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Pawired by the atom, the largest

United States sulmarine makes waval history

hy circling the plobe submerped

Triton Follows
Magellan’s Wake

By CAPFT. EDWARD L, BEACH, USN

litustrations &y National Geographic photographer J. BAYLOR ROBERTS, Camdr., USYR

HERE <he stood, glone on'a rck whore
I the river meets the sea, the chill Febmu-
ary wind whipping the red scarl about
her head, the old but still useful coat wrigpped
tightly around her
| waved my white cap until T could no
lomger bear to look. That blue-eved el had
juined her Tlife to mine during the Haming
vears of World War 11 and had watched me
sail over the horizon many times since.  But
this time was ke no other
| wias takine the USS. Trifon, the largest
anid maost powerful submurine i the world,
out of Groton, Connectiout, on the voyie
submariners had been dreaming of ever since
muclear energy had made it Teasible ®* O
mission wae secret and unprecedented: To
circumnavigate the slobe along the route
Ferdinand Magellan ook 441 years betore:
to o so:submerged, unsupported, and unde-

tected: amd to bring back new knowledge
about the oceans, our ship, and ourselves.

We say ship—not boat, as submirines are
penerally  called—Dbecause Tridon, the first
vessel carrying two nuclear reactors, has the
horsepower and =mize 01 a light crmser. We
need & Nving bridee to see in all directons
when eonning her in a ¢rowded harbor, and
when [ stand up there, my eve level is 41 fegl
shove water, the height of a4 modern four-
story bullding. The ship's length s 34715
leet—iiore than two blocks along Fifth Ave-
nue in Manhattan, Her power supply is a
rrapeiruit-sized chunk of wraniom.

From Groton. across the Thames River from
New Londen, it teok Fritom 3% hours o
crizss the continenta]l sheli and reach water
deep enough for diving. | scrambled down

ringe " Navv's Long Solimaddne Srm” by Allan
€ Fisher, I Narmosan Gromaring, November, 1952
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Triton, on o Super Shakedown Cruive, Circles the Earth Under Waler

Averaging 15 kools submoerged, the L5 Navy's longest, heaviest, and most comples
submarine followed approximately the eourse charled by Ferdinamd Magellan's expedi-
tiom of 151%-22. With 154 officers and men, includime hali o dozen scientists and tech.
niciatis, Frifon sailed put of Groton, Connecticut, February 16, 1960, Eight dayse later,
about §00 miles off the tip of Brazil, she reached St Peter and S0 Paul Rocks R
310, which served as “home plate” for the around-the-world voyvage.

From leave-taking (o home-coming, the words first (win-reactor submersible
recorded a grand total of 41814 stitute miles in 84 days. 19 hours. 8 minutes, o
girdling the globe, she logged 30,752 mules in 60 duys. 21 hours. Magellan's expedition
ook three vedrs, Never once did Treiton rde atap the wuves, hut she twice broached
—partly surfaced—aonce off Argenting (o transfer an 1] crewmin to the cruiser Miacon,
and again off Spain to honor the country for which Magellan sailed. Natjonal Geo-
graphic cartographic ariist William N, Palmstrom designed the illustrative maps that
Lrage Trilor's vovage. Antarctica’s icy fingers appear bere in white
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Triton Follows Magellan's Wake

At our speed of 20 knuts the impact could
crumple our bow like an accordion.

Failure of an echo sounder is so rare that
spares are not ordinarly carried.  Should
we lose purs for good, the cruise would be en-
dangered, But giving up now is unthinkable.
Here is the perfect example of the “calculated
risk.” We shall be calculating it from here on.

Luckily, Lt. Milton Rubb and his electron-
ics  techpicians put the recaloitrunt echo
sounder in operation again within a day. A
great weight lifts from my mind.

L. §. Cruiser Comes o the Rescue

All during the second of March we drive
on toward Cape Homm, while Poole wrestles
with his kidney stone and | wrestle with the
problem of Poole,

On the morniog of the third, with the
Falkland Islands wisible m our radarscopes,
Poole has his fourth attack, by far the most
sovere, | finallv decide to turn back.

The nearest place where help might be
available is Montevideo, Uruguay, 1,100 miles
north. where the cruiser Macom is visiting.
We race toward Montevideo with all the furi-
ous energy of our twin nuclear plants,

There is only one place in this ship roomy
enough for n sick man to have un attendant,
and that’s my bunk. Jim Stark moves Poole
there and warns me before 1 make a wisit;
“You'll have trouble talking to him, he's so
changed by pain and sedation.”

All hands in the ship shure the burden, as
is customary among submarine crews. The
whole tone of the ship lowers perceptibly anid
tension is evident in g hundred small ways.
| catch many sober eyes turned in my direc-
tion. My slightest desire, whether for an
extra cup of coffee or for some report, Is car-
ried out with even greater alacrity than before.

No one m Triten will ever forget the instant
elevation of our spirits when at last & message
assures us that Maecon is sailing to meet us,
and we decide that we can transfer Poole o
one of her motor whalebots without surfac-
ing. Our shipmate will be safe. And our
submerged cruise will not be broken after all.

On March 5, at two in the morming, Macon
aned Friton made renlezvous in the waters off
Argentina; and at ten minules lo three we
cnsed our conning-tower upper hatch oot of
wiater (page 595).

Fvervone in the transfer party, includ-
ing Jim Stirk, was soaked by the water sweep-
ing aover the submerged main deck. Poole,
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bundled and swathed for protection against
Just this eventuality, stepped grogmily from
the arms of his shipmates into those of the
Muacon's boat crew. We learned later that he
recovered without an operation.

Now we could head agaim for Cape Homn,
and once more T'rifon’s turbines rogred, Com-
pared (o the 36,335 nautical miles now charted
for the entire trip, our diversion to meet
Macon looked small. But it was a pretty
goord run, about as far 4s from Newfoundland
o the Hritish Isles.

On Muprch 7 Trifon entered Estrecho de
Le Maire, between Staten Island and Tierra
del Fuego (map, page 576). Just before noon
we at last sighted Cape Horm, | directed
that all men aboard file up into the conning
tower and look at this landmark, o important
in our country’s history. At 1408 we passed
from the Atlantic 1o the Pacific Ocean.

The sea was unusually rough topside. We
were  safely  submerged and  comfortable
enough, but our <hip, even though 635 feet
down, rolled from side to side

“Imagine what this must have been like in
the old clipper days," =said Quartermaster
Curtis K. Beacham, recently nicknamed
Pappy. (1 had summarily abolished his former
nickname, which was Beach. )

“This is supposed to be good weather for
Cape Horn, bat the waves look about 12 [eet
high, the current is setting us hack three
knots to the east, and the wind comes at 25
knots from the west. What would a wind-
jammer do I & real storm?” No wonder
old-time =ailors cursed this place!

Three Times Around the Horn

It wue my first glimpse of Cape Horn,
The promontory was bold and forbidding,
like the sway-backed profile of some prehis-
toric sea monster (page 506]. Partly over-
srown with stragply vegetation, it wis washed
clean and undercut by the sea down low. The
water, deep as we approached the Cape and
deep on the fir side, was guite shallow over
the aetual passage,

(hur sole problem wias that the ship had
only two periscopes. To give everyone a
chance, we went by the Cape twice more.

Why did we not follow Magellan’s route
in this instance and pass through the Strait of
Magellan? This would have involved thread-
ing narrow Chilean waters. Permision would
have had to be obtained, and, as 1 have said,
Our mHssion Wis secret.
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Friton Follows Magellans Wake

ship means # lot more than knowing your
job alene,

Everybody must know as much as he can
about the next man’s job, too: vou'll find an

electronics: technician or a cook making his

way the length of the ship, op and down our
three decls, periodically looking up from a
Wlueprint, Hes “walking pipe"—perhaps
tracing out the 400-pound air system amid
our 86 miles of pipe and thousands of valves.

This system supplies air under 400 pounids
of pressure per square inch to the internal
calvage air valves, one on eiach side of our
10 bulkbesds. If a compartment should be
Hooded, we would vse air to force out the
witer. The man on the spot might be a cook.

Other men attend classes in English, French,
Spanish, mathematics, or civics at Lriton’s
“College of Undersea Knowledige.”

Commissaryman Ramon Baney, one of oor
five coaks, tools a leather holster for his West-
erm-siyle six gun.  Electrapics  Technician
Martin Docker paints a New England sea-
scape, Seaman Jim Smith models a head of
the Chief of the Ship, Chester R. Fitzgiurrald,
in green clay.

Electrician's Mate Richard Brown and Tor-
pedoman’s Mate Tom Schwartz assemble
plastic models of care and planes—without
the plastic cement that came in the kit

This iz significant: Mo plastic cemenl may
be used while the ship 15 submerged, no
pitint or lacquer. These materials contain
chemical solvents which in small guantities
are harmless in a well-ventilated ship. But
they could be toxic if allowed to sccumulate
in our closed-off atmosphere, alomg with the
carhon dioxide we breathe out, and the odor-
less carbon mopoxide caused by smoking.
hvdrogen genernted by the batteries, and the
Freon-12 pas that sometimes leaks from our
mir-conditioning system.

Cerms Lose Crip on Treiton's Crew

To cope with all this, we have filters, air-
regeneration machinery, amnd four corpamen
under Commander Stark, an experienced phy-
sician with a master’s degree in radiation biol-
ogy. Aside from Poole’s kidney stones, there
has been little sickness gboard. Living closely
together as we do, everybody gquickly gets
evervbody else’s cold, but after a couple of
weeks we-are immune 1o our own germs. Thus
Jim Stark’s main business is health physics
and atmosphere control: to see that our air
iz wholesome and to monilor nuclear-radia-
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tion levels with compact Geiger counters anid
ather instruments.

“You might actually receive less radiation
here than if yoo sinyed home,” he says. “Chur
reactors are well shiclded, and deep in the
water we get less ridiation from cosmic ravs
than we woulldl on the surface. Waler itsell
is an excellent shield."

Lighted “Coandles”™ Give Of Oxvgen

Jim Stark and his crew bhelp in highly
important detective work. They sample the
pir with foot-long vacuum cleaners, whose
filters pick up tiny particles for laborutory
examination ashore nter. We want to know
precisely what floats around here, how much,
and is it toxic? How can it afect men?
Where does it come from? How can it be
controlled?

For extra oxyzen, we carry one of the Na-
vy's-newest marvels: chunky black “candles,™
combining powdered iron and sodium chlorate.
If we light them, they will give off oxvgen,
not consume it

We have plenty of fresh water, In contrast
to World War 11 submannes that used elec-
tricity, Fritom has steam evaporators, These
can distill thousands of gallons a day, enough
for unrestricted use by all hands,

Az we crossed the Pacifie, attendance at our
submerged Sunday services in the crew's mess
increased, It was perhaps natural that this
ocean should evoke, {or submariners, 0 many
thoughts of the past amd the hereafler,

On March 27 we passed due north of the
spot where our namesake, U.S.8. Triton [,
wias- lost in action in 1943, It was her sixth
combat patrol, Three Japanese destrovers at-
tacked with depth charges. 1 was a few miles
away, as engineering officer on the submarine
USS. Trgger I, and remember those explo-
sions now, distant bot angry. Somebody, we
reslizerd, was taking a beating,

We helid o memorial service for Frifon [,
A ship on the surface would fire a salute, with
ouns. This we could not do. But it ocourred
to us that the only salute we could fire was
one the people of the old Tritonm would best
have appreciated,

With theé crew at attention, the forward
torpedo tubes were discharged three times in
rapid succession, We heard the echo of the
wiler ram—a slug of water which in our
newest submarines ejects the torpedo from
the tube, leaving no telltale air bubbles. We

(C'ontinued om page 801)
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Running by dead reckoning, Triton glides silently beneath brightly lit fishing

boats and interisland freighters in Bohol Strait, the Philippines. To check
position, the ship utilizes all her senses. Sonar shows bottom -
Periodically the submarine rises to periscope depth, and navigators crowd the
conning tower to observe shore lights and londmarks. Setting the scope on
previously computed bearings and altitudes, they mark the bright stars as they
appear. The “fix'’ confirms Triton’s remarkably accurate dead-reckoning course.

T Mational Geogrogpdiae Socwely
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Tritan's . trock led across
the Philippine Trench and
throvugh  Surlgnoe  Strait.
graveyard of Japonese war-
ships sunk in Wordd War 11.
Crossing the Mindanso Sea,
the stibmarine turmed north
through Bohol Strait (page
S8 and Hilutangan Chan.
el ihelow) and reached
Magellan Hov on the north
shore of tiny Mactan. Here
Ferdinand Magellan  fed
April 27, 1521, at the hands
ﬂf ﬂE.[i\'lf WHITITS,

Using periscope and probing with instruments, Triton makes a slow passage up Hilutangan Channel.
Her echo-ranging gonar flashes a picture of the walerway's shape, as illustrated by the artist’s cutaway
The visunl repeater, the sonarscope in the conning tower, clearly defines the depth of the chinnel and
wams of coral reefs near shore. Later Triton returmned down the channel, wang fnstruments glone,
The monument to Magellan, on Mactan Island, was sghted through the penscope.
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felt the fluctuation of air pressure
on our var droms. Then sounded
the clear notes of 1aps.

We sighted Guam on March 28
ane headed for the village of Agat,
where one of our crew, Edward C,
Carbullide. had been born. Car-
bullidu's service spans 14 years
anid he has never been back to
Gaptem,. (Hut he has sent wvirtuilly
all his monev home to helpy build
g new house for his parents and
pity college tuition for his younger
brothers anid sisters

“Pass the word, Carbullido to
Lhe conning tower!

