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mystery has cast its shadow Aacross

the New World. How and when did
the first Americans arrive in this hemi-
sphere? Modern anthropology has answered
the “how™ The forebears of the American
Indians migrated from Asia. No one can
know what pressures drove these nomadic
hunters from their ancestral lands. But
evidence strongly indicates that they entered
North America by way of Alaska.

Your Society has now joined with the Na-
tional Park Service in an attempt to casl
more light on the “when™ In 1976 Dr. W.
Roger Powers and Dr. B Dale Guthre of
the University of Alaska, digging at Dry
Creek in the mountains of central Alaska,
uncovered the remains of ancient human oc-
cupation. The area surrounding their dig
holds rich archeological promise. Lush grass-
lands are as hospitable to game and man
today as they were in the deep past The
Society and the Park Service are supporting
a three-vear, $600,000 project aimed at find-
ing the carliest traces of man at this gateway
to the New World.

Bering Strait, scarcely 50 miles of open wa-
ter, now separates Asia and North America
But. as recently as 18,000 years ago, when lce
Age placiers imprisoned much of our planet’s
waler, sea level stood some 300 feet lower.
Sibreria and Alaska were linked by a eorridor
of open land perhaps 1,000 miles wide

For decades archeology seemed to show
that the Arst Americans arrivied some 12,000
vears ago and proceeded, through several
millennia, to drift southward with the game
and the seasons. But recent wvears have
brought provocative discoveries. Carbon-
dating of bone implements found in the Ca-
nadian Yukon sugzests man hunted there
more than 235,000 vears ago; an obsidian
blade from a Mexican site may be 235,000
vears old. Excovations in Siberia have dis-
closed evidence of migration toward Amernca
between 20,000 and 30,000 years ago.

In the past, collaboration between the
Society and the Park Service has unearthed
Wetherill Mesa’s prehistoric culture in Colo-
rado. Now, continuing the quest, we hope
to penetrate even further into the murky
frontiers of man’s past in the Americas.
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In three decades o war-devastated land has
hevome Weslern Europe's strongest, mas)
prospereiy nation. Jokn ). Putman and
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The Fedenal Republic
of Germany has
smenged as Western
Funopes stnongest.
MOSE prospenrous
nation. How did it
happen? And what
does the futune hold"

West
Germany:
Gontinuing
Miracle

By JOHN J. PUTMAIN

Photographs by
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German emperors once held commation
banquets in the medieval city ha I

Bevond 1ts LI' g rooitops, new bank
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T IS NOW TEN YEARS since Konrad
Adenauer, first Chancellor of the Federal
Republic of Germany, died at 91. On a
summer day, when the sunlight streams

into the house in the village of Rhindorf
where he lived for yvears, it is difficult to find
shadows of the evil he remembered. It is &
pleasant but unpretentious house, with paint-
ings, records, and
books Thewindows
look out on the
Rhine and bevond
to the Eifel hills.

Only a hronze
candlestick recalls
that evil Adenuauer
had taken it him-
self from the base-
ment of Gestapo headquarters in Cologne
after the war. He kept it on his shaving stand,
as a reminder, while he helped shape the
future of West Germany.

It remains & useful reminder, in light of
what has happened to postwar Germany.
Three decades after the end of the evil, an
unessy posture of penance has been altered,
transformed now into something more com-
fortable and familiar to the German charac-
ter: pride.

The pride is readily understandable

Only seven vears after surrender, German
factories rebuilt with U, S, Marshall Plan aid
were churning out a trade surplus; by the end
of the sixties the surplus had grown twenty-
fold. The now-famous Wirtsehaftswnunder—
the “economic miracle”—propelled the Fed-
eral Republic mte the mle of Western
Europe’s mast powerful economic force.

Even the recent global inflation and re-
cession, which checked West Germany's
growth for a time and left it with a million
unemploved, did not alter that dominant
position. Europe had become, according to
the respected British journal The Econowmast,
a “two-tier community,” with the Federal
Republic “all alone on the top ter.”

How did the West (Germuans manage to

“He was thinking vevy much aboutl why so
much evil cowld have been possibie under
the Nutional Socialists, If nich evil could
kave any meaning - .. any good resull, i would
be to make the German people immune
from any sort of totalitarianism again.”

& HECGLLETTION -OF Birred AEERIiUTR WY EEN
P AL FECHETARY, b AMWEL HESE MHFINILE

avoid the plagues—spiraling inflation, labor
strife, a weakening currency—that have
afflicted other nations? And can Germany
remain Western Europe's most substantial
maonetary and military bulwark?

Complex questions, mmportant questons
I have journeved across the Federal Republic
from Bonn to Berlin, from Munich to Ham-
burg, seeking the
ANSWers (map, page
155). In the process
I found many of the
roots of the West
Crermith  phenome-
non, including a re-
markable political
stability, a coopera-
tive labor move-
ment; a social calm; the industrious Germaan
nature itself. But the storv starts with money,
and for an examination of money, you go to
Frankfurt am Muain.

The shiny, soaring towers of Frankfurt
house the gants of German finance, among
them the Big Three commercial banks:
Dieutsche, Dresdner, Commerzbank. They
bankroll much of German industry (even
own shares of it) and most of export and im-
port business. Their directors sit on the boards
of scores of companies and so help shape the
Federal Republic’s industrial course.

One of those directors told me a little about
hi= city, svmbol of the new financial Reich.
He pestured toward a window: “Loock at i,
a sort of Houston or Osaka A new city. Re-
built after war's destruction. No center. Litthe
sense of beauty. Just people trving W outper-
form cach other. A cruel kind of competition,

“Seill, T wouldn’t want to live anywhere
else. Here vou sense a vitality, an ¢asmess to
do things—because you do not have the bur-
dien of vour past. The old history has been
aholished; tradition has been swept away.”

Manv Frankfurters seek something of the
ald Germany in the nearby Taunus, walking
the forested mountain trails on weekends
But a distinct, non-German flavor permeates

Captains of the Big Three strongly influence the financinl course of a nation that,
almiost alone in the industrialized world, has managed to mimimize inflation and
keep its currency strong. From Jeft, Robert Dhom, Commerzbank; Jureen Fonto,
Uresdner Bank: Willsied Guth and Wilhelm Christians, Deutsche Bank Crermun
banks are expanding overseas for o bigeer slice of the international money market.
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the Bank of England. Most of the Federal
Republic’s foreign currency reserves (about
25 biltion dollars, the largest reported in the
workd) are invested in securities and deposits,
mainly in the United States

The Bundesbank stands amid spacious,
well-planted, discreetly fenced lawns. T was
reminded of an American university campus
—but for the armed guards, the Mercedes-
Benz seduns with radiotelephone serials, the

Owiet as a whisper and nonpolluting, the

expenimiental Pransrapid traimn-<here on its
lest track near Munich—may represent the
future of high-speed, intercity public ran-
sib. Developed jointly by aerospoace and
locommative firms, the government-financed.
electnic-powered vehicle floats about half
an inch ahbove twin railk on an air sag
creatied by magnetic force. Planners en
vision a Furopean network, with an early
nk between Munich and Hamburg

armored trucks laden with cargoes of currency

Charged by law with maintaining the sta-
bidity of that currency, the Bundeéshank has
independent powers to do s0. It exercised
that power firmly and dramatically in early
1973, to pull West Germany abruptly out of
the speeding “world inflation convoy.” The
maneuver sent shock waves through bank-
ing corridors around the globe.

N THE 12TH FLOOR of the bank butld-

mg, I talked with Dr. (Otmar Emminger,
then vice president and now president of
the institution. A trim, dapper man and a
financial wizard, he summarized that fateful
fiscal drama for me

The United States, he said, had nllowed its
balance of payments to get oul of order, buy-
ing enormous amounts of European goods,
while Europeans were buyving much less from
the United States. By the early 1470 lLurope
had been flooded with dollars

“Those dollars were overvalved,” said Dir
Emminger, "and our marks were underval-
ued. But by the Bretton Woods agreement we
had to buy—at a fixed rate—any amount of
forelzn exchange that came In.*

Money managers sold dollars for marks as
fast as they could. To supply them, the Bun-
desbank had to create more marks, thus feed-
ing West German inflation. By late February
of 1973 Bundeshank officials felt the situation
had grown intolerable

“On March 1, when we had to accept and
convert 1.7 bilhon dollars in one dav, we
cailed 1t quits. We closed down the foreign-
exchange markets That dav had seen the
largest single purchase of foreign monev by
any central bank in history, a movement that
i not likely to be repeated. This was the real
treakdown of the old svstem that we had
followed since the end of World War 1"

When the markets reopened. the fixed ex-
change rotes were gone, and the world was on
a "floating svstem” that allows currencies
to find their own values on the open markets.

The Bundesbank had slammed the brakes
on West German inflation. But not without
cost. Interest rates soared; money grew tight;
the German real estate boom burst. There
wire thousands of bankruptcies

“It was pandul, very harsh,” Dr. Emminger
siaied. But West Germans accepted the “cor-
rection.” Burned  (Combtinmued on pape 158)
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Fenst for the pocketbook bLut Gften a
fnmine for the eve, the Rubr district hold:
ong of Furppe's most aweseme concenloa
tions of heavy indostry, Thoueh making
headway in pollution contrel, factores
such as Thyssen's coke plant at Duishurs

(rigdsl) continue 10 spew out NOSIoLE Zhises

in the Kuhr, 11 cties with populations of
ES0,000 or misre cosleste inlo one e
lopalis of 4 million people. In an effort to
mprove The o
lanl, called erfine Langen—"preen Jungs™

| e, fingesrs of park-
nave heen pianted
south of the Ruhr ot Leverkusen, the
Baver chemical works emplov professional
“smiffers” (above) to ferret oul evil smells
The global firm also enjovs the fraermnce
of fortune, holding more than 100, (K0
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Al so the trade vmons held back m Lhose

enrhy vears: Bul in goodl Yedrs LERes LS TR
In the mid-Altes we began 1o tell manage-
minl: ‘Look here, we're over the mountain, we
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The “mmilk-cow LM DEEC A paid off—ib
renl. not inflated., wieee fns Loday  tha
wverdge blue-collar worker enjovs jin annual
meomse of 27,000 marks—5s 1,500

2l el £

-|.;-:| 'n".'ill..'l ‘|,_'i| Kosenbery 1.'Il! |||- L |I'Z'..'III'-

sat-around a table in the late 1940° devising

TEE* WY ALY COles, |!I|"- II.'_"! OTE THan wWilpes

o thelr miandads [ hirimne the Welniar |-':|-|||||| T

trade unions had been fraomented abonge podi
i

ieal and relizious lnes:; they failed, along with
the republic, and then came the Noz era
Afler the wiar Rosenbers and his - colleapues
deliberately created a federation of only 16
imions. free of political or relimous tes. (Bt
111, O patrast, has more than 450 unions

[hey asked for problem-solving devices

e of them tried during the Weimiir Re
public: works counals o solve pe blerms al
the factory level: special labor courts 1o hin-
¢ WOTrKsS COun |:

hev arreerl that no sinke could be called

without the aporovil of three-{lourths ol the
workers involved
A\l thevy determimes] on @ _-'I!Il_'- of Mt
hestinemunyg odetermination™which
would put workers represéntanves on Lo
L PHTVISOLY L rils of Lar COTPOTAIons.

“Tt was." Mr. Bosenhersg said, “i unicjoen

Crerman solaton, The zoal was staboity.

OREERS REPRESENTATIVES in

Iill Linarol riwum ];ll_ il rescue ol

Volkswogen proves the benehits of this
ancie et I toak Lth witobinhn  northeast,
through the farmlands of Lower Saxony, 1o
Woltsbure. The Volkswagen plant, begun by
Hitler to make his “people’s car,” dominate:
thie city, The four stacks of 1S [MOWET |I|.|-|I|
rise ahove all else, totems to industral mgnd

[t was in early 1974 that Volkswagen
duneed inlo the redl A vear later (15 losses
har erown b nearly a hillion marks, & recorn
for German industry

here were more problems than the widi
=|-rr..ui recession: Volksvwagen ha relied too
long on the Beetle while others movedl into
the smiall-car market with flashier models;
the shift to floating exchange rates sent VW

prices soaring and sales plummeting i the



L. 5 12,200 workers had been added a vear
or so before the recession hity; and manage
ment and labor were not getting alone well

A new chatrman wis called in, pipe-puffing
Toni Schmiicker, noted for his ability to work
with unns e £58),

A couple of months after | camwe, we ge-
tuadly hael diffienlty meeting the pavrolls,” he
told me. “We were making cars ot aceording
o market demand but according to the num
ber of workers we had, We were sinking”

Among his solutions: cutting the work foree
by 23,100, a ffth of the emplovees, “An ex-

tremie achion, bul our backs were against the
wndd evervone here knew 11"
Mr. Schmiicker presented hiz proposal

e il

o the supervisory board of the company
Two-thirds of the board represented the
owners, private per<ons, and the state and
tederal povernments; one-third represented
the 'ﬂ.-'ll'l-.{'l'_-

Cine board member recalled the meeting
‘Tt was the first vote at VW thiat was not
utinmimaous,  The representatives
voled acaimst the |.J|_'.'||||I But the owners had
the majority. OUnce the vole was taken. the
indons cooperated fully. There was no strike
no vielence. The people just went away.”

workiers

They did not go away emptv-handed: Each
left with a "eolden handshnke,” an averaee of
L0000 mrks—s4 (00, Schmiicker and the
workers' representatives had agreed on a
plan. “We said that 1f people must leave, the
" A member of the

WOrks council 1'*-;_|||;|.|;|||:r1 “Once this was <gf-

should be paid to do so,

tled om, we l.'.'11|1=|_=.r.'1_:_'-|:r.'} alder men to retire
varly, working wives to leave, and foreign
workers o go home with their savines and
pernaps start a business. It went pretty well;
it could have bheen worwe”

Thewarkers' representatives voted in favor

of a second proposal—to build an assembly
piant 1n the U 5. to make Volkswarens more
competitive there. “1t should bave been done
ten yvears enrlier,” Eugen Loderer, president
of the Metalworkers Union and a VW super
visory board member, told me. To safeeuard
Laermin jodes, the workers had won sgreement
that cars from the Amenican plant would nol
be sold outside the U. 5. or Canada, and that
additions to the plant would have to be ap-
proved by the supervisory board

The episode illustrates the powerof Mitbe
stimmiung: o force a company to take the

162

interests of 115 workers into considerntion be-
fore making a major decison, and to provide
a mechanism for finding peaceful solutions
When T left Wolfsburg, Volliswagen had
just projected a profit of one billion marks,
wiping out previous losses. The company
with its Rabbit—was back on the road

WAS H-"l.:_‘l"ll. on the |_-1rE, LM, -|_||::|||_|_|'|J|_ for
Hamburg, the Federal Republic’s greatest
port {pages 164-5) and second largest city,
after West Berlin. 1 was curious about the
Crerman workers' reluctance to strike. Ham:
bure dockworkers, |]:l]‘1l.']l]:'|j-_f_ Ill_‘;{!'|_'-.' 501 il
on tons of cargo a vear, last struck in 1951—
tor only a few days. | wanted to know why
At the otv-owned Hambureg Port and
Warehouse Company 1 found six workers on
their breakfast break at the ompanv canteen

Wt hr'ul|_*|".e,|'1|'i'.'e : _F.'.I;.:'.'.ll.." 1977
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They were sinping beer and plaving Klabes
nis, a favorite card game
[hewy were pleased o talk about their sirike
policy: “We feel related to the company.
“T have a [amily. Why strike? My msur
“West Germany
||!-:-|:':|||l|'.'|'|| LT whet strui -'...-I'I'-'|='

AN 15 -||..-| VT FrILh
hues a il lion
Mignt O¢ e == of 1obs. We don't want
that. We feel a kind of dutv.™. . "1 1 wet 10

- 1 '] - - .
(o 12 percent more, then mavie U rent moes

Aiid 5o the workers don't strike, but thes
use pressure, which vanes according to in
dustry’s economic health, One said: “When
wie were discussing the 1976 contract, there
Wik R reeession. S0 owe seitled tor o smiall
waee increase; But as the 1977 comtract came

e WL

L[l NI nitld see the upswing: T
hiises were full’

And =0 when the offer of the employer
spemitd low . many emplovess decided not 1o
work amy overtime “Well, the company must
N HEY L I||| OVETTINMe Of II-..:I-. LW T ]-' W=
hocked—it stood o its head. It had 1o hre
farm workers from Lower Saxony—peopih
who diddn't know
truck. This went on for about four weeks

how to drive a crane or

[he result, after hard nemolubions: A 6.7
|li'|' et wetl iTS' IV et -'||'|'| Instead] of II.I.'- -
ine to work every second saturchay, the men

ow have o work only every fourth. Andd i
iwomian has worked ten vedars al the company

.||||| = 50 vears old. s job 5 sale | hat's

HTOrLant (0 us—awe are erowing older

HAT KINDY OF LIFE, 1 wondered

would & dockworker's pay buv? At @

larsge ap rimeni Comjpicx 1n Hambiurg,
Werner kopp welcomed me into his com
fortable, tstelul home He works for 4 con-
tainer terminal, and his wife, Lrsula, is acon
puter programmer. They have a doaughter, 6
Werner's monthly take-home pay = 1,500
marks, 5720, H)
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2 Chvef CXPENSes A the rent
re kindergarten for
s davghter, 220 marks The hopps own 4
car fnd a color TV, Like many West Lo
NS, LY Ve |II.| the church to avoid &
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WV ernes
had driven from a trgin sns
Meroerles
|I|'.|II There hiad been a small
photogriphs
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W erner had no -||I!|||.1I1'-I  “We live i it e
We have friends in, and on werkends eo for
drives. My daughter keeps me on my fee
We're adways feeding the ducks on the lake,
Or vVising our granny.

“Last yvear we took a two-werk holiday in
Bulgaria: before that we were in Mallorea I
vou need more
nours, and there is 4 program o advance i
thi waork.”

What more did he want?

only nine vears. I want mv daughter to havi

MONEY, YouU can work extra

"I went to wrhoal

1L Detter; T want her to go to secondary school

NI} SO HAMBURG seems as content as
anyplnce eise n the Federal Republic,
iand as free from the pall that hung over

”“.' E I'Jillli [':I"-i |'I lI'I"'I E|j||.r. Ir.'lllll,“.' I'.i.|'|r'|.'1"-ill. B,
hats a devilish way of cropping up

v smull sipm at 29 Schaferkampeallee mark:
the Jewish community center. There are 1,400
Jews in Hamburg, there were 25,000 m 1033
Criinter Singer, the community center's di-
recior, explained

“When the Nazis came to power, about
half the Jews emigrated; later the Nogis took
away the remainder. Only a few families came

back

loday we are o mixed group, sty

relugees from Eastern Europe
Mr. Singer said the Jewish community had
problems.  bu

FereEiE

nd  discomination

another difficulty his come up. “Hambure is
v murderer
sentenced to life an b released abter 13 vears
resocialized. Now the
state has freed some Nazi criminals. They sav
whit s fair for common criminals showld be
larr for these others.

“Two Nazis, we

very liberal toward erimineile

i be 15 jucdeed to be

idn’t mind. They were
old, halfl dead. But now 1'rllf:'-'-"r' released one
who 15 anly 61, and was very cruel

‘He
Anid he had the crazy spleen that whenever
ne mel a lew with that name—Rosenbaum:-

s A Jewish name, but is not Jewish

e shot BHm himself. He was convicted for

the merder of 148 Jews, and now he is free
anid lives next door tio a !,-,r|'|||:-.' ol Ur Comt-
munity. And that family has children. We are
[rotesting.”
Mr. Singer thought abouwt the past “May-
be in the beginning we could have done more
who thought mn "33
wolld end the way it dd?”

[0 sive ourselves. BHal
ind 34 that i

] "|.1r SIERT. Lhe era |-r1|J|'-'| IN A CONCEDN-
LA Camp My Godd! How couli
survivied? Minus 337 Celsins we worked with
out warm clothing. Wooden shiws. po sncke
MNo shawl
podies. The walkways were icy and steep, In
s very ditficult to walk on ice
"We had to =it and shde going downhill,

andl the 55. with whips and sticks were at

Wit Bave

Paper bage wrapped around our

woorten ¢lnes, 1

Heady evidence that Germans
are not all work and no play, some

| billlon liters (375 million gal-
lonsh of wine and mare than 9 bil-
hor Wters of beer ALrE
each vear. At th
cooperative (rght), o workes -

dwiirfed

CiTi=LaEie]
Bresacrh wine
ATHONE OWErtne
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CATS

that carries off the hegt of fermen
Lation. Thi= facility on the Rhing
supphed by 22,800 vintners, corks
half 5 million battles o cdlay
|'l!,||-|-.u|.1.'1|||| | (41 MuUEF4 arrving
abiity, beer mmids like this one n
Munich (left) serve up the national
drink Heer halls and enrdens con
timue o thewve here despite tha

rEing popilirity of |||_||-I|.u_' jues






our sides. Even today, whenever there is ice
on the sidewnlks, it comes into my mind.

“My wife will say, 'L.ook how vou walk!
Why are you so attentiver Now go on and
wall." But 1 cannot. 1 am still frightened of
falling down."

Mr. Singer is short, rotund, well tailored,
vigorous of manner. On the street vou would
probably take him for another prosperous
Hamburg trader on his way to lunch at the
posh COwverseas Club. Except on those days
when there is ice.

E TRADERS AND SHIPPERS dis
patch West Germany's goods from Ham-
burg to the world. Some of the nation’s
products are tritdy prestigious, the envy of
{oretgn manufacturers: those sleek Mercedes
sedans, for example, that my friend Werner
Kopp drives to shipside.

AL the Daimler-Benz plant near Stutteart [

Skimming cold waters. o wind surfer on Kiel Bay keeps
warm in a wet suit (above). On the island of Svit, refugees
from the city catch the weak sun i sandpits and other
shields against chilly North Sea breeses (right)l Deter-
muined travelers, Germans now throng balmier Mediter-
ranean shores on paid vacatons averaging five weeks.

1R

found the company coolly working off an
arcler book that stretched two vears ahead for
delivery on 1ts most popular Mercedes models.
Each working day some 500 proud purchas-
ers from Germany and abroad armive at the
factory to pick up their cars personally,

But the world doesn't beat a path to the
coors of most companies; they must sell. The
Ciermans are good at it Tt is vital. One-fourth
of West Germany's gross national product
comes from exparts. And the world, and its
markets, change.

