, [ leap to agree.”™

In this hynter's heaven the first permanent
settlement wias estabhshed 200 years ago by
a Pennsyvivanian named [ames Harrod; his
rirde log fort ha: been reconstructed in
modern Harrodshure. But Daniel Boone.

Eves wide as basketball hoops, a frenzied
chegrleader for Jessamine County High Schigl

(left) urges her team to another goal Next to
horse racing, basketball is the hottest sporting
and social pastime in the Bluegrass, attracting
thoasands of spectators to hich-<chool games
and giving small towns a shot at stardom: In
Harrodshurg the local team takes om Burein
under the bright hghts (sbove)

whose Boonesboro rose on the Kentucky
River a yvear after Fort Harrod. was the first
to build a mvth, Naturally, it i= Boone who
lives in the hearts of Kentuckians; his life
5 regarded as the resolute model and the
starting point of their destiny.

Dulcimer Strings Tie Past to Present

Boone's was the last ghost 1 expected to
disturb when 1 knocked one rminy afternodsn
on the door of Boot Hill Farm—even though
the place stands on the banks of Boone Creek.
The door was opened by John Jacab Niles, the
craftsman who had covered it from sill to
lintel with a carved paean to his “eallant
ancestors” and their balladry. Mr. MNiles—
“lohn Jacob®” to all in the Blueerass—was on
the eve of his §1st hirthday, and making no
concession Lo the turn of the clock. Weanng
a red tam-o'-shanter, chinper as a cricket, he
infoarmed me he waes writing his autobi-
ography and had filled more than 200 tvpe-
written pages recounting s adventures ap
to the vear 1907

Mr. Niles is a famed folk singer and scholar
of Angio-Amencan balladry (page
“When I first started collecting sonigs as a boy,
my [ather told me I mught take the music as
far as Cincinnaty,” he said, “Well, I've sung
the mountain wongs, and plaved them on in-
struments | made mvzelf, up and down the
world, and I'm still doing it!" He darted from
pano to dulcimer, sinping 10 a supple tenor
the ancient songs—"RBarbara Allen,” *Black
Is the Color of My True Love's Hair," and
olthers—that he rediscovered or composed
and made famoys

I asked Mr. Niles how long his family had
heen n Kentucky, He struck a subtle chord
an his dulcimer and rephied; “1'l tell vou how
long the Nileses have been in Rentucky. A
man named John Niles crossed the Alleghe-
nies in the fresh track: of Daniel Boone. He
was confronted by an Indian brave on the
edge of the great Bluegrass hunting ground
John raised his flintlock rifle, fired—and took

has),

Pristine elegance of Calumet Farm glenms
im lazy summer sunlight (lollowing pages),
+3 miles of white fencing lnce 850 uncres of
mantcured  pasture. Calumet's red-and-blue
racing sitks have captured the purse st the
hentucky Derby eleght times, twice s often as
any other stable has.
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the Iodign's arrow o his beart at the exai

e instant. The two of them are buried in
the samé grave down around Rarrodshurg
At least this 1s the legend I've alwavs heard
nmy femily,”

In Woodford County, west of Lexing
where the hentucky River elbows itz wan
nast limestone battlements and regiments ol
chestnuts, | called on & couple of Mr. Niles's
contemporaries—aG. M. Watts; 85 (left), and
his H3-vear-ald brother, Bird, They live at the
end of a grassy lpne i log house bullt by
their grandfather in 1830 orthereabouts. Thes
ralse tobaceco and o little corn, and sometimes
grop a ime mnto the cocoa depths of the river
doar l'_'-l.:!"--|| 1 I..i.!._.i.

L aliel sorme rpght smart nshing when | was
A bov,” sald Bird Watts. " Cathsh, hig buffalo
hehi—sill white, they were, and woitld go 3
to 40 nounds. But I haven't pot the spare time

[he familv has alwavs owned the log
house. “l fuess mavhe some of et <8l righl
¥
here and worried about the Shawnee.” said

e, M. Watts. Neither brother koows much
ibout  their forebears, though the family
FERLCITES II;I-'-: (A |||l_l-'i|'l_'l' LITTHES 1N --|"|._'- 'I'F-_'I-_'
long-ived generations. hose early Wialtses
moved in from Virginia Some settled 1in Ken
LUCKY OLNers 1 '-l.l! O WSl l|| Lt ff el
tamily history got lost,” Bird expluned
Bentucky, 15th state of the Union and first
bevond the Alleghenies, wa
the idea of the West began. Butl 1t was alen

rl i'I.l.-. £ Wiherg II R :|EE" | ||- ITH II'-. I'r 0

| | o -
15 the il!.:.l W e

rnia was trensplanted and refined. Th
vounger sons of patrician Virginin families;
recluded from imheritinge land by laws thal

ettled a fathers property on ms eldest

st no Hme in reproducing the manor houses
f their native state in the Bluegrass

| had the rood luck to be sminded throush
aime ol these sreat houses by Richard anao
Patncin DeCamp of Lexington. Dick s exed

[R1%s ||r-.' o4 thi |-'::._'--n Ir::-' LT

| §
r
L]

| | |
Istore Preservation, s Faticia 1 an én
.

mily that produced Gen. John Hunt Mot

mn. the heroic Co |_'._.|. Tkl .|| Falder

“We live on God s time around here,  savs 85 i his nephew, Phomas Flunt Morgan, win-
pemr-old tobaceo farmer G M. Witts, who o e ol a4 Nobel Prize in 1933 lor Dis discov
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The Hunt-Morgan House, like many other
historie houses in Lexineton, faces Gratz
Park, a jewel hox with the stately bulldings
of Transvivania University at one end and
the mellow houses of the old arstocracy
sewn along its gray sidewnlks like badges of
riunk on the tunic of one of Lee’s lieutenants

Unwelcome Glory at Welcome Hall

We drove into the cauntry, where the De-
Camps introduced me to Mrs. Louise Graddy,
owner of Welcome Hall, in Woodford County
near Versailles, Mrs Graddy showed us the
Hawless dimensions of the old limestone
house, and from its windows we ghmpsed the
gardens for which she iz envied and admired.

‘“Welcome Hall was begun in the 1790%,
before Rentucky was a state,” said Mrs
Graddy, “and it has been a perfect home for
many generations of our family—well, almosi
perfect. There's an old southern porch that
shouldn't be there, but in 1828 there was-a
bride, and brides always like to glorify things'"

We stopped on the way back to Lexington
al Hurricane Hall, 50 named at the end of
the 15th century because it was inhabited by
a family with manv rambunctious children.
Mrs, Stanley D). Petter, Jr., who Lives in this
splendid Federal house with her husband and
their children, winced at the clatter of voung
feet an the grand staircase and allowed that
the house was still enrning its name

Later in the day, spellbound by her stories,

I followed Mrs. Sarah Buckner, widow of
a relative of Confederate Gen Simon

Holivar Buckner, throush a delightful array
of family keepsakes Mrs Buckner is mistress
of Rose Hill (page 643), a great white man-
sian on Lexington's North Limestone Street.
and though she lives there alone, her words
filed the empty rooms with the dancing
couples of her vouth. Mre Buckner showed
me musicil instruments and faded fans,
medals for valor and portraits of beautiful
brides in beautiful gowns:

Fresh-killed Shoat and Burgoo, Too

John Hunt Morgan, who would have sad-
died a cannonball and kept hizs hat on, would
have enjoved the eighth annual race meet-
ing of the High Hope Steeplechase, held at

a farm near Versailles on the Sunday before
the Derby, This day of amateur racing may

be unmutched outside Afghanistan for the
bravado of its horsemanship. Before the meet

| encountered nlmost evervone I'd met 1o the

Heart af the Blucgrass

Bluegrass, and most of them put a mint julep
or a piece of fried chicken in my hand.

The cuisine of the Bluegrass is, on the
whole, nobler than the deep-fried drumstick.
Mrs. Fauntleroy Purslev, famous among
friends as a cook, gave me leg of fresh-killed
shoat, sweet-potato fritters, and a dessert
composed of lemon and a springtime zephyr
during an evening at Cool Spring Farm that
i= ns memorable for the Pursleys’ hospitality
as it is for Mrs. Pursleyv's culinary genios

Al Keeneland Race Course, and in many

other places, 1 encountered the state dish,
Kentucky burgoo, a stew made fram chick-
en, beef, veal, onlons, celery, parsley, carrols,
turnips, tomatoes, okra, potatoes, cabbuage.
butter, black pepper, corn, and claret Keene-
land's clubhouse waiter assured me that bur-
goo “has got to be made for a hundred folks
—and et by mavbe twenty-five.”

As to the mint julep, it is made with fresh
mant, crushed ice, carefully dizsolved sugar,
and bourbon. The julep is absorbed, rather
than drunk, from a fogey silver cup.

Rad Day at the Brush Jump

I had not been long at the High Hope
Steeplechase before | came across Fauntleroy
Pursley. He offered me a julep and put me
into the care of his blond daughter, Mrs. Joan
Maver. We bounced over the infield in Mrs
Muaver's pickup truck, and took ap our sta-
ton near & murderous brush jump on the far
turn of the two-mile course, where National
Gengraphic's Bruce Baumann unlimbered
his cameras. The six races that followed wers
a photographer's dream, and an orthopedist’s
nightmare.

On the first lap of the second race, smix
horses hit the jump like & volley of artillery
shells. My widened eve registered a bay
mare performing a lazy somersault in the
noontime bhrillinnee, with her fider—a slim
vouth in blue silks, his long biond hatr blown
by the wind of his fall—fiving before her
with the reins still gripped in his hands. Two
more horses fell, sending their jockeys throuwh
the air like jackstraws. The bay mare landed
on her back and skidded over the grass, all
four hooves in the air, as the surviving horses
landed all around her at an unbroken gallop.
The blond rder uttered a loud “eof!™ as a
hoof daggered his ribs. The horses larruped
on toward the shrieks of the crowd, half a
mile away in the grandstand.

Bruce and [ helped Joan Mayver repair the
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hroken jump while the blond rider wnlked
around 1o a ttght circle, clutching his bruises
and cursing his luck. On the second lap two
more horses fell, and the race finished with
more empty sadodies than full ones

| spent a quieter dav shortly afterward
watching clay take shape under the sure
hands of a Kentucky potter named Walter
Cornelison. He is the owner and chief artisan
of the Byvbee Potterv, a long, low butlding tn
the tinv town of Hvbee that hns been tinted
by many weathers to the hue of a clav pot

[ found Mr. Cornelison ot his wheel, with
the light from o smeared window Talling on
a lump of Kentucky clav. As we chatted, the
clay spun and rose. and was transformed by
1= I:I-'l.'i!l'_'l. It '..I|'.UL'."- INL0 A r.I..l .ljll:. !l.ll.'l:'l..i.l:
mitcher

‘The deeds go back to 1800, the vear Lin
COEN Was la -'|'r..” ne I|l||| me "_]IJ'-'-' B ||||| the
pottery might be nobody knows—but I hodd
A distant aunt who stood i the road outside
and bHstened to the puns atl the skirmish near
Bizhill in the Civil War, and these buildings
were here then

Clay Still Mystiles Longtime Poltter

Vir Cornelison was born 44 viéars ago
within sight of the poltery, and has never
left 1t one ol his sons plans o be-a potier
after college. Mr. Cornelison forestalled my
guestion aAbout the mystery of an occupation
that has drawn five generations of his family
KK I,:'lui- :-||Il:r_"'- 1% |ir'|_" |E-_ liftedd .mu-!Iu'r [Nt
fedd |li':. her, smitled at ks proporilons, and re
marked, “Even after all these vears | wonder
how 1t 15 that the clay takes shape.

"hree |9th-century dealists—abohtionist
Cassius M. Ulay, minister John (= PFee, and
pducator J. AL R Rogers—built a wheel to
shape mMore precious
rea, which lies at the southern limit of the
Bluegrass, within eveshot of the Cumberiand

Mountains, In 1853 they {oundec

ayv mn the town of Be-

ferea Lol-
e “1in promote the caugse of Christ . un
ler an influence . . . opposed to sectariamsm,
stavenolding, caste, and évery other wrong in-
Hitution or practice,”

The idea was to provide tartion-free higher
cducntion for the vouth ol Appatachia, thér
iving expenses to be met by a college-labor

rogram. | s idea stll Bves, as | discovered
when [ explored Berea's campus—itrees,

vwns, and mellow buidldings all ashine in
A spring rain—with Nora Lee Anglin, a soph
gmore who is earntng her wav to a degree

“Your move. Relaxine {rom the chores
of running their farm, Stlas and Hannah

Stokes plnt strotemes in o game of check-

ers. Rising ¢osts and uroan growih have
driven wome sinll hentucky (Anmer
from the market, but the state's tobacco
imdustry stifll centers on the Bloegrass
Annual production amounts 1o same A0
nillion pounds, second only U tat of

B

worth Caraling

Busy as bees, women and children

¢ roofed waron throush the helds
rross-pollmating burley tobacco plants
to produce hvbrid seed (night), Carefu
poss-pllination will result in plants with
grmiform  prowth and disease-redistant

‘nEracteristics. An ounce of the hvond






by acting as a student guide {or yvisitors

Nors Lee explaingd that 20 percent of
Berea's 1,400 students are drawn from 230
counties in eight states of Appalachia. Each
student works to help pay for such things as
aboratory fees. All

room, board, books, ant
must demonstrate financial need to be ad-
mitted, but Norm Lee drew an important dis
tinction: “We mav not have money, but we're
not poor.”

Indeed thevre not Nora Lee showed me
workshops in which students, preserving the
old-time crafte of the mountain folk, bBud
furnitare, weave cloth, make bread and many
of the otheér things the coliege neel
an its datly life and 1ts lively commerce in
wndicraft items. Nowhere on campus did 1
l* hand or an anpry gesture

“1 feel that T'm goimg to be of some use 11
thee world as o result of what [ learn here,
sald MNora Lee. And [ thought that the foun-
ders could hardly have hoped for a better
messape to come to them across the long vears
i ‘.I‘ll,'ir |-:l|||_','_4 - I||."'.'||I'.1'I:I Lo inchiviclual fort-

S L0 CErT

L ol N

tude and Christian works

Bourbon Invented by an Evangelist?