Carbiullide scrambles up, heam-
ing.  Chiel Quartermaster Bill
Marshall nsks, ""Captam, [vivw
about shooting him out through
a lorpechs tube s

“Negative,” 1 sy, “He maght
serilch the paml.” LRLEL

Carbulhido  bappily takes owver
One Of, OUr Periscopes.

Cars drive on the mad alone
the witer. DMy :|r:|]!.' WOty 15 that
somebudy may spot s, People
LT !'H:I'L'1:l.' look to-sen, however
We stay In Agat Bay lonyg enough for Car-
baithido to get a close ook

"Many more peéople,” he =ays, Y50 many
more houses. There's my father’s house! |
know it from the pictores he =ent me.”

Whin we |‘[]'I-.ii.|[_'. turn 1 rifon west and Car-
bullido disappears down the ladder into the
control room, there s 8 lump in everyone's
throat. Fourteen wvears away, and now s
negr—anil so lar!

valions

Periscape Picks Up Suspicions Lights

Late that might, while ventilatimg, we spot-
tedd what we believed to be an aircraft flash-
ing red and green lights and apparently clos-
ing in. We dived immediately,

The followineg evening Lthose hghts followed
us again. Had we been detected? Hud ouwr
routine been Agured oul ?

We bécame even more cauvtions with owr
perscopes, akng only stiort observalions and
spacing them out, in case the plane had a
pairticulorly sensitive radar, The bearing of
the plane appeared constant.

“laet’s check the star charts,™ <omeone mul-
tered. and all at omnce it hit me. 1 ran the
periscope all the wiy up and lefr 1t there

In a moment, sure enoush, Marshall re
ported (rom the chartroom below: “Arcturus

HEED BF EET Hi

TR EdFHTIE i FAFLEF BENTHTE A N H

FoREEEE} i

Skimming belore the wind. a high-prowed Phalippime boat
shows its striped trinngular sail to the periscope’s eye. Tn
avend] hitting such eraft, Captain Beach made [réquent aheer-
while
cntches o bazv plimpse of mountainous Bohol Lsland,

navigating Hilctangan Channel. This view

beurs 070 at this time of night, at the alti-
tude we have sighted the aircraft." Further-
moare, Arctirus = known to have 2 red glow
oceasionally, Our red and green lights were
the results of refraction through e spray
ani dampness of our periscope lens,

On March 31 Triton crossed the fantas-
tically deep chasm in the ocean bottom known
as the Philippine Trench and entered Surigao
Strait, site of a dramatic naval engngement
of World War 1L Here Amenica’s battle
force, crushed into the mud of Pearl Harbor,
had it2 turn ay destiny,

Vengeance is not a pretty word, But U, 5.
Navy men exult in the salvos of hot armor-
piercing shells those old battleships—the Cali-
formia, Lennessee, Maryiand, Misstssipp,
West Virpinda, and Pewnswivgnia—hburied
upon the Japaness fleet they had caught in
confined waters, Of these L. 5. ships, all bt
the Missisvippi had been at Pearl Harbor;
three had been damaged and two sunk

Here we took mere than our usual nember
of waler :;-I.ITI.[I1-|‘.'E—".".'II”|. the lJ.'!IILI!-]hl that we
might send somé to Adm. Jesse B. Oldendort,
now retired. He commanded Ul S0 lorces at
the Battle of Sungao Strait, Perhaps he will
detect some |apanese rust in that willer,

Among the islands forming the northern

il



Terrthed hsherman thought Zriton a sea monster

RX'THI-"-J CAPTAIN BEACH ratsed periscope i Mapellan Bay, he foomd himself-Jooking into U
‘W evec ol the Flllsmo Gshermtan above  Althodeh e du] nod eealize 11, the chnoosd was B =0l

on tor detect Triton during her round-the-worid vovag
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With only the perisoope ploture an | Claptam Hey | T i | | L e, Ih
ATIONAL LEOGLRANHI undertook to fine]l pnd mmierview Ihe hsherma throgelt 2 SOcH IV Ve e
Edsar H Canova, of Cebu City. Finally came the triumphant cable: “Have found needle in hay

| v P I il Mactan Isd ], M1 I 1 huned edd and identitied th hiermman
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ko a Proetad His last troce ol dread varnehed ondy when Mr Canova il hin hal b b really see

Pistting o the clothes e wore the day of his o winter, Harn mbed e ki hly N
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bhoumdary of the Mindanno Sed are Hobol aod
Hobol Stralt

northward to the tiny island of Mactan, where

Cebu, Hetween them ExliEnis
VMavellan fourht a skirmish with natives and
was Killed (map, poage G0U).

Wik
In darkness, we
traveled Bohol Strait (o work our way up the

channel toward Mactan

part of our tnp was a plarimace,

turned porth into heavily

We man deep as we headed northword, our
aijnar picking out the channel for us,
ahead’ for ships

[FOCRERITIAL
Twice, when heavier-than
were heard, we came o
Lirizhitly lielatecl

declke of constal steamers proceeding <ouath

T

OrmE SCTEW
|||'*:-l_'ll|||' l||'_‘,-|.'| Andd =mw Lha
After davbreak we ilso saw Jog salling
means ol Eelling '!IE:'-'-'I'_'.' CLil
vl Strait, A log rpod ooy

waril
Falls—iifn easy
iTees acrmss [
eredl with tree branches stood. gl one end, o

ithet

mly dne hgure could be seen, presumably the

whio would demantle and sell his

aween or steeriny oar at the | Tsually
e Lad st
craft gt the trip's destmation

After we entered the Hilutanzan Channel
between Mactan Island on

strviad it

it west gifde and
[stardls on the east—we saw Dshing
and pleasore boats too, the lntter carryving
colorful and artistic sails (page 601

A curious sight was & decrepit ferry powered
A tunll

e an ulil one-lune steEdm enmne with

fack extendinge up through the lirge dwnming

fhat coversd] the entire cratl, It carred A

L]
number of peopie, but the only one lookinge

In o our direcion Wis & young woman with i
child on his |.1||

Lhe steersman looked toward Cebu, theis

The other passengers andl
sl
bt
| thoughi she might spat our perscope. Bt
she seemed lost 1n her thoughts

nation. She fmced us directly, so close

Magellan Bay. in northern Mactan, was the
II!Il_l B ORRe SRS

sifhted] o monument to the Portu

hzad iy .'--|' Fis '_'|1||| (o ks

TNl e L
FUesE mavidalor ;||:l| |'_"~.'E-||-‘.'|_'T wio drisimed =0

st all (page 614,

greatly and here
Periscope Meets Canoeman Eve to Eve

The placid waters of Magellin Bay con-
tained its auoty of small boats, alsg—and |ust
bBetore noon, as descnbed 1o the oy

witl ralzing the periscope, | am looking

right into the eyves of 4 young man in 4 small
canoe, close alongside. Perhaps he has de-
Bl of our bull i
tively clear waters of the ba
'-i:.'J1'I-|'|| Cilr '||-!':".-l |l|'l|' -_-.1f|:'|-r

‘He and 1 study each other gravely, His
boat is a small outrigeer, perhaps 12 feet long

innocent of any paint and without mast o

Eectedl the dark Lhe tela-

ar he may have

|-|.'|

=il (wheh s '.'.|I_1-' e eof =0 cliose i on us
Hi s

lains & posilion abeam ol us at our presen

i paddle with which b easily muaimn-
|
Jow speed. He looks abiend and looks behimd
louks down In the waler angd mndamns post
tion mbout
muscilar sweeps ol hos pacdle | opposile

Ohar
faces] voung mun with a well-fed physigue. His
clothing 15 tattered. and be wears ome kind of
& Dattered hat o protechion [rom e san

yarids abeam with pocasional

|
[rlend 1=

A dark-complected, moon-

[own periscope!” The bright steel tub

elides ddown into fte well a< 1 descrilse the

T I|_|||.I_| Fii rI'ir_' |||'||5||| || r|'|..- CITITTINE evyeerT

Hizht man, wrong expression,

made sure that Hanng wos the oshermar
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wie showed him his photorranh
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1K Uloriunately. we were in h imly




A few seconds later T mation for the scope
to he raised once more. Sure enough, there
i= vur friend, impassively leaning on hiz gun-
waleés and staring right at the periscope as it
rises barely two inches out of the water.

It iz 3 lodicrous situstion: O the one
hand an impassive Asian, staring with curious
concentration at an unuswal object in the
water: an the other hand, a U, 8. Navy offi-
cer, equipped with all the technical devices
money knd science can procure, looking back
with equally studied concentration. (n one
etid of the periscope, an outrigger canoe pro-
pelled by the brawny arms of fts builder; on
the other end, a 3100000000 submarine, the
newest, bipgest, most powerful in the world,
on a historyv-making cruise.

What an abvss—what centuries of scien-
tific development—lie between him and me!

“All ahead two-thirds, right full rudder!
I snap up the periscope handles as o signal to
start it down. Treden slips oeatly ahead and
away. A few minutes later, slowing for an-
other look, 1 spol our friend many hundreds
of yards away, paddiing rather strongly in the
oppasite direction.

Ship Plunges in & Waterv Downdrafit

Back in the Hilutangan Channel, we ran
150 feet deep at 10 knots, relving entirely
an our highly developed sonar—a feat no ship
would have attempted a few years ago. Once
clewr and in Bohol Strait, Triton further in-
creaser depth and speed] and raced out into
the Sulu Sea.

Well before noon the next day we reached
Pear]l Bank Passage, a narrow and tricky spot
(map, page 6U8), Fortune smiled: A good-
sized] Tredghter was heading for the same point.
We swiung o wide circle to allow km to catch
up, amd kept throttled well back to stay
astern. With him for a guide, the passage
Was easy.

Three days later, after traversing the Cele-
bes Sea and Makassar Strait, we approdched
Lombok Strait. 1 recalled what our wartime
operations orders had said about this spot.
A most hazardous passage because of un-
usual currents and strange variations in witer
density.” Many a submariner has extraor-
dinary tales to tell of this passage,

The wview was spectacular, with cloed-
shrouded mountains on either side of the
strait. We favored the jsland of Bali, o the
west, although we could see no more of it
than terraced hillsides oo the steep sides of
& volcario, '

Shortly after noon we sighted a ridge of

64

All hands worked a 12-hour day.
As Friton approached a landfall,
Captain Beach conferred with his
oporations and executive officers
m the wardroom {upger right ).

Painted bottles (center row,
left ) were efectod to gid the stody
of opegn currents. A slip in easch
hottle reguested the finder bo note
pirsition andl date snd to report
b the UV 5. MNavy's Hydrographic
Lifce in, Washington, DU,

Electronic instruments (right )

water up ahead, several feet high, A few
minutes later Triton slipped a few inches
below periscope depth, blinding me.

“1'l have her back up in a8 moment, Cap-
tain,” Li. Jim Hay, diving officer of the watch,
announced confidently.

But no. First gradually and then rapidly,
the: depth gauges spon around.  Triton wis
falling. At luist a surge of increased speed
pulled us out.

I cut short Jim's crestiallen attempt at ex-
planation. “Now we know what those old-
timiers were talking abowt,”” T said.

Analysis of the data later revealed that at
this point the deep and colder waters of the
Indian Chean met  the shallower, warmer
waters of Lombok Strait with tumultuous
vertical currents. We bad never beéen in resl
difficulty. But we could imagine the seriouns
pasition of a diesel-electric submarine bagard-
ing this pasware with low batteries.

Turbine Makes Music for Crewnan

Triton entered the Indian Ocean on April §
and set a great-circh course for the Cape of
Lood Hope (map, page 588). The ship wis
stemdy ue o church, as solid and a8 quiel.

But not 10 everyone, Electrician Rayvmaond
Comenu, for example. heard a whole sym-
phooy of sounds. Young Comeau bunked in
the aft torpedo roem, only 4 few feet from
our right =crew, and his usual watch was at
the right turbine throttle. He confided to his
diary :

“When you have time on your hands; it
disesn’t mean that vou are bored; vou think
ol all sorts of things, How does the turhine
feel? After o while the noise hecomes a
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Periscope “liberty”™ {opposite, lower), given at every opportunity, enabled crewmen Lo see such
spectacies ps Mount Agung, Bali (above), a dormant volcane toweritig above Lombok Strait. and
the planes on a Guam mrstrip. In the Indizn Ocean they observed the masts of a wallowing tanker.

While trunsiting Lombok Strait (below), between the islands of Bali and Lombok, Triton’s depth
gauges suckdenly began Lo spin, and the ship fnvoluntarily dived to 125 feet in 49 seconde 1t was
as though we had hit a hole in the water—similar Lo sir pockets encountered by planes,” says Caplain
Beach. An ahrupt change in water densities apparently caused the phenomenon at & point where
currents from the strmlt metl those [rom the Indian Ocean. Powerful engines quickly regained contral,

medody, different melodies. And you can tell
when the turbine is happy, and when it doesn't
care, amul when it whines as of it were crying.

“After a while | realize that the turbine
sounds sad when 1 feel sad and happy when
I feel happy. Does that mean that | have
become, somehow, part of the machine? Nol
It is the slave and 1 am the taskmaster; I
ciatt make it pur and I can make it whine.
This gives me a feeling of power, that the
160 pounds of me help to control all these
tons. It's a good feeling. ..."