Among companes that have adapted to
change is Slemens, the 130-vear-old electrical
grant now headguartered in Munich. The old
Bavarian capital remains for me the loveliest
of German cities. Tts great avenues, barogue
pitlaces, smurt shops, artists’ colonies, and
beer halls bespeak a traditional love of life.®

*oee Y Havarinc Mod, Medieval—and Bewitching,™ by
Lty Jennings, Nantokal Geoararrie, March 1974




When Siemens came south from Berlin
after World War 1, its officials joked that it
introduced a Prussian spirit into the city. The
murriage is svmbolized by the office of Sie-
mens’s chief executive, Dr. Bernhard Plettner.
It is Spartan spare, but in an old Bavarian
palace close by the opera house

Back mn the fifties, Plettner, an engineer by
training, foresagw the day when the company
would want to step up overseas sales

“T thought when we did, we would want to
offer not parts of a power plant, but the whole
systeme Al in one package, ruaranteed to de-
liver so many kilowatts per hour. The de-
veloping nations would lack the expertise to
assemble these packages. They might not
want o got into the detadls.™

Dr. Plettner’s foresight proved correct. In
time, domestic orders slowed, but overseas
“systems” grew to account for hall of Sie-
mens's sales: A complete power system for an

Indonesian steel mill; a telephone and telex
cvstem for Finland; a nuclear power system
for Brazil—"reactors, urantum réfineries, re-
processing and enrichment plants, and, of
course, the high-voltage lines™

Siemens has gambled big on nuclear plants.
Now It waits out vigorous opposition. Near
riots  protested the construction of such
plants in Germany, and the U. 5. has yoiced
deep concern over the Brazil deal

In the meantime Siemens will sell you a
light bulb, a mining hoist, a steam torbine
And its hundreds of agents are well posi-
toned, One executive said: "There’s not a
contract tendered in the world they don't
know of. Within minutes they are in touch.”™

N THECHEMICAL INDUSTRY German
companies equal or surpass thewr formidi-
ble American competitors. The reasons are

partly historical. The Baver company, for
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Maommoth earth scoopers dwarf barel)
visible automobiles (nbove, lefi foreground

i the world's largest opencul bhrown-Coal
mine, néar Cologne. Most of the 50 milhon
tons of coal removed each vear trovel along
miles of convevor belts directly to o power
plant. The three-muile-wide pit and fous
others owned by the Rheinbraun compiarn
nrovide enough coal for a third of the cour
tryv's electnic power. Since land in this letise
i ||-|"'I|__:_5_|_'|| natiom 15 precieigs commodit
reclamation liws and technoloey afe among
the world’s most advanced. The mr will be
filled with overburden from few mine
ared I'||'I '-'-"l'.lll'l FELTTErS WS |!_ S Pl I
vears revitalioing the replaced topsoil for
crops such as sugar beels (left), razsed on the
site of a reflled min

Wit Crermin "-..-'-'.'.rn"ln'u'-"i".' Viracie

mstance, grew up with chemistry: developing
dvestufiz, then mvenhng aspirin—a palen
that expared and a trademiack they lost in the
lucrative U S amdl Canadian markets altes
World War 1

Little matter. Baver holds more than
| 0,000 other patents. | talked with frolessor
Dr. Herbert Grronewald, 1ts ¢hiefl executive, In
the

‘We have the philosophv to be strong In

our own feld, chemistry. Nothing else, ho

Javer tower at Leverkusen on the Rhime
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b UL pmplovides 1h al Vapor swirled {rom
spores of prpes
A1l our plants are modern, constanti

repewed. And with these facililies are com
bined the know-how from generations in th
business. We make 6,000 products, and wi
trv to use 100 percent of the raw chemacals
wathing should be wasted

A third of Baver’s capital investiment this
verar will eo oversegs, most o build new
Baver plants in the U.S. "It 15 the largesl
hemical market in the world,” the peofessor
el Du Pont, Monsanto—ihey ve Deen ir
Earope for vears. Were just [otiowing et
exampie, going to America.
It 1s @ strategy that a growing number ol

LsEFiman COmpanies and Danks dare adopitng

w A CLOUDY AFTERNOON T climbed
nta a small plane and few along th

River Ruhr. To the north lav the tra-

litional keartland of German industryv: 5.6

million people, one of the densest concentrn
tions in Europe. City after aty—Duisburg,
Crherhausen, Essen, Bochum: Dortmund—
merged one into the other. each with huge
zmoke-belching factories at their core

Nhe Ruhr remains the greatest mdustrial

ared in West Germany, producing 70 percen!

I 1
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kacd chaneed and. 1 would leam. 1s still chang
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and other Puropean na
tions with their coking coal were closed
[heir seams were too deep, oo thin, poort)
structured. Other energy =ources were cheap
er; the mines that remain opén rely in part
nn subsidies

St oo, has suffererd. (hver Bochum |

||-|-:=.-_'|= CROYW T O the legendciary naume KRUPE



painted on the roof of & mill. The gredl can-
non maker of three wars had been driven
armnst the wall a few vears earlier. More
recently, large blocks of Krupp shares hadd
].H':':'.: 'ﬂ.rH i '!_|||_' |:;1I‘L'L'TJ'1[!1L']'.1. ||f J_r.'|__l:- Ly rFassse
capital and stimulate sales there

The problem with steel? An economist told
e 'IT.l] i, 1oT |_':l-;.,l.r]'_|lir_' Cian !'-:"lnj”. =10 e
cheaply. Our future bes in customized ma-
chines and systems. Here we are still tops.”

NE STEELMAKER still in the black was
Thvasen largest on the Continent. Bul
here, too, machmery sales weighed heavi

Iv 1n the profits. The gréat Thyssen complex
at Duisburg, where the Ruhr meets the Rhine,
iids Europe’s largest private port, 14 hlast
furnaces (pages 132-3), two of the world's

iargest converters, rolling mills, power plants,
sinlening  pants, even a cement plant to
utiiize slag from the furnaces

When [ talked with Thyssen's chief, Dir
Lheter Spethmann, he told me of company
plans to build production facilities overseas
and o continue prospecting for iron and coal
n Australia and North America

Hut Lir. Spethmann was more interested i
lalking about Thyssen's new step to strength-
en the comsensus between industry and labor

"moon we will do our first sale of stock to
our workers. At half price. Five shares per
Capala | am vers i]L'!:'I'I:"-.!l_'-‘! aboul the resglis

“We wish to know what can be achieved
in a capitalist society that is evolving like
ours. It intrigues me to find at the end the
worker, the individual, paid to his satisfac-
ton, in a social environment that gives him
the feeling of warmith, and surrounded by hu-
man beings who feel like him. A man or
waman represented on the supervisory board
of s company, and also owning stock in
the company.”

For this captain of German industry, the
strengthening of the bonds of consensus were

as vital ax raw matenals and sales

A tew months later [ returned to Thyssen
o check on resudts of the offer. Some 70,000
emplovees had bought shares, 51 percent of
those eligible. Thyssen had gone into the mar-
ket and bought 350,000 shares at 120 marks
each, then sold them to the workers at 60

Umion leaders origanally opposed the plan
but eventually supported it One explained
“AL first we (Conttnued on page 177)

Oktoberfest! Cheered an by fow reliolk
wiaving the stale Hag and refreshed along
the 'way by Fraslerns with mues of beer
birnss bands from every comer of Bavaria
parade through Munich on opening dav of
Lurope’s bieggest bnsh, For two weeks of
eer-=naked abandon. ending on the frst
sundiay in Chetober, Miinchoers annuallv
telive an event dating from 1810, when
Havana's King Masamilian I to fete the
MArTaRe of s 20n 1o 4 SExon princess. de
reidd o celebration that evalved into y b
viest festival Beroming more extravioant
with the yvears, the unabashed revelry seems

iy behie i strong conservatism mberent in
Havarian chargeter
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EULOGY IN STONE (0 g mustcal geniius,
Veuschwansiein Castle beckons from ils
Alpine setting far behind a country church
near Fiszen, Bavaria's King Luduig 11

was 5o taken with Richard Wagner's opéras
that hie built this castle expressig (o caplure

the sparit af their soaring romanfic strains.
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“The individual citizen should enjov maxi

mum freedom, but at the same tme be would
o have to carry his responsthilities. Both
ror together. From the besinning we insisted
thitt we would have no syvstem in which the
workers, the weaker seement, could be hurt
They would, instead, share.”

This social market syvstem, early embraced
by Erhards Chnstian Democrat party, was
later larpely adopted by the Social Demoerts,
'ﬁhl" DOW S0VeErmi.

Could the old warnior, in those carly davs,
loresee how strong economically West (rer

B

muiny would become? “The trend, ses. But the
depth, the breadth, the volume of t—nn"

RONICALLY, while the Federal Republic
emerpees as the strongest nation m Western
rurope, there 1s uncertainty. Many suspect
that what has worked in the past may not fit
in the future

Thiere are real problems. One million are
jobless, Labor points out that capital invest:
ment has mone to automate, increasing [iTe)
duction but creating few ohs

Hustnessmen complain about tiaxes and an

Nutiomal Creographic, Auguse 1977




“unfriendly atmosphere” from  governing
Soclal Democrats. The government m turn
must deal with an unusually large deticit—33
billion marks—and i pension plan that = tied
to the cost of hiving and has grown too costly

And there 15 the memory of the past: all
the things that went wrong

Some dreams hive faded, among them the
dreams of a United Europe, strong enough to
protect itself and compete on even lerms
with the United States and the Soviet Umon

There is a final uncertainty, one Lthal s
{forgotten from time (o time amid the shiny

West Germany, Continuing Miracle

Ceitstarbeifer—enesl  workers
mitllicn strong, camé in the 1960% to belp
West Cermany achieve a boom. MNearly twno
million still holed folss, in o naton andecided
ahout thesr [uture. Here Turkish wamen
sew inon West Berhn park

e 2.0

mew towers of Frankfurt, Munich, Ham-
burg. Then, in Berlin, vou remember: You
spir Lthe Wall, puards, barbed wire; vou seo o
city grown older and graver than those in the
West, a city where nearly every fourth person
IS over by vears of apge

West Berlin s today an indastrial sland:
50 big manufacturers, 3,XK smaller ones,
producing  electrical  goods, food products,
clgarettes, A federal sub-
siddv and tax breaks help keep the city alive,
hinking the two economies, “Weare as healthy,
or ac sick, as the Federnl Republic,” sad
Klaus Schiity, then mavor. His problems
attracting vounger people and more industry
He could offer the amenities of a great city,
financial incentives for both individuals and
COITIPANIES, and easier access Hu<inessmien
now confidently schedule truck, rail, and
harge deliveries across East German borders ®

women's clothes

U'T" THE WALL remains, its presence
sensed even when not seen. "We realize,”
the mavor said, “that there is no one who
can take t away. S0 we are irving to put
holes in it—not with bombs or tunnels, buat
by talking with the other side. It 15 easy now
for West Berhners to 5o 1o the other side; we
hope in the next few vears to make It easy
fur East Berliners to come over here

“someone askerdd me the other day—it was
the 15th anniversary of the Wall—what 1 en-
visioned Tor the vear 2000, T 2aid I don'™ think
there will be a wall with precisely this same
inhuman aspect, but there will still be a bor
der. 1 do not think we can easily overcome
this division of FEurope, which 15 also the
division of Berlin.™

That division has been sealed for three
decades by arms, For many, nuclear war is
unthinkable, but the |:|I_-'[ur} of l‘:IJIEIp-L' 1§ @ls0
a history of war. At the West German “Penta-
gon™ on a hill overlooking Bonn, I talked with
Brig. Gen. Horst-B. Schuwirth, an aide to

“lohn Putman reportes] on “East Germany: The Strug-
gle to Suceeed™ in the September 1973 GEOGRAPHIC



The gy, grim presence of the Berlin
Wall persists as the focal point of 40 miles
al border barmicades, flesh-stripping fences,
and mumeefeicks. Currently bedng streneth
ened, all dare dessened to i-:_|:|:'|| Enst Ger-
muins,; ke this soldier at work on the Wall
1l'iﬂ.h|'l. gul of the West. But thoosands from
West Germuony muy now visit in the East, as
tradle between the two increases. Tensions
cased with the East-looking foretym policy
of former Chancellar Willy Branat thelow,
at right), who won the 1971 Nobel Peace
Frize for hiscfforts. His successor and fellow
socil Democrat, Helmu Schoidy, an left,
conbtinues to pursue Ostpelitek, but shines
more ps a guartdian of domestic stability

the ramister of defense and a strategy expert

The penernl was broad-shouldered; a scar
on his cheek recalled four yvears on the Rus-
stan (rant. His collar was open. He poured us
a whiskey and pointed to a large wall map

“You can change anvthing vou like sbhout
the situation, except the number of kilo-
melers from the Balic to the Alps. Nine hun
dred. We have little depth; only 50 kilometers
irom the border to Hamburg Therefore we
must rely on the concept of forward defense
Utherwise we lose too much.”

How might an attack come? “Along the
Elbe to cut off Jutland and Norway. Through
the Fulda Gap to Frankfurt, then guickly
across the Khine to cut us in twa. Or perhipe

| =L}

through Austrin, to utilize the plain south
of the Danube for tanks”

The response; “Aur strikes to diminish their
tank force, then our own tanks and mechan
ized infantry. We can mauntain some davs of
strong conventional defense, enough for NATO
leaders to consult on use of nuclear weapdns

“Muclear weapons are the key. The defense
plan envisions three steps: Direct opposition,
perhaps nuclear, at the point of attack: de-
berate escalation, probablv nuclears and
finally a major nuclear response,

“We feel there must be o linkage between
these steps, so that an argressor cannot know
exactly how we will respond; so he will not
know with what step he is committing suicide

Nutioeal Ciecpraphic. August 1977
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“By thiz theory, the theory of an incalcula-
ble risk, we hope we can maintun peace.”

Wi finished our whiskevs, and the genernl
bade me a pleasant alternoon.

WALKED for a time through the older
parts of Bonn It is a pretty city: rococo
palaces, chestmut trees, fine old houses
with great bav windows, university students
riding bicycles | thought of Adenauer. He

had urged this “small town in Germany™ as
the new capital; his own beloved house was
nearby. He drew strength from it and the
family within

The era that he; Erhard, and the others
{orged may be ending. The future helongs to a

West CGermany: Contimeing Miracle

new generation with fewer memories of
bronze candlesticks. One of that new genera-
tiom, a government minister, told me; “1 think
we've done about as much as possible here at
home 1 think we should begin to concentrate
more an international problems. Not because
wie wiant to, but because with our economic
strength, we have the responsibility.”

Many Germans disagree strongly, but with
wealth comes power. Will the government ot
the Federnl Republic pursue the example of
its cornmerce and industry in seeking a larger,
stronger role on the international scener

A world not lightly touched by German
power in the past waits and watches with
understandable interest 0




On the Traal
of Wisconsin's
ce Age

By ANNE LABASTILLE, Ph.D.
Photographs by CARY WOLINSKY

WAS DANGLING from a nvion rope, halfway down a

sheer 100-foot palisade. Below me the St. Croix River,

which flows in the Interstate Park betwesn Wisconsin
and Minnesota, glinted greenly in the summer sun

Apove me Pitzi, myv German shepherd. poked his head
anxiously over the ciiff edge and woofed uncertainly, 1 looked
up to reassure m and, seeing the mighty rock face rearing
agninst the sky, was suddenly stageered by the strenegth of the
glivcer's nishing meltwaler that had carved this O

[ was face-o-face with the handiwork of the awesome Wis-
consin Iee Sheet that had covered this regon 10,000 to 20,000
years ago. Few places on earth have a greater varietv of geo
lehgri |Ihl'F|- mena it DV Ziaciation Mtz and I were traveline
through Wisconsin on the trail of the Ice Age

A Buman head appeared beside Pitet's “You'd be just like
bait on the line for some Iee Aee fish!™ shouted Dro Adam
Lahow, a profeszor of geography at the Univeérsity of Wiscon-
an at Fau Claire. | shuddered, rappelled rapidly to the clifl
bottom, and unhookerd myself. Adam scrambled down the side
of the palisade arwd soon paddled up with Pitzi in the bow of
CUT TN,

The tall, black-haired Scotsman has the uncanny knack ol
seging the land as it probably looked at various stages of the
glacters advance. “Where vou were hanging,” he explained,
“was underwater at one ume. Meltwater from the glacier

filled this entire valley. (Continued on pope 188)

Shimmering relic of the glacial aee, 4 tiny loke
beckons the author's party during an autumn foras
mte Wy isconsin’s iwce-sculptured countrvsice. Thie

continental jce sheet that blinketed most of the staie
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miny kettle-shaped {fucing Boulders and loowr rock embedded in
m,‘:m!bﬁ“”ﬂw' like & giant rasp, ivaving clear marks
mﬁ:rrn-ﬂm:li‘:rﬁ':-: . b | 0F K% PSR ¢ Sevating Axboer of

and produced fine “rock floar " that
gave a milky civt fo gireams
contiining glscial meitwater

® foe Age Nabona/ Soipntific Reserve. BEIHTVEE W dh I e i

ST B SR o FRARLN
BEF G SO Eailjy s frigiiini

Wisconsin's showease for
its Tee Age legacy Lak Scperer

INIMNG neross the state, n

hummocky, irregular ridge
cilled n terminal moralne,
deposited at the glucier’s front,
marks much of the Iee Age Trail,
When completed. the trail will
affer hikers, bicychsts, and cross-
country skiers a grand tour of
glacial fentures from Sturzeon
Bay to the S5t Croix River Gorge
Citizens are blazing the nirmow
mite-acmss private property and
pubilic park=
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A bleak, 1cy.
turbulent origin

oEniED gbout 100,000 years agm

from compacted sniw that
tiurned to ice, the glacer attained
a thickness of two miles i its
northern Canadian hirthplace
Fostered by the continental climate
—¢older and wetter than founcd
today—the placier moved

southward. Bevond its farthest point

of advance, mpmmoths grozed
and glamal meltwarer depasited

sand amd gravel in an outwash plain
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Vast foadhs of rock and el

are dumnped a3 of by conweyor Dell

at the foot of ther glacrer by

the covistant flow aff the ice theet,

g

R g, |
2 " - "-I i
for ratredts. exvpong druming i
bty af sard and gravel .
Db ri-{adun runalT pooreg
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brrramding widler the ice loe shac? af graatest extend
ereafe wirkding chers - same 1500 paErs oo reanhed y
af tem mites kg a thickness of one muie y -
oyl northern Weascomsm
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From icy waste o land of plenty: Forests
that fiourish around & glacinlly formed ke
bear verdiant testimony Lo Wisconsin's fertile
sotl, windblown pimcial =t As much as 16
feet thick, the rich earth nourishis timbier
antl farm « rops alike. Preserved Spruce
stump (below) at Two Creeks RBuried Forvst,
covered by glacial debris, offers proof of o
maderate climate before the last loe Ape
onstaughl. Pen-size rough-stemmed horse
tails (above) are living descendants of Lrep

=g plonts that orew 300 million vears ago

Pioneers used them to scour pots
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(Continued from page 182]

I chimbed into the canoe, and we set off
through the 5t Croix Dalles. There the gla-
cier had diverted the river through a svstem
of hreaks in the rock strata Torrents of icy
witer pouring through the gorge had torn
loose chunks of rock to leave blocky bluffs,
and had scoured out supersize potholes
shaped like beer barrels.

“Interstate is the Yellowstone of Wiscan-
ain' Adam spid. *It was our first state park
and has now been made a unit of the Tee Age
National Scientific Reserve. T like to bring my
students here. It makes them feel humble”

Breath of the Arctie Remains

Adam took me to another “humbling,”
almast pristine place, the rock formation
called the Blue Hills Felsenmeer. “Just imag-
ine,” he said, eves sparkling. “an immense
glacier rising above vou, milky meltwater
rushing down thiz gulch, a frosty climate
cracking up the old Precambrian bedrock.
Talus slopes that look like a giant bad plowed
a furrow through a sen of stones.™

Pitz1 and T hopped and picked our way up
the gulch between the enormous hllsides of
angular rock fragments (pages 2(60-201). Cold
air wafted out of the rocky recesses, making
me shiver. A sparse growth of reindeer moss,
lichens, ferns, and dwarf birches—some of
them relics from colder times—<clung o the
rocks. Like the Alaskan tundra, Felsenmoeer
seemed almost as boreal in August 1976 as
10,000 vears ago.

The Felsenmeer and the other spectacular
formations we saw that day are only a small
part of the vast complex in which the remains
of Wisconsin's Ive Age are being preserved.
Miny of the formations are already protected
in the Ice Age National Sclentific Reserve
(part of the National Park Svstem but ad-
ministered by Wisconsin) and in certain of
the 139 State Scientific Areas. The lce Age
Trail, the first section of which opened in
1073, will run between 600 and 2300 miles
when completed. It will approximately follow
the moraines—Ilong ridges of debris left by
elaciers—and eventually link eight of the
nine scientific reserve units (map, page 154)

Adam has personally scouted, marked, and
cleared more than a hundred miles of tradl,
helped by his chilidren, students, and volun-
teers. He is one of 11 chairpersons in the

1585

privately financed Ice Age Trail Council,
which coordinates wark on private property.
The council is dedicated to completing the
remainder of the trail in ten vears.

“Let me show vou my piece of the trail.”
Adam said, and took me and Pitzi for a stroll
along the Chippewa Moraine, a picturesgue
Jumbile of low wooded knobs and small round
lakes and swales. Blue jayvs called raucously,
A beaver slapped its tail on the water.

“This was the dead end for the Chippewa
Lobé¢ of the last ice sheet,” Adam explained.
“It paused here perhaps a thousand vears,
constantly dumping lpads of rock and dirt,
then retreated (diagram, page 185). It also
left big chunks of ice burted in the moraine.
These later melted to form lokes and bogs
shaped like kettles.™

The Wisconsin was the last great North
American ice sheet spawned during the
Pleistocene Epoch, Tts sister ice sheets had
begun about two million years earlier and had
already come and gone when this voung jug-
gernaut crept out of the northern wastes
100,000 vears ago. Heavy snowfills accumu-
lating in northern Canada gradually turned
to ice that began to spread like plastic putty
under its own wetght, forming 8 mammoth
glacier that in places was 10,000 feet thick.