Mot much nonpluses a Kentuckian, and it's
taken in stride that a Baptist preacher should
et the credit for first distilling bourbon whis-
kev, The pure limestone water of the Blue-
grass 15 ideally suited to the moaking of spirits

each hottle of |
cent waler. [n 1784, the vear of Washington's
frontier namied
Elijnh Craig produced the first bourbon
t, and rve, aged
in a charred white-oak barrel—in the Blue-
His convivial
the bones

(i-proof bourbon s 50 per-

inadguration, o eviangelist

fermented corn, barley ma

prass hamiel of Georeeiown

invention has warmed and en-

the tongues ol hentucklans ever since

ot that Kentuckions require bourbon or
any other earthly
tongues. ITo hear an ordinary conmversation
in the Bluegrass 15 to believe oneself [rresend
at the rebirth of the English language, though
il takes a w
mine o sort out the music and the =ense in
the local accent Patricia DeCamp, after ['d
asked her three times to repeat & sentence
advised me not to be embarrassed by my

“Why, when [ Arst went up to
st said, “1 had to spell the numbers

v e

agent W0 quicken their

lll Yankee var like

itle [of a

s lOWTIrRS
Vaossar,
to the operidtor when I called home!™

At the Btar Hill Dhstillery in Loretto, where
distills a fine bourbon

the Samuels Tamily

rl-rl—.|

called Maker's Mark, I rian into a yvounge fel-
hallenge the creden

low who was ready to
tinls of the Reverend Ehjah Crag "One of
my ancestors, Robert Samuoels, made whishes
in Kentucky 1n the 1770%, and 10 the fanmly
we believe he was the first to do it," said Tay
r Willlam Samuels, Jr. “The Arst Samuels
(o make bourbon fegady wis my great-greal-
rrandfather, in [840." Bill, Jr., (his [ather is
presdent of the hirm) showis
distillery, a group of imeworn bulldings lving
in @ cup ol bluegrass below i sparkling ten-

e arodng 'II1I'I

acre lake that i= the first secret of the gentle
taste of the Samuels’s whiske

The Samuoels family concentrates on qual
ity, producing only 15 boarpels of Maker's
Mark a dav—as compared to 300 daily for
the average Kentucky distiller and 11,000 for

Yational Geographic, May 19749






Charging toward history, last vear's
Triple Crown winner Secretariat (above,
third from right) bursts Inte from the
starting gate in the hentucky Derby. His
number, [A., indicates that his trainer,
Lucien Laurnn, bas another horse in the

same race (aiamt 25-foot strides help
secretarial make up the lost vardage
Vieggmiaborn but Bloegrass-<=ired, he
blared over the 1'Y,-mile course in | min-

ute, 3L seconds—a new Derby record

Putting her money where her mouth is,
a sun-splashed blonde tries to register
a bet with a friend (leftl, Crowding the
slands and the infield, 134,476 peaple
filled Churchill Downs for the 1073
Derby; they wazered more than three
mitlion dollars on the event

Racing colors garb a hopeful bettor at
Keeneland iright). Scratch sheet in hand,
he watches the Thoroughbreds enter the
track, seeking o clue to the horses’ for-
tunes—and his own







the state as a whole. “We can't get all our
inegredients in Kentucky, the wav we'd like
to,” said Bill, Jr. “But we do buy our corn and
barley from regions in Indiana and Minne-
sota that have limestone soil, We're a little bit
myvstical about limestone.™

The grain is crushed in 3 slow roller mill
o ehiminate
ancient cvpress vats because thut wood is
absolutely neutral: and 1t 18 aged siX VRArs
in white-pak barrels, their ipsides charred
for precisely 38'%% seconds.

“It's the char that gives bourbon its color
anid some of its taste™ |'i-j]l.j1‘.,r."ipi._!|'lrn:ei. "“We
mensure evervthing mn fractions of fractions.
Wine makers let nature take its course and
nope for improvement. Bourbon makers
strive for perfection, and reproduce it vear
after yenr, You want it to he the zame You
just wall for the right moment.”

heal and odor: it lermenls in

D-Dav ot Charchill Downs

At last, on the fifth of May, the "rightest” of
all Kentucky moments arrived Ih-rl-.:n. Diay
burned brilliant, as< it alwavs does in the imag-
ination of Kentuckinns. A white sun, wheel-
ng Aacross the cloudless hlue sky, produced
a duzzhing scene that was all color,

My wife, Nancy, who had joined me for
the grest day, drew in her breath in wonder
when we stepped through the gates of

L hurchill Dewns. “The plumage!™ she cried

Ladies with parasols, gentlemen in stripes
and checks, girls with shining hair falling
from beneath aniry summer hats, and bovs In
the boisterous rags that are the uniform of
their generation, all blended into a rambow
of enjovment. Laughter and shouted greet-
ings, the sing=ong of the touts and the music
of o regrment of bands rolled ke surt over
the crowd

The bowstrning of luck had been pulled
tight by the most unexpected of events:
secretariat, the unbeatable colt, had been
beatén in the Wood Memorial, a traditional
tune-up for Derby contenders. At the Aque
durt Race Track on Long Island, New York,
the burmshed Viretnian had been left be-
hind by an outsider named Angle Laght and a
strapping bay called Sham. The three horses
wioelld meet again tn the Derhv

LUmtil post Ume the piguant doubt about
secretarial persisted. The Derby is the ninth
race 1n a ten-race card, and the long day had
cofsted mnto a 1..'.-1[|r.'j-. of ennui by fivie a'clock
Then the mas=ed bands hfted their brozses in
the diagonal lght of afternoon, and plaved
“My Old Kentucky Home." The Hame of ex
cliement sprang up agan, and the voices ol
the crowd swelled with the words of the sen-
timental old anthem

“Ladies and gentlemen, the hovses are o

Friendly nuzzle warms a chill morning for
a groom ot Keeneland (left). Women have
taken over many chores in the formerly all-
male province of paddock and stable, rising
before dawn to feed and curry their charges
and clean the =talls

Keeping fast company, a beady-eved
rooaster, ffend and stablemale of Kegne-
land racchorses, walts for his companions 1o
cool off after the moming’s workout (right)
High-strung Thoroughbreds often adopt
muscots to share their quarters as thev train
for their next race—never far away in the
Bluegrass, where field and pasture echo o
the =teady pulsebeat nof horses” hooves



the frack!™ First oot of the paddock was
Anele Lizght, who had won his footnole in
racing history in the Wood Memorial Next,
vo. 1A, came th
Weeper of all the preat hiood of all his great
hark to the stallinns—the
Liodolphin Arabian, the Bverley Turk, the
Darlev - Arabinn
the time of Kings o cover robust mires of
England and found his quicksilver breed
Ihe hek chestnut, gray-

blended with the jockevs' silks (more vivid
m the Derby, it =eemed. than in inv it her
rice). But the heart of heght in this living can-
VAS WAaS drew
commanded every voice in the colossal cheer
that greeted his appearance

rown prnnce: Secrecaral

AllCESLOrs awift

brought out of the desert in

;-—Iu_-1_'., brown

JUCreLaArIal: :"||_ EVEry eyve

Winner Wears Victory With Poise

Uhe Inst tone of the traditional bugle call
fell on a8 murmuring crowd. The horses bursi
irom the drove past the grandstand
[pages 656-7). With binoculars, | saw Secre-
Ron Turcotte, Secretariat’s
wckey, lnid the blue-and-white silk of his

DioUse

Fake

'-.-l!-illll I-"'q.l: I.Ill.'l =

piong ns mount’s neck snd el his

- =
o
| = |

colt match the fast pace being set by the |
Ing specdzter Shecky Lreene

LM rI-!' 5L
SUdceniy Lo siow Qowi

|':'.' '.I.-'.' '.'I-'I:i.' |_||' i.lf- AnNCesiry,

U .I.:| G F=EE SAYE ORE --:'l'!.'ll'-l
secreturial, touched

maoved

round A clump of colts, and, with a stnde
that devoured the hearts of his nivals, spirang

into the lead He Aashed through the tunnel
erandstand and th
and a half length
Hoa Lerby record
Angle
Uhgr Ssptive, eight lenriths behind Sham in

third place, doubled myv 52 het

— e —— e T
STl REA

i hysterio between th
tole DOArc. |"|:-ui'|||"
thead of Sham

Sy =g |_||'-__-.

minite

Light was tenth—and

With Lhe untest of swieal

staims 115 saddle. accepted the blanket
red] mdes in Lthe
the calmest

| thought 1

sidielong

LUTHIET

winners oircle. |

I. III'-._" x

creature at Churchill Downs
cgw him mive the world a coo
sormewhat like a gentleman

who had reasserted the honor he koew nevel

LER=EIL -

have been i doubit

Thut

mnd ]

ind, alter & night

EVENINE NAmCY toasted the
champion in champaene
with music and

poarded an earh -TNUTTINE NG

ecdving joviul stranger:

..I..r”_ !'-iil"

FLI LR -.-'.III s Y BT s §E ESL WL
Hv hirst hieht I saw the emerald

suvered with dew, seeameod by fences,

li]' Ela OVIEeT

Lhi Bluesrazs
felds,

Sk :jll_'ll | i '_'_'_|_|.|| I.lll:-\.l.'- _:-':lI el 1O IMsi

iy the dance of the Thoroughbreds and the
stories hentuckians tell about them

| knew Billv Haves would be awake and

fliine. | wondered i1 he wis lesnineg on i oad

dock fence, watching his

iy witn the wing

in ke tdl and his dreams on bet

hack [ ]
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Rockabye sturboard, rockabye port, the stern's a backvard where
housmg 1= short Thizs voung family (left) lives nboard 4 hoat moored
pn ane of Amstercam’s canals The tolerant, easyeoing captal of the
MNetherlands licenses less than half it= 2 600 hoszeboats and now and
then levies fines on the rest m a low-kKey campaien to conteol the feet’s
stze. Dhistinctive Amsterclam homes—aone room wide, four stories high

anid gahle to gable—bob in the fun-house mimor of a capal (belowd

By
WILLIAM
DAVENPORT

Photographs
by

ADAM
WOOLFITI

HE METHERLANDS WASIN A TURMOIL, my mornmg
paper assured me. @ read this dire news in Le Figare as [ flew
from Paris to Amsterdam to meet with o group of businessmen
and professors in what our Pilennm Fathers knew as a shinine city
of civil and religious Hberty he Dutch Government had an-
nounced a ban on Sunday drving, thanks to the Argb embargo
on oil—a punishment for the Netherlands' pro-lsrael stance in the
Yom Kippur war. As a result, the French newspaper pronounced
the econome situabion “catistrophn

But the Amsterdammers who met me when 1 landed at Schiphol
Adrport Iooked ns fohd and calm s alwave And they hacn't lost
thetr sense of humor.

“Mot to worry,” saod Lukas, o yvoung lnwyer, as we drove into the
citv. “We're gettine back at the sheiks with our own embaren on
tulips and cheese.

Uhe dougehty ditizens of Amsterdam, | dece
adaptable burghers in the world. They were out in force next dav,
turming gasless Sunday into o holiday on bicyeles, moller skites,

i, miist b the it

hoarsehack, and shanks’ mare

Public transportation was jammed. Groing to the Concertgebouw
| boarded & bus that steicaked to the hall in record time T here
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are n disciplimed people, stolid 1n the face of catastrophs
“1t's becatse we're 5o permissive 1n rasing our-children,” o
rofessar of tsvcholoay told We make them self-reliant

Woe fed 'I i L '|' & .-.'I.|F'|' v ot of therr svstemms when thev'n

HNneg Then 1hey BCOWIre &N it sens i COVTET A RS

responstixli
Explosive Greeting From o Naomesake of Saint Nick

Dhutch permissiveness. which scandalizes other European
ends Lo be controlled by benevolent surveillance, howeves
had oberved this on am earher trip to Amsterdam, when | saw
thousands of children, hall anpel and holf il"'||l. liming th
Dramrak, the main street, swalting the annual arcival of Sain
Micholas, better known by hiz-nickname, Snterginas

Une Aaxen-haired bov of 6 was clutching a red fGrecracker
1= big as hiz forearm His mother, whose massive placiciit
L III III-.'l-f"1.l."_'l"-- Ritchen Mo, wals "l.'l |"i|" '-'-l'l'-.!' L
el Ve M0 I|il| |_ Dut more war P i Tiftied the Hed of o
...lI.I_I' J.I

il dropeed 1t insice
.

led ash can, calmlv lichted the fuse of his firecracker

R lane " saud has mother the was Saint Nick's nomesikd
“doe die &lep dickli—put the hid bhack on

Rlaas coamplied. A srdit 2econd later Lthere wias a mosl
atisfving boom that blew the Hd three feet into the amr. I
landed with a clang on the cobblestones. Klaas's dellt-tluc
eves shone with jov. d3mihing down at her son, his mother
anded ham the hd—aandd anolher recrae e

ekl laten che sard, “T1 tell him to keep the lid o i

werwise 11 i makine a mess l= it not?

explained to me "0OR
[ i ||':|.". BETCCmient as the 1 blew |||_.::- AL

heen the lid ant This could be-the motto of a city that ha

[ Apiunng the |'r:||t'11l' of Amsterdam’s fower mard {above)

B | | 1
nosulewnlk privst could mmsell be o study for one of Lhe worti

parghers porteaved by Rembrandt In the oty's Ripksmusean
rght), children gather to learn about * Night Watch,” one ol
the master's best-known worl hey may also visit the new

satonn] Vincent Van (Gogh YMuseugm, aopened i |

|.'\'I'|







Like surplus parts for
mew Pentasons. the gt
apartment butldinges of
Bilmermeer squat on th
aiitakirts of Amsterhiim
Termesrd] groceless by many
thee aneular complex will
b sershed by i pew suliw g
vitem. The self-comtmined
[is1 8 COIMTIMUnILY [l
mbclerate-incorme Dnmilies
fallows the urban-
planning trachtion of s
||.ur'||I ey, which is
siilbsidizine construdtion
i'lllllu'ﬂ INE a4 DOsic srhermy
drawn o the eacly 1600
Amsterdam spreid like
the growth ringes of o tros

how e ITREL P, faie INg e

e
- ———m = L

been claomping a hd on the sea ever since the first Amster

amitrers bualt a damoon the Amste] back i the 1200« 1o keen

their polders dey

seven centuries later they muname not only to Keep the sea

put of their polders, ne they call thetr hundreds of thousands of
eres of recliimed lund, but to Keep the lid on the o1l shortage
and also on an explasive socal Situation thal goes with beihg
aled couniries:

YL WO G A sglliare muic With thal l'il'r'|'-i:'-. e |'-"|1r|'|| afnlbies

{ -:l',":|.|.| ol one of the workd s more Ei:l.-'-{'l_'u RLLJRLE

would hiave more than three billlon inhabitante!

Yel, a2 my pliane descended, T had seen a forest, thousiinds
ol Itthe parcdens, ind green pastures foll of cows. And the popie-
lntion pressure showed no signs of vitnating Dutch hospatality

—ertainly not in the casze of Klans's mother

‘Have some specwlaas,” she sald “Tt's o specind conkie we

make 1n honor of Sinterklags ™

[ happily bit into o laree, érisp, polden-brown spice cool
In bas-relief on the cookie's surtnee, Saint Nicholas performied
s most famous miracle, rescuing three little bovs from a bar-
rel of bnine where they were being pickled by an evil innkeeper
This marvel, legend has if, took place in the fourth century,
when Saint Nicholas wac BRishop of Myra in Asia Minor, He
thus betame the Great Protector of Little Children. Since he
Hso Calmed tempests and assured wdeal conditions for fishing
and trade; he became the patron smnt of Amsterdam

"Solerelans kowmi!™ shouted Klaas

L owits expécting a miv-poly department-store Santi Claas
But the officinl Sinterklaae of Amstérdam, architect Gerard

Astricde o whitte horse and wearing g =scariet tabhnrd ond bhish-

e klerk. 2 o truly mogestic hrure. stx feel four inches o

op's tall miter, he came nding down the Damrak accompanied
by 4 cortege of medievally costumed university stucdents and
GO versions of Black Peter, s troditional attendant, all tos=

(A kN .-.I|l|EJ.'- Eor the cheerinr Kidls

I N — i e ——— .
[ -

e g o el



Lam 5 are, the “lorum’ of the

I followed the parade 1o the |
city, where stands the mas<ive National Monument commemo Though standing still,
ritine the MNetherl -.'|||- wir e Hl_'|| Mr de Klerk dis- AmatErdom moves 1nlan

nounted and was officially welcomed by Burcomaster v ds the Dulch reclam ey

samkalden. A combination of city manager and lord mayvor TTE: RETRARE (L HE LK)
II.II |||I-."rllr|-|.|_-!|..r III lll..—l-__lI.lrl-ll.l-r!-\E 15 sl rl.'ll |I.. -||-! -I:I-Iirl._llll LEEEL§ II-II -Il':l L L s Ll
gt water vig the Zuidera
government and appointed by the Queen A T
v - el g i . i i ; sifiee fkamimed to make th
Chatting with Sinterklaas and Dr. Samkalden in front of S :
i : ' ™ : . freshwater | lsselmert
thée huee Boval Palace, 1 e AT ] I||~|I r||l ponGerous b riding |-._|.__|“._|| line shows a3 new
wis begun in 1648 and that it = : of 13659 wooder . :
vias begun o 1645 anc ||..I It stands on 15,6589 wooden reclamutbcn pradert thl
phngs, as solitd now as they were
Al Amsterdam s built this way,” Gerord de Klerk told

me. “"The city is an inverted forest. We sull build in the same

II"I-..I:LI :III'I'II | Viars L '-'-.:EI H il. !lll-!--..l s Ol
more hotween Amsterdan

manner, ut now we ollen o

i ¥ __I_ 1 ek
el Ligll i i |I||||||_-\.
. e—

Cimals Commemorate Rovalty —and the People B :