No-smoking Test Tries Crew’s Nerves

The big eveniz of this leg of the vovage
were our sealed-ship test and the no-smoking
period. For two weeks we did not ventilate
the ship, but refreshed our atmosphere with
our chemical candles when necessary. Later,

smoking was prohibited, It was a trying
time for many,

I am not a smoker, except {or an occasional
cigar, and felt little difference beyond a der-
tain heightened well-being—due, probably, to







Laofty buildings of Santa Cruz hug the hills of Tenerife Island in the Canarkes
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“Far

and awiay the most specthculir seenery we saw oo our critse,” peports Caplain Bedch.

lessepeil tobacon Tumes in our :llmn:ill'lwr:'--
Most everyone else hated it.

The nonsmokers [elt elated at first,
wirithd  kid their suffering shipmates, “Got a
light?"” HBut =on the nonsmokers alsn were
on clge a8 men chewed gnlit crearettes and
cigars cut into small preces. Irntability grew
in little wivs,

ST

Bad Movie Hus Good Effect

Wi carrid 45 movies abonrd and we hod
ready seen them all—but word leaked out
that pne fHlm was lost. This was a horror
story starrine an unearthly monster, and sbd-
denly there was wide demand 16 see that one
ilm amain. Why?

“Hechuse s =0 Bad.” T was told. A good
movie you forget fast, but a thing [ike that
you can talk about for davs" Curious what
Tlens Pecgale et under tension.,

After three |].:_|:|._=. we decided o emd the
test. Instedd of passing the word to relight
the smokimg lamp, T strolled about the ship,
pulfing on a cigar @nd bBlowing smoke in
people’s faces, saying pleasantly, “Don't you
wish vou could do this?" It took about 40
seconids . for the word to gel dround.

Meanwhile Doctors Stark and Weyhrew

kL)

kept track of our physical and psychological
condition with periodic vision tests, gquestion-
TliLi'I':"_-T-, H.|'|f1 h”l"[\"il"\i'_‘-. f'l'l T |.'fr1_r-|_'~ I'I||;|.:]rll-_".|-'--'|I
less than three square yvards of deck space per
man, Dr. Weyhrew found a tendency toward
exvessive projection.

*You may say to the man next to you, *Boy,
are yvou irritable this moming!"" Dr. Wey-
brew told me. “Chances are that it's vou who
are an edge You tend to perceive the same
state in others, and 20 justify your own irri-
tahility to voursell.”

But Dr. Weyvhrew also surmised that such
i cramped and comparatively monotonous
passage may not be a bad thing. He notes:

“TFor some younger men of the high caliber
of the Triton crew, prolonged confinement
may be benefcml. For some it provokes a
kind of life-reorientation process. One told
me, “Now I've haid a chance 1o think over
where ['ve been and where | am going. ['ve
decicled 1% like to be o =chool teacher,”

“Living in a refatively unchanging énviron-
ment, such as the submerged submarine,
seems 1o evoke novel, ofttimes creative think-
ing. Sme men are writing poems. Une man
described (o me an orleginal délectronie circult
lor an jr-conditioaing system. . . "




Friton Follows Magellan's Wake il |

We sichted the Lap | Lwdi] Hope an “The stern planes aren't working, sirl re
April 17, Easter Sunday. It seemed a par- porled Uomeau at the hiving cuntrols. Lt
Hotdarlsy o men o omake this lancdiall on W hites Rublh  ordered Shilt (1 -
that holy 3y, LA SPirits Tose AS our siip ey We had trained for this many tims
once again cl the waters of the Allantic, [orpedoman Steele troly distinguished him

Wi st Tritain & colrses northwest. towinrg =1 <i*f | His o HEIFiment wa | |I:-'| '-'-'I'I' |

I'eter and St Paul Rocks, on the kst leg of vwvapor and he could see nothing. Hut he
our Circumrvigakn Junged oo the high-pressure =pray  amd
"l.i-.|||| L .'|-- ¥ .-!-I iin |:":_ g I-:'Iu I'I. l|I 1 -I :I':I:I-- !i-"- |||.- CridE '- |=||':r--' : _I'.I - fii |||_

a vialve burst inoour after hvdraulic sys- upply and the return pipes. He struggled
ey, As Tomedoman Allen Steele descrbeidd -'---|_|-_"_|IL'I:-.' o close them, amd hoa |:|_ il

t lnter, there waz-a loud report and thenm a  with the help of Engineman Arlan Martm
heavy spraying noise, Clouds of ol vapin Wil untill afterward, with repairs  wel
rose from DeEneaih (e ek i" ttes on  the e way, did W ellect on whnt mioght have
tarboard =ide happened. The besvy concentrntion of ol
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Wailting, 1 thought of what Triten had o
complished.  For we had proved
thilt a submarine can go around
It can go wherever there is deep
anel that's about 635 prercent

ane  1hing

| (]
L warlll

| i e
naeied ted
FmouEh water

of the globe—unknown to any but those
ordering s movements. In a way, it 15 e
tentially the world's fastest weapon. Until

the moment it strikes, it simply isn’t there
| alsn thoueht «f long-range submarine ex-
ploits 1o come. Fuel would be no problem ; ous
piece of uramium could have taken us aroond
the world several times more,
Navigation problems would diminish with

the improvement of inertial-navigation appa-
ratus that tells position copstantly, without
the need of any externnl observations.* And
NDEry Lii |'|rlH'iI|| o OXYREN FEOIT =63 WaLET
allowing a submarine
to stay down deep as long as rations and the
nesves of the orew held oud

-[-II

LIFLE

would soon be ready

this question of human enduriance,

# B fn the Namiowarn Geoomarme: “Submarme
Throveh the North Pole”™ by L Willlam (= Lalor,
ir, USN; January, 1959 and “Up Through the loe
af the Norfth Paole,” by Comdr. James F. Ualverd,
ek, July, 125G

"A line inching ity wov neroks a Nationnl Geographic map Captain
“was our only visible sign nf progress

.llllll,:l:' “I 1] |||!" I.;:I_.I|I- |I|-|.-

recnlls

[of 35 diiys, the map

all knew a lot more about peography by

Triton had pernaps made 115 groatest conie-
bution., [ imamned the electronic sorting and
computing machines busy at the Navy Medical
Reserarch Laboratory of New Landon, sifting
tlata had gathered
(graph, page o006}, This
men shut offi from the world was urgently
wanted for the Polans-missile submarines al
ready operational—the
and the Patrick Hemr
have to stay submerged as long ds we did

the we aboul  ourse s

i formytion about

Creoree Washmieton

Their crews mibght

Submarine Findings Ald Space Scienlists

[he same miormation would aiso be prized
we scientists who look ahead to explorm
tions im fathomless spetce above. For nothing
i submarine in

II:-' i

so resembles o spaceship as
the sea

My thoughts were interrupted when 8 pair
of femininge arms encireled my
firm kiss was planted on the side of my face

swiltly | swung about.

nmeE Sice

r'.lll-. 5r=l.| |

She had diccarded the red scari, and the
||||| nal was rq_‘llli_:l_l_ |_'-‘: i:'l:l.' 1 1'I_]_F WA it
blue eves and the smile were exactly as | had

remiembered them

Tjr'.l-lljl
To a crew sealed m their sabmanne
I|.||.|'

Aleiits

becime 4 window on

the time wie aroved bBooie, he

Ehe world
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In thes SOUER annrversary wWin
the world honory Portagal’s illusivious
soM, whose genity opened g remagrbable

rra, the Age of Lhscovery

Prince Henry,
the Explorer

Who Stayed Home

Bv ALAN VILLIERS

Hiusevations by National Geograpitic
photographer THOMAS NEBBIA

HE PORTUGUESE are an astonishing people. Dias,
Da Gama, Cabiral, Magellan— all were Portuguese. Theirs

are the big names. There were hundrods more like them,
seataring ploneers upon the routes of the world. Many achieved
fame, but more did not
Names such as Larco and Teixeira exploring the Madeiras in
1418-20; Cadamosto keeping a careful record of his vovage along
Africa’s wesl coast 35 yvears later; the Corte Reals groping in
the dark mists of the Grand Banks of Newfoundland four and o
half centuries ago; and the mysterious Antomo de Abreu, who
in 1512 ventured beyvond the Malay Peninsula to the Spice Islands
of the East Indies —these names are known to few but scholars
and geographers,

Where Serpents Swam in Boiling Seas

In a century of gquietly persistent, courageous, and unpubli-
cized endeavor, men like these explored the west, south, and
vast coasts of Africa, sailed to India and much of Indonesia,
.'"l-‘iﬂ!lu'i}'i.'l- the Molucecas, and opened up the modern world

The more one thinks about it, the more amazing does the
achievement become. Where the Portuguese first <ailed, other
men hud feared to go, with seeming good cause. South of Africu.

(Conlinued om page 622

Stern Hrst, oars af "I.'Irlj-l'!-li.| a Portupidese crall =cek< shelter from nstorm
approaching Albufeira. The fishermen, whi casdt off beneath oliffs at
dusk and teénded limes all night, sail home ut dawn, Their boats painted
eve, & gnod-luck charm of ancent onigin, scans the sea for fish The
lateen sail i5 of the type used on earavels designed by Prince Henry
the Navieator, who died exactly five centures ago this month
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Prince Henry the Navigator, from
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they thought the sea boiled To sail there
meant slipping over to the uniderside of the
earth (if not nght over the edgel where the
body could not function and there could he
niy return. Sea serpents and other fantastic
and ravenous beasts drpped fiery tongues
waiting for victims. Ships were cockleshelis
Navigabion wis by guess and by eyve

Why was it that small Portugal nurtured
s0 many early sea heroes, inspired them to
the making of such vovages as never hal
bicen mude hefore ar even dreamed of #

The anéwer is stranger than the problem.
Most of the credit belongs to one remarkable
man — a man who, except for short trips to
Morocdo, never went to sea at all. We know
him todlay as Prince Henry the Navigator,
though he did not nequire this tile until after
he had been desd more than 400 veurs!

Prinee Henry Changed Waorld History

Henry was a0 gendus. No swashbuckling
sealuring man but a quiet scholar, he led the
astetic life of o monk: set his imagination
romer] the earth, amd s determination
changed the history of the warld 1t was he
and the men he gathered around him whao
began the greal series of sea vovages which
were to make little Portugal 3 dominant <ea
power for centurtes after them, Dias, Lia
G, Magellan — all their fame, all ther -
complishments stem ultimately from Prince
Henry (see foldout map of Prince Henrv's
world, pages G19-621)

I have long studied the life of this guetls
nstonishing man, this celibae  Prince of
Sagres Point - philosopher, thinker, religions
devotee, son of the great King John 1 of
Portugal and a clever, extraordinary mother,

Alan Villiers, one of the foremost Tiving writers
of the =0a, has spent mest of his 57 vears sathng-the
oceans in ships of every rig. For three decades the
Australia-born author’s salty  articles have -
ghted NATIONAL GEOGRAPHIC readers acgounts
of rounding the Horn in a windjammer, of sailing
the sqquare-rigged Jiogepd Comrgd weoand the worled
of crossmg the Atlantic m the Coast Guard's lovely
hark Kagle and later s master of Wavflower H
New astipnments for the magarine have recently
taken Captum YVilliers to Seotlamd, (o India goe
East Pakistan, and to England’s southwest coast

National Geographic, November, 1960

Cueen Philippa from England. It may well
Bave been that mother who first inspired the
Prince's drving force, which was o send
fratl Portuguese caravels again and again
and again to extend the lmits of the known
eierth, until at lnst there were few hmits left

What the Prince began, others continued.
He lmd toundations of s countrv’s world-
smiling influence so firmly that to this day, ot
the remotest ends of the Astan world and
much of the African, men speak of ships in
Portuguese words

N Sails the Brabhmapulra

“We call a big ship like this a san,” an
Indhimn shipwnght told me on the banks of
the Brahmaputra River in January this vear
The best part of o thousand miles from sea,
at i place called Neamati, in Indin, the ship-
wright was at work on a large planked boal
of a tvpe | had not seen before. Nau! That is
the word for ship in Portuguese.

No Portuguese venturer had been in those
parts, | knew, for at least two centuries; yvet
the word persisted 1 asked the shipwright
his own name. Rodrigoez, he sadd, Pedro Rod-
rnguez. Anid he was as Indian as they come!

I recalled that upon landing in the Maldive
l<landls, the fir<t thing | saw was a Portuguese
stone fort with some beautiful bronge guns
marked with the Portuguese roval arms Near
Ualeutie, on my way toward MNeamanoti, 1
visited the Portuguese church at Bandel,
founded] there in 15300,

When 1 oalled by Arab dhow st Mombuasa
on the coast of Kenva, there stood the great
Portuguese fort of Jesus., protecting the en:
irance to the ancient harbor as it had done
through the preceding four centuries.

At Damao on the Gulf of Cambay, at his-
torte Dig amd golden Goa on the west const
of Inedia, ol Macao in China, Timor in Indo-
nesta. Morambigue and Angola in Africa, the
Portupuese flag still flies. At Malacca on the
roast of the Malay Peninsula, by Hamree
lelanel off the coast of Burma., near Chittagong
i East Pakistan, | <aw centuries-old Portu-
wucse ruins. Over shops inZunribar, Colombao,
Calcatta, Par es Salam. T rend Portuguese
NAmes

fContinuad on page 6.0

Furrowed Face and Grizeled Beard Bespeak an (1d Man of the Sea

seorning  modern methods. Portugals codastil fishermen pit their sKill amnd strength
agrninst the sea as did therr ancestors. Many wear funerea! black in memory of redatives
e Triends who sacrificed] theer ives on the endless bgttle with windd and wave
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Porto, Birthplace ot the Navigator
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How 1= it that so small a nation still could have so large anim-
pact upan so great & world? Just what is the seceet of the strange
endurance of Portuguese enterprise, begun by Prince Henry?