As it scrunched along, generally southward,
the ice sheet plucked up and entrapped tril-
lions of tons of soil and stones. These became
its speaial tools for gouging, grinding, and
polishing. Highlands were scraped down and
valleys filled

The late Wisconsin ice mass, the most re-
cent major event in North America’s geologic
histary, sent six main lobes into what is now
the area of the state: the Supenor, Chippewa,
Wisconsin Valley, Langlade, Green Bav, and
Lake Michigan. These lobes;, marking the
farthest advance of the e mass, reached their
southern mits about 15,004 years ago, then
began to backtrack. A series of lesser ad-
vitnces continued another 3,000 vears

Capriciousness was surely a trait of the
glacier; 1 thought, when [ visited Langlade
County with Joe Jopek, extension agent from
the University of Wisconsin, “I'm going to
show yvou some of the preatl resources we
inherited from the glacier.” Joe said. We
were driving past acre after acre of thriving
potato farms; then, unexpectedly, acre after
acre of stony fields. “There's a saying you

National Geopraphic, Auweust (977



Pioneer spirit undampened,

Congressman Henry 5 Keuss
tells a telivasion reporter aller a
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It's Hard Living on Soft Ground

In northern Langlade County, Joe showed

mie where the ghicier had left a hure area of

outwash that stretohes o the
Michigan border and Lake superior, and has
Inkie and

| |'.|'I".. are 15,000 ... L;'.I. -~

become part of the famed Fciir
rountry of W istonsin
i the state, most of them formed Ly glacters

iis northern Wisonnsin remon has one

and

Ly Argesi

nf concentrations of lakes
lakolets per sguare mule on earth
(rlacially formed bogs, Joe explamed, have
miade Wizconsin a top commercial critnberey
producer, vving with Massachusetts for the
that don't

me Lo one with

leardd. But there are still wild bogs
E TR ERTH] 3
Fried Braun, one of the largest private land-
County

Strajight as an old tamarack, Fred kept up a

get into the statistics

halders in Lanelade §afilagi
Funning ixcture as we cut cross-country. UWVeE-
hemd an carly flock of peese slanted by, Siiver-

Ereen Sphagnum moss and MAroon CranierTy

VINES Aarpeiec L DOZ
“It's-a land.”
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=0it Fred explained from
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SO

weid thines out and left a lot of fine f-n'_;-

hlke this ome, But it's not soft ivinge hee s
15 character«development count

we i IR

for lunch by five huge pines,

and Fred pulled a loaf of wald-cranberrs
bread and o jar of palest honey trom s old
knapsack. “Back in the 1595, he smd
Craze
farming, Well, the dry peat bogs accidentally

caught fir

- "the
hit Wisconsin to odrain wetlands for

Al ||'_i_r|':-.'l| BT r1"l"‘.II||- il

yniler the snow. We logt about two-thirds of
our wetlands. 'm lucky to have this ™

When we had eaten lunch and picked our
fill of berries, Fred led us back. As we spid

rokl-bve. he handed me the jar of Haxen

v. "5o vou'll remember Wisconsin,™ he
said shyly. ©1t tastes of those swamp fowers,”

|'-|!-"|."-

A few days later | met another man in

next-cloor Marathon County who knows ow

o g#lean the glacier s
Mer 1= 2 -Fatn

supparts his family of five partly by trapping

haunty., Robert Hoepp

kieen-evier]l woordsman who

ind selling furs. In trapping seison he ranges
and brings

muskrat. mink

from ten to twentv miles a day
back skunk
L1 | T DR A lnE

hieaver, olter,

Like Fred Braun, Robert Hoeppner 18 an
ardent conservationist of wetlands. Not only
sustiun the wildlife he depends on,
hut he the overnll impact that wet
lands have on the total environmen!

“Nou cun't take the hands off a clock and
he stated Batly. “Well, vou can’

tnke trees off th (Comtinued on page 103)
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and and deaw down the water and have the
whole thing work right. Clocks or land. All
the parts have to be there and go together as
od made them,"

Marathon, the largest county in Wisconsin,
has a longe section of lee Age Tratl, bhut since
it i= the state's leading dairv county, not much
senuine wilderness remains. The wilderness,
however, 1s never far away

Returming to the trail 1 passed the Liells of
the Eau Claire River. Asmun, the ice sheet was
responsible for this mimature Interstate Park
with its palisades and potholes. The Dells is a
| 90-acre counly park, but at its heart 15 a tiny
pinl. of provile land. On it live Peter Beach
and his wife, Susan

"How did vou come to live in such an un-
usual place?” 1 asked the burly, bushy-haired
former advertising copywriles

“T iust decided to sitout a couple of dances,
he rephed. “We're city people who've luckerd
out here in the Dells. ['ve slowed up life 90
percent. 1 have time to write, paint, and
dabble in advertising
tenthy the

T me this 1s consis-

oveliest place [ know”

Yellow World Embraces the Author

I swung on my backpack northwest of
Marnthon County in the Chequamegon Na-
tional Forest. wildest part of the loe Age 'l
My weekend walk was like floating through
one of Fred Braun's henev jars. Every sugar
maple and trembling aspen had turned a
luminescent vellow. Flurries of satfron leaves
sifted down on mv shoulders and ¢runched
like cornfakes Eskers—narrow
winding ridees left by subglacial streams
wirre studded with polden birches and dark
hemlocks. A brilliant September sun backit
the entire canopy like a halo

In many areas of northern Wisconsin the
elacial soils are wleally suted for triocs, &-
pecially maples, which thrive in heavy, moist
moraine earth. Trees have been harvested
here since the early 18005, and Wisconsin
wits the leading lumber state from 1590 o
1004 Iirst the giant white pines were felled
|l.|:'|:'||:rr_'! for locnl use and later for the frame
houses on our prairies. Next the hardwoods
were cut for the woodworking industry, and
finally the aspens for pulpwood. Today Wis-
constn s frstinthe nation in paper production

Wisconsin's glactated landscape hasexerted
an extraordinan tnfloence on itz inhabitants

unler{on

| passed close to John Muir's hovhood home

Fountain Lake Farm, near Portage Muir ar
rived in Wisconsin in 1849 from Dunbar,
Scotland. as a bov of 11, He described the
“avavering westward way” to “sunny woodds
overlookine a Howery glacier meadow and o
lake rimmed with white water-Libes.

sudden plash into pure wilderness.
utterly happy it made us!”

his

Ry

“My father cleared eighty acres with

Beld whis hust oo much,’

crowhar, but this
recalls Ralph Zamrzla (nbovel Two lobes
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Homemade sauce is abead for  privately owned wetlands B
Fredd Braun, plucking wild cran en died up Tor Farmdne
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prodecled within the 109-acre John  Mou bhike nor i Muir Park and continues as
Memorial Park and Muir Lake Scientifi 0 mile: itheast. Near the winding
vrenl. Muir himself tried unsuccessfully Wiscansin River in Sauk County 11 comes
ouy 44 acres of the homestend when be was within a few mitles of Aldo 1 TR I"c Hihmele
L POOF Young muEn in order (0 make a noiore Here the Wikconsin countryside bewitched
sunctuary. How bAtting that later he becmm inother naturalist philosopher and helped

the “father” of our National Park Systen lormulate s ideas abos

il forestiry anel wild
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dnrtled the two residents pienckime wancoer “We planted prione fowers and grivsses Lo
the trees. Yet with utmost graciousness, Aldo  trv to restore the land’s integnty, And we

Leopold’s daughter Nina and her hushand planted a lot of pines ™ She smiled “Fuather

ir- Uharles Bradley, rose and imvited me to used toosay, ‘T love all trees, but 1 am in love
hare their lunech of cheese and hiread 1 eazed wth [HTEs “ 10 mestures] towsared P
toward the weather-beaten cabin #s at o plantation: "1 helped him plant those. Sow
hrine, the campfire with it= hickory erossbir my husband and 1 are thinning them out W
hidike, und pot: Lhe LU il Wigaiigls malch: hutkd a retirement home and a studsy centes

ofks, pines, and surmounding marshes Far away across 4 mauve-colored marsh, |
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Family Carmies On Leopold Tk ‘A =pnze of time lies thick and heavy o1

“Father became widely known as a philos- uch a place. Yearly since the leg Age 1t hos

yphier and ecoligst only after his death,” Ninn iwikened e¢ach spring to the clangor o
a1l her handsomie tanned face wistiul, “But rafed. | he neal lavers thiat CmpriEe the Dog
his family and friends alwave knew he was  are laid down in the basin of an ancient Dk
thinking ke a mountam,'’ "he cranes suind, as it were, upon the sodiden
‘What did vou all do bere?” T asked rages of their own history. These peats are
Scemic Rivers Svatem. Isolntedd piitches of white water and passage (hroagh & majes

gorge add 1o the river’s populority among Wisconstn and Minbesota vacationists







the compressed remains of the mosses that
clogged the pools, of the mmaracks that
spread over the moss, of the cranes that bugled
over the tamaracks since the retreat of the ice
sheet, .. . Thelr annual return is the ticking of
the geologic clock. ... The ultimate value in
these marshes is wildness, and the crane 15
wildness incarnate.”

The International Crane Foundation at
nearby Baraboo shares the same mystical at-
tachment to cranes as did Aldo Leopold
“Savinge cranes saves earth’s wetlands,” rea-
sont e George Archibold, a director and
chief research soentist (page 202) "We work
to preseryve all 15 species of cranes through re-
seiarch, habitat protection, captive propaga-
tion, restocking in the wild, and educabion.”

Az we talked, George poured a pail of fresh
wiater and set it inside a large wire pen. Stalk-
ing sedately beside him was a stafuesque
European crane. “We hand-reared Olof from
an ege" =aid Dr. Archibold paternodly. “He
follows us all over the grounds.”

Artist Inspired by Tee Age Country

Through (George 1 met Owen Gromme,
Wisconsin's, and some say America’s, finest
wildlife artist, formerly a curator at the Mil-
witkee Pubhic Museum. His superb “Salute
to the Dawn” (whooping cranes at their nest)
is the masterpiece in the International Crang
Foundation’s Inhby.

“I may not be the best wildlife painter,”
Mr. Gromme remarked as he led me into his
spacious studio, “but I think I'm the oldest.”
At 81, he still produces oils and watercalors
at a brisk pace. At least 15 canvases stood on
easels mnovarving stages of completion

“Most of my puntings show habitat due to
glaciation,” he said cheerfully, “The glacier
was responsible for our seenery, the wildlife,
and the economy, If you want to get right
down to basics, evervthing in Wizconsin is
tied up with the *big gouge "

I tarried awhile in Sauk County to study
the creative work of the ice sheel there. Pite
and T went rock-climbing agnin at Devils
Lake. Standing by the Bewvils Doorway; a

rectangular space between two columns of
rock on the east bluff, | marveled at how the
we had Jicked over a flank of the ancient
Raraboo Range and pressed a tip into each
endl of the pre-glacial Wisconsin River gorge
Cn melting 13,000 to 16,000 years ago, it left
a moraine that plugeed the gorge, forming
L3-mile-long Devils Lake [(pages 204-208),
The Wisconsin River had to shaft its course,
moving niné miles eastward and cutiing &
new channel The cliff-ringed lake s deep,
spring fed, and a picture-book example of
glacial action

Caant Beavers Hoamed the Bogs

Wondering about the ammals that fre-
quented Wisconsin duning the lee Age, |
stopped at the University of Wisconsin in
Mudison and spent a fidcinating morning
with John Dallman, curator of paleontology.

“Mastodons were maming the boreal for-
ests that formaed after the glacier retreated,” he
saidd, stroking a very large skull on display.
‘“We found this specimen almost intact in a
bog 1 estimate it lived 17,500 vears ago,
weighed five tons, and stood mine and o half
feet tall”

From a museum cabinet he pulled out the
skull of a giant beaver. “This fellow was seven
feet Jong and weighed 500 pounds. These
beavers manazed until the climate warmed
and the bogs dried up. They were just too
heavy o move around on dry land.”

“What else?™ 1 marveled.

“At the glacier front, probably mammoths;
musk-oxen, and cartbou. In the forests farther
from the glacier, there were elk. Fishermen
sometimes snag elk antlers on their hooks
nght in the lakes ringing Madison.™

“Were human beings hiving here then?”

“Not quite vet,” answered Mr. Dallman.
“The first human being= in Wisconsin, as far
as we know, came about 9400 vears g,
That's roughly a thousand vears after the ice
sheet left the state. No doubt they were big-
gramie hunters, living off mammals and mavbe
gathering berries and fshing in the wetlands
left by the glacier,”  (Continued on page 203)

Suvoring their memories after ruising nine children, Ted and Pearl Arrowood enjoy
retirement in Bryant, Wisconsin, Ted, a former lumberjack, came north with Kentucki-
afs v work Wisconsin's forests, a leading source of pulpwood and timber. A portrait of
Mre Arrowood and her sisters, now a family hetrloom, recalls o visit to the county fair.

Cn the Trail of Wisconsin's loe Age
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AN but annihilated i Wisconsin durmg
the Depresdnn, when they were shol lor

foond  andd  their nesting  grounds  draned
sandhill cranes were rescusd by tough state
romtErvation ws, Here o fliock moams al
thie Internationad Crane Foundation (abowve
near Baraboo, Throueh studies of the now
flourishing birds, biologsts hope o i
wave o help the survival of still-endaneered
species, such as the whooping crand
Raised by humans, Tex repecis the aidl
vanees of other cranes.  Ha |-.I.'|‘|".!I|_' thee
[ermale whooper company, rescarch directon
Lir. Ciecorge AR I|I|||||||I|.1'[|!'l!'|ll|-|'-I-lIIII.h'.'_--
rhances she will iy an epy after artifoial
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While in Madison. | took a fight with
Georee Knudsen, chief naturalist for Wiscon-
cin's Department of Natural Resouroes, an-
othiér man who sees through pealomic EVes
He pointed down at vast rectangular cormn
ficlds: “The glacier gave us many gifts. Those
ice sheets macde thousands of extra acres of
farmland by rounding and Alling Those wel-
lands over there"—pointing to Horcon
Marsh—"teem with waterfowl. 1n fall when
the Canada peew leave, the whole landscape
seems to ke off. I've never séen so many live
hodies outside of New York Cita

“Then there's the pravel and sand left by
the glatier—a 315-million-dollar business here.
some of those matenals hitchhiked down
from northern Michigan, Lake Supernor, and
Cannda—mavbe 400 to 600 miles. Imagine
the fuel and trucks it would have taken to im
port them!™

Congressman Pens a Trail Caude

The world-renowned Kettle Moraine State
Forest wias my next stop on the trail. The
moraine wias formed at the junction of two
major lobes, making an interlobate glacial
dumping ground I was wined by Congress-
man Henrv 5: Reuss and his wife, Margaret, a
professor of economics. Mro Beuss 15 a strong
advocate of the lee Age Trail system and the
solentific reserve (page 189). He has published
a hiker's and biker's guide describing both

“This country reminds me of an enormous
sandbox,” joked the Conpresaman, as we
dlrove alone the Kettle Moraine Sscenic Dinve
Evarvwhere the moraing lumped and humped
dlong in knobs and cones of sand and gravel
‘Taonks: hke some  giEantn Neanderthal
brought home a load of dirt for his kids to
play in."

Next-morning 1 drove on north alone along
the scenic drive. Neat new country homes
nestled on the wooded moraine and on the
ronnd  sand-and-gravel hills called kames.
Subdivision signs read Kettle View, Kettle
Moratne Hills, Forest Run, Cedar Lake Hill
Milwaukee commuter developmenl was pop-
ular in the kette Moraime countn

In addition, gravel-and-sand pits were
mawer] into the shoulders of the maorazine
and the sides of the narrow, sinuous eskers

sevieral sk resorts had cleared the forest on
steeper slopes for their runs, and on some of
the mow nuked knohs: ruts from trail bikes
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‘CLEARED FOR TAKEOFF"~
"CLEARED TO LAND"

THE AIR -
SAFETY
CHALLENGE p=

By MICHAEL E. LONG

“There are Beo crnbical peanls In EVErY AETIi
foght—uls begrnmne and oty endd ™ LICLANTIEN GHAHAM BELI

I 30,000 FEET the sky 13 blue, the sun bright. As vour jetline . o8

descends around cotton-hbal |:|H|ﬂ:. L i F_thlkl ANNNUNCe v - gda ¥¥Bsan LLALL N |
g @® i i L '
i

that things might get bumpy. Now, seat belt fastened, vou're
on final approach to vour destination :

From clouds dark as a bruise, rain slants across vour window. The : ; [ . ' -" * 9 | -
urplane bounces to the bent of unseen winds anddenly the engimes roar _ : koo 9 :
A wing dips, then nses with tantalizing slowness. Moments later vou |
Dreak out of the rain, the ground rushes past, vou're an the ruanwas

Its an expenence many air travelers have had, ably handled by the
professionals up front In 1976 United States air carriers safely trans
ported 229 million passengers to their destinations. In onlv four fatal
critshes out of nearly five milhon fhghts, 45 people lost their lives, As the
nd WTTIEE  pICHES the skies are friendly ncleea

it as Dr. Bell noted three vears after Orville Wright's first successful
tight, operntions on or close to the ground—takeoff or approaching to
land—are a different matter. Of the two, approach and landing is the mos|
untorgiving phase of fight "It's where mistakes gnd malfunctions bite
vou fnster” says Webster B, Todd, Jr., chairman of the National Trans:
portation safety Hoard. " You re descending, vour speed 15 stow. Tolerances

are not wnat they were at 23,000 leel’ (Cantmmued on page 21.3)

The magnificent jet propels air sifety to new heights, yet accidents still
dccur. Kecords show that takeoff and landing remain the critical phases
of fight. Une long-range solution 1s increased sutomation. A Lockhes
Tristar touches down “hands off”" at Palmdaole, California toverleaf):

t ime exposune by a remotely peraled camery attached o the aircralt’s “In the groove.” the ligl LS O 51K v jethiners merge during |

vertical tail fim blurs cv and romwsy lights o Mitional Alrport ot Washingts L O While UL s e

FHIS PAGE FOLDS OUT 100
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In number, approach-and-landing acc
denits are few—luring most vears vou can
count on the hneers ol one hand the fatal
'||'_-.||:|||- sufferesd by U S air carriers Hut
thev are the domunant killers m an industr,
witnse overall '-.:lll'l'- Fecor LS OF X4
that of any other mode of transportation

{ dwer the past guarter of a century or so th

|
i

|.||||-||:'I, ||:. [. _'" _-_i' CIFTHT 185430 BE lents

||'.:,"..|fu .|..:. '.||"'!'.III." J e Fan i ill.':.'ll .ll.':Ei-. <

and vallevs, from a high of 25 10 1931 o
low of 4 In 1976, Yet the number of latal
AT k=i H-'I-l.'.lllllll'_' T |:I_| rif s Ferial S

"5--|I|II'FI'| ! errra il Fiey 1 E- LR -I i FLr

[Tt paattern s wiri wicle. “A HH Oy SET
landing t= the heart of our safety problen
Dr. R R Shaw, an assistant direclor gen
eral of the International Air Tran [ HO s
pciation told participants at a fheht-safety

seminar m Malavsia in 1975
|:|I_'|'|:'II|5_'I Pown [Is ||H' I""I'-L'.h Fart

Fxaminine acciclent slatstics of the fres
wikrid EI thner Heet amd of Western-hu It jets

f ."".I'||'-J; hiv Commiumist countres, the B light

wafety Foundation of Arlington, Virmnmn

found that approach-and-landing mishap
(HTE[ATLSE nearly 60 percent of all fatel acco
dents sinee 19539, (Include takeoff accider

ind the heure becomes 85 percent

|"_|| ;-.:|"||:E|.l|-1..i.'_|'- i-'l'll "ll'l '.|||'|II i i|!

flicht-lest crews on 32 flights in the Unioted

Flvimer with them woas liKe commeg home
Ag g 1.5 Manne Corps pilot in the [ats
10507, 1 flew a jet hehter, now o anciend
vintage, the Grumman | s a fheht in
structor 1 taught acrobatics and nstrument
fivineg to Navv and Marine Corps students in
the propeller<driven North American T-I8

Considenng this a harsrdous occupation
ny life insurance company required an exira

[IrETRILT dlan dlemandie LETEITHE JRIECILS 34

III."I Lir=xalery | 'I-'l-'lu"-"-'l |



The problem, one safety expert explained,
15 that hull losses—the trade term for airliner
wipeouts—and suits resulting from passenger
futalities cost more than bicveles. The takeoff
collision of two Boeing 747's last March at
Tenerife in the Canary Telands (pages 228-9)
took 380 hives. Insurance settlement for the
aircraft was 63 million dollars; lawsuits filed
by relatives of passengers amount to billions.
Thi= will have a major effect on futare insur-
ance rates applied to carrers

Nightmare Flight Tests Pilot’s Skill

Actiderts.  Accidents. What about  all
those millions of uneventful flichts and
happy landings? To experience one. T joined
Capt. Lynden Duescher on the flight deck
of a United Airlines 747 in San Francisco.
Mrapping myself into a seat behind the
captan, [ listened as he and his two crew
members, like shoppers in 8 supermarket,
completed their checklise

“Fuel—main pump on; hydraulic pumps—
autn, normal ., warning lights—out ™

“Let’s go,” said Duescher, advancing the
throttles. The whine of the engines sirged
Into a reassuring roar as we sped down the
runway. But we were no sooner airborne than
ome of the engines began to lose power Next,
i section of the wing flaps refused to retract
When the Landing gear came up, fire erupted
in one of the wheel wells

With the codlness born of long command,
Duescher directed his crew in procedures
that restored order to the malfuncbioning air-
craft. We climbed to 24,000 feet, where the
cabir-pressurization system failed. Wedonned
oxygen masks as Duescher began an emer-
pency descent to 10,000 feet. Problem rec-
tified, he returned to altitude and resolutely
proceeded to his destination, Chicago

En route, a radio receiver failed and flight
mstruments went haywire. The number-two
engine caught fre and was shut down. On ap-
procch to the runway at Chicago's (F'Hare
International Airport, oil pressure dropped
on numbéer-three engine. It too was shot
down. Duescher faced a delicate situation, an

approach with only two engines functioning,

He made a fine landing.

No passengers deplaned, because there
were no passenpers. We had never left San
Francisco; we had never arrived in Chicago.
In truth, we hnd never left the ground at
United’s Flight Training Center in Denver.