[ feft crowded Dam squnre and waelked down the Rand-
hutsstradal to the tranguillity of the clty's center, with its con NORTH SEA .

centrc cands tmap, below) the ald, inner Singel, meaning belt -
- T the Herengracht, canal of the gentlemen burchers ; "n"«:.‘
the Relzersgracnt, named for the Hiabsburg Emperor Maxd -
milian I and the Prinsengracht, honoring the liberator. Prince Lamtimoiohs, < ﬁ‘,

<

Wiltham of Crange, whose descendant Julinnn now reigns over Morth Sea Camal

the hingdom of the Netherlands hMETEHﬂM* g

I'he guayvs af these pale-green canals, hand-paved with red The Hague, {"E"‘_...q:rrm.rmr.
prmnelling ]-!:.Lr.n:m.‘& " Risise Cangt-

bricks and limed with elm amd poplar trees, e

mnvitation to stroll. So. as hundreds of others do every diny | :
wilked along the Prirsengrachtl, admiring the tall, onrrow, ' oy
¥ . -
gabhiled houses hwlt by Lhitch merchants in the 17th and 15th = 5
.‘un:wr-r_r.i 5

renturies.. ¥oored to the quass were some of the 1100 redds-
= Bruszels E-EH"'.ﬂ.ﬁl.H"r

tered and 1,500 illegal househoats of Amsterdam, picturesagui
evicence of the chromre |.|-|I-i!E;_' --r||'|l'|,.|_|_'|_' 11 I-'| & CILA ||:_' =[] L BELGIUM

r-lllF_l.!|_' I'|||I;-|_ ] et rLI.l. inn -_l

N i |I'. 1i*T r'H..'!H.r"]':-..-

Ina, and their f-vear-old dovghter, Ingrid (page 682) ool

Boarding one of these tim
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Clossy eve stiares oul over
the Parndiso (above), a cluh
sypported by the city to
gather-and contral the yvouth
fvasion, Here police tgnore
the common use of me iuann
Ful even Amsterdam'’s
vauntee] permissiveness
has its limits; hard droes
pre nod allowed

Wilh gav abandot, &
ruarfet has carried a couch
onto a trams-ognly
tharoughfare (laging page),
posing for photogragils
to-advertise g musical
FEVIEW., Amsterdammers
take such antics in stride

60910)

a draftsman, bought the barge three vears ago for 8,000 guild
er=—roughly 52 800—and payvs the city about 340 a yeur for
moorng rights. he couple partitioned the hold into a living
dining room, & kitchenette, two bedrooms, and a study. They
heat the house with il stoves, cook with bottled gas, nnd
bring their witler aboard in jugs

“We have electricity,” Ina told me, "hut only unofficially ™

I L L 'I.'I.-'i.l'l." Lo “I!I!_', t]ll.' I:]-llll:‘-l.'llill'l.l.l.r!- .|..||'j.l.!l_'|.' 1."|'j1|:1 Ll ||‘|||.I'.'
on the Prinsengrocht Peter winkeidd

“"The police wink, ton,” he said. “They know there's a hous-

me shortage”

since then, the city has approved electrical hookups for
housebodts thit have been registered [or more Lhan two vears

Amesterdam, 1 decided, 1= a town of pragmatic tolerance
This impression was confirmed when T had lunch wath two
Dutch olumm of my university, Hans 15 a 453-yvear-old executive
of a tobacco company, Mies, a left-wing professor of psyvchology
at the University of Amsterdam. What they had in common,
hesides degprees from Columbia, wos long hair. It seemaed,
sometimes, that just gbout all the males in Amsterdam, in-
cluding-soldiers, soccor playvers, and policemen, were cotlfed in
the sivie of the High Renaissance

“Tt's because we don't want to be confused with the Ger-
mutns,” Mies saoe

Left or Right, Politicinns Respect Business Acumen

Over g nich Dutch dish. Rodekoel met Rolpens (red cab
bage with rolled meat and apples), Hans and Mies told me that
Amsterdam 1s a "red oty controlled by racical elemeénts of
the Labor and Socialist Partie<. Hians, 0 Catholic conservative
wis not happy about it, but Mies, who descnibed himself as o
utopian sociallst, approved. Poles apart politically, they re
miin good fnends and plany chess together once a week n an
Amsterdam pub

“Tt keeps us from underestimating ¢ach other,” said Hans

Fies wis an arden! supporter of a hery rachoal altdlerman on
the city council whom Hans called the “emfant terrible™ of
Amsterdam politics and whom [ will call Brinkers

“Maost mntellectuals just sit around talkine,”™ said Mies, "bat
Brinkers gets into the arena and fAghts for higher wages and
low-cost housing for the workers"

“Low-tost housing,” snorted Hans. "“What about the mi
lion-puilder [5345,000] house he just bought for himsell on
the Leidseégracht?

“It's the most expensive canal street 1in Amsterdam,” he
explained to me, “and guess who sold him the house? The
leader of the conservative opposition!”

“You can’t blame him for that," <aid Mies. “Who wouldn’t
like o canal house? He got o good denl. Business is business.”
Camtalism, 1t occurred to me as they talked, 15 not exacth
moribund in “red” Amsterdam

| found business hooming the next morming as 1 strolled
through the half-mile-long market of the Albert Cuvpstrast
Barogue burrel organs cranked out their hurdy-gurdy tunes
and people were buving evervthing from gaily printed batik to
baby eels, a debcacy Amsterdnmmers love. Red Amsterdam

Natfonal Geographic, May 1974
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rave every appearnnee of being 4 pillar of the consumime
soriety, It wos o relief to leiave the bustling markeiplace fos
the stlence of the placud canals,

Pausing on one of the 650 bridges thal link the citv's
elands. | eazed at the zabled houses, their long reflections
cuddenly fractured into splinters of rose and jade in l.‘||-ri|.|..-|‘
wike of o passing motor launch, Those stately mansions and

warehouses symbobize the flowering of the citv's golden age
FEven During War, Dutch Commerce Flounshed

The seeds of that golden age were <own in 1568, when the
Low Countries. demandine aotonomy and rellmous freedom
revolted apainst Catholic Spain, then the strongest power in
Europe. Commercial Amsterdam beld back at first, but when
the Spanish closed the ports of Iheria and South Amenca o
Dutch shipping, Amsterdammers rallied to the standard of
William of Orange. In Amsterdam rehmon 5 a guestion ol
conscience, trade is o matter of life or death

It tonk the Eighty Yenrs” War to et rid of the Spanish, but
Amsterdam  flourished despite the conflict, thanks to the
[Hatch Fast and West India Companies and the exploits ol
JUch exXpiorers as the English nevisator: Heney Hudsan, whom
they emploved to seek o new trade route to China In 16049,
235 vears before the Bank of England was created, the Bank ol
yvmsterdam was foundaed

In 1628 the noval commander Piet Hein captured the Span-
ish Silver Flect off the coast of Cuba and brought the riches of
the Americas o Amsterdam. But vou can count on the Dutch
LO B e SUCH 2100y W |-'| uuuuj IIIIII_';' |_'||:L':'_'||i'||._' When Pilel Hein,
the notional hero, rushed across the family threshold to kiss
hi= mother. he wips |l."-I'I|l':|'. senl hack 1o WM his fes!

Proud ol their spotless mansions and their handsome Wilre
houses, the trigmphant burghers of Amsterdam commissionss
nortraits by Rembrandt van Rijn, with whose profound as
|'.r.|||_||-_' reris the colden are of Amstordam rende hed 1its peak

i evidence elows on the walls of the BEijksmuseum, when

each vear a million and a half visitors stand transfixed betore
“Night Watch™ (pages 686-7), “The Jewizh Hnde," “Th
Anatomy Lesson,” and the most mysterious and introspective
al self-portraite. Here aleo glow Dutch sotenors by lan ver

fneel q.l.l'_:i |'il.'[l'-' |!|_ Haooch, which the .1'I-|.:|I'|Il.-||.l| Hl-!l:r il'.'!

provement Agency, the Stadsherstel, uses s models o

meticulous restoration of the old houses of Amsterdam

| dined in one of those houses 10 the Herenmarkl, over
goking the Brouwersgracht, the Brewers' Canal, as the guesl
afl Mr and Mrs Edward Houtsma Sanderijn Houtsma

ariter, wis notl too happy about the egeplant color that heasd
i:l.'l."l ll!'l|.:|||l.'l| [oFf the beams of ".l'-l' Iy INT MO Celiss

“Mavbe it will fade,” she snid hopelully

Ihe Houtsmas—Edward 13 4 vt engineer—arve dohe a
heputiful fob of furnishing their tvpical howse, four stores high
ind one room wide, combining classical austerity with such
rmenities as an espresso machine and 4 splencid Spanish
sherry kee to achieve the cory atmosphere that the Thatch
all pezellip

"Amsterdam 15 a troublesome city,” Sandenn sad, “whert

.l'lllll.l'.ll'l.-I II.Il.'I'_'rll-l;lllll 1'.rl.-ll IIIII -I!
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People, especiall 1= vounye, areé guestioning Lhe old Calvings Rising o the lop as beer
values. Catholi £l are marrving in denance of the vatical exporter to the Unite
All puthority = belng guestioned ites, Alfred . "Fred
Helneken direcle th

We are a people of pninciples & Wen Ly
Bilate- arsteut dle s

many poltical fHLTRIES L5 Wi nave PrInCLri %
wmsterdam s 1O paarttes, Eolwiirnd sad, ranged from Maoist T oy A i
1 Ketin T s
Lamimmiunists 1o Calvinest conservalives
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cil. A radical vouth sroun,. they called themselves “Provos.
hart for Provokers, back in 1966, Now they have decided t
!Il I' | : FEFL 0 'I".\_-| II- i |-||||- |_i I

| want to release the medieval Kabouters that ho |n_-.l

Wrole thelr |enier, oe

locked up mside os for five centuri
van Lhuvn, in his ook, Message of a Wise Kaboule
Ly election the Kabouters stunned Amsterdam

winning hyve of the 45 feats on the Municipal Council

)

i
| =} = 1 i ™ 1 1§ ' i I r .
Baabioulers Didliev | prachicid help Lo Lhe s WO E-T TR

chivironment. andd

read, organic farming, depaollution ol the | K
the removal of automohiles from the conpestes Ity (O [T "1"

Lthe Arab o] embargo)

|
&
i
E

ram unexpectedly boosted by

Serious Proposals —or Merely Tilting at Windmills?

In his two-room apartment in the Joedaan, Amsterdam’™s old
chic ps London's

working-class guarter, now becoming

L helsem My van Doavn outhined the Kabouters' goal

“With one hand we muost oreanizi
e hieve wlopia,” be told me “With the other we must infiitrats

1 | N
! O Numanize Il

i v BRI WA '!ll _|||i.|I e OUsSTIneE L y 11 i
| i 5 '| | " i i A 5 i [
LEatih ]l AN 1Lk CETS Bl Erreae= 14 AT YWy, LEr Lk i |
1 - L o §-§ i i E
LiLE lI".|-|.'| |"'.'" Lrees od LELLRY l.'|l|ll"l | 1 LEREE SETes Lih
vl mmrking | he Kabouter VENL ThE tv 1o | ppiant
i L PREILAY B s |||"- if AR Il-.!li.. I i .|;||'_:.il'|||-.
How will vau produce electricitv?™ | asked
| I NI W LEFEr TECLAAEINE || [} :I_I s ETE LAY ot 4| |

van Duvn rephech YA smadl windmill onoes
prodiuce encough power for the hnuse and o Cal

pErsuasve Ymnxie turned to another avorite
L n gre oo dlrenated fron

Allre _=.|| |.-|||| [ 1 Cluction [ & |_l| o T 1T LEe Lk .||:_-_ LI

ty farms. Would vou like to sed ones

! ; WL, WO
Roabouler nroject Feaphe 1

Ly ERLILTRET 4
He lisd me downs the Leliestraal w the “larm, a8 small ol
lot full of tall weeds and sunfowers, bounded by gabled howse
1) hrick wall brght with children’s paintings
I wish 1 could report that th win o garden wias g lush su
t |-.-_! L pGtaloes, carrols, furmps, -'||| Fanicll |-_ |_ 1
were pitifully small, deformed, and fibrous
Flsewhere, {lutch farmers et one aof the highest v I
Furope from their soil—with soms CTORS, TNOTe AN (wice el
wre whalt Amencar mers achieve, Bul Amsterdam hias
ever Dved on asticulture, it hves on international hnanc
trade, indust ind the port that made the ctv groat
Lwentyv-hve percent of the gross product of Amsterdan
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Safe but sad scooternaul

rides sidesaddle on mamma's

hrommer (left), Bikes and
motorhikes, cars and trucks
il jockey for right-of-way
oty Amsterdam™s crowdled
streels Rudth-hoor traffc
lonpks hke an mvitation ta
dfisnster, Hul commuglers
thredid their way home with
remitkably few accidents

Problemis of infation are
met with a bike and pump
imght) Though a flat tre
= o nulsance to a Jdistrauehi
wrh, mir 1% al beast free
What flows from & rasoline
hiose comes much dearer

al 51.35 o zallon. The hall
milhon Amsterdamtiers
who regularly travel by
bicyvele are well prepared
for the eneérey crisis. In oo
nearty Bat city, multispeed
MKEs Are UNNECessary

Wit have one rear, a
warning bell, and o frame
heavv enough to

withstand constant use

A el Amixteridan

comes from the port,” Capt. Cornelis van Eeghen, then Dires-
tor of the Port Associntion. told me next morning as we board
el the harbor master's launch. “And 17 percent of the city's
workers are connected with the ot We offéer modern ter
minuls for cargo and cruise ships, under all weather conditions,
only 15 miles from the open sea, thanks (o our tide-free North
Sea Canal. And our Rhine canal links us with the heart of the
Common Market and 200 mithon customers

“Tt's true that Rotterdam, not Amsterdam, 1s the busiest port
In the world,” the captnin admitted as we swung out onto the
ciiver surface of The 1], “but it concentrates oo much on ane
|hing—aoil. We in Amsterdam are more diversified To remain
competitive with Rotterdam, we're planning a new maring
port ]_Ir11,1|.|l|rn. 15 miles west of here at the mouth of the
Morth Sea Canal. Then we can handle shaps up to 200,000 tons,
G} 000) 1= oar Tt oW

Hallway Meagsure Saves Budlding Costs

“*There's a first for Amsterdam,” he sid, as we chugge
past a buge vessel that appeared to be cut in half, bow section
al one pler, stern at another

“To avoid the expense of a big shipway, an Amsterdam en
rineer invented o method of bulding o ship i two sections,”
Captain van Eeghen explained. “1The two halves are welded
logether with 100 percent accuracy, thanks to lnser beams.”

(Cormorants and gulls soared above Portuguese and Nicari-
guan ships under repatr in the dry docks. Lumbervards were
stocked with Russian pine and African mahogany waiting o
the Rhine journey to France, Germany, and Switzerland. We
passed huge stlos, each holdmg 8,000 tons of gram for iransier
to radlroads, trucks, coastal ships; and barges

“We transfer mavbe four million tons of grmin 4 vear, ten
million tons of ore, five million tons of a1l,” the caplain said

The Arab oil boyeott was not so total as the sheiks thoupght,
| decided, as T watched Soviet tankers unloadmg

fiil 5









Prodigal sons and
dauphters, wandleriny
members of the vouth
movement. guther 1h a
werularized church bullding

(facing page). Street people
thronged the city's Liam
seare in the early 197(0s.
After a melee with police
officials provided camping
(acilities in Vondelpark,
whore an American Yoolies
his recorder (abowve) It's
._|||:__*.' a farnntion oonfrontn-
twon for a policeman

il & flower show (top)

fates

“We're still the first port in Europe for tropical goods,” he
said, ns we cruised past warehouses aromatic enough to nspire
a4 seq-fever poem; nutmeg, pepper, cloves, vanilla, tea, and the
cinnamon that goes into speculaas.