Not much is known about him, for that matter. These are the
bare history book facts:

He was born al Porto in 1394 (page 634), fourth son of King
John | of Portugal His mother Philippa was daughter of the
English Duke of Lancaster known as John of Gaunt. Prince
Henry won hig knighthood in the capture of the stronghold of
Ceuta from the Moors in 1415, distinguishing himsell by hix
courage and outstunding qualities of leadership in the field

Urged by his advisers. King John [ decided to bead an exped:-
tion, together with three of his sons who were eager for battle,
to lake the greal Moslem fortres= on the African coast oppo-
site (sibraltar. Morocco's chief port and o pirate haunt, Ceuta
had also bedn a muster point for past invasions of Edrope by
the Moors,

COueen Philippa was dving of the pestilence when the time
came to sail She called the three watrrior sons to her and made
them promise to carry out their Chrstisn duties

“We promise!” all three declared

The wind stirred the deaperies in the bedchamber.

“What direction is the wind, my sons?" the Queen asked,

“North, mother. It's the netada! cried the vouthful Henry.

"It 15 the wind for vour vovage, Sail, my sons, sal"™ declared
the Queen. Lo not wait o me !

Wind Gives Victory to Henrv's Armada

Philippa was right — a favoring wind held until they reac hed
Africa. Then the wind became so strong that the heavy-laden
ships drove by, unable to bring up there us they intended. The
Muoors, seeing the fleet dispersed, concluded that the armada
would be unable to reassemble. So they sent home many of their
soldiers

In the night the wind dropped, then went to east. A sguadron
of the ships, Prnce Henry in one of them, led the armada in the
dead of night back to Ceuta, entered the harbor, and at daybreak
fell upon the city. Beaten back by the fiery Portuguese, the
Moors fled after a day of bloody street fighting, and all their
cfforts pfterward could not regain the ity

In this fighting Prince Henry was the outstanding leader, the
muost resourceful and courageous of them all, Aailing with the
great sword his mother had given him, taking strong point after
stronge point, and relentlesslv pursuing the wind-given advantage
of surprise

Centaries afterward, stunding in a hilltop field above Ceuta,
I thought of that wild, tnumphant night. Below me the strong
stone walls of the Moslem fortress stood, solid and seeming as
impregnable &= thev had been 300 yvears earlier, and | wondered
at the courage and sheer militury ability of the stripling Prince
who had stormed and taken this place so long ago. No wonder
he had impressed his countrymen (page 6.49),

For his victory Henry was created Duke of Viseu and Lord
of Covilham, and later granted the beautiful southern province
of Portugal <till known as the kingdom of the Algarve He might
have had a distinguiched militury career, or Hved the life of
an idle prince. Instead. when in his early twénties, he retired
to-n rocky cape known as Sagres Point, st Portugal’s—and
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Henry’s
Hentage

RINCE HENRY left
Portagal only on four
short crusades to MNorth
Aflrics — hately out of sight
ol Fumpe
The Church of the Valley
in Ceuta still shelters a
Madonnn ' (opposite) Caf-
redl o the ity by the
Portuguese. Henrv's swored
{upper rightl, shown in the
MNaoviddl Museum at Lishon,
flashed against the Moors
In 1415 With this hlade
the King kmighted his son
after the battle  Bianner
hehind the =ward bears the
Cross of Chrst, emblem of
nomilitary ueder that suc-
cecded the Kmghts Tem-
plar. For vears the Prince
servedd e grand master of
the otider, whose ehormons
wealth bhelped to fimance
his long and costly gearch
for new scn routes alone
the African coast
Navigators of Frinde
Henrv's era determined
latitude with astrolahes
sirmiliny to the one exhilbied
in the Naval Muscum
(lower lefth An instrument
far messuring  the  altl
tudes of celestial hodies,
the astrolahe gave way to
the guadramt and the mod-
orn sextinl
Prince Henry's statue
wns erected this year at
Lagas, the port where the
Mavigator fitted out his
vessels. Seulptor Leopoldo
e Almoidaoxhibits & miod-
el of the work in Lishon.
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Wash-day woolens Ay like Hags from Hnes strung on the beach al
wiraré, Few hooses in the town possess back vards orclothes—drving
pace. Lake most Nazare women, the laundress wears [nyers of peti

oiits beneath ber soluminous skie

When Storms Toss the Walers off Nazare,
Bathtub Boat: Park on Rollers in the Strect
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if the Atlantic. When [ock and weather smile, the men return at dusk
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e may net return ot all, Bat risk s debdom oeter the men O MNarare
swho clam descent frome ancient Phoenician manners From' ports
Itke Narare, Prince Henry recruited s carovel orews

Rled tile rools and tareets announce the town from afar. Sione wei
wall protects houses from tides and waves. Summer varafionisis

pitch tents on the sand and share the beach with the fisherfolk
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Europe's — southwest extremity (pages 636-7)

Here Prince Henry lived most of the time
until his death in November, 1460, He never
married. The few paintings of him show an
austere man, almost melancholy (page 621),

Arurari, his chief contemporary historian,
described him as “hig and strong of limb, his
hair. . of a color naturally fair, but which by
constant toil and exposure had bocome dark:
His expression at first sight inspired fear in
those who did not know him, and when
wroth, though =zuch tmes were rare, his
countenance was harsh.

“Strength of heart and keenness of mind
were in him to-a very excellent degree, wnd
beyond comparison he was ambitious of
achieving great and lofty deeds ... All his
dayvs were passed in the greatest toil . his
palace was a school of hospitality for all the
pood and high-born of the realm, and still
more for strangers. . .."

Prince Henrv's purposes were manifold: to
increase  geographical knowledge, extend
Portuguese trade, discover the extent of Mos-
lem power, and spread Chnstignity, His plan
wits to push ships south along Alfnca'’s wesi
coist and chart the unknown. As his captains
ventured farther and farther, doubtless his
vision grew to encompiass the eventual sen
route around Africa to India!

To do these things, Prince Henry had first
o revolutiontze the entire mantme world.

Navigation Becomes a Science

The first step was to improve methods of
navigation. At Sagres, therefore, the Prince
assembled experts in this art, an extraordinary
and unigue body of mathematicians, chart
makers, astronomers, pilots, master mariners,
students, and chroniclers of vovages. They
came and went, leaving their contributions;
they included Portugnese, Spaniards, Jews,
Arabs, Ttalians. With these men as faculty,
the Prince set up the first navigation schoaol
in Europe, its task to establish ocean naviga-
Lion Hs AN exacl science.

Until then, small ships had groped in small
vovages, and navigation consistéd mainly of
piloting — making well-established constwise
passapes with a few bnefl jumps from well-
known departure point to equally familiar

National Geographic, November, 1060

landfall, Prince Henrv conceived the idea of
muking vovapges where no man had been
hefore.

How could these things be done without
knowledge of navigation? What use was it
for discoverers to sail on vovages they could
not plot, to return not knowing where they
had been? Europein voviages, both in the
Mediterranean and out of it, were all coasting
vovages Lthen. Where sailors could not coast,
they did not go

A thousand Acan chipe spiled the mon-
soonnl waters of the Indian and China seas
in much the same way, though they were
better off. They had a dependable svstem of
ocean winds, which they had merely to under-
stand in order to be blown both ways—from
Arabia to India at the right time of the vear
and back again, from the Persian Gull to
Cevion and back again; from the China Sea
to the Hay of Bengal and back again

Arabs Controlled Early Trade Routes

Europe’s seamen had no cuch advantages.
And they sailed with trepadation in danger-
ously small ships barely fit for the coastwise
passages they made The working seaman's
wis 4 low-caste calhng Knowledge af coasts
and ports and harbors, of landfalls, depar-
tures, distances, and courses was< n personal
matter, the stock in trade nol of mates and
masters, but of individual pilots who had
painfully attained to it and preserved it in
closely puarded manuscript books

In 1939 [ was given just such a book, 4 sort
of periplus or navigator's guide of the Indian
Ocean, by the Arob pilot of a hig Persian
Gull dhow in which 1 sailed from danzibar
o huwat.® It was handwritten, with small
pen pictures of every mmportant heuscdland
between the coast of Tanganvika and the
mouth of the Euphrates, Officials at the
British Museum found its older pages were
made of paper several centuries old.

In the mantime world as Prince Henry
knew it, Europe’s supply of the rnch Eastern
trade came overland to Italian ports, where
rich merchants grew richer in its distrbution
sources of sapply were dominated by the

See “Sakline with Sindlad’s Sops™ by Alan Villiers,
MATIONAL GEOGRAPHIC, SNdevmber. [H4AR

Yoked Oxen ot Vieira Tug o Bareo do Mar From the Thondering Surf

When other boats are wavebound, the bulky craft cleaves the hreakers withowt swamp
ing: Upturned prow and stern groclidm ils ancienl origing Beamy enouagh for three or
four men at each sweep, the craft can be rowed out to sea from harborless shores.
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Arabs,
the Indian Chcean and —more than that —a
threat to Christian Europe

Prinee Henrv's tidea was 1o outfiank Arab
control
Africn’s

weavs Lo Lhe sources of wealth

who wiere then the greal =camen ol

by sending ships southward along

unknown west cogst o hDnd pew

Genoese Explorers Never Returmed

Cthers had experimented. Once, more than
L century befaore Prince Henry was horn, two
Latntise ships had sailed through the Strait
of Giithraltar and ‘Thit
might go by sea to the ports of Indin” That
wias Lhe last heard of Usems 1 here wits a record

2oty RETR

hearked

i Tl -
among the Greek peographers af ) Phoenician

circumnpavigation of Alnen made the other

Wy, west-nhol

AlNICH L &
and which could not be sapled

But most peographers reearded
sort ol inbinite

R

nround. and the whole of the unknown wiorld
I think o
1o plan otherwise inthe 15th o ntury Wis com

a4 unconauerable and unhvable

parable to sugeesting breaking the sound
harmer, say, in 1903
such deas
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Prince Henry did net sccept
His plan was to send seamen on
ciscovery the like of which the waorld then haad
never Known, to open up the sea route from
wiest Europe to African and

and all the world Lu'_u-ll.t'

Astian wialers,

He achieved these things. though not in his
own lifetime. He died three deences hefore his
Lhas found the Uape of
Hope and the Genoese Columbus stumbled
HOINEW
rince Henry provided the insplration and
the ldea. Others made the vovages

COMmpatiom a0 ]

LE AT World acrus= the western e

He was a prince, a quiet and unusual prince,
almost a recluse. He distinguishe fin
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action; he revolutionized navigation. He =ent
seamen in a new sort of ship to find the
rowute around Afcca into the Asian seas He
died before they had groped halfway down
Africa’s long west coast. He 15 buried at
Butatha, 60 miles north of Lishon

This, then, is a summarv of the bare facts
in the history books. What about the man be-
hind the printed pagess

| chose Sagres as a good starting point to
sturdy the sea-minded Prince. It is anextriaor-
dinary place. OFshore the liners, the oil
tankers, and the cargo shipz pitch upon their
vovages in a constant line, northbound and
south: They seem to turn of their own volition
at the appointed distance off Cape St. Vincent,
almost as if they hiave no crews —as if voyages
to the ends of the earth are now <o common-
place that the ships may sail unattended.

This grav, flat rock within sight of Sagres
has long been one of the principal turning
points of the sea-borne world. | hstened to the
beating of the restless sea, questing into the
deep caverns which millions of vears of its
wild onslaught have torn into these gaunt
cliffs. T watched the spray break, flinging itself
with defiamt roars on the rocks (page 636)

Here at Sagres | walked the lookout point
which, tradition savs, Prince Henry once hid
used, snd I thought of all that waste of wild
sea tumbling there in the 15th centurv, with
no ships at all —no ships, and no knowledge,
and no daring mariners to venture bevond
sight of land

Ships Improved for Exploration

The crving of the sea birds, the sighing of
the west wind, the scud of the low clouds over
the treeless point were fit setting for this
Prince of Navigators, discoverer of discover-
ers. Turning my back upon the kingdom of
the Algarve distantly behind me, shutting
from my mind’s éve the steaiming ships, |1
thought back five centuries o the davs when
the wild Atlantic was asea of danger and mys-
tery, not 1o be sailed upon for fear of death

The Prince had changed all that!

He had three great problems to overcome
First, he had to develop bettér ships, for frail
barks scarce able to survive a few davs of
consting, never fur from haven or base, would
not be fit for redl ocean-going voyvages. Simul-
taneously, methods of navigation had to be
worked out and perfected, for point-to-point
sniling would not get ships far into the un-
known.

National Geographic, November, 1960

Finallv, with the improved ships and the
methods nvallable, he had to inspire seamen
(o a4il where seamen hoad never been bhefore.
Thev must keep on sailing, not only until the
greal ploneering: vovages were  suceess-
fully made, but until they had been reduced
to the commonplace.