We were in a flight simulator, a boxyv con-
traption on spiderlike legs: Inside was a fully
mstrumented 747 flight deck: A TV tube,
masterminded by a computer, displaved the
wurld outside with astonishing fidelity. The
simulator’s hvdraulic legs flexed o counter-
feit the feel of Right. Only the sweat on Due-
scher's face was real.

mmulitor exercises, part of the “recurrent
trauning” that the Federnl Aviation Adminis-
tration requires of airline pilots every six
months, keeps emergency skills honed. With
computer technology, simulators have be-
come so realistic that the Faa permits the nir-
lines to use them instead of airplancs for most
trigming. The idea has paid off. The last fatal
training accident, which eccurred during a
landing approach, was in 1972,

The actual fights I made with various air-
lines—Air France, Allegheny, Continental,
Pan Amerncan, and United—were routine. |
wis hoping to encounter a foul-weather land-
ing approach, but the weather did not cooper-
ate. Finally 1 got the point: There's not that
much bad weather

Kudos for Jet Age Technology

The prime reason for the steady decrease
in ar-carrier  accidents, National Trans-
partation Safety Board experts told me, is
that marvelous machine, the jet airplane. Jet
engings pertorm for phenomenal periods with
routine maintenance,

There's also “redundancy.” This means
that when an mstrument or o svstem mal-
functions, there's at least one more standing
by to take its place. The Boeing 747 has four
independent hvdraulic systems.

The safety board investigates air-carrier
accidents and establishes “probable cause "
Its findings usually come in plurals, because

Noise is the norm where cities coexist with jetports A youngzter holds his ears as a
jethner appeurs to skim buildings in densely populated Hong Kong. Actually it's o rou-
tine path to the runway, just a quarter of a mile away. An approach-light bar, one of o
chain that extends out from the runway, appears o bridoe the street al center
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Rird of the uture or endangered speciess
A Concorde prictices foul-weather landings
at Lille. France (above). The supersonic
transports’ inaugural thghts 1o Bulles Inter
national Alrport at Washington, L) O, last
vear were greeled by g small band of pro-
testiers (left), varguard of dontinumneg con-
Fern over the S5T's notse

Despite the uproar, pilots recognize i
muajor safety feature of the Concorde—more
power to weight than any transport i the
world They also like the delta-winged
mlane’s excellent low-speed handbing quali
ties, important for takeoff and Landing I
practically lands tzell.” savs o test pilot

most air accidents are chain reactions involy-
ing the links of the system: pilots, weather,
air-traffic controllers, airports and airways
facilities, and the airplane itsell

The factors most often blomed are pliots
andd weather

Here's what that sounds hke in an NTSR
accident report: . ., the probable cause of the
accident was the pilot's [allure to execute a
missedd approach when he lost sight of the
runwiy enviranment in heavy rain.”

I “Humun Emor” a Fair Finding?

Human error. It's a firecracker topac. A
guv's not going to fly himself into the ground
st for the hell of it,” one captain said

“Accident investigation does a pretty good
job of telling what happened and how it hap-
pened,” said Capt. 1. J. O'Donnell, president
of the Air Line Pilots Asspciation. “But it
doesn't tell why it happened.”

At Ames Research Center near San Fran-
ciscn, 4 team of National Aeronautics and
Space Administration researchers are prob-
ing that question. On my way to talk to them,
1 had an accident

I had taken the wrong freewny exit Con
cerned gbout beng late, 1 hurmedly drove
into a parking lot and backed out—nght into
another car entering the lot Fortunately the
damage was minor, a broken tmilight

When I explained what happened to Dr.
Charles Billings, spokesman for the Nasa
eroup, he said, “What you experienced was
the combination of an error—not looking
where vou were poing—and a circumstance
wi call an ‘enabling factor'—the goy coming
in behind vou, Put them together and they
can produce an aecident.”

I puessed that my error occurrerd because
I was in a hurry. Dr. Billings agreed, but ex:
plained that flving 15 much more compiex
than driving. Just take the problem of mfor-
mation transfer: A pilot gets datd from his
instruments and the airplane’s warning svs-
tems; from the charts, manuals, and regula-
tions he carries in hi= black bag, oy from
people—his company dispatcher, ar-traffic
caontrollers, other crew members.

“If the pilot is given wrong information
and makes a bum decision,” Pr. Biliings corn-
mented, “sure, he's made an ‘error.’ But we
wioitld argue that the error was built into the
system. The pilot could hardly have avoided
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making it We're trying to look bevond the
error to what caused i1, to get from the symp-
tom to the disease”

Working with airhne crews i simulators,
the Nasa team injerts suspected error-
producing factors mto the normal routine.
“We hope to serve as an early-warning sys-
tem,” Dr. Billings ssid, “to identify hazards
before they cause airplanes and people to
get bent™

Another earlv-warning apparatus operisted
by Nasa and the Faa enables pilots, air con-
trollers, flight attendants, indeed anvone, to
report potential Aight haznrds with immunity
from Faa disciplinary action, Since the pro-
gram began in April 1976, Nasa has for-
wirded more than 300 “alert bulletins™ to
the Faa for dissemination throughout the
L', S, avintion svstem

Dealing With an Old Enemy

Fog, snow, haze, rain. For vears they have
contributed to more than half the {ntal
approach-and-landing accidents  Recently
another enemy has been pinpointed: low-
level wind shear—any sudden change in
wind speed or direction

If vou've ever walked from the calm of
vour home into & stiff wind, vou have encoun-
tered one type of wind shear In aeronautical
terms, vou went from a noe-wind condition
mntn & strong head wind, Here's what can
happen when jetliners encounter shear.

On the afternoon of June 24, 1975, the
wind recorced on the ground at New York's
John F. kennedy International Afrport wis
moderate, but Lightning fashed from nearby
¢louds. To a veterian air-traffic controller, the
holts seemed to linger in the air for two, three,
perhaps five seconds. 1 had never seen any-
thing like it." recalled Richard Nelson. A rain
shower hovered over the approach course to
Runway 22 Laeft

Six miles out from the runway Capt. John
H. Bliss of Flving Tiger Line readied his
McDonnell Douglas DC-8 for landing. Flaps
down. Wheels down. Approach speed—152
knots, In the long cabin behind him, 141 head
of Pennsylvania breeding cattle, en route Lo
Budapest, browsed i their stalls

*Tiger 161 cleared to land,” the tower ad-
vised. Scarcely s minute later, after passing
through the rain shower, the aircraft was per-
uously low, rocked by turbulence and clawed
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at by winds approaching hurmicane force.
Blizs fought for control—"like a cat on a hot
tin roof,” a pilot on the ground noted. He
landed safely and immediately demanded a
runway change for following aircraft. The
tower replied that the wind on the ground
wiis Just 15 knots

“1 don't care what vou're indicating,” Bliss
sud. “I'm just telling you that there's such a
wind shear .., on that runway wou should
change it to the northwest."”

The tower did not reply. Another jetliner,
Eastern Airlimes Flight 902, was in trouble.
At 400 feet above the ground Capt. Clifton
L. Nickerson watched the airspeed of his
Lockheed TriStar dip suddenly from 150 to
118 knots. Nickerson immediately applied
full power to his engmnes, pulled the control
wheel back to stop the descent, and sa help-
lessly as the aircraft sank anyway—through
300 feet ... 200.. . 100,

He pulled the voke back farther, but still
descended. Carefully he raised the nose high-
er. Higher. “1 was funneling all my vears of
flving experience into those moments,” the
§7-vear-old captain later told me Finally at
n mere 60 feet above the ground, the aircraft
leveled off. Ewht chilling seconds  later,
Nickerson flew out of danger and procesded
to Newark 1o land. Severnl passengers repri-
manded him, Nickerson said nothing

Luck Ran Out for Flight 66

Meanwhile two other aircraft experienced
airspeed drops, which they did not report
after landing safely. The next was Eastern
Flight 66, a Boeing 727, First Officer William
Eberhart. who was fiving the airplane, said,
“Geonno keep o pretty healthy murgin |of
airspeed] on this one”™ Flight 66 entered the
ran shower, and at 300 feet the crew turmed
therr windshield wipers to high speed.

“Stay on the gauges.” commuanded Capt.
John W. Kleven as the descent continuerd.

“1 have approach lights,” said Kleven
"Stay on the gauges . . runway in sight "

“T gt it," said Eberhart.

“Caot i7" asked Kleven.

“Takeaff thrust!™ exclaimed Eberhart, call-
ing for maximum power.

These were the final words transcribed
irom the cockpit voice recorder of Flight 66,
A hittle more than a second after thev were
uttered, the craft crashed short of the runway,

Nationul CGeographic, August 1977
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Disaster is the exception, but traning s the rule. To meet stfl réquirements set Dy Lhe

Federal Aviahon Administroliomn Eastern Airlines fheht attendants practice survival al

s potually in 4 swimming pool m ybiam

115 people in the worst single-plans
S rommercind aviation historn

As part of ifs investigation, the NTSE: re-

killing
disaster in |

enntted the nocodent Ino& 72y simulator
Computers programmed the wing
tered by Flisht 66, Experienced pilots “Hew
numerois: apprimches.  Thetr
Land if possible, make a missed approach if

crash. G 34

= EIRECILLTY
insfruchnns

necessary, don' VIrOEC Nes,
omily five were successful

One of the pilots told me, “1 crashed five
times in six approaches. I didn™ believe a wind

Ij-"-'_i,_-‘:l_'-'l I||;L1 llllj..-l =i} -'-"..l.‘l".'l.']]l.']'._ﬂ ATl aIrcrngl

At low altitude Flight 66 expenenced shear,

w form of a suddenly decreasing head

wiril from the

wind and o strong downwinrg
thunderstorm, The result was a loss of [
the force produced by airflow around the
Arpane s wWing:

“Ih
s |

for the Douslas Airernft Company and a

pilot must add power immediatel

II
"W Stout, directar of fight operations

et ol other XM ris all toldd me thal

chear can be a capricious adversary. In an

Ve Air-Satety Challen

increasing head wind the apflow around an

alrplane’ hence ils alrspeed—in-
A pilot’s natural reaction 15 1o reduce

jownhill eases

WATHES
CTEenSes
as a motorist soinge

LYW ET,

Pressure the acceleratof

suppose the hepd wind cdecreases Xeldli-
tional power i necessary, but the power has
alrendy been reduced. Put it back on? You
bet, and right now. Butl the situation can De

complicated by the acceleration characteris-

we jet amrplane. For all its wirtues

s of
Lhe 1L engime does ot react as 1ast as T he il

fashioned piston engne
Rure Storm Tyvpe Identibied

Wind shesr's most severs lantrums are
FAreE, short-li ~'r'i. aned ditficuilt o |'F1":J.~| with
AL the request of Capl l.. Homer
Mouden, manazer of flight safety for Eastern
\irfines, the JFK thunderstorm was analyzed
vy Lir
arolo

Cnt

Mhendore Fujita, professor ol mete
oy al the University of Chicago, Poring
data, I

Fujita concluded that he had identified o

aommie 3,000 hits of weathe

nNeEw. Tre, 1ash -Toving thunderstorm | [HAEE






Jetlmers ran a gantlet of violently chang
ing winds ot New York's John P Retinisd

[mternational  Auwrport on Jum

i T O WL she T Joiery c 1l
ITh WWITRl =fWC i Iireciinm
LUl virlmes  Flieln
throuweh the first cell (ledt, lop), presumabil
vss lnterst R thers. In ol two (lekl,

center] Enstern Adrlines Flhght @il satlers
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nariby sirmene third downbuest cel

the sround short of the runway, Killi

Alsnigl]s ll.'|'1_ .!‘I:I“'IJ.'II | Tkt s spurmecl

v multimilion-dollar Faa program o hel
e feCoarmiee ardl fEnt Wi TR 14

CHET Stout (rtehb), director of it opern
pors for the oo bies Adreraft L omg

He landed. Capt John H Bliss testifies ut fl
watinnal Transportation Salety Board hearing
after the crash of Flight 66, Lespite encounterng
vinil shear in downburst cell two of the TFK
e, Bliss (above, riefit) successiu barted




Horzontal tomadoes revealed by smoke
and balloons: whirl in the wake of & 747 in
A NASA=-FAA :-I.u|1_'| 1t Rosarnomd Ilr_u.' |,i_|J.._|-.
California (shovel The heavier the air
plane, the muore severe the upset hazard 1o
smaller aircraft following too closely

Encoantering the invisible vortex of a jet-
liner on approach o Stapleton Airport,
Denver, pilot Bob Langenwalter suddenly
found himself looking ot the runway from
A mnetv-chegree angle. “Like hitting a brick
wall,” he recalls. He managéd o level his
small airplane just as he crashed. Unhurt,
he wis flvine again in two weeks.

The twisting effect of a vartex et bineed
by dyve, on a following aircraft = studied
undderwater (facing page) at Hydronauatics,
Inc., in Laurel, Maryvland More needs 1o be
knowrn Meanwhile FAA regiaires strict sep
rotion standiard=—ins much as six miles

2200, which-—from ils shape on weather
service radar—he called a “spearbead.”

“Downdrafts are so severe,” Dre. Fujita told
me, “that 1 call them downbursts,” For Flight
b this wis an avalanche of air descending at
around 1,300 feet per minute

“The rain showers beneath these storms
may look mnocent enourh,” he said, “buat 1
puarantee vou the winds are formidable
something must be done,”

something 1s being done. After the crash of
Flight 6t the FAA declared war on shear. The
arency embarked on afour-vear, 15 5-million-
dollar program, including the development of
ground-bused devices to detect shear and air-
borne equipment to help pilots combat it The
first ground-based svstem is expected to be
operational this vear

An aviation meteorologist told me that,
after analyzing weather data, he concluded
that shear had been a factor in 30 accidents
worldwide in the past ten vears, The Air Line
Pilots Association had asked the rFaa to
investigate shear since the early 1060

In 1958 Northwest Orient Airlines began
to develop a method of forecasting shear re-
lated to certpin weather fronts. By 1962 they
had succeeded. Morthwest's method is now a
weapon in FAA's war

Ironically, it took the crash of a wide-body
jer in 1973 to prove shear beyvond doubt
These airplanes have computers that record
many Kinds of airceafi-performance  data
Engmeers put the data together, and for the
first time fingerprinted an actual shear

The fatal crash of Flight 66 brought final
action, “It's another example of “tombstone
safety,”” sanl Wright Brothers Memorial
Trophy winner Jerome Lederer, president
emeritus of the Flight Safety Foundation

At the Controls of the Big One

One day near Seattle, Washington, Jack
Waddell, Boeing’s chief test pilot, invited
me along {or a fight in the 7475P; the lone-
range version of the 747. About forty miles
north of Boemg Field, cruising at 3,000 feet,
Jack asked me to sit in the captain’s seat.

“T've been telling vou this is an easv air-
craft to fv,” he said, “and now I'm gonna
prowve i When vou're ready, punch that little
Llack button and start Aving™ 1 hesitated.
The button would disconnect the autopilos

Jack doesn’t hesitate. He pushes the button

National Geographic, Aucuse 1977






andd says, Y You've got it." With some concern
I grasp the yoke, which connects me with 300
tons of airplane. Old habits return as I scan
the fhght mstruments. including a crosshar
garlget called a “Aight director.”™

“Keep those bars centered. It's so easy ]
think a monkey could do it," Jack savs, hol-
stering my confidence if not my self-esteem
Air-traffic contral interrupts, clearing us to
descend to 2,200 feet

Jack adjusts amrspeed. heading, and alt
tucle markers above the instrument panel and
sdys, "heep the bars centered and we'll go
down.” 50 we do. Leveline off. 1T am wonder
g when he 18 going to take over

“¥ou're forty feet low. Watch that altitude,
now,  he commands. Air-traffic control mter-
rupts agam three startiing words
Cleared to land

“'m gving vou Haps and gear,” savs Jack

writh

"ot off those instruments and let's have
somtt fun.” 1 glance up. The runway is si
miles away. It looks like a candy bar

“Like sliding down the pole,” savs Jack
“You're a little fast. Put vour hand on the
throttles and get her down five knots to 150
Just hke an F-9, No different.”

Fourteen hundred feet. “(Got a little cross
wind,” he observes
“otice how

“Eieven degrees left drift
(auv's
Atlerons
are the inged panels on the wings that help
lurn the amrcraft

tght those atlerons are:

really gol to be careful with them.”

seven hundred feet. “Radse the nose Just a
hair,” Jack savs. “Everything's fine ®

['hree hundred feet
coming a big black runwav. I am a little to
the right of centerline and I am going to sty
there. Those ailerons.

Uhver the runway. Jack speaks faster. "Ease
|t

where it is, nghtwhereitis. Don't do anything.

The candy bar is be-

 mled el
It | i
:

nose up—algher—now  hald 1zt

suddenty 1 feel him firmly on the controls

Touchdown

Am [ asking you to believe that 1 stepper
right into & ed 1L o, But there's
serrmiething o like vy Lo understand |_h._|_ﬂf'|:
that approach I had no trouble keeping the
atrcralt hned up with t But I ha
o keep referring to Lthe Hight director and
oLner nrope:

descent angle. The name of this problem is

747 and lan

I LW A

mstruments to maintain the

“vertcal euilance,

Pilots Pinpoint Crucial Issue

After several crashes took the lives of 463
1974, Richard P
FAA P hght Stang
tired adrlinge captains of outstanding reputa.
=, dviation
and recommend wavs to do things

a1 akutly, director of

ards Service, asked «ix re-

tuon to take a close lnok at the 1
A E Al i
beettier
anyvbody,” sad Skuills

Months later the captains filed |

T

I told them to flv anvwhere, to ta

I rerrt.
with numerous recommendations. The ope
thing they mportant, |

COES iil.'rl.'-'j mst L&

Fog-hghting jet engines. their heat plumes revealsd by
tanding zone of a runway at Orly Atrport outside Paris

CRmres-TEmitead L ilseel

224

tratrared Alm. blast across the

Frots can reter the Turboc i

enotign oy o Irll'l'.".ll’ A AfFIFod | Or d4 ARG



one thing that was unammousiy mentionel Understand first that low-visibilitv ap
by the nearly 1,000 pilots they interviewed, proaches are few. They're like the very tip ol
was the *lack of vertical flicht-path guidance”  the needle at the bottom of the havstack
dunne approgch and landing ['hen what's the fuss/

Virtical goidance. What i3 1t/

W NTSH nas long recommencied that the

Suppose vou're driving down a sloping  FAA forbid pilots to go below a predetermined
highway on & forgy night. The road controls “Decision Height" unless they can see the
vour angle of descent. Now imagine the road  rumway. The Air Line Pilots Association has
s gone, that vou are fiving instead of driving made similar recommendations. The FAA

What can tell vou whether vou are below, maintauns that its regulgtions setting

e

e
ADOVE, OF O YOur approal i !.-.Llll something sion Heights for vanous aircradl and runwaon
that gives vou vertical guidance? facilities are safy

:-.':r.::lr!r.,. |I-I1IIMI [.!;u?‘lrx:_-'“rjﬁll.rr.lvlrll- nll_. _IIH .l- '”| Opinions Vary on Need to See
VIS A |!I]"'-' an ele tronic ramp 1o guide him But there are cotiinuing Questions cven
e Faa Liv :"'||!|Iil."- B Mohler chief
instruments, he knows he is on this ramj of the Acromedical Applications Division ol
Instrument Landing Svstems, or 1L8', are  the FAA's Office of Aviation Medicine, said h

inctalled on the approach ends ol 2ome 500 thinks a pilot, when transitioning, should sie

5 oo i m sk L]
oward the munway. By scannimng his High within

L. 8. jetlineT ranway's his *miming point"—ithe point, roughly a

I'he 1S electronic ramp does not guicde L thousand feet down the runway, where ne
nilot-—or the autopilot-—all the way to the  wants to land. 1The FAA does not require Uis
grougml. At some point the ptlot has o go l..—'l.-.H_- A plUot may “legally” continue his
head up.” looking for outside wvisual cues  descent if he can see some ol Lhe approst h

that will enable him to landg T his transitor lights that extend out from the end ol many

= = - iy e LR T = & i =1 s i 3 . | L "
el T InsStrumentis o oubsile YIS rutways (paee 233) He seey them Delon s
relerences Can Last favie or six MR RLRL ot g ey |||-_' MmneE point

W hnt floes the - rredd Lo see W hen he 1. Hiw does this ifect thie <afi v ol i '|:|||
transittoning from instruments to the real wirather electronic-ramp appros h wien Lhe
wurld? I have asked the L PeErts this SR BLN visibility on the runway can be-ps little as
1..'I"':'II |_II- lI|.'|_'='||-- L |..-I'.-.!._.I.. .|.I|| r..h.r_:l' [t | 0 :.l.'l"'

nlies would fill & book. Basically, they dis Retired Trans World Airlines Capt. Robert
wree, sometimes Uhey fuss M. Buck. who flew moany of these approaches

It takes onlv o mimte for the Turboolar svstem to clear fog In the contml room &

Cirly, o French Caravelle on nal appronch shows on e "™ monitor Other airports, in

vluding foe-plagued Los Angeles International, are studying the system






Crushing to save lives, a Piper light-crash test program in the workd
“avalo bove, nghty begins & con- “Weve never before had real air-
tralled descent to mpact inbove) al rafll to crash under controlled con-
wada Lanelav'e former ] i Lo fHidons, ZAVE W ASA S RS Robert
ing: Research Facility, where e [homson, making A posl-impact

Armstrong and  other astronguts check of dummy occupants (Jeft)

Frarned to lmnd on thie muGan Thom=son ad  the monufacturer:

The Piner Aircraft Corporation  hope - the long-range program will
donated 32 Navajos—all flood dam- make a dent in such Httle understood
ager] by Hurricane Agnes—thus en- areas pf crash protection as seat and

aliling wasa to bepin the first free- mirtrome construction



Imgedy at Tenerifo, U

<0 NEATINE LAaxdeall sfa

into foguy Paris, told me; “If vou're confident
Lhatl vour aotopilot 1s working, vou're Yin the
the 100-Tool Decision Heieht You've
arrived. You don't normally see the aimino
point here, but vou do o second or so later
['he worst that can happen is a hard landing.™
Captain Buck is talking ahout a brivi
perod of “balhstic™ fight that ocours oftes

the [ATA4 R disconnects the .!l:1l|||i|-l'! INfl piro-
ally. Dunng thi perie ] Lhe atrcraft
hut the kol cannot vet see his
wming pomt. On some approaches this in-
lerval can Iast four or five seconds, Remem
Ler this
The autopilot can't b t=sedd on o rinw Ty

AL oS |

have an [1.s: there's no el

Here the ||-|'--' Al entire approgich

lescends to a specified height when

cordine to the rerulations, he must seq
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L oy ranrway i the Canary Islinds Inst March s K1.M

el smished imto oo tnxing Pan American 747 Aviadion's

":-.|||-r--.n'|| threshold of that FUNWAY, OF ap
provch hghts or other mameings identifiable
with the approach end of that P .