All the riches of this fragrant and bustiing port seemed to be
reflected in the fond proprietary gaze of the captan

“Ever since 12735, when Count Floris V of Haolland first gave
.0TH :II-’I." DEDN I'l_."l. Lran=-

us special customs privileges, Amasten
fer point from large to small ships and nce versa,” he told me,
as we drank Brazilian coffee in the cabin of the [aynch

“This is what we call promotion coffee,” he said. “It's so
strong it kills the captain, and the Dirst mate gels promaote

“The motto of our stock exchange is ‘Bide your time,” " he
went on “With our dutv-free entrepots, we can buy at today's
prices, unpack, store in bond, consign, disassemble, reassemble,
repack, reship, and sell when the price is favorable. Our mu
mcipal bonded warehouse has one of the largest stacks ol
Oriental carpets in Europe. We have wines from everywhere,
in casks, walting to he bottled and reexported.™

Wine Triggers Spirited Nationalism

| remembered his words that aflernoon at a wine-tasting
party at the home of American Consul and Mrs. Eugene Brac-
erman. They had invited mest of the resident diplomatic
corps, too, and we sampled hall a dogen vaneties of Cali-
fornia wine, accompanied by bland Dutch cheese.

“How did you like the wine?” | asked a Frenchman,

“Acceptable.” he replied, "for a little California wine.”

“What did vou think of it?" I asked a German

1t was a bit fingfF." he answered. “Have you ever tasted our
Bernkasteler Doktors™

When the Spaniarcds and Portuguese began touting their
wines, | looked for a native Amsterdanmmes without on gx to
erind. The flat Netherlands makes great beer, gin, and aprico
brandv. but grapes grow best on hillsides

I found a prosperous-looking local burgher

"“How did vou like the wine?’

*1 have four million bottles of wine in my warchouse,” he
replied. "California wines, Rhine wines, Burgundy, Bordenux,
anvthing vou want. I can =ell vou Bordeaux cheaper than vou
can buv it in France. Prices were fluctuating so wildly we had
to stock up to stabilize them. Would you like to place an order?”

Trude and finance are in the Amsterdammers’ blood, |
thought, and they have alwayvs known haw to bide their time
and hedge their nsks Eighteenth-century Amsterdam bankers
helped finance and supply the American Revolution—and at
the same time underwrote British government loans

Pragmatic Amsterdam still thrives on trade, now augmented
by the revenues ol tourism

“We're the fourth tourist city in Europe, after Pans, London,
and Rome.” architect Gerard de Klerk (whom 1 had met earher
ns Snint Nicholas) told me in his office in the Warmoesstraat,
the oidest strect in Amsterdam. “We're expecting more than
lwo milhon visitors next vear

“T'm doing a new hotel for the Sonesta chain,” he saidd, show-
wve designed it to harmoniee with

ine me his drawines. ']






Horse and carminge o

with love aml marrinpe

for this imaginabive couple
who hired a8 coach-and

twee toy Lake them to Cheir
roception at the Internat onal
Cultural Lenter in Vomndeipark
Most Dutch couples stil

aettle into sedate family hife
[he result i called gesetlny

a cory domestic bntima

I'he word has nlso been

ssed Lo deseritie the <
carcfully reiulated red

hght dsstrict, @myving @ Ciu

to a special kind of Dutch

somie nice old houses 1 the Straw Marke! that Sonesta owns. |
i
LE

persuaded Sonestatosell them to Stadsherstel for one symbolis
gitlder. MSNow the dpency 1s sul stdizine the restoration: When
hnizhed, Stadsherstel will lease the renovated houses back to
Sonesln g5 an annex to the new hotel”

At the construction site | saw the 60-foot concrete pilinge
being driven down through the sopgy earth to a “bedrock™ ol
hatil 2and, Amsterdam has bheen defvineg the Bibhical isijunctio
ithout banldine on sand for TO0 vears

Aviross the street stood the oldest bullding in the nelghbor
hood. the Silveren Spilegel (Stlver Mirror) restaurant, buoilt i
1614 1 found the interior dark with paneled oak, bright with
hurttshed brass, and decked out with checkered tablecloth
and curtidins A sten behind the bar proclaimed, A good domk
novw and then 1= whist the heart Clures I short, the sHveren
2megel b prepe e

IE wis s @erellle that it Décame n Z"".--"' il the Lrestapo

during the NA21 orCunation Tante Wies o o 1t gt the
e, Was 5 mMerry wiHiow o o4, mnTal A -'"II" EYTHCA .Ll.r!E'-'l'r

* Wil> il

ciem bar womian, the préesent manaver told me, S

11N Werftorrell e "a.-'--.!'l:u" |I;r”_l RTE



affable that it never occurred to her Gestapo clients Lo investi
zate the attic where she wis harboring 17 Amsterdam Jews

L climbed up a steep ladder to the attic refuee. | saw the tins
windowless kitchen with a concealed ventilator, where thou-
cands of menls were cooked for Tante Wies's zecret guest:
'-"-'l'.'III.' the (estapn hunted elsewhere | nitke Lhi LT "|.I|IZ--.'
Frank—whose home on the Prinsengracht s now a museum
Fante Wies's Jewy escaped the holovaus

Datch Buy Diamonds, but Not to Wear

Cinly 15 percent of Amsterdam™ hundred thousand Jews
survived the nightmare of World War 1L Among them was
Louls Asscher (page G492

When [ visited his factory, the largest of its kind in Amster-
clium, 1t was hummine with the dinmond-coated bhronge saws
that take an nverase of eight hours a carat o cul through the
hardest manern] on earth. In 1970 Asscher and his brother

Joseph were awarded the Mercure de I'Elite Europeene, the

inda=trizl Oscar of Europe, {or their eforts in restoring the
chiamond industry wrecked by the Naris

Amiaivie Amsterdam




Moving day means rigging

the ool beam (o lower
mattress aned fornsture oo
hulky for slee, narrow
siairways, Most hoos
[ncardes on Thorbeckeplein
and ather Amsterdam st
It shehtly outward, which
mikes hoishng easter, In thas

“The Dutch don't hke to wear diamonds,” Asscher Lold me,
'‘becanse they don't like 1o show off, but they do like to buy
them as an mvestment.”

Benno Premsela., descendnnt of a Polish-Jewish family that
lound refupe in Amsterdam in the 17th century, survived the
Naxn persecution by hiding out in his native city for four vears
Now a noted intertor and industnal designer and successful
businessman, he i5 a atopian socialist who seeks Lo integrate
all minorities, sexual, racial, and political

“We are o progressive city, he told me. “We are experiment-
ing, changing. Catholic priests are renouncing celibacy, I wish
our rabbis were that open to change, Our TV stalions are
PTIvVaie
Fvervthing has been seen on TV in this country, even an abor-
tian. Now we have just had a program on relations outside of

v owned and very educational, the freest in Europe

marrigge. Thie situation 15 wide open.”
Faumed MSeighborhood Offers Sin and Salvation

Wide open i@ the phrase for Amsterdam’s notonous red-
Hght district. where the @irls pose in mcture windows i U
lovely old cannl bouses of the Oude Zijds Voorburewal, now
parish with neon signs. Im the midst of this nelghborhood
stands the headguarters of the Salvation Arm

Here, in a typical old Dutch interior with an Orental rug on
the table and with mul '
netle-green and amethvst Bght on the tile foor, 1 had tea with
Lt. Col. A M. Bosshardt, A strong-minded woman, she wobe o
badee that sommed up her guality in a word: GooDwILL. Colo
netl Bosshardt has been ministering for 40 yvears to the sick, the
|"|ll|'|'||, pss, the lii_'l-l:li'l'lfl"ll._ e |||1'|-|'|".. ahirl Lhe lost

oneil wimdows casting 4 mosdic ol

“There are about 3,000 girls in this distrct, selhng love,"” she
siied, *What a delusion! Who can hay love? We know them all
They accepl us, we necepl them, they come to us for help. Most
of the peaple who patromize these places nre from out of town,
provinciials and tourists having a fing.”

“Dioes 1t offend Vi that 1t's-so0 bilatant @

oo It's far better to have things out in the open. If you
drive it underground, vou can't control it This way we can
reqch out to the girls: Tolerance 1= the best wayv.”

A few vards from the Salvation Army | passed one of Am
sterdam's 830 sex shops, where a handtul of patrons with bored
expressinns leafed throuph pornographic magazines. By con-
lrast there were 65,000 foothall fans that night at the Olympis
Stadivm. In Amsterdam, 1 concluded, pormography cannot
compebe with soccoer

The game, introduced from England 1in 1879, 15 a national
mama, actively involving more than a third of the male popu-
lation of the Metherlands. Dhunnge my visit the Ajax tearm o
Amsterdam held the championship not only of the Nether
lands but also of Europe

['hat night Ajax defended tts title agamst an old enemy, Ma
drid. It was & resumption of the Eighty Years' War; The short,
swarthy Spaniards in roval blue with close-cropped black hair
the Dutchmen, Mg and rangy i red-and-white-striped umni-
forme with their long bland Iocks Bopting in the breeze

| sl squeezed in beétween an English Blm maker and an



amsterdam mn. The crowed roared ag ite heroes ppeared
That's Ketzer,” the Dutch fan sawl “That's Krol, that's
Hilshifff with the beard

When Ajux scored, 1 thought the stadium would fall down.
Bombs burst in air and the spectators burst 1nto song

iax swint de Ewropa Cup!

Ljax winl de Wereld Cup!

lodav Europe, tomorrow the world

g 1 : L ||'-|'. veEr

As Ajax procecded townrd a methodical
the Spamards, 1 saw newrly o score of Dutch bovs and girls
ciimb over a high fence that separated the cheap from the ex-
pensive seats No one attempled to oL 01D Lhem, lenast of all the
pulice, who aimply watched indulgently. Most of the officers
wore hair as long the AWETS L TEW FLaET led the emerulid:
grecn turf with fierce-looking Dobeérman pinschiers

[hat's just 1o keep people from attacking the refere
Dhutch companion explained, Almost anyvthing else, T con
cluded, was allowed in this tolerant cit

Amost, but not quite When permissive Amsterdam became

the hippie capitnl of Europe a few summers back, the city's

[wo in a cockleshell seu

the Herengrachl, Merchand

o .||
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Tough sledding during the
ermerey crivis finds a family
etralling 1o the Sunday cnow
resicde carless streets near
Bijlmarmeer (ahove) With
Hitle oil of their own, the
Duatch quickly felt the effects
of the Arab fuel boycott
Chutput and emplovment in
atl-related mdustries have
dropped sharply. Fortunately,
hupge reserves of natural

pas discovered in 1960 in
Liromngen Province had
already enabled much of

the Netherlands (o convert
from petroléum for heating
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Liem Square was occupied by n couple of thousand of those
leisurely world travelers. They zat on the steps of the National
Monument all day and bedded down at night on the pavement
With no sanitary factlities, the voung people got very messy. 5p
dicd the Dam Square and the doorways of the nearby stores
The burghers of Amsterdam were appalled. The old Dutch
Cleanser complex was soon al war with permissiveness.

“Sometimes tolerance ceases to be a virtue,” a Concertge-
it told me. “Thes was one of those times.™

houw cel
Duteh Pructicality Creates o Hippie Havien

The city passed an ordinance: no more sleeping ln the streets,
The sanitation department was ordered to hose down the Dam
Square al 6 oome Thiswas not in harmony with hippie life-style,

“Bat yvou don't make new arrangements without offering
uiternatives,” police officer Evert Jagerman told me. He wore
his hair collar-length wnd looked more like 8 scoutmaster than
a cop. “We were accusod of acting like Fascists,” he said “No
Amsterdammer wants to act like a Foscist These voungsiers
had to sleep somewhere, so we set aside special areas for them
all over town, especially in the Vondelpark, The citv spent a
million gullders. We buiht showers, tollets, laundry facilities, a
dizpensary, a workshop, even a market for hippie handerafis.

“They are decent kids,” Officer Jagerman continued. *Now
they have discovered the adventure of sleeping under the trees
and stars: I think our national peet, Joost van den Vondel,
would be pleased. Three hundred yvears ago he wrote some
verses that At the hppie philosophy; “Heaven 15 our rool; we
do not work: we are as frée as birds"

‘Sleeping capacity in the park depends on the weather, and
how they want to arrange themselves. When it rans, they can

Nafionul Geographic, May 1974
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v THE VOLUANKOS RKIM looms §

Blood-red crose Nearby, men  with

| "'l"'. n ||.LIJ|||'I| Liri II:-.ir |||ll.3i|: b '|'..|'.I5-
der mae-Delleve riies of bamboo

soldiers of Chnsty Flardly, On the New
Hebrcean wsland of Tanna, bolh cross and
marcheéry herald a hoped-for messiab of
miatienal riches—a savior covplically called
fohin Frum

~ome followers of the myvthical Frum con
sicler ham a benechcent spiril; others see him
s 4 ood come to earth, or as the “king of
vmerics” Al believe he will someday usher
if a prospermous,; work-tree millennium ol
unlimited “cargo mdein Englicsh for West
ern materinl pood=< | hus, anthropolopists
call the John Frum movement a “cargo
cult,” one of scores that have sprung up
acriss Melpnesia

Stone Are wiovs ruled on Tanna when
Capt. James Cook distovered the island in
1774, Iraders ships soon foflowed, dp
FOTETHE I|'|r':|-'_|_'|- A 100ls that seemedd hke
manni froom Beaven Surely, the  annese
reasoned, the god who gave the white for
glgrers <hgrp knives gnd brzsht cloth would
nol pelect them, Manv adopted Chrstianiis

g route o the strangers’ wealth, but still
the cargo falied to coms

Frustration grew, blossoming around 1930
nto the John Frum cult. Prophets predicied
Frum's armival, and in 1942 World War 11
reacheit Tanna's shores: U, = troops lgnded
aon nearby slands, bnnging food, arms, pre-
fmbrncated  hooses, bs, Ahid legmons ol
ieens. John Frum's long-awaited millenninm
was al hand

Hut with the war's enil, the careo i=ap
peared, and istanders resumed their vl
some turmed to mock tmbtary drlls in the
hope of lurneg (le—and careo-laden Libert
ships—back to Tannn

lanna Awaits
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SITLALS of the Cels” hoomeland ¢m-
drill-team

pazes into the smoky throat of Yosur
Voleano, His forefathers
craler s a fire<filled  nbode
lslandérs now believe Yasur's red-ho

lliazon a member who
reviered the

'T
p
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depths. harbor some 50,000 of John
Frum's soldiers, ready to emerge when
their leader armves To hasten that
glonous  dav, plous {allowers lavish

pravers and flowers upon red From
crosses (helow) Nearly all the island's
| 2,004 people believe ut least to some
degree in John Frum

Awnsh in the Coral pasiern
fringe, Tanpa 15 one ol aboul 50 Jush
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isles ol the MSew Hebndes imap) A
British-French condominium rules the
once-romote archipelago, now a scant
three hours Trom Svidney, Astralin—so
that tourist
s "the world's most accesstble