First let us consider the ships: What could
Prince Henryv know about saoch things? He
was not, of course, a trained shipbuilder. The
answor is that he could not know. But he could
assemble men who were competent to mike
contributions to the solution of that problem

Caravel Spreads Her Sail

[n the exrly 15th century there were ssmple
sqquare-rigged  vessels, round-bellied cargo
carriers, often with one big satl They spread
thic= befure the wind when favorable and
manngsd to sadl somewhere, sooner or [ater,
as the Lord might will

There were fast ships, too. Those fantastic
seamen, the Arabs, backed by their Indian
Cleean experience over thousands of vears,
had long known the merits of the lithe dhow
with its luteen sails. Early Greeks and Romans
may also have gsed the lateen. A lateen is
only a modern Bermuda mainsail with its
leading edge set to a long vard on ong short
mast, instead of the mast standing upright
to carry the sall, the mast carries the vard
nnd Lhe vard carries the sail (page 617),

Such craft are {ast, able, weatherly; but
they are also weak. Developed against a
background of arure seas to sail before the
gentle  monsoon winds, the lateen-rigged
dhow was & wonderful vessel in ifs own
waters, but no ship of discovery for the un-
predictable western sea

Arabia 13 notariously short of timber. Arab
dhows were necessarily built with minimum
materials, were often undecked. used cordage
laid up from coconutl husks, sails of lightest
cotton. All these things they still did when [
satled in them 1n 19358 and 1939 Thev were so
completely designed for good-weather sailing
that the upper bulwarks consisted of a row of
[rond matting, set up 10 keep the sproyv out
But their lines were good, and thev were
heautiful sailers.

Why not combine the merits of the two
kinds of ships? No one knows whether this
idea sprang full-blown from the mind of
some master mariner or whether it evolved
oVver yvears or centuries. Whatever its nautical

(Continued on pape 638
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Boved and Bundled, 8 Future Fisherman Sleeps on the Sand al Niazar



Somber Sagres

EA AND SEY compose a blue infinttv at Sagres, where land
L) ends and ocean begins: On this rocky promontory  Prince
Henry buill his home and spent much of his life, Tar from the
ghittering rovil courl. From hiz sell-rmposed exile, be sent out the
expeditions that pushed Dack man's orizsons

Many times the Navigator must have loaked oul arross the (n-
el Al right loward distant Cape SL Vincent, the southwestern
extremity of Europe. Now topped by p hghthouse, the Cape
nrvides & landmark (o the ahips that pas close allshore

10 sapres came the |15th century's [oremost eeorranhers. car-
TOETa e malhemalician astrongomers.. andd  shipbuilders
They revalulicnized map making and tutored the Prince’s cap-
Eaind Pow rnices of Menrv's school of fdavigalion remam save
(or mocurious circle of stones; the huge compass dial on the ground
Here Heney may have stoodd while conductimg his classes i1 siei-
munship. Restored barracks dite from 4 more recent era

Henry worshiped ot Guadalupe church tabove) in Rapossira

frear sigeres, Lieraniuoms Bloom beachide the oo




gt o e

l.-!#’._.‘

L g
L .

..-.
s




Cibroltar Looms
Across the Strait
From Sunny Ceuta

Prance Henry in 1415 Jed o
fortuguese Armaca against
Ceutin, a Moorsh oulpost in
msorth Africa Overwhelmed
the Moors surrendered
Henrv's victory cloced n red
uge for preates, ended o
threat of Moorsh inyason
opened (rade routes, and led
to Purtugal's glorious ape ol
discovery. Here the 2-veas
pld  Prince conceived his
vision of sea routes along
Alnca s west coast
Fourteen milee of sea
eeparate Moroceo and G4
DT ALY :"'llill"l E YT
Ceuta ance the [5th centurmy
Cridarts graze a slope ovier

|||||].,:r|q iTE ATTENS l".'!|':--.

Titinn-haired ]u.-;|-||[.1. il
jodemn Ceuin iraces het

ancesiry Lo spaim

Peekasboo locks frame
the face of 4 Leen L LA
VangEket, scene of one o
Prmce Henry s crusades
viany of her belphbore
descetid from Monorswho
canguered  Portumal

pedigree, this ship, the caravel, proved beést
able to carry Prince Henry's bold navigators
to unknown parts of the world

Ihe caravel's combination of the stronges
Puropean hull and the fore-and-aft lateen
rig, alope or together with sguare-rigged
sails, gave Prince Henrv's mariners a ship
with more endurance, specd, and mancuver-
ability than any previous craft

A large caravel had the bhig square sail
surmounted by a topsail, on her loremas
because this was the perfect rig to drive a
ship before favora
O OF 1w MmMore masts. ¢fcn CEITYINE one
large lateen smal

e wind<s She bad either

such =ails were useful either off or on the

wind Lacking the area and the cumbersome
riging of the large sgunre sail, the lateen s:iils
could “point™ up to the wind better, like a

modern vichi. 50 the Portuguese caravel was

Ak









Fishing cralt with sail furled accepte o tow into Tavira. By hitehing u riels
hehindd o modor lagnch, the masier speecds s catch o marke

Gaffs stab o tuna in a trap off Tavire Bound lor spowning groonds in th
Mediterrancan, Allantic tuna blunder mto g met tonded I Portuguese li=h-
ermen. Alter herding the capbives o urneer, the mien e Lhe Dol Lo ol
Lhe web by pulling ropes to B the mesh,. L hen, leaning over U gunwakrs,
they spenr Lhe strogeling feeh with steel books, Cne impatient man @ags imto

[N SWIrtmE waller in pairsts of A2 Vi

Human centipede hauls @ hoat onto Albufeira beach Miany Portugues:
seanmen wear checks and plidds that conjure up thoughts of Scitlomd

kA iafeitn aned Tavira face Afnca frome the Algarve, Pertyeal’s southern-
i reeviniee. Moo who elune to o foothold i the Algearve untal the |31

ceniury knew i as Bl Gharks -~ Arabic for the wesd




WA 10 [ i ALH] | | T t HNE villaees nrow
where the hrst improved caravel was buaiit,  the Portuguese coast today—the grenl tree:
or what her name was, nobody knows It sawed mto stout logs m medieval saw pi
ould have been at Lishon, or the pretly port Lhie swinging ade used o= nsharp ax or skillful
il Laagsdes, nesar Sagrres, whenece many of Prin |'|-:|||' fhe shape of the wiooshe 1§ ETOANETYE
Henrv's ships were (o el out strong and fa=t and beaotitul apon 3 mile of
Chat it was well built there s no doubi wondd, & heap o shiaving:
=alid timbers, careful workmanship, centuries I have seen such ships being butlt ia Ch
of woodworking experience went infoal. You  great codfishing ports of Portugal, the stated
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By today's measurements, caravels woere
small—about 100 to 200 tons— but they were
large enough for their job. They had one ather
merit: They were comparatively cheap to
rig' and to man Their gear woas simple and
could be maintained at sen

While such vessels were being developed,
the experts 1n navigation were gellingtogether
to see what they could do At that time, the
use of the compass was well uniderstood, and
pilots could estnblish latitude with reasonalle
accuracy. Seamen kept the most careful
reckoning of how their ships progressed
through the water.

Constant care 6t the helm and the most
thorough conning were the prerequisites of
wateh keeping The compass might be lighted
by the feeble glow from n candle, buat two
skillful men watched it as long as the vessel
was under wayv at sea— the helmsman and
the pilot, or his assistants

A painstaking record wis kept by means of
peis on a traverse board marked with dis-
tances and compass courses. We used such a
board on the crossing of the new Mavflawer
in 1957, and found it surprisingly simple and
accurate Lo use.*

There were charts called portolanos, often
decorated affairs of elaborate workmanship.
These showed coasts and compass courses.
Each pilot had his own and sailed by them

Sagres Gave Navigators New Tools

Prince Henv's school nt Sapres worked to
improve charts, compasses, and shipboard
instryments, and also devised superior astro-
nomical tables: At that time, the more impor-
tant pilits generally carried calibrated brass
instruments which were {orerunners of 1o
day’s sextants. These instruments were known
as astrodabes, and many still in existence wre
of excellent workmanship (page 627),

Astrolabes could be used both for finding
altitudes of the sun and stars aned s surveying
instruments, They had been known in Asian
waters for many centuries Using tables of
the sun's declination, worked out in advance
by the astronemers, pilots could compute
a ship's latitude from the data provided by
the astrolabe.

The difficulty was to use such instruments
accurntely and to provide the necessary

*=50c. i the NaTmwarl GEograraic “We're Coming
Liver on the Mayilimeer,” My, 1957 ] “How Wie Sailed
thie Mew Mavfower Lo America," November, 1057, Lindh
s Alnn YVilhers

Natonal Geographic, November, 1960

nautical tabies: Prince Henry's mathemati-
cians, astronomers, and mmstrument makers
warked on this probilem, To use a brass astro-
Iabe an the pitching deck of a small salling
ship b= 0 very difficalt art. T know, because |
have triedd thal, too.

The pearest position we could arrve at
with such instruments on the Mavilower 1957
vovige wits 20 or 30 miles from the posittons
wven us by more modern méthods

South to the Orient

One problem the Prince did not have, That
wias where to go

At his very front deor lay the whiole of the
watery world. What Liv bevand that gray and
tumbling sen stretching westward from the
Point of Sagres? Nothing? There were old
stortes of lost lands somewhore to the west —
fabulous, mysterious islands Legends, per-
haps, but named on charts, and named with
d4 curious consisteney: St Brendan's Isle, @n
illdefined place called Brazil (no connection
with the real Brazil, then undiscovered), o
group of islands—maybe mythical, mavhe
not — called Antillia, and another known as
the Isle of the Seven Cities—these were on
many early Atlantic chuaris.

Who put these places there? There is a
chart known to have béen in existence in
1424 which shows Antillia about where the
West Indies actually are. Scholars had long
known of the existence of some land out
there bevond the sea, and had put forward
theory that ships could reach the east by sail-
ing west. This was an old Greek iden, con-
ceived a thoosand yvears and more hefore the
schoal of Sagres was thought of or Columbus
sailed that way,

It 15 unlikely that we will ever know much
about transatluntic vovages mude, or attempt-
ed, in ancient times: It is sufficient to know
that Prince Henry's scientists were aware of
the possibility of finding o way toward India
over the western sea, and prohing voyvages
were muade leading to the discovery, or re-
discovery, of the Azores, by 1432

Bevond that lay an interminable stretch
of water harassed periodically by great
storms. What else these early vovages west-
wird may have discovered can only be con-
ectured now, for records of them' are lost
But it ix vbvious that the Portuguese court,
24 vears after Henry™ death, knew sufficient
of the Atlantic Ocean to turn down Colum-
bus's proposals eight vears before he sailed
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to the West Indies with the backing of Spain.
The way to the real Indies was not by that
direction. One spectacular, brilliant voyvage
would not discover it No, the way was by
constant, scarching sailings to the south, and
Prince Henry sent his ships that way—ship
after <hip
It was slow, costly, difficult. Scholars might
sav the torrid zone was endurable, but it
was sailors who had to go there, and they
feared it Seamen were superstitiolls men; 1o
themn the sea was immense and its dangers
real Time after time, vear after vear, smaull
ciravels sadled from Lagos or from Lishon
to ventare o few hundred miles or so and
return with fearsome stories. It took 19 years
for Henry to get his first ship past Cape
Bojador, just south of the Canary Islands,
not i thousand miles from Sagres (see Atlas
Muap The World, a supplement to this issue).
“Bevond this thére 1= no race of men oc
place of inhabitants; nor s the land less
sandy than the deserts of Libyva, where there
1 no watér, no tree, no green herb—and the
seq =0 shallow that p whole league from land
it 15 onlv a fathom deep, while the currents
are so terrible that no ship, having once
passed the Cape, will ever be able to return.™
This commonly accepted view is recorded
by the 15th-century historian Azurara. That
was the trouble: The seamen leared that if
they did puss the Cape they would never come
home again. Wind and current there come
from the north; no ports existed, and they
could get no help ashore.

Exploding the Myth of o Boiling Sea

“Go bock, go back while we may!" was al-
ways their cry, until one braver than the
rest sailed on. Such a one was Gil Eannes,
congueror of the mvth of Bojador, whose
name is honored now by the beautiful Por-
tuguese hospital ship which sails annually
to the Grand Banks= and Greenlamd.

(il Eannes had to make two attempts: On
his first he came in sight of the Cape, but
his sailors refused to round it Thev could
see the water boiling on the other side, they
declared, and indeed it was obvious from the
mastheads thut some disturbince was causing
4 great upset and swirling in the sea. Boiling
willers; adverse currents, nn place to go! Go
back, go back!

Al Eanpes was a courtier, not a pilog; a
leader, not aseaman. Not knowing the answer
to the sea’s strange appearance, he returned.

National Geographic, November, 1960

The dhsappointment that his failure brought
to Prince Henry can well be imagined

One can dalmast heiar the courtier offoring
his excuses. "But the seg way boiling™ he
might well have said "1 saw it myself from
the masthead!™

“That was not the sea boiling, hut racing
at ebb tide over constal shoals," explaing the
Prince. "Have vou not seen it doing this along
ouUr own coasts?’