There's been a fuss over the phrase 1w
italicized, even among the sins who make
these rules in FAA'S Flight Stuandards “The
phrase . . . % ambiguous o the extreme.” an
mmternad memoranduom stated. A molel sion,
butlding, or ather object could |l":.-.'-i|i§'-.' he
cstabiished 1na pilot's mind as being “Siden-
tiluahte” with the I-|||| of the runwav. and this

s nol the imtent of the rule
Rules Are Not Unbreakahle

Severtheless, the male rematns the same
B ntiv the FAA his e ity 1o install a rachio

“Ix"” &t the | oint wherne the oilot <hould be
SELIne |i||' Il.li:.iT|_|| 'L'i--l_._jJ _"|_'f|':'|‘r||.!'-

Clccasionadly a few pilots "bust” minimums

—iescend below mummums in order ta land.

i I §% Sp—
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wiorst cplanty took 280 [Ives, stunned =urvivors si

T B

wing. Investigators

“We can't tel] vou how many times they make
it." smd ¥Ts8 Chairman Todd, "but we can
tell vou once or twice when they dido't.™

Are vou “shocked”? Why? Have vou never
run a red light in a horey to eet home? The
Faa recognizes the “subtle bhut strong pries
sures on the pilot to land, delver s passen
rers, and avoid costly diversions when weath
er conditions are marginal,”

In the low-visibihty environment, plots
pccastonnlly face 2 subtle and dangerous foe

the visual illusion. An example: On an ap-
proach through poatchy clouds, §  captam
lockerd Uy wihien hic first officer called, ".-"IL]'l
proach lights "

“1 2eemed to be unbelievably Arph!™ the
captom recalled Resisting the templation to
lower the nose, he checked s Instruments,
which told hm he wis stull on the approach
path. He landed safely

Ihe A Safery Cliatlenge

|!:|'|

pear the Pan Am cralt's

are sull siftng evidence 1o determuane probable cause

hie effects of this tlusson have Been Known
for decades, but sinee it's rarely encountered,
nilots can be surprised.

“Patchy clouds can tempt o goy Lo go visual
too soon,” said Capl Paul Soderlind, former
director of fiving for Northwest Orient. “He
brepks out a bit, disrepards s mmstromerits,
and tres 1o do it by the eveball method. [ feel
this 15 the worst hazard of all.”

['here's a lesson here, and on this point
there's no fuss. Let Capt. Frunk Ormonroyd,
fizght technical manager for Bntish Airways

Furopean Lhvision, speak for evervbody:
“The lower we o on instruments, the safer

wie el

Muoke the Choice — and Get the Blume

Suppose that a pilot can't see anvithing at
pll at Dectsion Helght, or that he sees only
some of the approach lights, which offer him

£29
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aircraft of the future will use the signals ta fiy curves

segmented, or path-stratehing inltlsl approaches. < ILS path

Thtl:fdmﬂanwmmnuh;mwt regs, steer - MiSpathean
craft with differant speads will use
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litthe vertical gumidance. What should he do?

“The rules require the pilot o decide
whether the visual puidance is ‘adeqguate,’”
said Dr. Edward S. Calvert “If he crashes,
then by definition he made the wrong decision
anid can be blamed ™

Dir. Calvert retired tn 1965 from the Roval
Aircraft Estabhshment after a distinguished
career studying the low-vistnlity landing
Bent and grav, he is described by a pilot
friend as “one of the most unboffinlike boffins
that ever was"” “Boffin" is British slang for
scientist. Though Calvert never learned o
iy, he speaks a pilot’s langpuage,

“Even 1n quite good visibility,” he told me
i Camberley, England. “visual sudnnee in
the vertical pline is poor unti] the pilot's eves
are ghout 100 feet above the ground ™

Hearing this, | realized why 1 had to check
the Hight instruments during my approach
in the 747.

Dr. Calvert explained that he and his cql-
leagues developed a clear-day guidance aidd
Next time yvou land, vou might notice the
lights beside the runway at the touchdown
point. Pilots use the relationship between
them for vertical puidance.

They say, “Red over white, vou're right”
(on the approach path). “Red over red, vou're
dead"” (below the approach path) Don't let
that scare vou You've heard about “pilot
error.” This i “pilot humaor.”

Dr. Calvert continued: “With automatics
as good as they are now, you can afford to do
a few seconds of ballistic Aving in Jow visibil-
ity before attempting to iy visually, During
this time vou are not really seeing ¢nough for
vertical control, and the legal implications of
that are quite unpleasant for the writers of
the resulations.

“But with high-quality automatics. do vou
need tor No harm'll come, provided vou don't
encounter shear and have to correct some-
thing, or have an illusion and think that vou
have to, Without seeing the aiming point in

those situations, it's a very serious business.”

For Iheria Air Lines Capt. Jesus Calderon
Ceaztelu, approaching Boston's Logan Airport
an December 17, 1973, it became serious husi-
ness. After an nutoptlot approach, Calderdn
disconnected and swiltched to visual flight.
Fortunately no one was killed when the
McDonnell Douglas DC-10 crashed. In its
report the NTS8 blamed an encounter with
wind shear, which resulted in an increased
rate of descent that Calderdn “did not recog-
nize, and may have been unabile to recognize”
because of “marginal visual cues™ resulting
from the low ceiling and poor visibility in the
final-approach zone. The zafety board stated
that Culderin was just three seconds too late
in taking corrective action.

Opinions Vary on Study Cance Hution

Who gives seriots answers o serions
questions about serious business? Researchers
can, but the researchers tell me their work has
never been carried to conclusions that compel
At Wright-Patterson Air Force Biase a few
vears ago the ¥aa and the Air Foree launched
the most scientifically thorough mvestigation
of the low-visibility landing ever attempted,
bBeginning with a stmulator.

“For the first time, pilot performance was
betng tested under the most trving conditions.™
said Aer Lingus Capt. St John MeCloskey,
chairman of the All Weather Operations
Study Group, International Federation of Air
Line Pilots Associations.

Before actual flights were undertaken, the
program was stoppeed by FAAL at the recom-
mendation of the Air Transport Association
ol America, the organization thal represents
most U5 scheduled mirlines. The ata felt
that the program had proceeded without their
consultation, and was being conducted with
mulitary hardware that might not be applic-
able to the needs of civil aviation

An FAA otheial told me that his agency con-
sidered the simulator “inadequate.™

Reducing transition time from instrument to visaal flight, an eleetronic display
superimpeses flight-path information on the lighted runway and approach-light system
at Toulouse, France (top). The Head-Up Display, mounted on o pane of ghiss near the
windshield, is directly in front of the pilot’s eves: here the captain of an Air Inter gisliner
Maneuvers agFsinst g stromg crosawind

Near the top of the mstrument panel of & Boeing 737 (right) at ¥asa Langley, two
cathode-ray tubes present similar information. Pilots generally prefer the head-up
version, but Xasa is evaluating both for airline operations

232
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A researcher on the program agreed that
“the simulator was not adequate, nor was the
study intended, to address safety issues from
the regulatory point of view." But, he added,
“The simulator was entirely adequate to
examine the studyvs basic question: 'What
must the pilot see, and for how long, to land
an airplane in low visibilitv? This question
has pever been answered.”

A representative of the U S, Air Line Pilots
Association told me that the study promised
to “cast doubt on the safety of present land-
Ing minimums.”

In their report the researchers commented
that the problem of approaches and lundings
in poor vistbility remained “extensive and
ill-defned,” and that the part of the problem
they had looked at was like “the tip of an
iwceberi "

Towiurd u Safer Tomomrow

The low-visthility “iceberg™ is a rure berg
indleed in the ocean of landings, and pilots are
doing a good job of steering over 1t. How can
they do a better job in the future? The practi-
citl answer: better gadgets.

One possibifity is the Head-Up Display,
which projects crucial Bight-path information
on a glass in front of the pilot's eves, showing
him what to do to stay on the approach path
(preceding page). There's been a fuss for vears
over this gadget Finally, ot ras's request,
NASA 15 evaluating HUD for airline operations

The inevitable trend, however, is automg-
tion. Someday a jetliner will be built that will
fly itzelf from takeoff to touchdown; pilots
will merely monitor 1ts performance. Theyv're
monitoring certain landings now,

[y 1976, the second vear of British Airways
European Division's operations in Category
IT1, “the blind landing,” their jetliners auto-
landded at Heathrow Airport in runway visi-
bilities as little as 100 meters. That's o hit
longer thun o football feld, the distance a jet
traverses in 1.3 seconds.

On November 18, 1976, a TWA crew pene-
trated the “Cat 111" bastion with an autoland
at 1,000-foot runway visibilitv in a Lockheed

Tristar at San Fruncisco. This is the wave of
the future, but don't hold vour breath until it
reaches the Altoona airport.

Unlike an autopilot, an nutoland svstem
poes all the way. Latched onto the radio
altimeter during the final moments of the
approach, computers land the airplane. Pilots
merely monitor the instruments.

From the flight deck 1 have viewed half a
dozen clear-day antolands by the TrStar and
the Boeing 747, They possess svstems that
are the peak of the engineder’s art—as does the
MeDonnell Douglas DC-10, Autoland can de-
Iver vou where vou want to go, and when,
with little regard to weather. But there is
some question whether these systems are
providing enough information to the pilots
who have to monitor them.

“Approaching the runway in the Category
I environment, man and machine are out of
thme,” said William F. Swartz, one of the ice-
berg”™ researchers at Wright-Patterson. “Bet-
ter instruments or displays are crucial for the
crew to perform their monitoring task, and to
alert them to take over in the remote event of
systemy fatlure close to the ground.”

Thomas G. Foxworth, a veternn Pan Am
pilot and an aeronautical engineer, comments:
“In the flight deck of the future, we may as
well put the pilots behind glass and give the
flight attendant an ax, with mstructions to
break the glass in case of emergency.”

There's another fuss brewing here.

Relux and Enjov It

Listen., though, to an Air Force officer
recently retired from *Wright-Pat.” He has
madde scores of landings in visibilities that
would immabilize a snail. He has shared his
findings with many airfiine pilots. He's not a
loud man,

“Tell your readers,” Lt. Col. Larry Hadley
sugpested, “that their pilots are tremendously
experienced. They know that the problems
exsst, but the record shows that passengers
are in dogeone good hands "

When the rain slants across vour window
on final approach, remember that 0

Wha's afraid of Aying? Not the traveling public, who throng sboard tetliners in ever
increasing numbers. In o passenger lounge at Dallas/Fort Worth Airport, the mood i
casual, and rightly so. These people will be about ten times safer during their Sights than

i they were o drive their own automobiles the same distance.
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Penguins
and T'herr
Neighbors

By ROGER TORY PETERSON

Photographs by
DES and JEN BARTLETT

E COULD HEAR the pen-
guins long béfore we saw them
—mvriads of clamorous rock-
hoppers  trumpeting  “Hurrah-hurrah-
hurrah,” swarming where the island
stoped jaggedly into the Seuth Atlantic
Porpoises plaved there; gnd fleets of the

red-eved little snomes zipped among
them. Coming in to land, each penguin
swam the final stretch underwater and
then popped out onto the shelf of mck
like a jack-in-the-box

Long files of rockhoppers, still drip-
ping, hopped up the slanting ledges. They
bounced from boulder o boulder like
mideets in a sack race. When the rocks
became ton steep or slippery, they dug
their shurp nails into grooves gouged by
their ancestors over the vears.

Charmed by these deceptively doll-
like birds, my companions were tempted
to pick them up—they weigh only six
pounds and stand scarcely two feet high
“Dion't trv it," 1 warned. “There is noth-
ing cuddly about them. The cutting cdge

Abandoning an Antarctic iceberz o file
of Adéhe penguims heads for the open
sei In the world's lonely southernmost
reaches, a noted ornithologist and his
shipmates ind the wildlife population
spectacular and varied.
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the rockhopper’s beak i knife sharp.”

We had traveled thousands of miles to wit-
ness thiz spectacle on Westpoint Island. one
aof the Falklands, off the =guthern tip of South
America. It was our first port of call in the
MS Lindblad Explover's |atest wildlife odyvs-
sey Lo the latitudes of the Antarctic. As an
expedition naturalist, T had during ten such
vovages become enamored of the natives
the penguins-—those unbirdlike birds whose
behavior at times seems 50 much like ours
But my fellow passengers and | would also
observe the other creatures that abound in
the subpolir seas: albatrosses, petrels, shags,
seals, as well as the now scarce whales. The
lonely Falklands are one of the richest arens
for spabirds and marnne mammaols on the
fringes of the South Atlantic

Congregating by the thousands; the rock-
hoppers poked. jabbed, and jostied one an-
other. They were rude 1o us too
out of their way to nipat us and fail our shins
with thetr stiff fippers While we surveved
Lhe |JI1|:".l]:'I multitude, & dark hawklike bire
swooped in and grabbed a fuzzy chick. It was
a1 strinted caracara, one of the world's rarest
birds of prey,

A far worse predator once riddied penguin
populations, Durmng the 1800 men Killed
miflions of penguins in the Falkland Islands
andd botled the carcasses m iron pots to ren-
der their oil Today the penguins bhere are
government  protected. and  rockhappers
alone must number close to five million

There are some 17 species of penguims. In
my travels I have seen and photographed
them all Only three—the emperor, the Adéhie,
andd the chinstrap—are strictly Antarctic. The
others range from the more temperate sub
antarctic islands to the tropics. One, the
Ceabapuigos penguin, even reaches the Equator

'he common denominator i their en-
vironment 2 a cool or eold ocean current
But imagine swimming about in icy seas in o
thick waterproof suit, then landing on a rocks
<hore to spend davs in a crowded colony with
the sun beating down: How does 4 penguim

nt

The Author: A world-renowned ormatholomst,
artist. and nature writer, Roeger Tory Peterson 1
pethups best known s editor of more than 2
naturnl history fweld puides Bird lovers ave ol
lowesd his simple identificaton methods for 43
vierrs sirce the st edition of 4 Fredd Gurde fo B
HBirvds appeared in 1593
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More than a holiday on ice, the jourmey
beetween subpolar lands and the Antarctii
Perinsila (above: on the M5 Lindbiod
Explorer offered passengers an inlensive
course in nadural history, At an abandoned

whetling station on South Georgin kslangd

lime penbon pengsuin snunters past & rotting
hulk (helow) Awaiting return to their ship
vneing page), pissengers toast Christmos
Eve with spice coolies and hot wine punch
In o world of white, their red parkas help

mutddes keep trick of them




such extremes of environment? pemguin can Hufl its feathers
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ration when ashore, i lour. While the bones of most sirhorne birds




are hollow for Bghiness, penguins are Harelv u peck apart, a colony of 10,00
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il feathers. Hutchedd the previous vear
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As if walking an water, a Wilson's storm
petrel searches for tiny squid and erus
taceans inbovel, Seven inches lone; this is
the smallest Bird to breed on the Antaretic
Continent

A mixed menagerie crowds a South Geor-
g beach (facing page) king and gentoo
penguins, corpulent elephant seals. and
southern fur seale and their copl-black pups.
Fur seals. once hunted nearly W extinction,
today are making n comeback

244

se1, and others—aonce were harpooned far al
sen and towed here and to the other settle-
ments where they were fenset] and their
blubber rendered into oil Eventually the
greal factory ships and declining catches
mutele such shore stations competitively im-
practical. These davs we see few whales on
our Antarctic cruises, except for killersand seis.

I have never set foot in a more disturbing
place than Gryvtviken The great platform on
which the whales were cut up has not known
blood and guts for vears, but the aura of death
15 pervasive. The besch i< o mortuary strewn
as far gs the eve can see with the whitened
bones of countless whales. Yet Iving among
the debris were dozens of elephant seal pups,
wide-eved and innocent. Near one of the
abandoned buildings a pod of molting ele-
phant seals sprawled over the rusting ma-
chinery. These huge mammals suffered the
same decimation as the whales but have
made more of o comehack

Until recently the elephant seals of South
Ceorgia were harvested for their blubber
under license from the Falklands, and up to
0,000 of the largest bulls were taken vearly
In 1964 the killing stopped.

A big bull elephant seal, largest of the seals.
may measure more than 20 feet long and
welgh three or four tons. Cow seals are ahout
half as long. The big fellows contest for their
horems in Seplember, Octobeér, and Novem-
ber. Now, in December, they had returned to
the ocean to feed on squid and fish, Pups con-
cerved the vear before were about two months
old and newly weaned; they were living on
their fat before going to sen themselves

Before leaving the desolate whaling station,
several of us joined Keith Shackleton, a vet-
eran Explover stalf member, on a short pil-
grimage. We followed a footpath to a little
picket-fenced  cemetery, where among the
wooden crosses marking the graves of whal-
ers and sealers stood a granite shaft. These
words were inscribed on it

TO THE DEAR MEMORY OF
ERNEST HENRY SHACKLETON
EXPLORER

In 1909 Sir Ernest Shackleton came within
111 statute miles of the South Pole, three vears
before Roald Amundeen and Robert F. Scot
suceeeded in reaching it In 1913, on his third
south Polar expedition, Shuckleton's ship was
crisshed by the (Contised on page 250)
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A family epic draws wildlife artist Keith
shickleton to circle Elephamt Tsland  In
L9 lo, monihs after oo crushed Eadurance.
the ship of explorer Sir Emest Shackleton
his expedition reached the island From
there, Keith's remote kinsman and  fiw
crewmen salled o South Georma The 22
who remained survived 125 hellish fays un
ul his return. A grisly place.” savs Reith:
his pamting of leopard seals (below) em

bellishes & poage of the sxplorer's log.

=
fu | |

(Confinued from paee 244) ice of

it
Wedidell Sen. He and his men set up camp
on a drfting floe, eventually reaching
Elephant 1sland, where he ordered 22 of his
men o remain. Then the explorer and five
fald e el I'”Iﬂu:f'lt*.:]'L"—' a1l a lifebnat more
than 800 miles to South Georgin There thes
found help, and after several months all his

men were savied

The great explorer died on South Georgis
of heart ldilure on January 5, 1922, the day
after hée armived on another vovoee Now
keith, his distant relative. placed @ wreath on

the simple grave

Expedition Gets a Roval Beception

Uhne of the best areas in South Georgia for
the naturnlist is the Bav of Islec When we
mased our Lodiacs—rubber landing boats

seating a doren or so 'IH.-|I|.l|.|;'—||.'|'fLI Lthe long

shingle beach, we were mel by a laree wel-
COming commattée of King penguins. Stand
ing shoulder to shoulder, they looked us over
regally, then shuffled away in a body

Reaching a height of three feet, kings are
the most calorful of all penguins in their blue-
wray Jackets, bright orange collars, and silvery
white shirtfronts. I can think of few other
sigrhits in the bird world more spectacular than
1 vast wall-to-wall carpet of king penguins
T'his colony af 10000 birds restedd near the
foot of o small melting glacier

From a nearby slope I could see virtually
every penguin in the colony. Each incubating
bird was holding a single, areemsh white,
pear-shaped g on top of its thick feet, keep
ing it warm under a bulging apron of skin
ers (ptges 240041

and feal

The hirds were evenly spaced, keeping one
another in place with a jab of the beak or o
slap of a fipper. When a homecoming king
ambled through the colony, it wiss assailed on
all sules. Here and there, wounded flippers
:-Inurfll_'fl the whiie |'||_I,'._L'h|_'l of combatants

Weéighing 30 to 40 pounds, the king pen-
EUIN I=-%8C0Nd 10 sune |||'|j':.' to the ETN O,
which may weigh twice as much and stand
tour feet tall. But unlike the emperor, which
spends its lite on the =ea ice of the polar
coasts, the king inhabits the barren, muddy
Hats and beaches of subantarctic islands

[t life cyele is unlike that of any cther pen-
guin, Lhe chicks take as long as 13 months to
pecome self-sufficient; a pair of adults can

- —
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successfully rear only two chicks during a
three-vear period, Most birds, we observed,
were incubating eges, while & few adults
tended offspring as large as themselves. Some
voungsters, looking like long-nosed dwarfs
wearing brown fur coats, were shedding their
vouthful fuzz. Presently they would look not
unlike their parents, and would put out to seq
to run the gantlet of predatory leopard seals
while learning to catch Bsh and seuid.

Leaving the nesting penguins, we crossed
to Albatrass Island, still in the Bay of lsles, o
see the nest of the wandering albatross, one of
the largest of 13 species (pages 242-3). Air-
borne, it 13 a champion glider. but it must
paddle and flap laboriously into the wined
when taking off from water,

Using ropes, we scaled the bluff above the
beach to the grassy platenu where the birds
lived and were now beginning their breeding
cvele. A few of the previous vear's voung still
sul about; they would =oon be flving. Incom-
ing arnivals greeted cach other with bill clack-
ing and wing spreading. They walked aboul
like wld =alts, swayving from side to side.

As many as nine yvears may pass before a
wandering albatross produces its first ege. It
apparently takes that long to become efficient
enough at gleaning the sex to feed another
mauth. A pair raises one Young every second
vear; thus only about half the breedimge popu-
lation is nesting during any one vear. But the
life =pan is long; some may bve 50 vears

Fven the immuture wandering albatross
that returns to its natal home after three or
four vears il sea may engage in ritual danc-
ing and wing spresding with other voung
birds. Although no eges are laid, the courting
birds eventually form partnerships that may
endure for life.

Unwilling Mutador Faces Bullish Charge

To hecome more familiar with other alba-
trosses, we beached our Zodiacs one morming
at the head of a deep bay at Elsehul, near
the western extremity of South Georgia. On
the way to the slopes where the birds were
nesting, we had to avoid inert elephant seals,
piled against oné another like gargantuan
slugs, and several bull fur seals belligerently
puarding their harems One of our party,
John Dornan, bearing tripod and cinecamera
on his shoulder, was charged by an angry
350-pound bull, Because of 4 stiff leg, Dorman

FPenguins and Their Neighbors

had to stand his ground. “Stop where yvou
are!” he shouted The astonished fur seal,
recogmizing o really dominant male, halted
in its tracks.

How different from the feisty bulls were
the nesting light-mantled sooty albatrosses,
Innocent of the ways of humans, they let us
come near them as they brooded their large
single eges. One gently nibbled my fingers. Iis
mate swept past to look me over, riding the
updrafts. This small albatross Is perhaps the
most perfect gliding machine of alll the
stronger the gale, the more effortless its flight

(n a neighboring cliff overhanging the
bay, we discovered a small colony of gray-
headed albatrosses. With their pearly hencls
and black bills with vellow piping, thes
seemer] to me the handsomest of all alba
trosses. If a pair of gray-hesds successfully
manage to raise their single chick, they do not
breed the next vear, butl take an albatross
vacation, riding the westerhies

Macaronis: Dandies of the Anbochic

That aftermoon, on the other side of the
hay, we investigated a huge mixed colony of
black-browed albatrosses and macaroni pen-
ruins. The name macaroni, which in earlier
centuries meant a “fop,” derives from the
drooping golden plumes thiat adorn the birds’
caps. They lay two eges, one smaller than the
other, but, though both may hatch, only one
chick is raised.