¢ lorse Agencies praomoie
Yasuyr
Aetive voleano,

Tannese permil touriste Lo
scmle Yasur's cone. hul allow o souvie-
nir pebble-snatching, for they believe
the stones hold powerful mame. Every
“taboo-muan,” of shaman, keeps a pri-
vate cache of rocks, each crédited with

evervlay

guicles

L Speciin Purpose, such as
healing, ensuring a good vam harvest,
or causing favorable winds to blow
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ACK lo the Stone Age: Convinced During the revelry, Tannese men
that Tanna's changing culture has:  reminisce over a photoe of o wartime

enraged John Prom, some 1slanders  friend and constroction foreman thes
s¢¢k a moturn to traditional costume call “Tom Navy" (above)l, 3 U. 5
and ritual. At the recently révived cere-  serviceman who patd them and tssued
mony called nefkowrar, once held on the  supplies, unknowingly acting out John
island everv vear or so, Tannese feast, Frum's role. Celebrants asked me to
dance, and sing, then each guest selecis take a group portrait (below) to show
a slain g to ke I|-.|.|.-1- eft) Frum they have re-adopted old ways
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UMAN WHIRLWIND swells and western dress, Jobhn Frum follower:
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REASURELD RELICS ring
i 'anna's hrief brosl with
plenty. One islander proudly wears
i £0UYenr ol Warld lI|-|'|.-.I II b ls-
carded helmet liner (left), Others unveil
v community hoard of Army irousers
dog tars, kevs, and even U, 5 currency
|I|*H, hiclow ) .,._-4||=r.-5 W e '|-:_
worked alongside Navy seabees. Their
Iondness [Nl AMETICA stems pol oy
from its wealth, but also from the war-
tHime presence of black U S service
men, who seemed to possess as much
careo as did white soldiers
Unfortunateiy, the =slandeérs dde
votion to John Frum carries a hagl
price. Believing that their savior lives
in' the United States, they generally re
fuse conneration with New Hebndean
pnuthorities for fear of compromising
their fdelity to Frum. Widespread con
fidence in Frum's ability to replenish
iy shortige once moved [annese Lo
CONYV LS the land's i RO i'_‘
laughtering their ples, eating up wall
aviatlahle food. and casting hard
parned local currency o the sea
Although Frum fnals to matenalise—
5 his been the case for 35 vears—his
followers remain devout, often attriba
ting his phisence Lo their own shortcom
ines or to povernmoenial mieErveniio
Admiinistrators” attempits to discour-
e the cult only reinforce a conviction
that European rulers want o geep Lhi
islancers cargo-poor. And so cultists
clineg o Frum in |.:}'||- il @ Deetber
ife, winle Westérn oritics o Lhic
noviement marching a downhill road to
mfulfitled promises and mevitable dis
appoifitment At the festive nekowiar, |
wateh a brightly painted, apprehensive

VDU ESTeT ricke atop his
Jhoulders (right) and T wonder: Wil
lanna's generation of 10MOrTOW

Tl
tinte Lo ridie f v s Delielss |
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Beavers

Article and photographs by
DES anp JEN BARTLETT]

s THE BEAVER APPROACHEL. ] 1
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Worid of the Beaver, a Survival Anglia Lim-
ited project that had iken us from Alaska to
the Wyoming Rockies over a period of vears

o other animal hes éver motivated ex-
ploration of an entire continent 1o the degree
the beaver did in North America. From: the

1H00's, much of

wnimals’

LTy trappers  explored
the vast domain in search of the
pelts [or the European market, The Hudson's
Bay Company, chartered in 1670 to trade in
~New World furs, marketed close to three mil-
non beaver pelts between 1855 and 1877
Prohts were often enormous.  one
earned S50.000 in a single vear

[T-]f;] W

as 250,000 skins were =old in

As mnny
Furope each vear while the craze for the fur
lasted. In Europe and Asia beavers were
wiready close 1o extinction when Old World
sttllers reached North America This resulted

not only from the demand for fur: but also
from the even greater demand for the am-
mal's musk glands and their secretion, cas-
loreum, Regarded as a cure-all from the time
of the enrly Greeks through at least the 18th
century, castoreum contains salicvlle aidd,
one of the main ingredients of aspirin. Cas.
Lo was—and still
hxabive in perfumes

The beaver vies with the capybarn of
south America for the title of largest rodent
Welghing about a pound ab birth, it usually
scales between 30 and 70 pounds as an adult
and, including a fos-long tail, mav be four
ieel long, Heavers never stop growing, and
some  individuals mav reach 100 pounds,
aboul the weight of the largest capyvbaras

The beaver complex we studied at Granite
Creek, in Wyoming's Teton National Foresi,
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i Dirush, the amtmal scoap
Arizona forest |below '
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Daoing the heaver erawl, o pond dwelles
thrusts itself throueh the water with webbedd
hind feet and steers with iis rucdderhke tail

The animol can store enough oxvesn to
swim submersed for half & mile

wis the largest we had found. The smakily
curving dam extended 1, 104 feel

Jen, Julie, and 1 soon fournd that we could
almost et our watches by the beavers. They
ieft therr lodee within ten minutes gither side
ol 6:15 each evening In summer this was
fAne, allowinge ws some sunbieht lor hilming
But bv [a
after sundown, and nothing we could think
of woudd bring them out earber

| the animals were emerring. will

Sabotaged Dam Tests Beavers Response

Cine afternoon we made an eight-inch-wide
gap in the top of the long dam with our bare
hands, then concealed ourselves in the wil-
lows 50 feel downstream. Surelv tdrs would
rouse the beavers

The water cascaded over sticks protruding
from the dam wall, Trout rose to feast on
msects at the surfuce, and a family of mergan
sers fished for more than an hour before fiving
off downstream. But no beavers appeared

Finally, at the usual hour of 615 pom,, a
lime of bubbles burst at the surface. “A bedver
has left the lodge,” Jen said, relief in her voice
Surfacing 30 vards nway withoit noticing the
break in the dom. it swam leisurely off to feed
on willows

I'wenty munutes passed before il cruised
slowly huack, a V of ripples breaking the
stillness of the pond. Nearing the break, it
covam over Lo imvestigate the sound of rush-

ing water, climbine partly out of the water
to gauge the damage. Then it returned to the
lodge and dived out of sight

A few minutes later a beaver, perhaps the
same one, surfaced with two willow sticks
erasped crosswise in it2 mouth—discards
from inside the lodee after the bark had been
eaten. Reaching the dam, the beaver pushed
the sticks forcefully into the mud &l one side
af the break

We watched, fascinatéd The animal then
ook 0 new grip on one stick, and pashed o
in even deeper; only to pull it partinlly out
ngain to embed its free end in the far side of
Lhe gap. Alter several trips to the lodge, the
heaver completed a latticework of sticks

Ax the first beaver worked, two others hal
left the lodge to feed, without helping with
the dam repair. Now the dam repairer gath
erecl a laree clump of mud and grass from
the dam's top and swam back clutching il
firmly between front feet and chest, It pressed
its soppy corgo against the sbcks A lew
more trips for mud and grass, and sucoess

Nultional Geoprapiic, May | W74



The Aow of escaping water was blocked.

Residents of the Granite Creek aren told
us that the lodge had been in continuons ase
for more than 30 vears: Generations of bea-
vers Kept adding mud, gathered from the bot-
tom of the pond, to the upstream dam wall
Now it rose [our feet above the bottom and
was ten feet thick at the base, makimg it im-
pervious to the pressure of water impounded
in the pond.

A network of canals reached out from the
ponid (following pages), Dug to extend the
animals’ food-gathering range, the outward-
flowmg canals were ot least two feet wide
amd ns much as three feet deep. Becouse of
the sloping groumnd, the system had a series of
locks, each about two feet high, to link upper
and lower sections of cach waterway, Across
the middle of every banked-¢arth lock, the
beavers had made a mud slide that served
as a ramp. On reaching a lock, a beaver
woild climb the mud slide, willow branch
in its mouth, and slip into the water of the
upper canal.

A beaver can swim more than 700 feet
along this canal syvstem to reach the main
beaver pond, coming out of the water briefty
only when crossing locks.

Nimble Feet Speed Dining Time

One day in early fall we watched a beaver
swim ashore and walk to a mearby clump of
willows. Standing on its hind feer, broad tail
serving as @ prop, it cautiously sniffed the
air) fortunately, we were downwind. Tt soon
dropped onto all fours to snip off three willow
stems with its sharp teoth

Gripping the baze of each stem firmly in its
mouth, the animal ambled back to the safety
of the pond and commenced its meal in the
shallows. Using front feet as desterously as
we would use fingers to eat corn on the coh,
the beaver held up foot-long sections of
willow and nibbled the leaves one after the
other. Then it devoured the bark with zest,
turning the stick as it ate.

In spring beéavers that have dined all win-
ter from their underwater cupboard enjoy a
change of diet: pgrass, herbs, leaves, buds,
and shoots.

Like other rodents, beavers have four
large, curved incisor teeth. They are bright
orange an the front surfaces; they grow
throughout life and wre self-churpening—the
lower pair works against the upper. Thus
equipped, beavers cut through tree trunks

Beavers, Nature's Aguatic Engincers

with surprising speed. Two protective flaps
of skin close off the mouth bhehind these
chisel-edged incisors, keeping wood chips
and water out of the pnimal’s throat as it
works below the pond surfnce.

We marveled to see i beaver bite through a
submerged 2'%-inch-thick aspen branch in
less than 30 seconds. 1t then towed this big
branch toward the lodge, only to stop swim-
ming halfway there and snip it in two to
lighten the load.

But do not believe those tales that beavers
are expert lumberjacks, capable of felling a
tree in any direction they desire, Many times
wi have come upon lnrge trees béavers had
cut that had ended up hangming uselessly in
other trees. A beaver circles a tree as it cuts
out chips; the tree falls on the side with the
heaviest branches. Very often this is toward
a nearoyv pond, where abundant sunlight
produces the most growth.

Along the Snake River in Wyoming we
lound large cottonwood trees, 28 inches In
diameter, cut down by beavers. But other
standing trees nearby bore weathered tooth
muarks where beavers had ringed them six
inches deep and then given up the efort

For reasons yvet unknown, beavers oc-
casionally  abandon  trees  before  theyv're
felled, and apparently never return to finish
the job. Perhaps thev are frightened off by
prédators—covotes sometimes surprise and
kill them—but they have few other enemies
because of their watery environment.

Tough Part Comes After Tree Is Down

Tree felling is only the beginning of the
beavers work. The animal then must cut
the tree inte manageable lengths for trans-
porting to the pomd It leaves telltale signs
ol it= labar.

In the White Mountains of Arizona we
came upon several neat heaps of chips,
arranged in o straight line from an aspen
stump. The three-foot spaces between piles
indicated the length of the logs that the
beaver had dragged to the pond

Once n branch or log reaches the water, a
beaver easily tows Lthe freight across the pond.
| had the good fortune to view this cargo
shipment from underwater The beaver's
broad, paddle-shaped tail serves as a rudder,
cnabling it to steer a straight course,

Beavers are completely at home in the
water. If danger threatens, they can remain
submerpged as long as 15 minutes, thanks to
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specinlized respiratorv and cardiovascular

systems that permit storage of laree amounts
of axvien in the lunegs, hlood, and muscles

Moenopamous creptures, beavers mate lor
e and reman as a close Bmly unit hving
within the same beaver house, or lodee, How-
ever, as ench beaver reaches the age of twao,
it leaves, or i& driven from, the home pond,
ensuring the species’ disperzal into new areas
Because of this behavior, a tvploal béaver
numbers about five animuls

Young beavers may travel more than 30
miles belore settling down, one marked ani-
mitl in Narth Dakota went 1458 miles belore
finding a suituble homesite

colony wsually

Golden Leaves Triceger Annunl Harvest

Through much of the vear beavers lead a
lelsurely life, bhut in the [all the term “buss
e a bepwer” certadnly applies. They wail Lo
pather thelr winter food until the leaves tum
gotden, when o tree's sap and other nutrients
are stored beneath the bark. Branches cut
ut this time will not riot during the
months in underwiter storage, and their
nutntive value remains ot its peak

lone

The heaver shares man's ahilitv to alter the

ife-stvle. But in doing
=y the antmal, unlike man, does little harm to
the natural environment In fact, it often
makeés things better. Beaver-huilt dams help

lndscape 1o sait his

reduce erosion and can raise the water table,
improving the surrounding habitat for a great
variety of wildlife

Dragonflies, mosquitoes, and many other
mntects lay their eges in beaver ponds and
their agquatic larvae fourich. Fish—including
trout In cold mountian stréams—find the
aguatic insects a ready food supply;
fowl and ather hirds nest around the shores
muskrats, Al At
odents, sometimes make their homes in the
winlls of beaver lodges

Moose browse on tender
growing on shore and wide into the ponds
to plunge their heads underwiater for mouth-
fuls of suecculent aguatic vegelation. Rac-
coons, otlers, wensels, and mink are among
the many smaller animals seen around 2
I‘_ll'.|‘.1'r _Ehl'l'l.-:']

Although beaver activities benefit these
other creatures, man dislikes the flooding
caused by the damming of culverte and irri-
pmtion ditches, and the downing of stands of

wWailer-

af  pondds; Lhemselves

voung willows

. | N .- W I'-|-_|".'|-
L | 'Lli.tl'l ¥ L

o e AT S

Witery kingdom amid the Rockies, the estate of a beaver family stairsteps down
Granite Creek near Jackson, Wyoming Generations of animals vonstructed the complex

af mamn and secondary dams (marked m white), loddse (arrow), and canals iabove'. wath

thietr connecting locks

FEuropean beavers

hunted almost o extindtion more than two

hundred vesrs apo, survived only in lirge nvers with high banks With deep water mak-
ing dams and lodges unnecessiry. the animals dug inconsplocuous bank burrows. Now

protecied J':-.'ru.;l;":- Castor fiber can agmin safely build dams and lodees in smaller streams
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commercial timber. But man and beaver caz
came o lerms Rarly one  MSovember N
Vancouver Island, Hritich Columbin, we
compamed Fisheries Service personnel as
they dhvnamited Deaver dame thot hlocked
shmon swimming upstream to spawn. By the
bimie the bemvers rebutlt their dams. the salm
on had passed through afel

| i { BE R4 ir DeaEver hous S BsSUi
urvival during the lone winter months
Constructed of branches and mud, it rises

sevieral feel above the water s suriace, A v

Wl |lll‘|';'|. _-j-!'r.-'|- IeEE 1N l|'.||':||'||"' Al wWaler

level, and the visihle part of the house stands Family lood gatherer tows an aspen limb jabove)

cix feet high (dingram, page 725 o o winter enche anchored in the pond Boor. Bea
Al Inck=on Hole, Wyoming, we diseoviered vers harvest trees in the fall, when the most notn-
4] ;'“..I.Jl_ l.I : I::l' I|I| |r_| =% I.III ||‘-|.'....| -I.__I'. i II i "i.-' ‘1LY 'I lfl'l| | '.|' |'| 8 F !' |r|:

trances, the most we ‘had ever seen, Using

d Poriaiie Ppowsr sawW, el i small hol
through the thick wall of this lodee. causing
no damapre otherwize. Then 1 crawled through
the hole and examined the lodee thorouehly
with the wd of a Bashiicht
The single chamber was 7% feet across and
Lscant 12 1o 18 inches high, | he vast bulk of
LHE Jodge serves as proftection against enermles
uch as grizelyv béarz and gas winterinsulatton
Th wlge's seven outside entrances must
have come torether below witter level, Tog
nly the wsual two openings showed inside
the lodee, Almest two feet 1 duwmeter, and
lpcatled on either sicde ol 4 central plallorn
oversd with shredded sticks, these doorways
|'|

H 1 Ir

v three inches lower tha v

After 1 finished myv inspection, Jen and |
usedd branches to cover the hole | had made
Sext morrming, we lound that the hegvers hae
lone such an excellent re L wah with stick:

and mud thial nothing looaked amiss
Beavers Adjust to Like on Comera

I was iinoossibile for s Lo fillm swhile insiils
Lonantural beaver lodee: the centeild chamber's
h -'_|.I wis Podr Jow to gecommodate hehis, =

wie Dl our own lodee nenr Urem, Utah

ratsing the ceiling shghtly Then we wmited
LaT4 -I'. 1T [l .Ir.:l' |:.|_-. Ili '-'|"||II (i |II It ||'|I
| the lodees A hlnek cloth curtain hod W

We dimed the lens of our camern thiouwh
hole 11 the black cloth andl watched Lhe
heavers through the camera's viewhnder
Ater they beécame accustomed to the hehts

bhoine turned on and olf. they seemerd 1o he-

have gquite naturalls







AFAVIR LODGE AND DAM N R0 SeCTIERY

High but not quite dryv, a mother heaver and her three Kits roest

.
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that @ivies a
ber floor allow water to dralh away. The
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crawled imssde ane
foliowing pages, they bullt o shgehtly arger

Ill_.'l_l.l l AR il || i L™l
L bilack

CEFLIRLT
thuat mav be connected with nuemeros
the Bartielts inviestigated had seven

If beaver
wath thedr browd, <calv tml
wrek hidine place

VT 1T I_-:Il_.—l..l (o id 1 B

teaver Kits, we learned], usuall

are horn i
May or June, but sometimes later. The infants
irrive fully furred, with eves opéen and téeeth
alreacty cul

With the mother tenderly carine {or them
(Ve Dewhorn Eils ¢fPew upD insicoe the |II':!I.'
5 we watched. The
with a branch, chimb onto the platiorm, énil
| 1 hen,

|

Fraom ner

mother would swim 1o

drop the food for later consumption
would carefulls
fur, front feet =imultaneously
opous bhells

scratching with her mght hind foot, she

sitting up, she
cratching her

Ardes anil

hell inside their lodee. Father <hif= tnte 8 watery tunni
in [l E CILEN
nberir of
helow: when they
To take the photorrnnhs ot figh

hembieT.
thiroueh

have twn interior doorways idiagraom above

PRUET L Y |‘|_||_'..'| i1 II:_|_=

spnEse danger, they whack the suriace of the water

Thoen thiey dive (bottom righit) to elode w o

.