Indeed Gil Eannes had. And soin 14354 he
sailedd back to the much-feared Cape once
maore, this time with a different crew, and
when he saw the water hail, sniled bravely
on, skirting It And indeod there were shoals
there, just as the Prince had suid]

Seamen Who Dared Other Unknowns

Having defeated one myth and found it
baseless, why not <ail on 1o congquer others?
But there was the problem of finance, too.
Portugal was a little country, Its total pop-
ulation did not exceed a million and a half
souls. Its revenues were limited and could not
be extended. Prince Henrv's caravels were
hecoming costly, small though they were,
and seamen had to be fed and paid

=il the hittde ships pressed on, though for
vears the Prince's vovages were ridiculed as
expensive absurdities. His personal cournge
never failed, and it is o tnbute to his genius
that he never lncked good seamen to take out
his ships Portugal’s fishing industry was a
mne recruiting ground for courngeous and
able muriners.

I can well understand that. So could any-
one who ever walched the great barros do
mar woing oul through the wild Atlantic surf
at Costn Nowva, Fursdouro, Caparica, or a
dozen other Portuguese beaches. to wrest a
living from the reluctant and frequentls
tumultuous sea (pages 631 and 632}

No breakwaters shelter these long, exposed
heaches Every Atlantic gale blows merciless-
Iv home on them. Even on the guietest davs
the sullen surf roars and the rollers break
threateninglv. Over these beaches and through
that surf the Portuguese fishermen must
launch their 30- and 40-foot boats, by hand,
aided by nothing but their own strength and
skill and great lion hearte. The sea roars, the
huge hoats leap to life, the spray drives, but
the fishermen keep on, riding through the
strf with their huge sweeps — three or four
strong men Lo a2 sween!

So'it was in Prince Henrv's time, and so.it
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gilds the groin and shadows the distant bGelds

abundance when they shipped oul cheerfully
vear after vear in Prince Henrv's caravels

The court nmd Hennv's miermers provided
the legders All the revenues of the Algarve
went into these endless ventures Hilk MG IEY
irom the nch tuna hshing, from the olive
trees and the cork trees, the almonds and the
Erin

| he Prince's personal wants were simple.
He kept up no grand estabhishment. A chapel,
gikoul, a rough bed —these were his lew

He fasted six months ol
Lhe vear

It must have been profoundls
discoursamnge to have his trusted
discoverers come back from voy
age. after expensive vovage 10 re-
port that the land stll stretched
awmEy is far as thev conld se¢ In
[act, il wis not until 1441 that Lap
Hlanc mside the
I ropic

Fie]s

wins e hed,
In the three vears from 1444 to
1446, the Prince hcensed 30 vy
apes i his service. Dhnds [ias
rounded Verde in 1445;
Alvaro Fernander: was almost ol
Leone a vear later. The
discovery of the Cape Verde
[slands —1n 1960 stll Portuguoese
—naturally followed the West
African comings and goings

C o

HEFFA

Vovages Hring New Hiches

he colonizaton of the rich and
fertile wlands of Madeira and the
Apares. the discovery of mold
on the Guinea coist, the begin
nings ol the stuve trade — all these
[Irlll'-.'ll'[ll'lll NEw means of Nnnance,
bt they also created a distraction
For now many captains began to
tuke more interest in trading than
s overy

Ut

It was hard 1o pass a
source of profit, gained the hard
Way

I'he Prince's arders remained
unchanged

"G south! Go on!™

The Cape Verdes were colo
mzed, and the hittle ships pressed
on, rotind the bulge of Alfrnica, past
Cape Palmeas and ecastward there

~rould thie be the end of land s —
past the Ivory Coast, the (rold
Coast, the Slave Coast, only to be
brought up after & thousand
miles by the ereat bulk: of the land
apain, stretching interminably to the =outh

Would it never end?

When Prnce dieed in 1260, the
guesting voyvages did not end. The real {ruits
of s work came after him. African sailings
hecame more ditheult, but his seamen-dis

overers persevered. Al fst, in the Sorthern
Hemisphere, wind and currént had been with
them. Vovages to the south were simple;
petting back monn was Lthe difficalty, Unoe in
the Southern Hemisphere, conditions changed

Henrs

tiid 1



Flowers and Swans Grace a Pool
Beside the Monastery of the leranvimites

aite of a chapel foanded st Lishan by Princ
Henry, Near this spod Vasco do Gama spent s
ast bt Belore embarek g on b nadchal vav:

e o Lol Fulhlling 4 vow, King Maonue) ]

el the it i1 rw 1 cOMMImeIinaraie { Fe [l 1
|I|||I'!.'|.- i T e
A miasleT et

e named Tor thi 5—|I - ||I| Ik "l||' a0

of Mangeline archiiecture, a

Gothie and Bempssance choractertstil FIm
birllshod with troprcal and naopfical ornamenta
Criste. “[eatnibe of Dda Grauttin sind Lthe Port usucese
pioet Luds YVar de Camoens He withm

"'-I__|LI.IH_' r||.1:.:i_'|_| ||||m:|1'=||'|--' wenbire [ (s ntina's
Aiimshitn, the Sdo Ceal I, Tijes 1LNe Waves Im

thes MSovol Museiim ot Lasbiofn, 1 he sajl< af this

Tl

e windd wis from the south and southeast
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rrrent <et a8t the Fate of 100G 50 minlee 8 o ay
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cpindities of the ttle Portoeuese caravels thal
thev were ghle to foree ahead under such
conditions, By the early 14800, | hoeo O o had
cailed] o wathin LOOK) miles of the Cape of Gond
Hope, nesrly G000 miles from Sagres Poind

L e passage 1o Lhe Tnoboam © eean stll eduded
the Portuguese, There was no mystery now of
A Pipad bull e early o= 1454

their purposs
Heserihed Prines
o render the ocean navieahle a< far ne the
Inchies, anel thi
this was to destroy the power of the Moslem:

dreseca il Consesgquenee ol



Fhe Crusacles had not atfected

theetr threat to Europe. nor dislodsed them

il iTS- 2wl ric

L] -~ e
Wediterranean

uld help thi

'
from their

Well, Prince Henrv's vovagies

positen i th

C il

vl they did, in the end, though it wa
nol until 1488 that the Portuguese navigalor
Bartholonwen [has finally roundedd the Cap
of Good Hope. and 10 vears after that befor

[t il e !Illrl'::_'ill'-r_ 1'-.._[“ i ||_'. IIIr.||'|.| '.|5||'||

Loy Drocdian (mviag, prae |
Mvstery Shrouds Dias and Do Gama

These achevement=are inthe history books
Wohiat 1= sl 1

[ has, an aobscure manner of whoi ven

the bpoks is o mystery

ittle B kpown, oy cami

LT 1] .':-_r!!'| it :_1.-||| i

Good Hope by striking off baldly from the
Virican coast and sailing steadily southwards,

| '.'-I'-'l- .I:-Ill LETTE i.'I

] ¥ 5
Hv that time, he was alreads

siviith il the Cape of Htormse (as e called 1)

[TITE SUMMINE il

|_|||E |'.||| Loy tumn north Lo find Lhe coast again

such record as survives informs us that o
nim off t Yel it 1s very
orldd that, because of a he shouwinl have

stormm deovi e COas
-||.r'|l|'
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Capue passibile

thnt. a {«

vien ol er Padleed, very maadh oot
nile later, the sreal viesco da

Giama, possibly acting on imstructions {ron

the roval center of nayviEaitton (hy 6t time i
shonld have rounded the same Cagx

]l but by the

AN Lt ANy s il COElIneE
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Washed by Toagus Waters, the Tower of Belem
ouards the "|.l|!|-l-||..IL|II'_"-| t Lishon
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nemories of Portueal's soldens bpe Onee L Gasm

reached lodia and Pedro Alvares Cabral discovered

rasil, diecades of pahent groundwork begun by Proine
ey | il | il L fioa 1
Alm wernight Portupgal became o bid s prirwt
Wl one of Europe’s nechest natimv
- ihane | el ol the Taeus, leavin
i#l 'I ini 'L I LI . III. LU | &
[ | From an 1=l n the strepm. A lehter, mo
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whomiz 4 Lishon streel

bold and proper route of standing right oul
into the South Atlantic from the Line, and
callne south with the trade wind abeam
snfled in the last
That s the way
recommended o the Admirally directions

I hat 15 the wav wi
windjammiars

1

ol the

For the Werld, stall 1n use

A vessel bound for the Cape

Cdeean Passags
M |:|-~|'|-: .IEI"'_!'II_'
wross the South-East Trade
for the wind will
draw more fo the eastward as the vessel

chould “standg
wind on the port Lack | .
OV ETIOES

LA vessel| “when to the southward of
the South-East Trade will meet with fresh
winds vartabile in direcUon .. ." byt pen-
erally from the west. The salling ship,
having reached the latitude of Good Hope,
simply runs (o the ensl

We called it running our easting down,
and it was the most stimulating part
T VO A Wi  could

Australin, or pull out of the west

oitinue on 1o
winils
anidd stand up for Bast Africa or India
But bhow ol the route plotters for
V asco da CGrama know about this mid-ocear
rovule? How coidd thev know 2 For

b3 .5



Monument ol the Discovenies shows Henry on
the prow of a gramite shigy, bolding a mantature
Portuptieae caravel and leadime the way (o th
whio carried out has ifreams kne
Pl
peoitad]l memorial for the

I|'I nth Helem LITiA |.'|:_I'l|

et KEnighi

il hir (el Uontinell il Leopaldo de
Almeida destgned this
*lth annn PTENTY Ot s

ib LSt August 9 (page 634)

05

had satled (. according to the recorids fow
xtant

The answer

VOVIECTS mist hiove sal

ueded, is 1

L] PRl Wiy ot once

| havie long con il

but many times, for satling directions so acei-
\ great many
Frimic

rale and sound to be preepared

of the ocean voviaees launched In
”I.'.'I‘.‘_-. are nol recorded at all: at least. no
records have come down 1o us

Al some tme bhetween 1458 and
between Lhas and Da (Gama

hatd not only found a was

BELL

the Portuguese
tiewianrcl the aps
of Crooe] H e, But may heave sobved the riddle
of Atlontic satling in its entirely. Seamen now
know Lhat in that ocean the tride winds and
the wind system north and south. once unde
stoodd, make possible regular vovages north
Outh, East, and west, wilh dlmost the reliabil-
.I_'.' (a1 LR MaOnsoon
L )i,

Lhis Inichian

VOVaEeEs ol

Spies Sought Prince Henrv's Secrels

st who first discovered 1

st Lhings we
hkelv to And out
Prince Henrv and his successors had o gunred
Ltheir secrels.

do 1ol i-.'l'.-l.".'.-, DT JATE %W

Lagos and Lisbon teemed with spies from
ports and countries with a vested interest in
eing Lhat a roate arvund the Cape was not
cistovered or, if i

Portuguese monapoly

were, that 1 was not o
\Vepetians,
(“astilinns, Florentines were alike determined
o proht from Portupuese enterprise, if nomne
cil therm couled <tifle 1t So the more Important

e IO =

vovages were mace stealthily and their re
sulls Keplt acrel

:"'-'u_ul anly clirl D '.;.Ir'l.,'l Hiki I|‘||_ =1 RLER
route in satling to India
by then, the Portuguese koo
of the existence of Briaedl and the east coast
ol South America Thesy
Grand Banks off Newfoundland (their suild
af codfishing shipowners dates back at least
tor R0

»ome scholars surmise that the Portugpaese

ke w

s1hl Bl there is

evidlence that,

L1l Wpram Lk

there was no usable northwest passapee
around Amernica to the Indies, nor o northeast
way around Siberia of use to sailing ships
Uhey may even have had an idea where the
tip of south America lav, where their com
patriot Magellan later discovered it

Fhey knew' then —and vastly profited by
the knowledee — that Prince Henry had been
Ul way to the East was by first salling
st and they had found it with their cara
vels and thelr brave seamen. Firsi
Alrica, hrst to Brazil, first upon the Grand
Biunks, frst =aouth Amenca, hrs

rigghil

.|'I|I]r'||'|
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Flag-decked Belém dedicates the Monument of the Discoveries on the hank of the
Tagus lor all 1o see who sall upriver to Lisbon Leaders from mother Portugal’s far-flung
cdomimions N the throne an shore, where the H.LE:: of the nations fluliertn the worfada
the summer breeze, Warships of 33 nations, among them the United States Navy's heavy
cruiser Dey Mames, fire salutes, Private yachts jivin in the tribute

across the Pacific, Airst to East Africa, Indin,
Chinn, Japan —what a record!

A million and a hall Portuguese —led and
inspired by # récluse Prince great among nay-
igators though not himself a seafarer—en-
compassed hulf the earth and helped lay the
foundation: of the modern age.

Fortugal's Prestige Spread 1o Asia

After the pioneering ciravels, emhlazoned
with the Crossof Christ, came the carracks
and the galleons, the great naus-of the passapge
to India, which sailed on their stately voy-
nges for the next 200 vears

After the discovering vovages came the
proneers of sea power, Affonso de Albuguer
que and the rest, who soon found that thes
must establish Portugal's sea supremacy
throughout the whole Indian Ocean and all
the easlern =eas

Hence the Portuguese setilements in West
Afrnca,-at Mozambique, Mombasa, the Mal-

dives, Cochin and Calicut, Hormuz and Diu,
Goa and Galle, Caleutta and Chittarong,
Malacca, Muacan.

They impressed the Africans and the
Asians with the excellence of their ships and
the inspiration of their gnterprise, establishing
a new Rome at Goa and the fabric of empire
Lhroughoutl eastérn seas

And so, 500 years after Prince Hentv's
denth, it 1= understandable to ind an Indian
master shipwright far up the Brohmaputra
River who calls a large ship a nnw It makes
sense to see the Portuguese names upon the
singhalese shops, the Portuguese churches in
the Asuin sun, the cannon in the sand, the
rutned fortresses n <o many places

It makes sense, too, that this vear Portugal
set asule vight months to commemorate the
hfth centenary of the death of her most illus-
Irious  son, initiator of the preatest era of
discovery the world haz known —a Prince of
wavigators indeed!