Untold thoosands of macaronis occupied
their boulder-strewn metropolis on a hill
Many were trumpeting nossily and showing
readiness to mate, with head and bill stretehed
forward and flippers waving rhythmically
Thetr associates, the albatrosses; sat in digm-
fied silence on their tall cones of mud and wirf.

Leaving South Georgia in our wake, Cap-
tain Nilsson pointed the Explover toward the
South Orkneys. There, on Signy Island, site
of another British Antarctic Survey station,
snow petrels were flving about the cliffs.
When | cam¢ upon a pair incubating therr
single white ege in a crevice, 1 edged closer
with camera to my eye. Pftt! One of the birds
ejected a jet of viscous orange oil over my
lens, a disagreeable habit all petrels have.

The snow petrel nests on Mountam crags
as much as 200 miles inland on the Antarctic
Continent. ranking it among the birds that
live farthest south. Concealed beneath its
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Lighining snap of a leopard seal's faws doons an ither terrified Adelics were leaping from the water
vdélie penguin (above). ns its compoamons huddle mto the photographers’ rubber baat. With a flick of
on an e Aoe:; a paar of black-hacked gulls and a ts head, the seal bemns teartng 1ts meal into bite
hiwvermmg storm petrel gwall scraps. Meanwhile,  size chunks (lower might), Yet the penguins
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white plumiige is a dark-gray down thit gives
warmth by retaining body heat

Leaving Signy, we headed for Hope Bay
near the tip of the Antarctic Peninsula. There
Argentina has a far-south research station,
Esperanza. As we reached the jetty, loud-
speakers were blaring tango music.

Esperanzs is aone of the few stations that
still use sled dogs We found the huskies
chained in a line not far from a colony of
Adelie penmiins— 100,000 or more—extend-
mng from the station for ot least a mile to the
fool of a4 great glacier

While we were muking {riends with the
thogs, an Adelie waddled up to one and was
miet with a lethal snap of the jaws. Adélies—
the litthe chaps in the tuxedos—have never
known wolves or other endemic land-based
mammals; thus they hove no fear of dogs, |
have sometimes wondered whether they re-
gard humans as just another kind of penguin

Walking through the colony, we came upon
i group of Adelies that a Jeopard seal had
forced to seck refuge on o rageed block of ice
Two of the birds were mutilated and bloodsy
The predatory seal, lurking under the lip of
the ice, surfaced two or three times, watching
us. Then an incoutious penguin plunged in
and swam for shore. Quick as a finsh the
leopurd seal grabbed the Adélie, and thrash-
ing it this way and that, literally shook the
body out of its skin (preceding page). A leop-
wrrl send will feed on knll, but when near a
penguin colony it likes its krill pre-processed

Penguin Behavior Seems Almost Fluman

Captain Nilsson stecred next for the Chil-
can and Russian scientific stations which
lie only five minutes apart on King George
Island ® T spent most of my time there at b
peninsula where three species of penguins
bive together in enclaves—sentoos, Adelies,
and chinstraps. These three closely related
penguins belong to the same genus, Pygoscelis,
which, loosely translated from the Greek,
means “rump-legeed.” All have long spiks
tails but differ in head patterns: The genton
hias g white patch over the eve, the chingrap
a nurrow black line across its white throat,
and the Adelie a solid black head and white
eve-ring. I'he Adihe, which bears the name of
French explorer Dumont d'Urville’s wife, 1%

*Sor Y Antarctica’s Nearer Shde” by Samaeel W M
Eiews, 1 the NSovernher 1971 NaTioxan GEOGRAFHIC
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the most strictly Antarctic of the three and
the most plentiful, numbering in the millions.

A penguin community may be the size of a
gmall town or & large city, and as [ watched
the Adéhies, chinstraps, and gentoos going
about their dailv business, | thought that
muany of their activities seemed strnikingly hu-
man. There is constant bickering—constant
greeting. protest, and challenge. There is love
(but- no privacy), There 1s thievery, as when
one penguin steals another's stones to buld a
nest, and even juvenile delinquency when
unmated two- or three-vear-olds clumsily
take over unguarded nests and chicks, which
thev may nol properly care for

Sotural Antifreese Protects leehish

The Explover glided on from King George
lsland to Anvers Island and the United States'
Palmer Station. the most comiortable base
in the Antarctic. The recreation room's ex-
pansive glass windows look out on a bulkhead
jetty where the Hera, research vessel of the
National Science Foundation, is moored. This
wooden ship, built in Bristol, Maine, was
named after the sloop whose young caplain,
Nathanie!l Palmer, mav have besn the first
man o sight the Antarctic Continent.

Ax a naturalist, 1 was particularly inter-
ested in the station's laboratory research on
the strange, colorless, almost transparent
wefish, which have no hemoglohin, or red pig-
ment, in their blood. | wondered how these
fish are able to live among ice foes and icy
caverns without freezing solid. A scientist
explinned that their blood contains a speciad
protein—an  antifreeze—that  prevents  jee
crvstals from forming in their bodies.

swarms of  Adeélies nest near Palmer.
Watching them, | thought how exactly alike
to our eves each Adélie looks. Yet a penguin
instantly recognizes s own mate and chick
hy the sound of their volces—as experimental
work with tape recorders has shown us

Penmuns, albatrosses, skuas, seals, and
whiles are other nations, responding to life
thythms quite alien o our own. To the nat-
uralist, the Antarctic & a4 tremendous ex-
perience. Becausé of the simplified ecosvstem
and the great numbers of individuals of very
few species, he can more readily observe
cause and effect; he can understand more
clearly some of the buasic principles of sur-
vival—and life. []

Nuational Geographic, Augaye 1977
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Jounney through
acolossus

HE AUTHOR'S ODYSSEY oovered
B 100,000 miles, enisscrossing & nation that
stretches nearly halfway around the Narth-
ern Hemisphere Two watches were neederd
to keep him on schedule, since throughout
Il time zones trams and planes run only on
Muescow time

T liked Siberin,” said Dean, “though the
name brings prisan camps to the minds of
most Americans. They are thene somowhere,
of course, but the rest is frontierlike Ying can
fly all duy and see nothing but forests ™

2}

o L

WONTH| FOLE - & '*‘

Aiithior visihed pltces Shawn 16 T —2——H—

G HRONITENG WO _El' g

ey :.-"Eﬂmll_ll._u o aad & .'
Bkl B0 | RaamBbE Salind =

il i -
: __J H'I‘ ELMAILLE 57 PEE e g1l 7 i &,
& , RETTIRE L REIREAFN T s : j

being, if only for & tme, a part of these peo-
ple, of talking with them, of sharing their life.
... But this was not to be”

Chur problems were not identical, but 1 find
the ambassador’s words still pertinent 25
vears later. [ know the gnawing worry about
imadvertently causing problems to those who
are friendly to you. And 1 have often felt dis-
couraged by the constant effort to cross what
Mr. Kennan called that “invisible and in-
superable barrier.”

Yet, with patience and luck, it does hap-
pen. 1 remember an evening in a Tyumen
restautant. It i common practice in Soviet
restaurants to join others at tables with
empty seats; However, foreigners are often
segregated from ordingry diners. So when

National Geographic, August 1977



three young people, two girls and one man,
asked if they could sit with us, we welcomerd
the opportunity and said, “Poshaluisia,
sadites—Please, sit down.”

Only at that instant did thev realize we
weren't Russinn. Thev looked flustered, and
blushed. The lady manager of the restaurant,
knowing that we were foreigners, rushed over
and told our new friends in very brusque
Russian that the table was saniaf—reserved.
In Russian I protested that these were our
friends; we wanted them to join us. For-
tunately the manager relented.

These voung people were from small
Siberian villages farther to the north, and
they were in Tvumen to compete In a cross-
country ski race. This was their first visit to

Five Times 1o Yakuitsk

the “big citv." We could tell by thelr expres-
sions that to sit with foreigners was *hlowing
their minds.”

Often Soviet restaurants have ve music.
And so it was on this night in Tvumen—Iloud,
paeudo rock music. We danced with the girls,
and they talked freely of their life in the
village, of sports, and particuliarly about the
skiing event they were 1o purticipate in

With the help of our mterpreter we told
them about our families and life in the United
States, One of the girls was very striking, with
tdark hair and Aashing eves. When we bade
one andther good night, she said with a new
comfidence, “1 didn't know it could be so
eisy to talk with Amencans.”

Joumalists Buffeted hy Political Winds

In a way, | have thought of my work as a
“people to people” project, and my lens u4s one
small peephole through which others may
gaze into & world not often seen. 1 have
mentally contrasied it with the secret. mas-
sivee, expensive, and highly technological ob-
servition that goes on between the Sowviet
Union and the West all the time. Probably
never before in ‘history have governments
known so much about each other, and their
peoples so fittle.

That is why 1 keep at it, even though 1
know the result is almost punrenteed o be
less than complete—that, by the rules im-
posed by my hosts, much will be left out

Sometimes  the most rm-eiuJIj. arranged
trips are canceled without warning or reason.
If relations between Washington and Mos-
cow become strained—the spirit of detente
cools—there is a ripple effect. The winds of
international relations blow even the smallest
blade of grass in the Soviet Union,

Buit times and men change. And some com-
miunication is preferable to none. Through
the photographs and text brought out of the
US55 R over the past 16 years, lterally
millions of our members have zained m their
knowledge of that vast power on the other

sidde of its self-erected wall So long as an ex-

change i maintained, so long as communica-
tion continues, we are all better and not
worse off.

In the last analysis, 1 believe in the in-
telligence of the free mind to understand the
context of what is reported from nations like
the Soviet Union
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Yakut=k | asked for it once during 4 summér
visit. In July, however, stroganina 15 not oo
popular. Finally Viktor Yakoviev, a Novosti
Press Agency photographer, located a frozen
fish someone had stored in an anderground
|;s::'r:h_'-tfnh.~'.1 cooler.

somehow it didn't taste as delicious as n
had before Not wanting to offend Viktor, |
wrapped most of the fish in plastic and tucked
it in my shoulder bag, along with my swester
and other gear, and departed for the airport. 1
forgot the fsh In a couple of days, | discov-
erecl, stroganina can undergo a dramatice—
perhape the word is overpowering—change!

Materallv, Soviet Life Improves

Although villiage hife proceeds with 4 samie-
ness that seems eternal, T have witnessed
many changes in Soviet cities over the past
decade and a half. Yakutsk has doublid in
papidation, to 140,000. The environs of Mos-
cow and countless other cities have spawned
vist Blocks of look-alike apartments to help
house the country's 2535 milhon people

I hive seen many new factories and power
plants, and mare automobiles and consumer
roicls. Shopping queues have grown shorter,
clothes maore stvlish, TV sets and luxury items
more readily available. Materially, at least,

Fimpis dov Yorkuf s

v

life seems to have improved somewhat for
the average Soviet citizen.

When 1 frit went to Eussin, dissident
voices were sitent. Today there are a few that
are outspoken, and others that are not. Most
of these dissidents have a zenuine love of
their motherland that 1 admire. INot all are
doctrinaire opponents of the political svstem
Some are artists, writers, and poets who
resent dictated canons of art. Others wizh
their religion to be no deterrent to thesr
participation in Soviet life. They only want to
exercise the rghts supposedly granted them
by their own constitotion Bul even many
who are unhappy are dedicated Communisis
In general, they have recetved me warmily
and treated me generously

1 have spent many a pleasant evening dis-
cussing life, Jove, schools, work, capitalism—
many things. And the stvlized diatribes in
Provdn seem rrelevant when that doay's
paper is spread over a table and covered with
smioked bsh, tonsue, sausage, and tns ol sar-
dines, or borscht, cucumbers, cheese, cakes,
and that marveloas bréad, as rich and dork
nz Russion earth. And iwwe-cold vodka served
with hot boiled potatoes!

It is difficult mot to bridge an deological
gulf when laughter and muosic il a room
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Friend to friend. But most of these hearty in-
formal feasts could not be photographecd.

Same of my friends and co-workers within
Novostt have extended themselves bevond
their official duties to |‘11'||'- 1'}1?;1-5.:1—.-4.|;-]1h |JI‘-.s_i:-
ects. And 1 know full well that without their
help and the officinl assistance of Movost, |
could not have worked there at all

Muny other persons, both official and not
a0 official, have gone out of their way to lend
encouragement, a helping hand, to take care
of a current need. Cne voung gir] | shall never
forget. After a verv tryving day of ciimbing to
the 14.000-foot level of Mount Elbrus, she
offered me a drink of warm frunt juice. [ reads-
Iy nccepted. Only after 1 had downed it did |
stop to think that she had carried the tin of

Fivie Times to Yakutsk

juice yp the mountain on ber own back—and
now she had none to drink for herself. Yet she
smiled warmly as she watched the lguid
biring life back to my battered limbs

On another occpsion, riding o train, a
soldier noticed that the band on my wrist-
wintch was broken. Imimediately he offered
me his own. [ knew he would be offended of
I did not accept

The names linger in my mind .. . Natasha,
Vastly, Lena, Nina, Borls, Valentin, leor,
hragim, Anna ... >ome I hear from occa-
sionilly. Often the letter 12 posted from an-
other country. Maost of them [ shall never see
nar hear from again. The Russians 1 knew
left their mark on me. Perhaps 1 left some-
thing with them []
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PURDAH IN INDIA

Liife Behind the Vel

ARTICLE AND PHOTOGRAPHS BY
DORANNE WILSON JACOBSON, Ph.D.

HAT SHORT THING lets vour legs
stick out And surely vou must have
Jewelry for those nanked ankles!™

Motibai, an old woman of strong
character, made 1t clear at our first
meeting that my American clothes were as
inappropriate in her village o central India
as 4 topless bathing suit would be on Fifth
AVENLE

I hadn’t thought of my somewhat dowdy
kneg-length skirts as immodest But, out of
deference o Motibai and local fashion, |
switched to full-length sans and silver ankle
ornaments. " Ah, now vou look nice," she said,
“And decent.”

By Motibai's rules, T was still underdressed:
My face should also have been covered.
especially in the presence of certain men. For
she, like millions of Hindus and Muslims of
northern and central Tndia, practices pur-
dah, following complex rules of veiling and
seclusion that have been heeded by women in
much of India for nearly g thousand vears

An ancient custom, purdah (meaning Yeur-
tain” in Persian) remains strong in many
Muslim lands as well as in India, where, par-
arfoxicallv, » woman prime minister until
recently governed one-sixth of the world’s
people. ‘While most educated women there

consider its strnictures outmoded, purdah
seems o survive—especially in the country-
side—because it aids the smooth functioning
of a family-oriented society,

A typical rural community of central India,
Motibai’s village of Nimkhern lies some 40
miles enst of Bhopal, capital of Madhya
Pradesh, India’s largest state (map, paae 273)
[ts earth-and-stone houses, with whitewashed
walls and tiled roofs, cluster on a wooded hill
side overlooking a fertile plain. Temple,
shrines, and mosgue proclaim the spiritual
allegiance of some 630 residents: Four-fifths
of the population 15 Hinduw; the rest Mushim
Members of both faiths practice purdah—
but with certain differences

since the surrounding fields usually pro.
duce a surplus of wheat and pulse, these
people are—by their countrv's standards—
reasonably prosperous. And here, despite
recent changes, basic features of ape-old
cistes and customs endure

I had settled in Nimkhera—socially com-
plex for a small village—to explore the hid-
den world of purdah. For three vears 1 en-
joved a close view of life behind the vell rarely
seen by Westerners, Purdah, T found, requires
both men and women to conform to exacting
disciplines. (Continned on page 274)

Withdrawn as o shadow before new in-laws, a voung bhride veils ber face. For
her and millions of other women of rural Indis, life is ordered according to purdah
the centuries-old custom of secludine women. Under striet rules prlopted at marriaee,

a Himdu worman veils before all older peanle of her in-laws' village, and even before
her busband in the presence of other people. Although purdab may seem outmoded in
our modern workd, the author found it 1o be, in fact, a strong support of family hife









Her “indecent” Western skirt
handoned for o sard, anthropologist
[Miranne Jacobson trades stones in Hindi
with women of the weaver caste (left)

A new biricle it= shrouded and st 1o
deference to her mother-in-low, who as

hiad af the household may ive more openlds
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hushand, and their daughter ived three
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above). Accepted into village hife,
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In fact my husband, Jerry, who was work-
ing on an archeological project nearby, had
to make as many adjustments us | to win ap-
proval. With most neighbors he could not
property ask a husband about his wife, men-
tion my name, or enter a courtvard unan-
nounced for fear of surprising an unveiled
woman. During our entire Nimkhera stay he
never saw the faces of some of mv best friends.

Our 4-year-old daughter, Laurie, quickly
learned where she could go and where her
father could not. She learned, too, 1o recomnize
veiled women by the babies they carried.

For Jerry, speaking directly to most women
wits taboo—in public, even to me.

Jerry found that idea difficult o accept:
“¥ou mean we can't walk or talk with each
other outside the house? But what if T want 1o
tell you something?"

“Ask a child to deliver the message "

*That doesnt do much for togpetherness ™

Purdih Strengthens Family Ties

Actually, one of the practical aspects of
purdah is that it permits enforced together-
ness to operate without too much friction. For
in crowded India, where three or four genera-
tions may live under one roof, a man who
seldom communicates with another's wife or
sees much more than her toes 15 not very apt
to change puartners And lines of authority
within the family are clearbv understood.

Traditionally, wives move in with their
hushands and in-laws, and thus the family
grows. In this part of Indin, Hindu marciages
for the most part are arranged by parents of
the same caste but of different villages, be-
tween voung people who have never met

Such was the case with Prembai, a2 charm-
ing high-caste Brahman girl of 14 wha, ac-
cording to Indian law at the tme, should not
have been wed before age 15, (The age has
now been raised to 18.) Many villasers inore
this rule. I had been invited to participate
in the preparations that preceded her mar-
riage o Shiv Prasad, g handsome vouth who
lived some 40 miles away. For several days

we anointed Prembai with purifving turmeric
paste and serenaded her with wedding songs
(pages 280-81).

On a date deemed favorable by astrological
caleculations, Shiv Prasad and his party ar-
rivedl, heralded by a brass band and a daz-
zling display of fireworks. Veiled completely,
Prembai sat among the visitors, receiving
gifts of jewelry, cothing, cosmetics, and
sweets, Then, in a predawn ceremony led by
a Hindu priest, the couple walked seven
trmes (an auspicious number) around a sacred
fire to seal their union

Women Have Their Day— Colorfully

Um another day drums beckoned me to a
lively celebration following the Hindu wed-
ding of 12-year-old Bhuri

I had known the women of Bhuri's weaver-
caste family as seemingly shy and subservient.
almost more shadow than substance in the
presence of strange men. But not that day.
With obvious enjoyment they dashed pot-
fuls of scarlet and indigo dve into the faces
of the men who had accompanied the groom.
Mot content with this mess, they smeared the
bright goo into the ears and noses of their
drippiing but docile victims (page 276).

After tving a cowbell around the neck of
the groom’s father, who, under the usual rules
of purdah etiquette, would hardly be a figure
of fun, the women burst forth with a medley of
raucous and rsqué songs. Such antics are a
wood-humored expression of the tensions that
mevitably exist between in-laws.

Bhuri did not participate; she was hiding
mnside the house, from which she would not
etmierge until her husband and his entourpee
departed. In several vears, after she had at-
talned maturity, they would be reunited at
his familyv's home to begin their married life.
Prembai, too, would (ollow this course

Jerrv accompanied Hari Naravan, a Brah-
man yvouth of 18 on his gawswe—brnging
home the bride. Parting from hier fumily, the
girl Andolwili wept pitecusly; on the ride
back to Nimkhera in our jeep, veil and silence

Veils fall away und conversation flows at the villige well, where richly dressed
Hindu girls; away from their elders, happily collect water for & wedding, Going 1o
the well and attending religous festivals gre among the fow times young women
earape the family cloister. Seclusion does not mean idleness, however. Women in
purdah lead busy bves taking care of children, cooking, and working in the Belds.

| B
|
i
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concealed her feelings. Later she proved her

sparit had survived the separation: As part

Of ¢vVery gauni, man and wile grab lor a prece
Chutrngeous for a day, female relntivies

. jewelry mn a platter of turmeric water—a
ol A new brdce condciuode wedding Testistties

rituslly abusing male kinsmen of the symbolic contest for power. Supposedly, the
eroons. In an act svmbolic of the rvals more airle one will male the marriaee An
MILWREN In-liws, the women g | dolwall won five out of seven rounds
numorecdy smear ohve an the men (helow Families as well as faiths differ in the ways
Most villige wothie: accept purdal they uphold purdal; Hindizss of the high-
tenets, which, though confinime. pirovide ranking Brahmaoan caste like middle-aeed Ke
security and clearly defime duties and roles sarbdl fmvor a stnct interpretation. [ sat in
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drive out the evil spint. Cured, the bride the wall beside the stove. Nowadays yvou can

returted demarely o her hushansd
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Priva's hrother had come (o gel ber and he
children for one such vacation
A hen nre vou comiing back? 1 asked het

In  thret Heriaps four, months,” she
answered happily
But surelv vou'll miss someone from here s
“MNo one at all.”™ We both Knew 1t was im
refer o Der husband,
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wirild not see her asain until she relurnes
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attended by even the most sequestered bahus
At this unigue celebration, Important men
of the village wait upon and worship nine

lttle sorls selected to reépresent all their kind
“Young girls, kanvas, are just like poddesses,’
a Brahman prrrest explained "We sive them
sweets, sarts, and monev; we touch their fede
and gnrland them with flowers as a symbaol o
pur respect for chaste womanhood. [t pledses
Matabar o see us honor them so.”