1

. |
el s

i kelge is
1

i on 1he

lv mdapted

gsed her inner toe, with it SEEC] L
-|l|:'| toenoll. to comb the hmr on the sties of
hier boddy. By birknging her tail up under het
tody Lo expose her gromn. she wis alle Lo reach
with her front ¢laws aspecinl ol exuded there
fraom two abdomingl glands. She thoroughly
applied this to her fur, making it sleek and
waterprool
nited perhaps half an how
maximum. The kits often slept
throueh 1L reposthe-al one side of the lodoe
Whien the mother moved over to them, they

greeted her with high-pitched comng sounids,
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the wsual
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their dam. To my surprise, | discovered dee
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cfitches on the bottom—aomethine | had never farms have operated in the U S for many

-I.l.'II:-I. '.l"l.' [ |51' [ .llll.l-l‘-i'...l.fllll.'.'.'ll s, 11 Sy e, Vi rs ll-l 1ll|l|l|l'.'l-.'l L Wilal we !:.u-l It iirmeec]

hued dugr a canal svstem nght on the bottom ol
their pond

Karliabing: from the lodee hke a river svs
lem, branches of the mauin canal led to holes
under the bank= Even during a severe win
ler. when several feet of ice eovered their

pond, the beavers cowld navieate by follow

Ing the canals- and then chimbing 1
W CE S5 |i"I5'." FTIAD 1|||' SO Alr thev | |||
expelled durmme the presious dives would
remain tras !'l.l|. I.LI|I|I.'-' '.IJ. lee, Feaxyeenaled

v the water and ready for reuse by the bea:

VErs an Eubsequent yourneys Irom Bhe lodge

from animals in the wild, we visited o fnrm
near Orem, Utah, Monager Liovd Rawhngs
nas worked with captive beavers lor twenty
vielirs. From him we learned that their sesti

{01 seerien] runs belween 100 and 110 dave

Usually two to four kits are born,™ Llowd
said, “"but we had oné female successfully
ratse ereht, while another female gave birth
to nine bat couldnt save them all

Checking on a family with week-ald kits,
wi [ound that two of the infants had beer
killedd bv the parents, an occasionnl happen-

ing for which sclentists hiave no explnnation

Aready an accomplished swimmer, E il Kl newil
help clombering anto the lodee shell tleft, Bive, born with fug
can Hoal aboul in Lhe access hole within hours of birth, but the
busyant bodies nesd more weizht before they are able ta dive
P e b w il Dreed o winiler gngd 2 rihy A mionths it

pflen =it upright o nurse therr voung (above). Al this time, U
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[ ielone molex amd suitable spots s Theeir owen faomulies



MNever try to outswim a beaver, 1-vear-old Julie Bartlett discovers as she romps
underwater with Squirt, a pet she hcguired a3 a week-old kit Beavers with family re
sponstbilities are busy most of ther waking hours, but voungsters aften spend time

feolicieing im the woatier
3

The remaunmne one appeared unharmed . Lift-
ing the hvely ball of brown fur out of the den,
Llovel handed it to Julie

‘How would vou like to raise a haby
beaver?” he asked her

=0 Ssguir
moember of our family while we photorraphed
heavers in the Inckson Hole area of Wyoming.
At first on a diet of powdered baby formula,
mautirt was mbbling plavtully at willow twigs
Lo supplement the milk by the time he was
two weeks old At the age of one month, he
wits expertly stripping and eating the bark

as Julike mamed him, became a

from small branches

He loved to swim in a bhathtub half full ol
witer when he was voung, amd soon prad-
watidd 1o much lerger ponds outdoors, where
Tuble enjoved swimming with him inbove)
When she dived, Sqguirt followed, often swim
ming much faster than she couldl, Reanited
al the =urface, Squirt climbed onto Julie's

Hving prood of poet Arthur Guiterman's advice. “From Beavers
dees should learn o mend their Wavs: A Bee just Works: n Beaver Works and Plays!”

shotlder for o free rde, while making high
pitched cooing sounds

We enjoverd Squirt for nearly three months,
but when we resumed traveling, we had to
ive him up, We found a good home for him
wilh Lhe Arizona-Sonori
Desert Museum near Tucson

thrector of the

Species Returns to Former Haonts

Crood homes, in truth, once again are plen-
tiful for beavers in the wild, thanks to suc
conservation programs. loday the
beaver has returned to most of
ternitory in MNorth Amenca, from the Arcti
Circle td northern Mexico  and
\tlantic to the Pacific

It now seems certain that our descendants
will be able 1o murvel, 85 we do, at the In-

ressiul
IS [OFmes

LEGTTE Ll

germous feats of aguabic engineering L5
formed by these fascinating  ammmils—the
warld's first dam builders [

National Geographic, May 974
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Introducing
new small car fmm Do

Cs

Dart Special Edition.

The new Liar
Speqial Edition
15 hased

on 1h
. Oremis
"that a small
carcanpea
'.r'{‘.f!,r' |'.JZ-. LIFIGUS
car. As in sgme

of the worlg s mast
expensive cars, high-backed seats
-'“_'-f'_'...':'_'“'-,“_‘] 13 ".'._I'_i'l"r'_'l yelour are stan-
dard on the Dart Special Edition
here are two body styles. The
two-door hardtop and the four-goof
esepdan. Either is availlable with the
oconomical Slant Six or VH engine
Comfort and convenience are the
bywords for both models. Each door

EHH"I"ELEF!

Enjoy the oxciting aclion af the National Hock

ey League brough

s thickly padded on the top half and
carpeted on the bottom half, There
are assist handles and armresis on
aach door also. And the Dart Special
Edition Is finished throughoul with
['I|u:1|'| cul-piie carpeting
Jus! as the nameplate Dar! ex
presses I1s economical nalure, ihe
standup SE hood ornament 15 em-
blematlic ot the guality and luxury
oresent in each of these cars. The
1974 Dodge Dart Special Edition. Al
your Dodge Dealer s ‘m‘Hﬁ, ..-.,._\
N 0
New proof that /f i
a million %
Dart owners
can't be wrong.

ﬂ Extra care in enginecring

makes & hig difference

ﬂﬂdge i small cars,.
i rd o it

Docige Fruchs
1o you by Dodge an NBC



At laad th:urbgg:nhlm
Generel Motors now makes it availa

to wo.
And we at Allstate are dilightbed.

What General Motors is doing.

General Motors 15 offering mir bags as an option

on certiain 1974 :‘.'hl'l-—q_-mill Emﬂaﬂi

ﬂh:lmuhﬂﬂ.im place of the J:un‘nn'ti:.' mancdatory

seathelt-ignition interlock system. Allstate

t can commmends GM's action, and hopes other
car manufacturers will move to follow

LGM's exnmple

& L]
acarwith air b CAM  What Allsate s doing
We've boen rLt_rjlml]: ahd mug
. parting the development of
save two things: e M TS P
i Bl ike the air bag will do

eve that a system
n greit deal to save fiveh. Préevent serious

» imjtiries, And help hold the line on your
MU ENCE CoRlE, ..!Luri we meke the following
offer. Allstate will provide g 308 discount on

the medical coverage partion of the atilo mawronoe
for care fd:mwua;mr&u{ urith air bags

And m What the air bag has been doing.
W m There have beenﬂﬁl lﬁgﬁuﬁ :Eu:i
hﬁm mn. 1 l.’_hre:n- S0, 000K over-

Allstate auto insurance, = bt

equipped cars. In every frontal-
hrpucra:ful o spend higth epough to chuss

-u.gnnun imjury, the air wWor perfectly.
mf once, in all this LII'?"?I:-EFI.E hae the atr big
inmdvertently. (In that instance, the cer

was brought to a safe stop nasily and without
incident. ) All thia leads o & single conclusion:
Air bags ure the only road-tested and injury
eriteria-testad passive resiraini svetem
available today

The air hag. It could save your life. 1t-will
save vou money. Al Alletute.

How the air bag works:

Lurmreaicmlly i | e pmil jdyew
& et el R P

Allstate

Working to hold yveur
bnimuFpnes costs down.

This cor waa squippad with smn iy bag
Collmion apeed: 68 MM PFH into » parsesd car
Crriver walked away with mimor injuries

The air bag and the Allstate air bag discount.
Available on" A Mldsmobiles, Buicks, and Cadillacs.

Ale bag dimrauant availabile n moatl slntes



Modern Magellans in orbit

SUFIEL"u" Skylab was the ugly duckling of space. with
one solar “wing” missing and a makeshift sun-
shade replacing a lost heat shiald (below). Bul whal a
siately swan ol science this 100-ton bird became.
Keeping the vehicle in repair with daring space walks
(right), Skylab crews dramatically launched the post-
Apollo era by giving mankind its most significant
studies of both sun and earth from space. Tens of thou-
sands ol unbelievably detailed photographs will yield
information for a decade o come, Already scientists
have found possible new oll and ore deposits and new
water sources for drought-stricken West Africa

This 70-million-mile odyssey will unfoid in a future
GeEoGRAPHIC. Enable friends 1o share in the saga,
nominate them for membership on the form below.

NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

- e, CALENDAR YEAR 1972 MEMBERSHIP DUES INCLLUTIE L) R oEClels CHECK
_:I|I '-\_-II-_I :..Lll_-_'l:-'-'l_lld T THE NATIDNA] FEDGHEABPHI i | | El ||”[‘

GIFT MEMBERSHIP)

-Illl

W ol
MEMEBER MAME



Polaroids SX-70:

Less than 2 seconds alter vou take your
g'nwuuh:.i3.Lh:L:h-pn1y-'lanﬁn haril. From
the very begmning, your 3A=/0 piclure 8
harcl, dry. shuny and fla

I here's nothing to time, nothmg 1o peel
nothang to throw away

A% the mave blooms before your ¢yes
yviru regiee that thes will be a color pciure
such as you have never seen belore, Even
after vou have o beautiful peetune, it ke
vettinge betler

Minutes later, voure lookmz at a fine
ishiedd photograph ol dazehng beéaly

[ e Polaroad ® SX-20 Londd camaeru

It o revedd the world to vour 68 vaol
POVE NEVET SSen 1
e fore

The 5% Y rurmers s

chmed, |7 wd” )
g | IEEl |I|.|.|.! NECE 1 L

Watch it happen.
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From the begionmng. no peaoblem has been ton tough for

| lmveay L Ml s ... e Lo !'1-'. b Wohen Ehoese men J( ||_||-|" & |||

rhe kind of steam éngine they needed. they bailt one from
cerarch. Toduv: we rackls TE COmp ool problems

Rowland Hansford may not look like your idea of a
pioneer. And his field, commercial catalysis research, may not
sound very exciting.

But Hansford’s pioneering was the key step in the
development of a refining process that helps to turn four
barrels of low-grade oil into five barrels of high-octane
gasoline.

It’s called Unicracking, and while it helps us use our o1l
resources more efficiently, it also reduces pollution by
removing the sulfur and nitrogen from the oil it processes.

Unicracking was, of course, the product of many
scientists, engineers, and technicians at Union Oil, but it was
Rowland Hansford who perfected the catalyst without which
the chemical reactions that make up Unicracking wouldn't
happen.

Union Oil is an acknowledged leader in developing
refining techniques that give more, higher quality, and
cleaner petroleum products.

What makes Union Oil different? It could be our spirit.
A spirit that recognizes pioneers like Rowland Hansford
and encourages their work. A spirit that gave Rowland
Hansford all the time he needed—it turned out to be five
years—to find a catalyst that made Unicracking possible.

Union Oil Company of California.

unian

The pioneering Spirit of 76 lives at Union Oil.




Spirit of 76 is men
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IRCIANO

Like travel used tobe
when the world was glad to see you

Nowhere in the world are Americans more welcome than
in peaceful, friendly Ireland. And almost nowhere in the
world can you stretch your dollar further. Relax in elegant
hotels, medieval castles or delightful farmhouses. Cruise
our lovely Shannon through velver valleys. Or golf our
more than 200 emerald courses.

Ride an Irish hunter to ruins as old as Europe itself. Tour
Our |uw':l':.-' island l“r',' self-drive car or |l|:-:llr',' motorcoach.
Shop for marvelous bargains in crystal, silver and Donegal
tweeds. Sail our lakes and fish our seas. Enjoy our theatre.
Sing in our pubs.

So _:-:h'ﬂn.‘ your |1u|i|..L'1',.' with our he Iﬁpilﬂl"lh: people. Start
planning today. Send for ourfascinaring 32-page, full-color
vacation planner, and make “Ireland, Personally Yours”

e —— )

| IrIsh tourist Boaro
= E% BOx 1500 LondG Island Clitgy
e York. 1101

%1 AFR LINGUS-IRISH

lusive rour packags

Tranguil Lough Derg/Sunser on the Shannon
Galfing near Glengarmift / Horseracing in Galway
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SAVE FUEL. SAVE TIME. SAVE MONEY.
DIVERSIFY YOUR TRAVEL WITH A BEECHCRAFT BARON.
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When you buy a lawnand l*;
garden tractor you expectitta
really lasl. That's why International
Harvester puts its Cub Cadet § :‘a
tractor through this treadmill - -
torture tesl. A test designed to
prove that the Cub Cadet’'s =
drive train has the kind of _
staying power you're paying for.
How did this year's model
measure up? Turn the flap to
your right and check out the
test results for yoursell...




Minolta helps vou
enjoy lunch with friends.

It Cakes & QUICK &ye and a8 responsive caimers 10 see the pictures that are everywhers
If you have the insight. a Minolta SR-T could be the camera. This i1sa 35mm reflex yvou'll

be-comfortable with from the moment vou pick it up. It lets vou conceantrate on the picture
hecayse the viewthinder shows all the information needed Tor i rect exposidre and Tocusin £
You never have to ook away from the finder fo adjust & Minafts 3'1'-'_ 50 vou're ready t,_- cateh
the one photograph that could never be taken again

Aand when subjects call for-a different perspective, Minoita SR-T cameras accept a com
plate system of interchangeable lanses, from "'fishaye’” wide angle to super-telephoto

Mexl Lime you come across some inends, be ready with a Minolta 5R-1. For mare Iinfor
ation, seg your pholo deater or writa M '|"|r'| Loarporabon, SO0 Fark Avenue South, New York,

Y. 10003. In Caniada: Angiophoto Ltd * Minolta SR-T 101/ Minolta SR-T 102
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First class hotels across
Europe,with more to come.