NEW WORLD MAP REFLECTS

Centuries of Global Exploration

r l VWO WORLDS UNFOLLD before the
two amd o hall salllion members of the
Notional Geographic Society who re-

ceive this issue of thelr magazine.

One is the world of Prince Henry the Navi-
gator, with such 15th-contury  map-makers’
notes as “Here the water ends” ond “These
lands are inhabited by men having faces like
dogs” {see foldout map, pages 619-621).

The other 15 today s stranger-than-hction
world in which 18 new nations have been born
in 1060 alone and even the foor of the e
is revealing its contours o cartegraphers. All
the couniries of the earth appear on this
new | Ccolor supplement, the National Geo-
graphic Society's latest Atlas Senes  Map

Thie Warld,
New Sen Ranges and Depths Charted

Since Prince Henry the Navigator launcbed
the Age of Discovery and Magellan's scurvy-
rididen sailors made the first circuit of the
earth, innumerable men and explorations have
added 1o the volume of knowledee concen-
trated on this 25-by-1%-inch sheet®

Thanks to modern oceanographers and sea-
men of many nations, the two-thirds of the
earth's surface covered by «alt water has beén
mapped by The Society’s cirtographeérs miore
extensively than ever before. Vast expanses
of shading—the darker the deeper—egive a
three-dimenstonel view of the oceans.

The Mid-Atlantic Ridee, an  underwater
spine af mountains once thought to end of
the southern tip of Africa, i= now shown cun-
nected with other ridges 1o form a continuous
chain snaking thousands of miles into the
Indiin Ocean. In Pacific the
Mariana Trench, deepest known hole an earth,
shows g new rencdityg of 36,198 {eel.

seaweed symbols over o wide area of the
Atlantic off the southeast coast of the United
Sates represent the patches of floating guli-
weed that cover the Sargnsso Sea.

thee western

O landd, new countries appear in i produ-
sion Lthatl kept Society cartographers working
oy within hours of the map's printing deadbine.
Since 1937, when the NaTionNan GEOGRAPHIC'S
previous Workd Muap was issued, 20 new coun-
tries—maost of them {ormerly under French
rule—have jolned the roll call of sovereign
states; which now total well over 00, The
new  Atlas Map shows even tmy Monaco,
oocupying only half a square mile on the
French Riviera, and the even smaller Vatican
City, its 109 acres surrounded by Rame,

Cense-fire Lines Split Unensy Areas

New capital cities include such tongue-
twisters as Chuagndougou, Upper Volta: Ya-
pandde, Cameroun; and Abidian, Ivory Coast.
The West Invles Federation, with its seat of
eovernment at Port of Spain, Trmidad, ob-
imined home rule for its 10 Hritish colonies
st August 16, On the same day, the iskind
of Cwvprus won independence [rom  Hritain,
and freworks blazed over Nicosii

Cepse-fire lines noted on the map show how
Korea and Viet Nam are divided into Commu-
morth  and non-Communist south. An
pther umeasy  border splits Kashimr, where
Indian and Pakistanl troops have faced each
olher since |49,

Arctic and Antarctic insets complete the
CIther pianels record members of the
United Nations and the Communist bloe as
of September 6, 1960 lst regional pacts and
plllances; and emable the map u=er o tell at o
glapce the time of doy anvwhere aroamnd the
world.

B |

LA

*This pew map forma Plite & in The Society's
Athns Series arul B5 the 20ah uniform stz Atlas Map
fzsmpi] s the siries lrgan in January, 195E

Ler lamal thety maps, more thas 240000 mismbers

have ordered 1he convepient Allas Folio, al 34 .85
Sktngle mdips of the =nies, 3l S each—aor 3 packsl
ief ther 14 muiges smedd m B95S8 amdd 195U, ar 3550 —

may be ordered (rom the Natiopal Geogruphic So
chety, Dol 25, Washineton &, D, €. A combination

il map packel andd folie = avallable at $2.05,




With paticwee, skilf, and figh-specd
phategraphy, o moted engineer and
dxeculive produces en extraordingry
staely bf the bivd world"s lveng poemes

The
Hummingbirds

By CRAWFORD H. GREENEWALT

Photographs by the author

bird one sultry summer afternoon in 1953,

It waz a male ruby-throat, come for court-
ship to Delaware after a bachelor's winter in
Mr_:icu.

Now it is 1960, Perhaps if 1 had known
what the intervening years were o bring, |
wouldd not have had the courape to begin,
But T had cavght hummingbird fever, and
with what now seems to me complete and utter
razhness, had et out to make a series of
photographs  representative of the various
species of these darting acrobats,

The photographs imvolved traveling some
100,000 miles. There were three trips each
to Brazil and Ecuador, two to Venezoels,
and excursions to Cuba, Jamdica, Panama,
Arizona, California, and Calorado, Fach viy-
age had its quota of adventure, triumph, and
frustration.

In retrospect, 1 wouldn't have missed a

IFHGWGRWHED my first humming-

Hungry hummingbird hovers before a nec-
tar-laden hibistus.  Pennant-tailed Trockilus

poivteuy, which lives only on Jamaira, is one
of some 320 species, all notive to the Weatern
Hemilsphere. Humminghird feathers, which
have mo counterpart in the entire avian pogu-
latipn, produce iridescent colors characteristic:
of the (amily.
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Shrewish Huby4hroat Sometimes Pours Her Fury on the Male (opposite)

Where females predominate ih number, they attack males that are trying to feed. Cnly
humminghird of the eastern United States, Arehilockus colubris winters in' Central
‘America. The muale sports 4 raby gorget. but his mate bests him n sme. To foel s
s00-mile flight over the Gulf of Mexico, the bird adids fat up to half its weight.

mile, ur an hour, anywhere along the way.

What s a hurmmingbird ?

When first 1 became interested, I put the
fuestion to my ornithological friends, hoping
thit the answer would payve the way to greater
knowledge and understanding,

Here—in part—is what they supplied, os
embodied in Prof. Charles Sibley’s - highly
reputabile compilation;

suborder Trochili—Humminghirds

Schirpynathous anisodactyle Apudiformes with

& pairs of ribs; hill long and slender, gape not

decply cleft; tlial bridge nhsent: nostrls lat-

eral. tromdly operculate; tongue extensile
syring ‘with 2 pairs of specinl intrinsic muscles;

o Sterno-tracheal muscles | . . no gall hiadder;

no adult down . . . no claw on munos

And so on. Even though “gape not deeply
cleft” has a fine Shakespearean swing, | must
say that the definition leaves the lay student

fnfrl

little the wiser. I had o search elsewhere

Without their working clothes, ormithole-
gists become much more hvrical, To Audubon,
the humminghird was a “glittering fragment of
the rainbow . . . [a] lovely little croature moy-
ing on humming winglets through the air,
suspended as if by magc in it flitting from
one lower to another, with motions as grace-
ful ps they wre light and airy. pursuing its
course . ., and yielding new delights wherever
it is seen.”

Humminghirds, Me, Greepewalts breilinm ook on
the Trochilidae to be published this mwenth by Doubide-
day and Company, appears under the aosploes atud
m-.:-:].ﬂ.uhl af the iuur-ﬂu:;n Museum of Natural His-
tory.  Simubtaneois Narmoxad, Groosarnae publics
thon of this articlé and photographs from (e book's
extraordinary portfalio of high-speed color portraits
has bern made possible by the gracous permission
and cooperithon of the author apd Dr. James Oliver,
Lirector ol the Mustum
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Comte de Buffon, & French naturalist of the |5th century,
cansidered the hummingbird “of all animated beings = . | the

mast elegant in form and brilliant in color. . . . | Nature| has

loaded it ‘with all the gifts of which she his only given other
hirds a share.”

This & much more pleasant and far less alarming than

schimgnuumm anisothactyle Apodiformes”!

The common name of the I’nutth. varies with different lan-
puage areas. We call them hummingbirds, which certainly does
not do justice o Audubon’s lyric description, The French, with
mncharacteristic lack of imagination, say eiseaw-mouche, or
ﬂ'l.-* siged hird. Thf ‘?11.111}5]3 and Portuguese do a bit better

peck the Aower—aand feija flor—
kiss the ﬂum_-r In aime ul' the Lesser Antilles they are called
murmaires, the murmurers; and in Cuba, zwm-zem—phoneti-
cally, an apt description.

Indinns Likened Birds to Sun and Stars

The Indian populations of Central and South American
countries have done a great deal better, Thelr common names,
ourissa, mntzitzil, guanumbia, quinde, signify “ravs of the sun,”
“treases of the dav-star,” and the like. Even in scientific
nomenclature, the sun, the stars, and precious stones appear
frequently. The name Topaza pyra, for example, meins the
“Hiery topaz™; Steffula, the “little star™: ¢ ferwyolam piz, the

“agolden torch™; 'i'{.’rpp.ﬁmrm the “sapphire.”

All this begs the original guestion: “What s a humming-
bird?” As a Layman, T would say that if you see a very small
bird hovering, hody motionless, Lefore a flower—then vou have
seen @ hummingbird, whether vou wre in Saskatchewan, Feua-
dor. or Tierra del Fuego.

CRERICEE & SEEESCwa:F L ibad bmgaiilis we AR &8 HEry Ll diniams
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F'opaza pella:
the Crimson Topar
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The Humminghbirds

It is the method of fight that i< unigue,
All humminghirds hover; no other bird hovers
as consistently or as efficiently.

Humminghirds are creatures of the Western
Hemisphere. They are found in North, Cen-
trul, and South America, and in islands of ad-
jacent seas—nowhere else.®

There are many species and subspecies; jusi
how many is difficult to state precisely. The
last comprehensive survey of the family was
made by James Lee Peters in his Cherk-Liss
of Birds of the World (1943), He recognizes
125 genern, 319 species, pnd 6586 Torms

The geographical distnnibution of species
varies with the latitude, the Inrgest number
being found within a band 37 north and south
of the Fguator, The seogpraphical center of
the family, if that is a proper term i this con-
nection, i i Ecuador, where aboul hall the
known spevies are found.

There are humminghbirds at all altitudes and
in all climates—there are birds of the for-
est, of the garden, of the plaing, of the moun-
tains, and of the desert. In fact, one can
say that wherever and whenever flowers bloom
in the Western World, hunmimingbirds will be
found. A ubiquitous amd adapiable family.

Some Hirds Migrate 2,000 Miles

Merhaps | <hould say a special word about
the species of the United Stites. In the en-
bre area east of the Mississippi there is only
one nesting species—the ruby-throat, Adrecki-
lochuys voluwbris—which most easterners see
in their pardens during spring and summer
(piges 660-61). The West does quite 4 hit
Ietter, with eleven breeding species, hut sev-
eral of these barely get across the Mexican
border.

As a general rule hummingbirds do oot
migrate {ar. The notable exceptions are three
that breed m North America—ruby-throat in
the East, rufous and calliope in the West,

Ruby-throai -and rufous migrate at least
2,000 miles from breeding site to winter quar-
ters, How they manage it still remains & mys-
terv. But they do manage, apparently without
grent numericial losses. The ruby-throat Is
even said to cross the Gulf of Mexico, a dis-

% Farller studies of these birde in the Xaroxar
Geocearsie inclode “Freezing the Fhght of Hum-
pifbnghirds,” by Harold B, Edgenton, B, ). Niedruch,
and Walker Van Riper, Asgust, 1951, “Hommlog
birds in Action” by Uarold E. Edperton, Auguost,
1047 ; aml "Secking the Smallest Feathered Crea.
tures,” by Hr. Alezander Wetmore, July, 1935
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tance of 300 milés—a remarkable accomplish-
ment for a creature whose length measures
searcely 3 inches,

The hummingbird family includes the small-
est bird known (o man: Calvpie kelenae, o
Cuban bumminghird called the “bee,” a tiny
creature about 2% inches long. Many other
hummingbirds, perhaps two-thirds of the spe-
cies, are smaller than the smallest birds of
nther families, but here again there are excep-
tions. The largest is Patagong gigas, an in-
halitant of the Andes, about BL5 inches in
length and roughly equal in bulk to o large
swilt (page 672). Humminghirds, then, can
certainly be called small, but by no means

Humminghird population cen.
ters in Ecuador, where 163 nf
the 319 known species have
been reparted.  One subgpecies
lives aonly on Ecuador s Mount
Chimborizo, al  altitiudes of
12000 ta 15000 feel. (Mher
vanelies range {rom Alusks o
South Amenca's Lo

. NOHRTH
AMERICA

Ecuador
iI63

SOUTH
AMERICA

RED SHADING shaws
hummingbird’s range.
The stronger the red,
the more: species. i

FIGURES IN WHITE

show number of :
species reported - =1



The author and his motion-stopping camera
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The Humminghirds

ure they invariably the smallést of the avian
pupailztion.

The hummingbird family = notable for its
contradictions: Consider the brilliant indes-
cent colors, a sort of trademark for the fam-
iy, While it |8 quite proper to say that if you
see o very small bird with highly iridescent
colors vou have seen a humminghicd. there ore
s0 many that have no iridescence that the defi-
nition omits more hirds than it includes,

When the iridescent colors do occur, they
are really striking, and Audubon’s “glittering
fragment of the rmmbow™ is;, if anything,
clearly on understastement. No other bird is
5o brilliant.