In this regmon women hove had political
A= well as relimous power: Nimkhera was
once part of Bhopal State, ruled for more
than eighty vears by velled Muslim gueens
called begams. The last one abdicated in 1926
in favor of her son, Nawab Hamidullnh Khan;
his reign ended after Bhopal State in 1940

became & part of independent India, and Iater
merged with Madhyva Pradesh,

Her Highness Shahbano Maimoona Sultan,
widow of Hamidullah Kahin. still lves in the
Hhopal F'ill..ll. & ||'||_':'. ohce shiared. Chver ten
she described the purdah world of her youth

“When | was married in 1905, I wiss only 5
vears old; myv hushand was 11 [ spent the
rest of my childhood in thiz palace obsérving
purdah in its strictest sense, My hushand snd
his older brothers and their sons were the only
mules I met with: the only man outside the
farmily I saw was the old, white-beprded cook
I went to school here but always behind a
curtain. The teacher sat on the other side, and
wie never saw each other

“My mother-in-law showed that sswd can do
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rule o Lo bheland

anvthing
purtlih, But atter my husband became ruler,
she decided purdiah should vield to modern
trends, and we both gave up t

loday voung women of Bhopal's former
roval fami

LY EN o A

| il |'I|

v wiear blue jeans andd dnve sports

cars like others of thelr ace elsewhere
However. in vi

WILYS §

lges like MNimkhera, alid
uEe more slowlv, Une of the first to
break cown |_-I|r|:'.|_'|| bBarriers there was Hirs
Jahan, of a hgh-status, conservative Pathan
Muslim famaly

“Until recently 1 seldom went out. and |
never visited the bazaar,” Birjis Jahun told
me, “un tnps toomy matka, T wore a burka,
rocke 4 bus owned by a relative
driven the last mile in 2 horse-drawn carriage
completely enclosed with # curtain”

T Wik

Hirps Jehan now travels about pretty much
as she pleases, wearing o asse= but oo
burka (page 2749 My eves are burka enough.”
she s, “1f 1 don't lift them o look at any-

o, who can call me immodest ?

.:rL 4

“Yes, T still have an escort, usually ane of

'

For all eves o see, o little zirl erins
rpsaly m the cradle of her grandiuther’s
arms. Revered as symbols of purity, zirls
remmtind adults of the honor and famils
strength them |‘||_||'|-|' purdal will preserve

my sons. But otherwise, for me, purdah is a
thing of the past. T gave it up because T want
lo know what goes on outside mv own {our
walls. Few upper-class Muslim women of
Bhopal now wear burkns "

Mone of Birjis Jahan's fve daorhters in-
tend o keep strict purdah, but they have not
rejected it altogether. Her oldest son, Akhtar,
married a cousin who NEVET vils, vl s
spent most of her vears within the home

[aughter Su shuns  the
burka, but <he remains highlyv decornus in her
bDehavior, never venturing outside without o
':h.J:.II:'Tler' She was 'i'1T'i_1.',':[|_';=_'. tutiored (wath

aut a curtam) and recent

w20

Lina,

Vv owier] a cousin of
her choice

For Mushms; matchmaking between cous-
N 1s Nl UNCOINMmoOn,. sinoe. _.4'4'|r','|.'[i1|5: L)
Mushm law, women share in the familv in-
heritande. Jomnang Kin in matrimony keeps
property within the famih

Purdah Wames as Education Spreads

Schooling s nothing new to India’s city
Eirls: many o on to higher education. This
tretd 15 beginnime to take hold in villages like
Simkhera “But what good does 1t ddo™ a vil
ape matron asked, “if housework 15 our
goatl? v passed tests in water fetchinge, cook
thearine without attendine a

ing, anid chi
single ©lass,”

Prembai and Motibai realize that purdah’s
popularity is wamng, but they accept its con
ditions as vital to the continuance of rural
familv life with its built-in work foree aned
socurity for all aes

witching kamla and Priva ¢
they chatted, It was clear to me that when
duties and roles are clearly assigned, there is
no doubt about responsibility, and essentia
tasks are completed without arpument. Re-
stramts remingd vouths and elders alike that
their own needs come <second to those of the

BN grain as

family, =0 vital to survival in villpge India

Mile voices echoed in the courtvard. Kam-
i and Priva pulled their vells down over their
faces and silently continued cleaning their
phatters of grain L]
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How Soon
Will We Measure
In Metric?

By KENNETH F. WEAVER
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Drawings by DONALD A. MACKAY

“Thou shalt not have in thine
house divers measures, a
great and a small, But thou
shalt have a perfect and just
weight, s perfect and just
measure shalt thou have....”

DEUTERMNOMY 2% 1L4-15

ACH DAY in the United
State: an estimated 20

billion messurements
are made. The scientzst, for his
measuring, uses the meirc
system—logicad, simple, and
unifierl. But for most of us,
what an antiquated, criazy-
quilt hodgepodge we custom-
arily employ!

We have, for example, a dry
gquart that is larger than a
liquid quart, both are smaller
than a British quart. An ounce
for measuring fluids is not the
same as an ounce used for
welghing; moreover, the avoir-
dupois ounce is bghter than the
troy ounce and the apothe-
caries’ ounce.

Or consider tons. There's
a long ton and a short ton, a
register ton and a measure-
ment ton, a wheat ton and a
metric ton—all different

(Our barrel ranges from 31 Lo
42 gullons. We divide the gallon
into four quarts, eight pints, or
it gills—to say nothing of
five fifths.

We split the mile into eight
furlongs, 30 chains, 320 rods,
&80 fathoms, 1,760 vards, and
5,280 feet. Then we divide the
foot by 12 to get inches

Actually the United States
has three kinds of miles. Qur
survey mile, used in land men-
surements, 18 roughly one-
eighth of an inch longer than
the intermational mile. Con-
fusingly, both are known as
statute miles, and both are
shorter than the nautical mile

We deal with hands and
cords, drams and scruples,
pecks and carats, grains and
points, firkins and hogsheads—
all part of a gloriously illomcal
mingle-mangle of some Bl
SETErale measures.

Yet we count by tens, by the
decimal svstem, because ten is
the only number that creates
multiples of itself by simply
changing the frst digit Then
why not measure by tenss

How we got into this muddle
15 & storv that goes back to the

THIS ARTICLE TEARS OUT ALONG PERFORATED LINE

Babylonians and Egyvptians, to
the Romans and Vikings, and
o assorted Enghsh monarchs
of centunes ago,

In Egyptan papyrus texts,
thousands of vears old, there
appears the figure of a forearm,
symbol for the cubit This
earliest recorded unit of men-
surement wac based on the
lenigth of the arm from elbow
to fingertip—roughly 18 inches.
The Great Pyramid of Cheops
was built to cubits. And so0, ac-
cording to Genests, was Noah's
Ark—3X) cuhits long.

Even m Noah's time the
measurement  confusion  had
already begun. Forearms, after
all, vary in length, Moreover,
there were different cubits. Leg-
end has it that the Egyptian
King Menes decreed a roval




or sacred cubit 14 percent
larger than the common cubit.
This oversize measure was
used in building his own palace
but was forbidden to others
The original meaning of “pha-
rach,” incidentally, was “great
house.”

For measuring weight, the
ancients userd grains of wheat
or barleyveorns, the grain to
this day 1= one of the smullest
units of weight, 1/7,000 of a
pound. The carat, used In
welghing gpems, wis dernved
from the tiny carnb seed.

The mile came (o us from
the Romans via Britain. In
Caesar's day the mile was the
mille passus, 1,000 double
steps by n Roman legonary.
It was 5,000 Roman feet.
Queen Bess, in the late 16th

century, added 280 feet so the
mile would be exactly eight
“furrow-longs,” or furlongs

No one knows just how the
vard got started, although it
may be no coincidence that it
1= a double cubit In any case,
it s a fundamental unit of
English measurement. The
word itself comes from the Old
English word grevd, rod. the
staff used for measuring, Henry
I established the vard as the
distance from the tip of his
rovil nese (o his fingertips.

As for the moh, in the tenth
century it was the span of the
knuckles on King Edpgar's

P}t

thumb. And the foot was de-
vreed by Charlemagne to be
the length of his own foot—
about 12.7 present-day inches.
But the English statute books
of 1305 standardized the foot
as 36 barleveorns “laken from
the middle of the ear™ and lnad
el o end.

atill another definition of the
ool comes from a 16th-century
(German regulation:

“Stand at the door of a
church on Sunday, bid 16 men
to stog, tall ones and short ones
as they happen to pass out 4s
the service i= Anizhed, then
make them put their left feet
one behind the other and the
length obtained shall be a right
and lawful rod, and the 16th
shall be a right and lawiful foot.”

The six-foot fathom, used by
seafaring men, eguaded the
span of a Viking's outstretched
arms. The acre was the amouni
of land plowed by a voke of
oxen in one day. And the gal-
lon (the one in use in the United
States todav) was Queen Anne's
wine gallon. It was much small-
¢r than the ale gallon of her
day and different from the mm-
perinl gallon eventually adopt-
el for British use.

The confusion resulting from
siech an unwieldy makeshift of
messures led to a desire for a
more sensible system. Thomas
Jefferson, in 1790, proposed o
decimal svstem, based on units
of 10, just like our money. In

hizs plan, for example, 10 feet
would be a decad, 10 decads a
roodd, 10 roods a furlong, and
10 furlongs a mile.

Congress did not buy Jetfer-
son's ideas, but at that same
time the ferment of the French
Revolution and the upsurge of
intervst in science produced
unother system based on 10's—
the metric system. It was the
most  remarkable plan  for
measurement ever devised.

[ts keystone was the meter,
from the Gireek metron, mean-
mg “a measure” This new
basic unit was not denved

from the wvariables of human
anatomy; rather, it was (o
spring from the universe iself
The métre, as approved by the
French National Convention in
1795, was to be ane ten-mil-
lionth of the length of earth's
meridian between the Equator
and the North FPole

To determine this distance, o
team of survevors had set out to
mensure an arc of the meridian
between Dunkirk in France
and Barcelona in Spain. De-
spite  many difhculties—they
were plagued by the hostility of
peasants and by arrests for
treason—the survevors finalky
siceeeded. The meter was
established at approximately
3937 inches

From this unit of length, a
unit of valume was derived bv



cubing a tenth of a meter to
produce the liter. And a liter of
water produced a basic umnit
of mass, the kilogram.

For Lirger units, multiples on
the basis of 10 were eventually
provided, with Greek prefives:
thus dekameter [or 10 meters,
hectometer for 100, kilometer
for 1,000, megameter for a mil-
lion, and so on. For subdivi-
sions, Latin prefixes were used:
decimeter for o tenmth of &
meter, centimeter for a 100th,
millimeter for a 1,000th, and
microméeter for a4 millionth

Thus all the units were inti-
malely and uniformly related.
For the first time the world had
avallable a consistent, unified
measurement system in which
calculations would be easy—
no more unwieldy fractions, no
more memorizng a host of con-
version factors.

“Never has anyvthing more
gramd and simple, more co-
herent in all its parts, issued

from the hand of man,” wrote
Antoine Lavoisier, the maost
famous French scientist of
the time.

Ower the decades the metric
svstem has been modified and
expanded into what is known
tocday as SL, Le Systéme Inier-
niabiongl 'Umités. 51 provides
five other bazic units besides
the meter and the kilogram. For
example, the unit for time 15
the second; the ampere is the
hasic unit for electricity, and
for temperature the degree
Celsius (formerly centigrade),
For scientific use, temperatures
are measured in kelvins start-
ing with absolute zero (—273.15
Cl A kelvin is equal to a
depree Celsius. In addition,
the meter has been redefined,
for even greater accuracy, as
1,650,763.73 wavelengths of
orange-red light emitted by the
krypton-86 atom.

Gradually at first, then ever
maore rapidly, the metric system

took root in Europe in the 15th
century. It spread to other con-
tinents until, today, 95 percent
of the world's inhabitants speak
its language. Only in the United
States (and in Brunei, Burma,
Liberia, and Yemen) 1s it not
vet the system generally in use.

Repeatedly our nation has
approached metrication, but i
has always backed away from
full embrace. Nevertheless, by
act of Congress, metric has
been “legal” in the United
States since 1866

| Metrie (S1) prefixes
|
Multiplicotion factar Prefix Symbol Meaning (in USA) In other counfries
1 QOO0 000 000 000 000 000 = 10" exa 3 one guintiifion times trillion
| | 000000000000000 =10"* peta P one quadrillion times  thausand billion
1 000 000 000000 = 10" ters T ane trillion times Billion
1000000000 =10 gign G one billon times millicrd
| 1000000 =170 meaa M one million fimes
| 1000=100 kilo k one thousand times
100=10" hecte h* ane hundred times
= 10=10  dekn do® ften times
01 =107 deac d* ane tenth of
| 001 =107 centi <* one hundredth of
: 0000 =102 milli m one thousandth of
| 0.000001 =10"% micro  w one millionth of
0000000001 =100Y nane n one billionth of milliardih
0000 000000001 = 107" pico P one trillionth of billionth
0.000 000 DO 000001 = 107" femto § one guadrillionth of  thousond billionth
| 0.000 000 000 000 00001 = 107" ame a one guintillionth of trillionth
“while hecta, debn, deci, and conti are 51 prafices, their use thoold generclly be ovwoided sxcept tor the 51 unit.multiples
for areo ond velume and nontechnicol use of cantimeten, as for body ond clothing measurement. The peelia hetio should
ba ovsided oho bacoias the longhond wymbal b may be confused with L

2849



Moreover, our representa-
uve simed the Treaty of the
Meter in Paris in 15873, Thus
we joined the other major
nations ol the world in endors-
ing the metric system as the
infernationally  preferred sys-
tem. We also gave backing toa
permanent International Bu-
reau of Weights and Measures.

Further, in 1393 the United
States became an “officially™
metric nation. Three vears
carlier we had received from
the Intermations]l Bureau new
and refined meter bars and
kilogram weights These were
dieclared to be the nation's
“tundamential standards”™ of
length amnd mass The pound,
the foot, and other customary
units were redefined as frac-
tions of the metric units.

And vet we did not @ve up
the welter of customary units
Bitter opposition from both
labor and business mel every
attempt W el o metric bill
through Congress. As recently
as 1920 pamphlets were pub-
lished with ttles such as "What
Real He-Men Think of the
Compulsory Metrc System.”

Earlier, anti-metric forces
had published as their theme
song 4 ditty entitled “A Pint's
i Pound the World Around,”
with thi=s ringing stanza

Ther down with every
“metric” scheme
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Taught by the foreign
sehool,

We'll wovship still our
Father's Ceodd!

And keep our Father's
“rule™

A perfect inch, a perfect
pind,

The Anglo’s honest
porenid,

Shall hold thewr place
upon the earth,

Till Time's last trump

shall sound!

But thoughtful citizens con-
tinued to point out the merits
af the metric system. As Alex-
ander Graham Bell testified
before Congress (his statement
was printed in the March 1906
GEOGRATHIC)

“It 15 safe to say that, after
the metric systern has been
adopted by the United States
and our people have become
accustomed to s use, we
wollld no more dream of going
back 1o the present system of
welghts and measures than we
would think of carrving on the
processes of arithmetic through
the medium of the old Roman
letters 1n place of the Arabic
numerals we now employ.”

Eventually the anti-metric
amtabon  ched away., Greal
Britain began conversion Lo
the metric system in 1965, Aus-
tralia followed in 1970, Canada
in 1971, The United States was
isolated—an islind in & metric
sedi Cur huge multinntional cor-
porations, with many branches
abread, found themselves
forced to use metnic as well as
custidmary units. Quite natural.
ly they favored conversion to a
single system

Many began converting on
their own, spurred by a deci-
sion from the nine Common
Market countries that after
April 21, 1978, they would ac-

cept no imports unless abeled
in metric dimensions.

Finally, on December 23,
1975, President Gerald R Ford
signed the Metric Conversion
Act of 1975, calling for volun-
lary conversion to the metric
system and establishing a U. 5.
Metric Board to coordinate
that conversion.

Even though Congress and
the President did not go so far
a5 to require mandatory con-
version, most observers see the
changeover coming with in-
creagsing  rapidity anyway.
(dhcials and businessmen to
whom 1 have talked give vary-
ing estimates: somi see a pre-
dominantly metric  United
States by the early ‘80's, More
pessmmistic  forecasts  suggest
1990, But all agreec we are
moving fast on the metrnic roard.

Even without metrnic legis-
lation we have already gone a
consideralile distance down
that road. Scientists use metric
mepsurements exclusively. o
do many of our engineers.

Most of us are familiar with
35-millimeter cameras and film,
500-milligram vitamin pills,
skis labeled in centimeters,
hypodermics measured in cubic
centimeters (the same as milli-
liters), and cars with engine
displacement stated In liter=
The airlines have long weighed
our lugeage in Kilograme on
overseas flights. We have



Metric (S units

— e g —

Guantity Commaon units Symbol Acceptable S;rmhn-l
equivalent
lerigth kilomeier km
mater m
centimster om
millimetar mm
micrometer )]
Of e sguare kilometer km?
square hectometer hm? hectare ha
square meter m?
sQucre centimeter om?
square millimeter mm?
e TTL AT cugic meter m?
cubic decimater dm? liter® L
cubic cantimeter cm® millilirer® mi
velocity metar per secand m/s
kilameter per hour kmjh
acceleralion meter per second sguared mya
frequency megahertz MHz
kilohertz kHz
hartz Hz
TOEES Megogam Mg mettic ton '
kllagrom ko
greim g
milligram ma
dainity Hl-ng.mm per cubic meter "I'tg;.fm’ gram per [iter gL
force kilanewtan kN
nEwton M
QreEsyjie kiloposcal kFa
anergy, work, of megajoule M
cquanfity of heot kilojoule 3
jcule J
kilowatt-hour kW-h
oowel oF heot flow kilowalt W
rote wierh w
LA e L RS LT kelvin K
dearee Celsius y =
F-:F_'l'r'l';l'__ Cufrent E!:I'-I'-Ii]-_ﬁ-l"-l!- |&L
auantity of elactricity l:nrull:ldﬂ-'ﬁ L
ampere-haur A
electromotive force volt v
alactng resistonce ohm i -
lyperinguy tlengity condeala cd -

*To be mved anly For flutds (both gmes and lgelidh) and for dry Ingradient In recipes. Da net vie any pr-lh with “ltare”

excapt “milk."
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Common metrie (S1) conversions

It
you Multiply To
krow by find
laresgyrin
lnches X 254 = mijllimeter
fee = 0.305 = matars
yards X 0914 = meters
miles X 1 .609 = kilometers
ornea
scjuare wnd:. x 0.836 = BOuUare meters
ocres X 0405 = hectares
vl urme
quarfs (lg] x93 = |iters
cublc yards X 0.755 = cisbic meters
Mty -
ounces (owdp) X 835 = grams
pounds (avdp) X (0.454 = kilograms
trmparrotuie _
degrees Fohrenheit X 5/9 (after
subtracting 32) = degrees Calsius
lrigth
millimeters = 0.039 = inches
meters X 3.28] =
matary X | 094 = yurds
kilometers X L& = miles
rpa - B
square meters X 1.196 = squdre yords
hectares X 247N = grCres
walume _
liters X 1.057 = guarts (lg)
cublc meters X 1.308 = gubic yards
i =L LY
grams X 0035 = ounces (avdp)
kilograms ¢ 2.205 = pounds (avdp)’

TinTiEEroture
degrees Celsivs X /5 (then
add 32) = degrees Fahrenheit




witched races in the Clympic
games—all in metric,

In at least 14 states some
road signs show both mile
and kilometer distances or
speed limits. The same s now
true of signs in some national
parks A few months ago I.]'Ii:

signs be changed to metric be-
ginming i July 1978 Coca-
Cola, 7-Up, Pepsi-Cola, Dr
Pepper, and Shasta are now
marketed in liter containers.
By the end of 1979, all wines
and spirits must be bottled in
mutric sizes. The familiar fifth
will become 750 milliliters—
about one percent less.

Federal agencies increas-
ingly use metric measurements.
The Department of Agriculture
publishes crop vields and gramn
shipments in metric tons, All
NASA reparts give metric, with
customary figures added. The
Patent and Trademark Office
now requires that patent appli-
cations Include metric dimen-
sions of items.

Of the top 1,000 major man-
ufacturing and industrial con-
cerns in the United States, more
than 60 percent are estimated
to be metric or in transition

All four major molor com-
panies are converting. Ford
began ten vears ago and pio-
neercd with the designing of
the metric Pinto engine. Lsen-
eral Motors followed in 1975

with the largely metric Che-
vette. Since 1973, (ad] has de-
signed all new parts in metric.

Has conversion posed an
onerous burden on industry? |
asked this question of a number

of industry représentatives.
Their answer 15 uniformly no.

“The worry is greatly over-
stressed,” says P.E. Burke of
American Motors. 1t turns out
to be a myth that it would cost
enormous  sums"”  Everett
Baugh of General Motors says,
“{;oing metric i the Chevette
caused no more than a ripple.”

And George Nassaver of
Procier and Gamble puts 1t
¢ven more succinctly

“{yoing metric is no g deal!™

Perhaps not for business and
industry. But how will it affect
ordinary people, who now have
to learn to think in a different
measurement language?

For youngsters, al least, it is
no problem. The other day my
G-vear-old granddaughter, who
is excited about collecting in-
secls, wins describing her latest

find. “It's just about a cent-

meter long,” she sad.

The metric system will hoid
no terrors for her. Like most
children in the U 5, she is
learning melric measurements
in school. Some school svstems,
in farct, are phasing out instrue-
ton n customary units. Some
states now reguire that all new
texthooks use the metric system
exclusively.

For older generations, con-
version will mean more effort
But manufacturers are help-
ing to ense the transition. Levi
Strauss is putting dual labeling
on its boys' pants. Dress pat-
terns for vears have given both
measurements. Meltrnic recipes
Are  ApPeAring  In WoImen's
IMAALINeS,

And grocery stores are full of
dual-labeled packages. Recent-
Iv 1 found rice, 16 oz (454 g,
canned beans, 15 oz (425 g,
pineapple juice, 36 fAwd oz
(106 L), cream by the pint (473
mL), amd chocolite bars, 4 0z
(1134 ) And by contrast,

mustard, 1 kg (35 oz).
While conversions like these
help at first, the advice of other

dimp:
"l !EI".I"I' | e +h|.f.’:

countries now  successtully
making the transition & o
avord translating as much as
possible. ¥ Learn to think metric
from the beginning” they
counsel. “Then the changeover
goes smoothly,”

A few tips help one get a
feel for metnc dimensions
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and quantities. For example:

.. .ameter 1s only a little longer
than a yard;

...a kilogram is only a little
heawier than two pounds;

@ liter is only slightly more

than a quart.

A teagpoon is five milliliters;
a tablespoon 15. A 2l-gallon
tank holds about 80 liters of
pasoline. A dollar bill or a
paper clip each weighs about
one gram. A golf ball weighs
46 grams, i vears INATIONAL
GEDGRAPHICS fall just under
five Kilograms, and an average
man weighs 75 kilograms.

A dmme weighs two grams
and is one millimeter thick. A
stick of pum is 75 millimeters
long. a pencid 190, The long
dimension of a standard manila
falder 1s 300 millimeters.