That’s accommodating. That’s Holiday Inn.

Whether you travel to Europe for
business or pleasure, you'll fiind com-
fort and convenmience await you ot
ourmors than 50 Holiday Inns. Very
big bedrooms with big, comfortable
beds ond private bathrooms. No
charge for children under twelve 1n
your room (small fee for extra bed,
if needed ). Good restaurants. Swim-
ming pools. And a lot more.

You'll alss find that our Holiday
Inns are located 11 most of the aress
yvou want to visit. And we're grow-
ing bigger every day. Because we

fee]l that no matter where you're
going in Europe, there should always
be someone waihing with a nice,
warm welcome.

Ty make a free, fast reservation
through the Holidex® Reservation
System, contact your travel agent,
or yvour nearest Holiday Ion or
Hualiday Inn Reservation Office.

For a free Holiday Inn Directory
of locations, room rates and many
places of interest around each Inn
ask the front desk clerk of the near-
e4t Holiday Inn

Holiday Inn.The most accommaodating people in the world”




Summer’s here! Watch spectacular pageants and festivals all across
Canada. Come [or the greal exhibitions in Toronto and Vancouver

Summer's here! Wander the histornic museums of Manitoba

and Saskatchewan

Summer's here! Visit the stunning
churches ol ek

.

Summer’s here! Stop at our antigue
stores, Come, hod a bargsin,

Summer’s here! Dine in the gread
restiuranis ol Toronto, Maontreal.



g Summier's here! Explore picturesgue, friendly Atlantic
Canada. Come. discover the oldest settled areas in North
America. Don't miss Fortress Louisboury in Nova Scot

Canada.
ThlS = _L.:::I:: Sty

Summer.

Summer's here! Al our superbly
restored forts all across the country.
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"My girl was embarrassed that I was doing
an ad saying Safeco saved me $50 on car insurance.
But I feel so good about it, I'm doing it anyway.”

You can smile when you're with Safeco.




iting. new diamond jewelry (liKe the pleces urnbrella |'.|| & oll-free ) SI)-2

Give a gift of diamonds on a perfect Spring day.
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Yeslerday, Joa Smith was Just oul
of high schocl and completaly unde-

citled about his future. He wanted 10

o [o college But couldn’t allard it He
panted a gocd 06, Dut No ong would
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age cradits through the Community College w‘ thie t Jos had chasen to go directly to college from
Air Force. He gl . § AU)-clay mald veCaton 3 anid ha's NIEn sCNooI e may nave gualiflag Tor an Alr Force
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Air Force Oppot oo

Be \ooked upio
Air Force.
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You're so close to the warmth
of a Quebec summer. Come closer.

Whera can you stroll glong opan-agir
Iry out your Franch on a8 suave
head-wailar
by a8 promising sidewalk arhist and
511l be only a faw hours from homea?

And where gan you behald the majesty
of tha St Lawrence River aidd 1hen pick
up an antique bargain in one of many
guaint rural towns?

cafins

have your portrait gdrawn

in Quebee, of course! Where people take
tima to chat and tall you about an iInn only
the locals know., We anjov sharning-all our

Discover the other America; Quebec.

savoir-farre WwWith our visitors

YWe've got a summertul of days like this
aone, But first vou have (o come closear,
You e 580 close now
Vribe o oflordsl ras Bochumes o

YA GUEBEC TOURISM DEFT A427,
'i' [y Dees :_.T" Canada (G1.A 'Flll'l

Name

Address

C ity

Slate Lip




needs informotion ttom you. {he more, the
better! Be ready 10 answer imporian! ques
tions like thase: What types of rogds do | you
travel mogt? ['-'L'J"'-'.'l'r'- ? Or city streets? De
you do o lot of high speed driving? Cr
mostly moderate or low speed dnving? How
heavy a load do you ueually corry’? A car
K il ang o ol ’rur.h Cim I:n— -'.]JJ:-': JT

YO“WE Gm tires than o drver and an emply runk
What's your average monthly mileage:
How I-mr.] do you plan 1o ¥edp your cor!
Remember, the more your dealer knows
the bettar]

New orold, vour tires should be treatec
with special core. Leave the "torture tesis
ia the television commercials. To getl the
mosl out of your tires, toke it easy, Avoid
quick starts and panic stops. They help
burn up tire tread. Fas! (ums on -Il'n".""
and around corners take thelr tall ol the
trecd, oo, As does driving al excessive
jpeads,

By tar, the mos! important rile In e
safety. tire mileage and improved gasoline
mileage, iz proper inflation. Intiation pres-
stre should be checked often...at leas!
opnce a month. And if vou do a lot ard
driving, the pressure should be checkead
Qnoe O Weok }- i an gecurate reading, lires
__'|,|||_.__| e checkad when they re cold

You'll -_*,-r-' more mileage :'.11 il your tires
il woar is equalized. Hegular rotation, o
recommended by the car manulaciurer
goes a long way towatrd equal distribution
ol tire wear. I you have any doubis aboul

When you think gbout 11, the only port when (o rotate, ask your dealer,
of your car that comes in direc! conlact with When your tires are being rotated
the road is the tires check lor excessive or abnormal tread weat

i

|_']'

Every ather part of that complicated labric breaks. cuts or other doamaoge
EXpe sive machine rides on the tires Becauss e "“:5'-'] tires” is agood way lo

"r"-'l:' think the more you know about how hiead off trouble somewhere else. Tire wear

o take care ol vour tires. tho better service an be asyn ||-!' m of cut-oi-balance wheels

vou’ll get cut of them O griabbing brakes. Or foulty shock
Let's begin at the beginning. With the haorbers. 5o be alert 10 the signeof froubis
purchase of new tires [t you'd like to know more aboul tires
To make a good recommendation on the md tire care, write Gulf Consumier Infm
type af tire thats '.'-~=.=.‘ for you, your dealer mation, Box 1403H, Houston, Texas 77001

GULF GOES A LITTLE BIT FURTHER!

GULF OIL CORPORATION



And you thought you knew New York.

Had you any idea that a ride through the 1,000 Islands

which should more accurately be called the 2,000 Islands)
by palatial Victorian mansions and even a

v owatch sant ocean treisshtors

ocks at Massena! Have

o I:.-Eul'l I-I: il.__l.l.IIlI -.I_.III.I.I

viirondacks Forest Preserved

ted looking at the more than .

the ietropolitan viuseum ol

e | II"- N LTV !.__.I :'"1- w ¥ark Siate L TR g

New York State




Write ahead for a

vacation into the past.

For intormation, color lalder, or reservations for an
pntorgettable vacation in the world of eighteenth-century
Virginia, write Box B,

Willlamsburg, Va. 23185, (804 229.1700.
O call New York, 246-6800; Washington,
FE B-B828; ask Philadelphia operator

for Enterprise 6805; Baltimore,

Enterprise 9-B455,

COMOATAL
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IWTLLEAMESLIRG, VIRGTNIA

¥ Come explore the

undemwater word with us.

PARABOLIC sl .
o MNew Englond Divers brings you our 1974

NATURE | cataiog and Buyers Guide, listing products
MICROPHONE and accessories by top manufacturers at fhe
' lowest cost possible. To get these Dooks, send
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-:Illi' sriladilife BoAamdn. I'FEITT'IE. ﬂ'd'EH'E'EE 'ZI[""IJ 5'1 m TD
Aecords detusl i .
ll::l-i::I'I; g :‘-In'w..' g o H'E'I.I'Erqlﬂ'l'ﬂ Divers
thrue Qquariere of a Ands 72 Tozer Rood

© Writa lar lrew hirechuee Bevexrly, Mass. 01945 FREE
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A leisure home in g complele package ready 1o consiruct. I_.--“p coupen for free brochurs
Deliverdd to your lof free of charge 50 miles from Uppéar-

ville, Virginia, 1300 sq. f of EHIJIHTHEEH COUNTIES LUMBER, inc

— . also available.
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Presenting

THE FIFTY-STATE
BICENTENNIAL
MEDAL COLLECTION

T'he complete collection
of Bicentennial Commemorative Medals
created by the 30 award-winning artists in the
nationwide Bicentennial Medal Design Competition—
representing all 50 States of the Union.
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HE 200TH ANNIVERSARY OF THE HEIRTH OF OUR
waTiOoN—1he Bicentennm! of the Uinited States
of Amenca—will be an event unegualbed n

aur lifelime
It 5 & miilestone o the history of cavilization. A
time (o be proud of our democratic socety and all
that it has accomplished. A time for meaningful
rededication (o the idegls that mspired our lounding
fathers. A time for jublation, for reflection and {or
commemoration. A time (o specially honor the fifty
Stites that together have formed so perfect a Union,
To bestow this honor, The Franklin Mint—
America’s foremost private mint—|s stnking a special
Ricentennial Medal for each of the fifty States of the
Umon. The complete collection of these Ity medals
s certmin (o become one of the most esteemed and

valuable hemrlooms of the Biceniennial ero

Each Medal an Award-Winning Work ol Ar

The importance of these medals s attested by the
manner in which the designs were selected. A Bicen-
enmii] Medal Design Competition was beld in-each
of the fifty States, with a tlop prive of 33000 in
daen Stale

Ta select the winning desipns, a separate panel of
judees was appointed in each State, Bvery State
panc] was made up of distingirished citizens ol thal

State—leaders in povernment, business, educathon
and the arts. [n many cases, the judgmg panel was
persondlly appainted by the Govemnor. And m most
cases, Lthe przes were awarded by the Grovernor al an
oificial ceremomny

The fifty separate judging pancls spent thousands
of hours studying the entnes of more than 13,000
artisls beflore the final awards were made. By any
neasure, this was the largest and most excilimng. arl
competition in hislory

Each medal in this collection is thus a singular
work of art—featurnnge the design that was awarded
b lonors in the Bicentennial Medal Design Com-
petition for that State

Reflecting the Rich Diversity of America

Created by fifty, different artists from ity different
Slates. these medals are representative of the many
differences in heritage. m resources, in imdustry and
in culture that constitule the nehness Of America,
The complete collection truly reflects the unmity
diversity that is Amenca’s strength,

Fhe Californi medal, Tor example, depicts the
discovery of gold, which provided the impetus for the
great migration westward., Pennsylvanin’s medal
commemomtes the desperate winter at valley Forge.
Ihe Marvland medal recalls the ¢reation of our MNa-



tonal Anthem. Howaii's medal, im o design based
upon native art, symbolizes the fraternity of many
different peoples. The Texas medal |5 a rugged repre-
sentation of cattle and oil within the outlines of the
Lone Star-State. On MNew York's medal, the Statue
of  Liberty welcomes new armivals, "yearning Lo
breathe (ree”

Fifty - different artists, From ffty ditferent Stoles
[ogether they have created a collection Lhat exproesscs
with force and leehine the essence of Americn. A
collection that 15 the ultimate tribule 1O our NALON 'S

Hrcentennial
Prize Winning Designs in Solid Sterling Silver

Ihe Afty first-pree winning designs have been pains-
takingly transformed into the lasting beauty of
solid sterling silver by the skilled craftsmen of The
Franklin Mint. The reverse of each medal 5 ¢n-
hanced by &n approprtle complementary design—in
most cases, the Offfcial Siate Seal

Most of the States have alresdy declared thesr
micdals 10 be the Ofcial Stare Bicentennial Medals

he Frankiim Mint has reserved the evelesive right
o issue complete sets of all Afty medals, These will be
avaitable 10 the general public in a stncly hmiated
edition. Rovalties on the sales of these sets will be
paid (o all fifty State Bricentennial Commmissions

An Tmportant COpportunicy

Now, for o very short period of Ume, you have ine
opportunily to acguire the most important sercs ol
medals issued In commemoration of the most me
portant histonc occasion of our [ifetme—ithe 200th
pnniversary of the birth of our nation. The final date
for enlering a subscrption s May 3, 1974, There &
a strict lmit of one collection: per subscTiber

Each of the medals in thes hstone collection meas-
ures 3mm (14" i diameter and 5 guarantegd Lo
contain a minimum of 300 grains of steriing silver,

The medats will be sssued at the rate ol fwo per
month—in the same seguence as the States entry in-
o the Union—untll the collection B complete In
the Breentenmal vear 19760

I'he price of the medals 15 $17.530each. The Franklin
Mint puarantees that this pnce will be kept constant
for all fiifty medals, regardless of any increases in the
cosl of silver over the subscription pencod. The
Franklin Mint will support this gudranice by pul
chasing enough silver bullion 1o cover the complete
series of hfty medals for each subscriplion: that s
peceplod.

l'o inke advaninge of this Important opporiunity,
mail the Subscription Apphcation by May 31, 1574
Applications postmarked after that dote must, regrel-
[ully, be declined and returmned.
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LIMITED EDITION
SOLID STERLING SILVER

Available by Subscription Only
Limit: One Set per Subscriber
Subscription Rolls Close: May 31, 1974
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SURSCRIPTION APPLICATION

THE FIFTY-STATE
BICENTENNIAL
MEDAL COLLECTION

The Franklin Mint
Franklin Center, Pennsylvania 190463

Please accept my subscription (o the complete Fijty-
Svare Hicemenniol Medal Colflection, Thin et is 1o consist
of 50 sterling silver medals, to be bsgued nt the rate of two
meials per month, beginning n June 1974, The cost of
each medal wall be $17.50* and this price will be guaran-
tees] for the entire series of 30 medals, 1 will alwo recelve a
personalised deluxe display afbum at no additional cost.

[ ] 1 enclose $34,00* (517.50" per medal) as payment for
the first two medals, and 1 agree to pay in sdvance for each
subscquent shipment of two medals on o monthly hasis,

*Miss my sbade walen thx

M.
hirs

YL

FLEERF ®NiNT ColnfLa

Adidreas

City_

Sinte. Fip.

Signatuns
Al owrdiern wre wibsect o ugcegmance by Tha Franklin Maag
Valld aonly if posimurked by May 31, 1974
Limit: One Set per Subscriber

The Frasklin M s ie workd's largest prooveie mine. 11 4 mor
nifilsared wishy the LS ind of afiv o her PIYEIMMEnt ARGy
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ACKNOWLEDGMENTS

The Frankiin Mint expresses specinl apprecintion to the
distinguished 'histonans and art experts who served on the
National Advisory Panel for the Bicentennial Medal Design
Competition ;

DR WILLIAM ALDERSON
Durector, Americin Assocubion for State and Local Hiwery

DE. BRUCE CATTON
Senmor Edior, Amencan Heritage Mupamine

DR. THOMAS C. COCHRAN
Former Prewedent, Amenicon Historical Association

PR, JOHN AL GARRATY
President, Society of Amenican Histomans

DR. THOMAS B. HESS
Art Critic and Editor

DR, G. A, McLELLAN
President, Husiness Committee for the Arls

MISS SUSAN F. MEYER
Editor, Amercan Artist Magnnne

DR. JACK NEFTF
Chairman, Matknal Historici] Foundaton

ME. GILROY ROBERTS
Charrman Emenivs of The Franklin Mint

MR, NORMAN ROCKWELL
Artist ond Mlustrator

Appreciation s also gratefully expressed 1o the Governors
and other Statc offecils who assisted in this program and o
the 260 distingished Giktrens who gave so generously of thedr
time in serving on the judging pancls in the fifty States

THE FRANKLIN MINT
Friankhn Center, Pennsylvanu |9063




The future always arrives
a little before you're ready
to give up the present.

Sending your child off to
school for the first time 15 one of
those bitterswest moments that,
no matter how expected, seem (o
catch everyone a bit off guard.

Childhood simply passes by
more gquickly than people think.
And so does an education

By the time todavs new [irst-
graders are ready for college, an

educanon may cost more than a
modest house does now. 50 while
its sometimes a little pamntal to
watch vour child leave the pres-
ent, You can make the passage
easier by securing his future.