The ordinary chalr seat is
about 450 millimeters high; a
doorknob &5 usually about a
meter from the floor. The
Washington Monument is 170
meters tall, the Empire State
Building 380 meters, and
Mount Everest 8,845,

Chicago to New York City is
1,00 kilometers. The earth
15 40,000 kilometers around,
and the moon is 400,000 kilo-
melers away.

And the national 33-mile-
per-hour speed limit comes to
about 90 kilometers per hour

Temperatures in Celsius will
not be difficult if one remem-
bers that at 0° water freezes
and at 100" it boils; 18" is
recommended room tempera-
ture for saving energy, 22° to

8.4

167 is comfortable; 357 is a hot
day; 37° is body temperature.
For cooks, 185° i= 8 moderate
oven ant 215% i< hot

All in all, switching gradu-
ally to metric should cavse nio
SETIOUS INCONVENienNces or ex-
pense to the average person,
according to the experience of
such countries as Australia
and Canada With effective
public education, people dis-
cover miost of their fears about
metrication are unfounded.

For example, as the Ameni-
can National Metric Council
points out, cooks will not need
to throw away favorite cook-
books or recipes; they will con-
tinue using them as they do

now. For metric recipes now
becoming  available, metric
meRsuring spoons cost only a
few cents. Measuring cups
already on the market are
conveniently marked in both
mualliliters and ounces as well as
in fractions of a cup,

Mechanics will need metric
tools, of course. But many of
them have long since made the
investment because of the need
to work on foreign cars.

Will new packaging sizes
substantially raise food costs?
Food producers say not. It's
simply a matter of adjusting
machinery, not of making
entirely new machinery,

Some things won't change
even after we are predominant-
Iy a metric country. Our money
system will remain unchanged;
so0 will units of time. Twelve
will still make a dozen, 20 a
score. Dirivers will continue to
say, “Fill ‘er up!” or “Five
dollars’ worth!" We'll still talk
about “hrst down and ten vards
to go." And we will retadn such
expressions ne milestone, ten-
pallon hat, and inchworm.

We will not likely switch to
saying “28.35 grams of pre-
vention are worth (:4535 kilo-
graom of cure,”" or “Give him
2.54 centimeters and he'll take
1,604 meters ™

With a little time, we'll all
find that switching to metric s
indeed no big deal—except,
perhaps, for the worried farm
wife who said she wasn't sure
she could get her hens w lay

EgEs In metric sizes| (1

Meter or metre? The French, of course, apell it with an -re, as do

all the English-speaking countries except the United States. One argument
for that spelling is that it distinguishes between the word mi-cro-metre; a
measurement, and mi-CroM-eler, a tool for measuring. In the United Stutes,
both spellings are officially recognized. Some federal ugencies use one form,
some the other. The American National Metric Council prefers -er, while
the American Society for Testing and Muterials stands by the -re form.
Lintil the question is resolved, the GeoGrapHIC will continue (o Use mefer.
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The new 1977 Toyola Corona offers
attractive new styling Icaded with com-
fort &nd comvenience comparable 1o cars
costirg much, much mara. s the culmingation
ol Toyoia qualily and enginsening. That's why wi
say: I you can find a better buall small car than &
Corong. . buy 1 Incidentally, there are four difensnd
=~ Mmodeds to choose from, inciuding
- a 5-Door Wanon and a specal “Lusury Ediion’
4-Dioor Sedan featured
. full of comfort and convenience.
Faatunes that run the gamut trom an aectic "uning
pasfork” clock to wall-tp-wall carpaling and bmeo
4 giass all around. In the "Luury Edition,” aquipped with
SUSTN  \ automatic transmissian, the comion includes a full-widin
L front saal in rich velour-type upholstery. This Corona is
the roormies!, best equipped sadan in the antim Toyota fine
Beauty, full of personal preferences. Corona  — ——
ofters many of the options found on E:rpEﬂE.ruEf/
Liury cars. Featwes fike gir conditioning, au-
tormatic and S-speed overdnvi IransSTEssons
and —for the lirst ime — power steenng, allow
vou 1o tajior & Corona 1o your individual nesds
You can even gel a8 built-in - 40-Channel CB

raciin, The Toyvola Corena. The supreme Toyola.




Home is wherever there's a telephone.

Almost anywhere in the -.|..I'I__Ir|_:|||.__|__lll"|| vourself r||.:..|’r|||. a ohone
T,..-,.._ — - i i
nern jus Tf-.' the operator you want to place an international call, and yvou'll be back

ek

i TOUCH H'I VOILIT: ¥ 1f' Ty |r|l—1 s or business irt no tme—for less thar you Nk
P e sl el = f . i
And phoning ahead --|| oL |J| vour tnp neips make it a smoath one. oo
Long Distance is the nex ur,y_ NINg o beng ther
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2E O aHARFHIIL
Allan Royca and
photographer Bruce Dale decidad, as 1hey
soiughl a new way 10 pholograph airplane
Aandimngs. Working wilh a mode g LOCHK-
nead TriStar, thay demonstrated that the pic

1 bemade. Lockhead agraed. Then

from the 1aill

CIET'S TRY [T

IHustralions W

gador Wy

0t

the Saciaty’'s custom-equi:pment shop D
- ¥ . |
housinos Tor The camermase. Al Falimadale, Lall
-

fornia, Ligie Lockhesd techni

right) and

clare mounied them (Below)
ne remarkable piclure appears on he
eovier anothar, a time exposurg of 23 s8¢

: [praes 208-208), leads cur air-safety

arficle, Share these crealive affors. Nami-
nale g Irland for mambership loday

CALENDAR YEAH 78 MEMBERSHIF DUES INCLUDE
CUBBCRIFTION TO THE HATIONAL GEOUGRAPHIL
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Seeing the commonplace
with fresh vision
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You Can Now . \cquire @ Private Library of Distinction

The 100 Grreatest Books
Ever Winttten_

'r1 -‘|-r ¥ ié ,"-_ =4 i ' L i
i ne World s Grealest Works of Literature o Beawtifullv 1llustrated

Bound In Genuine Leather o Decovated |

ATALE Gulljvers )
OF Travels
IJ'

TWO




t ien’t difticult to list
the world’'s greatest
books [heir ttles
spring  instantly  to
evervone's mind,
because what makes a
book great is its
ability to have a lasting impact on each
new peneration of readers. A book
becomes sreat only when it is
recognized as being great- generation

atter generation

Melville's Moby Dick, Dickens” A Tale of
N Cities, Chaucer’s Canlerbury
Tales, Plato’s Republic. Thackeray's Vanity

Fair, Fielding's Tom [ones, Hawthorne's

Searlet  Letter. Duostoevsky's Crime  and
Prumniskment HL"I‘.".'L" I's |'|II.|Z.'iI Bronte's
Whithering Heiehts, Dante's Divine Comedy,
Swift's Gulliver’s Travels, Mark Twain’s
Huckleherry Finn and Miiton's Paradise Los!

Books like these are the greatest books
of all time...the books of lasting valur that
each family wants on its bookshelves

As Beautiful as They Are Meaningtul

I'he pride that one feels inacquiring this
edition of the world's greatest books
comes not only from the power and
significance of each literary master
piece. It comes also from the sheer
lu'.lulj.' of each book. Every volume in
this private library will exemplity the
ultimate in the art of printing, Hls-
trating and binding.

Genuine Leather Bindings

Today it is rare to Hind books bound in
genuine |eather. The cost of such
bindings and the time required to create
them has made the crafting of such
bindings an almost vanishing art

Unique Cover Designs of Real Gold

['o further enhance the richness and
beauty of vour books, each binding will
be decorated with real gold. Each cover
design will be deeply inlaid with this
precious metal. The back cover and the
spine of each book will be similarly

decorated.
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Distinctly Different Volumes

Distinctiveness 1s the watchword of this
private library. No two volumes are the
same. [he leather used in the bindings
will be of many colors and grains. The
type styles and llustrations will vary
from volume to volume matching the
I.II1II.|IJI:' L|'1.|I.'|L|l." ek £ h

individual works. The design

volume's leather cover will be ditterent,
with ne two alike. Even the sizes of the

'."-'1.l|-.:-. i the collection '.'.'I:'| Var

A Most Important Family Heirloom

To acquire this distinewished edition of

Lhe 100 Greatest Books Ever Written”
s to establish a family treasure that will
by -'-r|||'-1.'n_=.'| MW AN |:'.I-'-t'-.i on rrom

peneralion O generation

Gilt-edged Pages

Complementing the gold of the leathe:
]

covers desien 15 the glit edeine of evers

.'."- |'-!|'- l-"|'!J.| I:ll.

page. [he pages of every

eilt-edged in real sold

Elegant in Every Way
45 FHinal touches of |_-;|':;.;-_:-._- _

will have beautiful endsheéts of the
LNt

| .|'|I'| i PaEe mMal |-._|_-i: JNnd .:'ll_ ':1._||.||'|._E wikrh a

I ¥
|'.I|I. II :ll||l__

highest -.|.-.J|'.‘.'-. pound-in




‘hubbed” spine that 15 used in only the

finest books.

The result of all of this careful attention
to luxury and elegance is a colléction of
books that brings back memories of the
private libraries of the most
discriminating families in'days gone by

greal

A Truly Personal Library

When vou acquire this edition of “The
100 Greatest Books Ever Written” you
are building a personal library that will
be one of your most prized possessions.
To beautifully identify each book in the
edition a= part of your own private
collection, a unigque personalized name-
plate will accompany every volume.

The Acquisition Plan

Books of the quality of the volumes in
this collection are not generally avail-
able today, and they rannot be mass
produced. Because of the extraordinary
care and craftsmanship required of fine
bindings such as these, the books in the
collection will be issued at the rate of
one pel manth

Comparable books bound in genuine
leather sell for as much as $50 to $75
per volume, However, you will be
pleased to learn the volumes in this
collection will be priced at only $28.50
each for the first two full years. Fulure
volumes will be similarly priced subject
only to minor periodic adjustment to
reflect varving material costs

If yvou desire, you may return any
volume within 30 davs for a full retund
of your purchase price. Moreover, you
need purchase volumes only as long as
vou choose to do so; vou may cancel
vour subscription at any time

R.S.V.P.

To accept this invitation, you need only
complete the Preferred Subscription
Reservationand return it to us, (Itisnot
necessary to send any payment at this
time.) This simple step is all that is
necessary for you to begin building a
private library of your own that is sure
ta be envied by all who see it, and
treasured by all who use it

————

Y I e - E—

£

-
The EcaTon Fress

47 Richards Ave

Morwalk, Conn, 00857

Preferred Subscription Reservation
The 100 Greatest Bookes Ever Wintten..

The Easton Press
47 Richards Ave
Morwalk, Conn 06857

il payimienl regellred
Simiply mail this
subscripbisn reservebion,

[Mease send me the frst volume of “The 100 Greatest Books
Fver Wrirten™ and reserve a =i bl 1'I['lul1||I|EI'.:.-"I'|JI'I'II' Further
violumes will be sent at the rate of tme book Fl'r' month, 1 will
be billed $28.50* prior to shipment for each book

| may return any book within 30 days for 2 full refund, and |
LAy cancel my El.lh'b'.'!"l.l."T'l""l At any T

| imderstand that vou will send me a list ol books =cheduled
for fulure Tr.n'..—urhl:..' shiprinent. | may then indkate which
bitles on thiz list, of any, | do not want to recesve, thereby
msuring that | never receive any books 1 do not want

AN OTFTION TUOCHARECE BOOKS T MASTER CHARC

OR BANKAMERICARD WL BE MADE AVAILABLE

WHEMN YOU ARE INSYOHE ED FOR YOLUIR FIRST YO UND
. d

M ame

Address

City State.

j As a coovenbence, | prefer to pay now fos omy First
' volume in the collection al $28.50 plus 51.3% shipping
arvl handling (1otal payment $22.75). Enclosed is my check
pavable to the Easton Precs

33 b itEi b PPl i 300 A0




" Pick of the cr«¢ p.

A basker of fruit, a fine natural cheddar — this is
our pick for a really fresh dessert The fruir vou pick
ould be grapes or apples or pears. The cheddar,
of course, is Cracker Barrel from Krak
Lts another reason Amwerica spells cheese KgpApgT

Cracker Barrel. Our pride. Your joy:

KRAFT



MAMIYA
A645 & Mo645 10005

well bethe Ultimate C*’a ;

Mamivya, the world's larpest
manufacturer of professional
medium- format cameras, created
the versatile M&45 SLR System.

The M&45 and M&45 10005 are
lightweight, compact, and as easy to
handle as a fine 35mm SLR, and at .
about the same price. Yet they deliver
a negative size almost three times the
size of 35mm.

In addition to the system's two basic
camera bodies, there are 11 multi-
coated lenses — from 35mm wide angle
to 500mm telephoto. A wide choice of
viewfinders includes three with bullt-in
exposure meters. And rounding out
the system is an extensive array of

ami

interchangeable accessories.

The advanced 10005 body has all
the features and appeal of the original
Mé45, But to provide more versatility,
there are four major feature additions,
plus an action-stopping shutter speed
of 1/1000 secand.

The Mamiya M&45 System has

advanced the frontiers of medium- E
format photography with craftsman- £
ship and engineering excellence that "
make it an outstanding investment in H
quality and performance. %
i

BHMC | -
EEFFRELL & HORAEL L NS EEFA LTEAFRNY 3

Al Bieg et Btk ol

Fos more information. U S resdents sse your suthoneed Mamnys Protessionsl Products Dodles
or write. Bedl & Howell'Mamivae Company, Dent IR 7100 McCormick Road, Chicego 1L BOS45




All this. All standard.
In our lowest priced car.
The Honda

Civic 1200 Sedan.

Our standard basis for comparison:

* Front-whee| drive with lransverse mounted
gngine.

* [237CC overhegd cam 4-cylinder engine.

* Four wheel independent MocPherson sirul
suspension

« Dual-diagonal braking sysem.

« FOwer-assisted, self-adjusting front disc brakes

* Rock and pinlon steering

* FUll carpeting

* Reclining front bucket seatls.

« Tinted glass,

« PENING rear guarter windows

* Combination light switch ond turn signals on
stegring columm

« TTID odomerer

« Two-speed electrlc windshield wipers with
gleciric washers

« Loolant recovery system

« FlOw Through ventliction

« Owner tool kit

The Honda Clvic 1200 Saedan

~0me Honda models may be in short supply
I YOUT areg

Clvic 1200 (1237%cc) V77 EFA Milecge
not avallahie in Calil Esfimate:

arid high altitude counties) I"‘i!;l."l'-"-"iil':f'" “':H ¥

Sedan i-Speerd 43 Tl
d-Shead 47 g

Holchboch - 1
Homdormatic 7% 73

Civic CVCC*(1488cc)
Sadan 4-Spead 50 (48] | 39 (15
4-Spead 50 (48) I¢ (33]

Hotchbock — i SR L F
Handomatic 37 (34) | 32 (28)

5-speed  Hotchbock 4 (1) | &1 (3a) |
4-Snmad | (37) .
e e |4 (7 | 0 (8] |

Hondomaotic 312 (320 | 27 125)

Accord CVYCT* w00

J-apead .1.H- |.1..-:-; | = 33
Halchbock — SR - —
Honaomatic J1 |3z 26 (25)

Arnerican Heacala Motor [r
Momfacturer s sugpeared retanl prices excludfing
|.rl ighit, taees, lieenss qisd e .
VA ESTIMATES. Ths actaal m IEREE il et will vy
degpemaling on tha By of areving yomh do, yoor drivisng hablis
Worar oars conadition apd opehonsd Byl il For high altiudds
masckels, see vour dealer, Calt{irrnia estimairs slass

A fareiid hesaes







Some houses
were never meant

to be painted.




If hundreds of American kids
didnt get a decent breakfast,
it would be a serious thing.

._ ”?
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Business is good. You've got the momentum
lgu'mﬁ. Now s the time to pull out all the stops.
ew business mvestments let you pour 1t on with
as much style as the hard-charging Beecheraft
Dhuke.
Move out on vour own schedules. Nose out
competition by getting where you need to be

when the time 15 nght. A
company Beechcraft is
today’s answer to the
curtaled schedules and
rising costs of public

l:mnsﬂottaﬁnm
id you know that

s S
12, ACOesE]
only by private and
business aircraft ¥

mayv nat be able to reach today except by
time-wasting surface transportation.

The Beecheraft Duke takes you to these
destinations in pressunzed, air-<condiboned
comfort at speeds up to 286 mph.

It seats six people in a superbly furmished
cabin that can be custom-styled to reflect your
persanal pood taste.

The %Ee::hm*aﬂ Duke
s a sophisbicated but
uncomplicated sirplane.

It's so easy to fly that
over T0% are owner-flown
by business and
[Irnfﬁr:fsslﬂnal THETI.

pouring it on 15 vour
style, make your move now
o get the: youl
need to give the Beecheraft

Duke a realistic evaluation.

Learn to fly _
and you could win a

S IMM airplane.

(ret all the detmls now
nbout the General Aviation
Rlanufacturers Assooiation
TAKEDFF Sweenstnkes.
Lall RINL447-4T(ND,
toll free. (o Whinods, call
A0 3224400 ) smid ask Tor
BEECH TAKEOFF

rnfrrmEting



Now...let National Geographic




NATIONAL GEOCRAFHI

4 DETACH HERE

be your guide to the USSR

he 5.5 K. has been a closed book
tor decades — whether the inter-
naficnal pendulum was swinging toward
war or detente. That book has now been
opened for Geographic readers—in a
colorful story about people and places,
but not about politics
You Il join ivational Geographic's Bart
McDowell and Dean Conger on the most
extensive joumey ever undertaken in the
Soviet Union by a writer-photographer

For a limited time only
Journey Across Russia:
The Soviet Union Today
is specially priced. .. so please
order vour copyv without delay!
| YES, send me a first-edition copy of Journey
| Across Hussia: The Soviet Union Today. Bifll me
. at the special price of just $10.95 plus postage

and handling at time of shipment. If not safisfied,

| may return this book without payment After
December 31, 1977, the book will be priced at

team from the Western press! $17 05 o 10
What Is it like to attend a Russian '
L | = .
weading, Juneesl, oropening doy of | A Piaase prink da ot Ui maling Taball
school? To work or play outdoors in |
termperatures as cold as 50" below zero .
Fahrenheit? To work on a collective farm? ACDHRESS

You and your family will find answers  —
to these and many ather guestions in
Journey Arcross Russior The Soviet Unlon

|
I

i - I ————— — —
| CITY. STAIL. &P

Caffurmia nrel Moryfmel residenss péeose add gnpilcoder &S0 OF wbi B =]
loday.
Tour Kiev, “the mother of Russia" ' Compiams cedar form, nemnov fiag) fom maguae
Healrs e of Arsd, dRpkd oF W5 & R adull A

Moscow, “its heart” St Petesburs  Samiple unique cultures.
(now Leningrad), “its head."” Marvel
at magnificent palaces, cathedrals,
museums— even subway stations —
at huge statues, and war memorials,

(ain insight into the extraordinary
lives and accomplishments of Prince
Viadirmir, lvan the Terrble, Cather
ine the Great, Dostoevshky, Lenin,
Paviov, Tolstoy.

Roam the Russian heartland, the
Ukraine, the Baltic coast, Georgis,
Armenia. Kazakhstan, Siberda, and
lands in between. Listen to what
people say about their work, life-
styles, and traditions —on farms and
in factories, hospitals, offices, and homes.

Lompare the Russian Orthodox lit-
urgy with a Hussian Baptist or Buddhist
service. Shop the ancient bazaar of
fabled Samarkand. Round up a reindeer
herd. Drive a truck In freezing Siberia.
Ride a camel in the Kara Kum desert. .

Adventure after unexpected adventure
awalts you in this brand-new book. And,
as you explore its pages, vou will bring
yourself up to date on one of the least
known of the world's great powers

Please place

stamp here

National Geographic Society

Post Office Box 1640
Washington, D. C. 20013

— NN NN S ST P - —
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Actual size 7's" x 10"4"
* hardcover * 368 pages
* more than 345 pictures in
brilliant color » only $10.95

Take advantage now of this exclusive otfer

to enjoy a book that Is not avallable at your
bookstore It will acquaint you with all 15
constituent republics of the 1SS R —includ:
ing remote places never before spen by
Western journalists. This is truly a once-in-a-
litetime trip — with that magic mix of brilliant
color and superh narrative that sets National
Geographic books In a categarny by themselues.

...mail this
order form today!

Brifish West Indies

carrted. cargo

Preston’s Mew 129 Page Fully Nlustrated Catal g ol

Ship Models 4k

| and Decorative MNautical £
ldzas for the He -
cas 1or ihe Flome. : F o
.:. | I|"||I.I ||" i I|
il diekier Bfid the Bsdreads
il eyl e fdiitagal diddi
LEi &2 i Prrskiit & Bipw
.ll' i} -I ||II:|_1:|II'III,
it shapy mialdels tlafroe filsd-
s, makriienl brmfts apdd Glinds
Al gl wheels, firurehesds and score
(5 | & NEUTICOEE Eras 196 1

l]‘"u"'!l 8 -C Man 5, Whiitl Gierapnit. N Y 11544

PRESTH

High-prowed Viking “choce” land bevond
Jups adorn coms of &8 and called 1 Vinland.

renlm that domimated Un the present-das

1"1 k --I. KRy

i LESTATHEE Fior gold and
glory, MNorsemen went
Linp—plundering

from Ireland to
Asia Minor. | he RKus,
Swedish merchon When their settlement

colomsty, lelt then Was unearthed SAED

name on o vast land unfolded, Readers

— Rus<ra.. ViKinges shared the thnll of
led by Ene the Réed dh=zcoverv—an 1hey
satled westward often do i

1o Grreenland. BEric's naes O NATIONAL

| J
sl Letl discovered L E R AR I

If you stay in a different
Ramada Inn every night, you wont
oet home for nearly two years.

That makes almost 700 Ramada Inns. And with that many, you'll
probably see them just abouteverywhere you go on your next vacation.

You'll be pleasantly surprised at our competitive prices. And,
Ramada Inns let Kids 18 and Under Stay Free” in their parents’ room.

S0, for worry-free reservations anytime, anywhere. ..

e Call toll-free B0O0O-228-2828.
(In Nebraska, BOO-b42-9343.)

-
e Call the Hamada Inn nearest you.

e Call your travel agent.

With nearly 700 Inns, we're big enough
{0 be where you need us, small enough

{0 Know we need you.

"Rollaway beds gvallable

) s00-228-2828_
—

We're building a reputation,

not resting on one.
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