At Metropalitan Life, we're
helping over 40 million people
secure their linancial [uture.
And what we do for them., we

can do for yow

CM course, we can't tell you
exactly what will happen in the
future, But whatever does, 1ts nice
to know yvour somewhat reluctant
scholar will be ready for it.

52 Metropolitan Life

Where the future 1s now



Crashitrm guodd looks and smodth, smodth whting
[he Parkes 75 Flighter soft 0p pen i contemporary brushed stainlesssieel. $10

LA |.'-.T_-
I
[

sy,

HEH

H

kit

R RS R R L

:‘lll:
KX '
_I h 5 precious 23 The F'-.'!ru'r TS
Farker Thsoll hp ZE Impernial soll tip pen
i e s wrappeed 5o is shasthed i Hels
r B . =k r sama = | | . =
in solid sterling sifve :_:I..i‘ IR _-la_||-.|'||-|-|=._ troplate

Heplaceable refills _t_-}_ Monogrammed

b T OO .i;.i....:. arrd gift bexed

=200 SRR free 515

N R A N N

.
snaesabe ) LE SRS RATHTIT IR IR R ERT RS G
==

o T ﬁ s

—11-|.-.Iq-l+ll.-.-la_.l_+=a:.l:a'.a: Biigsszzeazamnag’

Vermell, & pnncely metal, makes-a roval Parker. The Parker 75 soft tip pen

i 22K pald eleciroplate on sterling silver, $43

Chutlandish, cutrageods, oustanding! The b and! beauulul Big Red sof1 tip pen, $2.95
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[f youre watching your weight, weve got your numbers.
[ess than 240 calories.99% fat-free. 100% delicious.

The Kellogg's" Special K* Breakfast. It's not only less than 240 calories. but 99% fat-free. too

And 10095 delicious. It all adds up to bad news for extra weight and good news [or your taste buds
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~ (or orange) juice
11§ cupe {i!'..' o )
|

‘high-protein cereal
1 ,iulpmn Bugar
4 of shim milk
Black coffer or ten
(less than 240 calories)
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Kodacolor FILMZ =™

The direct route to Kodak processing.

'The shortest distance between
Kodak and your pictures is
a Kodak mailer.
Wherever you are when you
finish your roll of Kodak
color film, you can mail it
direct to Kodak in a Kodak

mailer. And we'll mail your
finished prints, slides or movies
direct to you.

To pick up some Kodak mail-
ers, just make a straight line for
your photo dealer’s.

Kodak mailers.




20 ways lo

Avord paving extrn installation chargeswhen

viou order new phone service, Have all the
work done at one time, Changing your mined later
will mean extra visits and extra charges, So con-
sider carefully all the different colors and siyles,
how many phones you want and exactly where
vou want them installed,

Ask one of our business office Service Hepre-

sentatives to explain the different types of
sprvice offered by yvour local Bell Company.
{Thoose the one which best fits yvour pattern of call-
ing. I you don't do a lot of calling each month, ask
if “budget” or "limited” service s available in your
area al a lower mbe,

Ask the Service Representative fora rundown

on the specific rates and charges you ean ex-
pect. Find out exactly what the regular monthly
charees will be, and what the ope-time-only pay-
ments are, Find out whether there are oplions m
vour ares of paving on a monthly basis, or making
n single one-time only payment, on certain items,

Are vou going Lo be away [rom home for any

extended perniod of time? A business office
Service Hepresentative can tell vou, based on how
long yvou plan to be away, whether you eould save
money by tempornnly suspending vour telephone
BEEVICE,

Moving to n new residence? Ask n Service

Representnlive whether vou are eligihle for
a credit on vour bill if vou take your present
phones along with vou to vour new location.

[f you've never had a phane in your name be-

fore, or have never established credit, you
muty be asioed to pay a deposit when you order tele-
phone service. But we don't like to keep deposits
for long pericds of time. In fact, il vou establish
good credit with us by payving on time, we'll return
vour deposit to vou PLUS interest. Ask n Service
Hepresentative to explain the details which apply
10 ¥VOuUr arsn.

on your

If n ¢oin phone swallows your money but

doesn't give yvou your call, you're entitled to
a refund. Find a phone that works, dial “Operator”
nnd explain what happened. You'll get o refund in
the mail. PS.We'd appreciate it if you'd also tell
the aperator the telephone number and locubion
of the phone that's oul of order 50 we can get it
fixedd as soon as possible,

Reéach a wrong number on a Long Distance
call you just dinled? Don't just hang up. Ask
for the area code and the numbéer vou reaeched in
error. Then dinl "Operntor” and report what hap-
pened. The operator will bave the charge removed.

(ret o poor conmection on a Long Distance

call, or get cut off in the muddle ol your con-
versation? Don't just hang up and call back. The
person who placed the-call should report what hap-
pened to an operntor. The operator will ssue a
credit for the time vour call was mtemmapiod,

1

Error on your bill, with a charge for a Long
Distance call vou didn't make? Call the
husiness office. A Service Hepresentative will ar-
range toget the charge removed.

Save on Long Distance charges by cutting

down on person-to-person calls It's true you
may not be able to reach the person you want on
vour first try with a station-to-station call. Butin
many instances you can make two (oreven three)
cut-of-state station-to-station calls for what it
wotld cost vou to make that one person-to-person
call, This is particularly true if you dial your own
calls instend of poing through an operator.
1 Dhialing vour own out-of-sthte Long [Dis-

tance calls is the least expensive way of all,
If vou don't know the number for o call voo want
to make to a distant city, you can obiain it at no
charge to vou by dinling the nrea code {when re-
quired ) for that city, plus 555-1212, for Directory
Assistance, Then dinl direct and save. Save time



save mon
phone bilfy

in the future by recording the number in vour
porsonal number book. A listing of all aren codes
can be found in the information pages at the front
of yvour local telephone directory,

Muoke sure vou know when dial-direct rates
apply  befone i all. Thev
apply before vou make vour eall. They

applv on all out-of-state calls to anyvwhere in the
United States {excluding Alaska) if they are com-
pleted Trom g fesidence ar business phone without
an opemtor'’s assistance, They also apply on calls
placed with an operator from a resadence or busi-
ness phone when direct dialing facilities are not

viel availahle,
14 But it's even more important to know thi
circumstances whien direct-dial rates do
NOT apply. They do not apply on person-to-
persofl, hotel-guest, credil card or collect ealls, or
on calls charged to another number, because an
oporitor fast assist on such oalls. Direct-dial
rates do not apply on enlls made from coin phones,
even those from which yvou dind the complete num.

bir voursell beflore the operitor comes on
15 While operator-hnndled calls cost you more
than those vou dial yourself, there is one
exception. If vou run into equipment trouble eom-
pletmg o Long Dstance cadl you ' re dipling yvour-
self from a home or business phone, you're still
gligible {or the dinl-direct rate even if vou require
an operator's assistance. Exphiin yvour problem to
an operator. I you need help in petbing the call
through, or in making a satisfactory connection,
confirm with the aoperator that it will be charged
at the dial-direct rate,

16 Ehad dhireet, bat save even more by moking

vour oul-of-state Long Distance calls with-
in the time périods when rtes are lowest. The

lower mtes for out-of-state calls made i the eve-
ning, on the weekends or Inte at might are de-
zeribed for vou in the call puide in the front of vour

local directory,

l Don't get caught by surprise, or miss oul

on the money vou can save on Long Dis-
tance calls vou make within vouor state. The timmes
when lower rates apply mnyv be different than for
vour out-of-state calls, Check carefully in the call
gwide in the front of yvour local directory for a de-
scription of when to save on calls vou make within

Yourstale,
1 [{ vou're concerned about avoiding addied
charges on yvour Long Distance calls in gen-
eril, don't guess how long vou've been talking.
Time vourself, so vou can finish vour eall before
overtime mtes apply. To save even more time and
money, ol down what you want to say before
v dinl.

19 Before vou po nhead and place a Long Dis-

tance call to & business, check first to see il they
have a toll-free number, You can réecognize it be-
covuse it hax= an 800 prefix mstend of a regular area
eode, I they have one, it's usually displayed in
their advertising, or vou may find it listed in yvour
mwn local telephone directory, If so, the call’s on

them, and vou save
2 The information pages at the Iront of your
focal telephone book are a good source for
tips on how to place your calls and how to save
tirne and money in using vour telephone. Look in
the book, and save,

We hear you.



% i Sarah Coventry
J/  isthejewelry
A you can't buy
; In stores.

It's shown at tashion
¥ shows held at home
... with care, concern
and personal service.
Lovely and talented
Lynda Day Ueonge,
star of motion
pictures and
television,
personities the
youth and beauty,
Hair and exciterment inherent
in every Sarah collection.

N
ot

-

Sana Coveritny

IiNE PASHIDN JEWEL
Caiah Coventry o, Newark 255, New fork Stale 14593
G 1974 Sacah Coveniny Inc
Canada Umsted Kingdom, Auwstiriba ':J-l.-!_L:l.':l-'-

(Give your ars a vacation,
with the mdio that's powered to
tune in the world. Eleven-band
reception, including FM, AM,
long and short wave, maring,
and weather bands. Runs on
"D -cell flashlight batteries or
plugs into any 115- or 230-volt
AC outlet. Incudes built-in
antennas, earphone and jack,
flip-up time-zone map, and log
chart listing world station
frequencies from Poughkeepsie
io Peking. Hear The
Trans-Oceanic® portabie,
madel D7000Y, at your

Zenith dealer,




g i mmnm Watnn
- dust curl behind you on a
country road. There's a good
life. walth'ﬁg it's not at all hard
to find.
- Surprisingly, many aspects of
the energy crisis have made
driving more pleasurable.
Fewer traffic jams. Less frantic
freeways. People are driving
slower and enjoying it more.

When it comes to enhancing
your own personal mobility,
there isn't another car that fits
the bill like a Datsun. It's
sensibly sized and priced, and
it saves gasoline. A machine
for the times.

20, go ahead. Be free.
Discover a new place, see new
things, meet new people.
Datsun’s here to help.
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Eastern city...
\ southern hospitality.

For-a refreshing change
fram the hl!_;T'- pressure vatalion,
LY consider Norfolk. We have miles

of sparkling beaches where you

can sail, surf, fish, swim. or just- bask
in the sun, Our local altractions
include the extensive arl collection
of the Chrysiar Museum, year rouna
gardens, the Mac Arthur Mamarial, gand
much more. We are alsd a aesignaled
Amarican Revalution Bicentennial City

Once you've Sesn us you may wani

10 visi! Colonial Willlamsburg. Jamesiown,

and Yorklown —only minutes away. Logqings

and seafood are superb. And our mightlife

may surprise you with 1ts diversity. So this
year, iry somaplace differenl far a change

the Eastern City with the Southern Hospitality

.;"“

¥

-~
- #
&F 2 Norfolk.lts ashore thing.
. For lurther information and full color brochure, write: Norfolk. The Share [Thing

Convention and Vigitors Bureau Depi.N. P. Q. Box 238, Narfolk, Virginia 3001



New fangled windows
with old-fashioned character.

Nww [angled Perma-Shield®
tough durable vinyl that won't
need painting, ends exterior
maintenance chores and exponse.®

Andersen Perma-Shield

22

erm wood core—one of nature’s
best insulators—helps keep vou
eomfiortable yvear-round. Heduces
econducted heat loss and gain more
efficiently than metal,

=
I\-'w pngrled

Perma-Fit" Hgkd
vinyl grilles Enip

out for casy
| \'\

window eleatin

Ih-.- alid- ll\
fashioned n.'.l1.1r1w&.n
and natural beguty

ol wood intenorthn
FPaint or gtain

inside trim surfas
a8 yvou please

e

l o

e

S

e ||

Before you buy, build or remodel, sea an
Andersen Perma-Shield Window demonstration at
vour local lumber dealer. He's in the Yellow Pages
under “Windows, Wood."

“Apdereen Porma-Shileld e avaliphle m oaserment; owmmg, doshile<hong,
glidieg window wiyvies g5l glidbeg domirs, Exterior of clouble-hang mT.:'-ﬂl

Mevwersng, as premieled By & sjiecind juatented fcnpr-siep lartory finiad that

won 1 s paanting far g1 Jeasl [N s

Andersen Windowalls

Nn mld-{ashioned
storm windows to elean,
install or store, Double-
pane insulating giass
inatead. Onivy two glass
stirfaces to clean mstend
af [our—euts cleaning
chores in half.,

NE‘ fangled vinyl
weitherstmpping helps
keep draftk out, springs
back to slape indefinitely

|

rlense sond me your free bookiet ""How to get good
windows -when yvou buy, huild or remodel’
Mail 10: Andersen Corporution,

Bayvport, Minn, 5560038

L Eoplan to build 011 pian vo remadel s
N

Address —
City____ -
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In a city famous for
its pretty girls, she’s
most beloved ot all

Copenhagen's lovely Little
Mermuid, perched gracelully on
her rock af the harbor shore,
Wik Creabed in |'|I||I1.."-|: i'-".
sculptor Edvard Eriksen, [he
fairv-tale herome sent all of
Copenhagen into mourming ard
nearly created an infernation:l
furor when she wis decapitnted
by vandal=s in W64, Nol until
i new head was skillfully cast
from the orlginal 1913 mold
and ftted 1o her shim ficure wis
the city restored 1o i0s porm
gixced appetite and spirms
Copenhagen is mdeed world
fnmous fior both food umd fun
Cine T,
pdustrialist who commutes: to
work m hs sallbont each day,
il o NatinNalL LrEFOGRAPHI
a0l writer that "Il the warriol
Fshop Absulon hadn't founded
Copenhagen in the 12th century

the place would have been

pomubtemedlionaire

mvented by Hans £ hnstian
\ndeysen or Walt Dysney
But a hard-working city i 18
ton, | he Danes’ cerdumes-old
gve affiur with the sen hns
mawle Copenhagen o BPooming
port, With its 25 milex ol
grusys, its busy merchant feet
and its great marine-engine
and shipbuildimge complex,
it s first in Scandinnvia,
anish heer, medst, Gnd

datry producls whet

puded appéntes throughow
the crvilired world

PDanish crafismen bnd
designers. working n precious
ind rich teakwood, have
Become silversmaths and calnmne!-
maokers 10 the world, Their clean,
bold lines typily the best ol
Jinh-century desiegn

But over all of this indusin
hover the hghthearted sparits
of Hans Chrstinn Andersen,
pmmortial storyietler. and of
oo kinge C hostan BV, 17ih
century master-builder. From
Rine (hnstinn s vision came

much of central Copenhiigen s

metils

rich beautv—classic structures

with graceful mrched doorwnys;

elegnnt fowers and spires s0aring

nhove wide plazas, nnd the
Stock Exchange, with its fanciful

tower Tormed by the entwinedd

talls of four copper dragons,

Tivoll. best known and very
possibly besl of Europe s
pmusement parks. 1s certiunly In
the spirit of the great King.

A glittering 20-acre uryland
of light, Tivall is o md-city
mugnel for gourmets and
concert-goers, voung or ald,

King or commoncy | 1% restnn-
ranis: theaters, concert hatls,
pluvgrounds, fun hotise, iind
firew'orks displavs have enchanied
more than |30 million people

In a century and & Quartes

Hore Copenhnpeners feast on
thewr distinctive smgrrebragd, o
vort of portable smorgasbord
made of o '-_rI'IL_.'_|L" slice of bread
piled hgh with meat, smoked
fish, and other savory edibles,

As Copenhogen delights the
eve and palate, her people de-
fight the visitor with theks
warmth snd good cheer.

Copenhagen, Addis Ababa,
Mexico City, Bangkok—the
sights and sounds and colors o

thie world s Ereanl Crossr el s—

F

resders Vs them olten in
the paees of NATIONAL
CiECHiRAFHIC
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