There are two notable things abeot these
colors. The first is that they are structural
and not pigmentary, The bloe sky, a rainbow,
a drop of oil on a wel puvement, the brilliant
Hash from a diamond are structural colors;
a red tie, a blue dress are pigmentary.

The second is that thesy are highly direc-
tional, and ina Hyving hlrd one must have a
quick eye to see them at nll, For one 1o see
iridlescence, the bird must receive direct light-
ing, the source of which must be behind the
observer. Then the colors Rash with astonish-
ing intensity and beauty, 1 the bird taros its
head a few degress, the colors disappear, Thus
a quick eve is needed, but patient observation
is amply rewarded.

To residents of the United States the colors
will be largely reds and purples. Farther south
this gpectrum enlarges, and the colors cover
the whole range from brithinnt red o brilliant
blue, with all the intervenming possibilities of
hue and shade.

Not all humminghirds are brilliantly col-
ored. Most of the females, for example, are
relatively dull, althoogh n few areé quite ns
gorgeous as their consorts,

Hiummer's Secret: [t Power Plant

Perhaps the most extroordinary thing about
the humminghicd s its power plant. For
energy output per onit of weight it outper-
forms any living worm-blooded animal.  In
discussing  humminghirds” extraordinary  ac-
tivity, fgures are fairly menningless unliss
they can be related to something we dll recog-
nige. Let us take man.

A humminghird while hovering has an
energy output per unit weight about ten times
that of & man running nine miles an hour,
This & pretty close to the highest possible
cutput of human energy, and a pace that a
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man can maintain no longer than half an hour,
A himmingbird, on the other band. can fly
for much longer periods, A man doing the
same work per unit weight would be expend-
ing 40 horsepower!

A muin's actual dallv enerpy output is about
3,500 culories. The dmly outpot of a hum-
minghird leading its ordinary life—eating, fv-
ing, perching, sleeping—if calculated for a
170-pound  man, is equivalent to  approxi-
mutely 155,000 calories,

Ruby-throat Fattens Up for Long Flight

I we convert these Agures to food intake,
the results are astonishing. A normal man
will consume 2 to 2%% pounds of food per
dav. I his energy output were that ol a
hummingbind, he would have to consume in a
day 285 pounds of hamburger, or 370 pounds
of boiled potatoes,

Actually, humminghirds use sugars as their
principal food (supplemented by insects and
small gpiders), and sugar bas o much higher
energy content than the items listod here for
the human larder. Even so, the average hum-
minghird consumes hali its weight of supar
daily, an extraordinary intake, This leads
wé quite naturally to what we might call the
“migratory fuel supply.”

As we have said. few humminehirds migrate,
but those that do show an astomshing capacity
to put on fat acainst the period of their
strenugus migratory exertions. Studies made
af the ruby-throat immediately beflore migra-
tion indicate that this little bird can add 50
pnercent 1o ts noomal weight, all of it fat 1o
provide an extra: fuel 1ank, so to speak, 1or its
lomg nonstop flight across the Gulf of Mexico.

To muke once again 0 human comparison,
it is ae if our 170-pound man could in o few
wieks put on enough at to increase his weight
tn 255 pounds, @gninst some: extroordinary
and short period of exertion during which he
could neither eat nor sleep,

Let me recite one more statistic, The
humminghird's. surface temperature 2 nor-
mally slightly highér than ours. If a man
were expending energy at the rate of a hover-
ing humminghird. and could perspire freely,
he would have to evaporate about |00 pounds
ol perspiration per bour to keep his <kin
temperature below the botling point ol water.
IT his water supply ran out, his skin tempern-
ture would rise o 7507 F., well above the
melting point of lead, @t which temperature
he would plow, and probably sgnite.  There
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is much to be said for our relatively sedentary
existence.

Hummingbirds must feed abundantly and
regularly to keep up their energy supply. If
artificial feeders are provided, they conw in
for their mack once every 10 or 15 minutes,
We humans can gel along on 8 charge of fuel
three times a day.

Nighttime Torpor Conserves Energy

After all this, it might well be asked what
hummingbirds do at night. Here nature, with
her customary ingenuity, has found an un-
usually efficient solution. She has given the
hirds the ability to pass into a state of sus-
pended  animation, during which the body
tempernture drops and the energy output sinks
to a very low figure. In this state the birds
can be handied without taking the slightest
notice, The factors inducing them to enter
this torpid comdition are not yet completely
understood, Confusingly, it is not a recular
nightly occurrence. |

My own view is that passage into torpor is
in some way connected with the energy
reserves of the bird at nightfall, 1f, for ex-
ample, the bird has fed well during the day
ant its energy reserves are high, it will sleep
normally. Ti. however, food is scarce and our
bird goes to sleep without sufficient nourish-
ment, it will stretch out its enmergy reserves
by becoming torpid. Aroosal from the torpid
state, when it comes, i= almost instantaneots,

The energy output of the birds when torpid
is only ope-twentieth that asssociated with

National Geographic., November, 1960

normal sleep, I this seems to get them back
into the human orea. let me sav that even in
the torpid state they «till put out about as
much energy proportinnately as a man taking
his edrly morming constitutional.

In view of the high energy requirement,
getting the nevessary 50 or 60 nmieals a day is
a pressing problem. For this also the hirds are
well equipped. They have an unusual and
highly extensible tongue with which they can
reach deep into a flower {or their supply of
nectar. The tongue is tubular, and with what
must be much like an internal suction pump
they can consume their fuel guickly, effi-
cently, and in adequate supply,

Unigue Wings Have "Reverse Gear™

Next we come to Right techmiques. Al-
though the flight of birds ond insects has heen
studied for hundreds of yesrs, very little is
known with certainty, and as to humming-
birds, even their speed has oot been precisely
measured.

Hummingbird flight 3 different from that
of any other bird, and the anatomy of their
wings is unique. They are the only birde that
can hover with body motionless. They are
tlso the only ones that have o “reverse gear”
which enabiles them to fly backward as prettily
and as efficently as they can fy forwoard,

Much has been written about the extremely
rapid wingbeat rate of humminghirds, and in
same cases M ois indeed high. A male Colfi-
pllox wmetivsting, for example, registers 50
beats o =econd, a ratg far higher than any

CRISFERE &, SATENTEALT & (e0) sMERTCa® W ULEWE HF RATEEad HinToNi

Black-chinned hummer
shows off his Iridescent
purple neckband, an ele-
gance rarely recorded on
filen. ~ Archilochny alezardri
winters i Mexioo and suim-
mers n the north,

In hovering, humminghied
wings move, nut up and
down, but forward wnd back-
ward, pivoting like sema-
phore fHags. Un the back-
stroke, wings tum at the
shoulder nearly 180 so0 that
topside becomes botlomsile
and supplies litt. Like heli-
coplens, hummmghbirids con
rise vertically. Welght for
weight, they use about hali
as much power,
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Two male Annas humminghirds ( Calvpte quna) badtle a1 a Teeding station v Cab-
{ornia, Apparently hummingbinds alse fight for the sheer joy of a rough-and-tumble.
Diving and steiking, they have been knovwn to romt hawks o btmadred times their size.

recorded for what might be called an “ordi-
nary” bird. Calliphlvx, however, welghs less
than a tenth of an ounce (page 672).

On the other hand, the largest humming-
bird, Pategona giges, beats jts wings only 3
to 10 times a second. By way of contrust, a
mockingbird, which is much larger, registers
14 per second.

All in nll, 1 think it safe to conclude that,
given an equal wing length or weight, hum-
minghirds stroke less rapidly than ordinary
birds, This surprising conclusion s based on
the fact that while erdinary birds generate
power only on the downbest, hummingbirds
et propulsion and 1ift on downbeat and ufy-
beat both,

North American hummingbinds have been
more thoroughly studied than the others, and
sinee these are all small with a correspond-
ingly high wingbeat rate, the generalization
has bLeen made that all hummingbirds beat
their wings with great rapidity.

Humminghird wing muscles are very large
and necount for 25 to 30 percent of the en-
tire body weight, The hirds depend almost
wholly upon their wings to move from one
place 1o anpther; in fact, their legs are so
underdeveloped that they cannot walk at all
in the ordinary sense. I have seen a hum-
minghird sidle along on -a perch, but even
ior the shortest distances, it is much more
apt to use wings than feet,

H6Y







The Hummingbirds

A humminghird is much like a helicopter
in its flight performance. To be sure, the
wings wo backward and forward, more like the
cars of a boat than the droular whirl of the
helicopter rotor. The effect, however, is much
the same. Il a helicopter hovers; the rotor
i5 in a plane parallel w the earth’s surface.
So are the wings of a humminghird, As the
helicopter moves forward or backward, the
rotor tilts in the appropriate direction. S0 do
the wings of the hummingbird, The heli-
copter cun rise directly without a runway for
take-off. So can g humminghird.

In studying the flight characteristics of
these small birds, I needed first of all a high-
speed motion-picture camera of & very special
type, Many such cameras are commercinlly
available, but unfortunately all require an ap-
preciable time—half a second or =0—to reach
full speed. Since within this interval the bird
would long since have depurted, some new
method had to be devised to ensure an instan-
tuneous start; that is, to have the film accel-
erate from zero to 1,500 frames per second in
not more than a few thousamiths of 4 second.

Starting from scratch, and with much kindly
assistance, we fAnally evolved a camera dubbed
“Mark 1." The successful result is neither
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elegant nor compact, and 1 doubt that any
camera manufacturer would find it a market-
able product. But it does start instanmtly,

permits film speeds op to 1500 frames per

second, and can be triggered by interruption
of a beam of light shining on a photocell.
With this device the birds in effect become
their own photographess,

Test Flights in a “Torture Chamber”

A zecond problem was to devise o method
that would induce the birds 1o fly at various
caritrolled forward wvelocities. from zero to
the top speed of which they were capilile.
For a long while this represented a stumbling
black, but inspiration finally chme: The prin-
ciple represented might be described gs that
of an aerial treadmill,

Our solution wis & homemade wind tunnel
abaut 18 inches in diameter with a powerful
fan at one emdd. The fan’s output could be
varied to produce o head wind of any re-
quired velocity. We placed a feeder at the
exit end of the tunnel, ils spout eentered in
the air stream.

A hird coming in 1o feed, confronted with
# head wind of any given velocity, would per-
form precisely as i it were flying at a similar

FREETAVE & RUREAT&4LF 'I:' iREE B ks #pprogs o RETUREL WiFTIHES

Rockabve-baby Nest Swavs
on a String of Grass

Most hummingbirds build cup-
shaped nests dnd anchor them
firmly, but birds of the tropical
Amenican  genus  Phaethors
prefer conjcal homes that hang
by strips of vegetalion. Lumpk
of dirt woven inio the bottom
counterhalance mother and
young. who 31t on togp,

This hird suspended her hume
[rom the holtom of a bridge.
Hali-bult nest at mght shows
she cxereised the female’s pre-
rogative of changing her mind
Her specics is prefred,

Rucket tail and powder-puff
leggings identily Ocreatis fm.
derwoodsi, which ranges the An-
des from Veneduela to Balivia
Another racketinil, Lowdigeria
mirabiliy, curves his tail under
himsel 30 as ta frame his face
with the rackets while he hovers
in courtship,
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Hummingliard Giant
Weighs Less Than an Ounee

Uen timies the swe of the fam-
Hy's smallest member, FPufa-
gomg gigny maopes the Andes
To tip a one-pound scale, he
woilld nepd the help of 20
brothers. The same balance
wotild secommodate 150 Noeth
Americin ruby-throats

Almost os light a8 a dime,
Catfiphloe amethyiting anks
amang the smallest ol  hord-
dm’s timiest femiky. It womnld
take 162 of these birds (o make
A pound

This tropdenl South Amerd-
cin benls his winga 80 times a
secored, the fastest stroke fes
corded by the author. In con
trasat, mant Pofayons makes 8
to 10 strokes a secomd: Cnher
hutmmianebirds fall belween
these extremes. Size reculates
Lhe frequency of winghenot

Cithér small bivds, gainiog Lt
only on the downstroke, heive
[0 move wings faster per umil
af weight. For exmmple, mock-
mghireds, which are much larger
than Matogoras, register 14 bents
a4 second

speedl, although its position with re-
spect to feeder and camern would
remain stationary,

Camera, tonnel, fan, and the elec-
EgLialls ecjuipment o prmlm:u a flash
for each frame on the film musl hiave
presented an awesome aspect toea Lny
humminglnrd looking for an easy
meal. My children, lacking their
father’s thirst [or scientific koowl-
edpge. spesdilv christened the set 3
“Ihicddy’s Tortare Chamber ™

| hasten here to plead oot puilty to
torture, {or the birds seemed actually
to enjoy the challenge, With the noisy
fan gotng at full blast the bugz of the




camera affected them scarcely st all; and at
high wind wvelocities they seemed almost to
mike a game of Ik

It was amusing to note the difference be-
tween the wisdom of maturity and the brash-
ness of youth. The adult females soon learned
to line themselves up with the feeder abourt
eight to ten feet downwind from the tunmnel
exit. They would then work their way n fils
and  starts until the goal wias eventually
achieved, AL ficst the impatienl young birds
would fiy diagomally up into the wind stream,
only w he blown bead over heels when they
enconntered the full hlast. Hut under their
mather’s efficient tutelage, they soon learned
the trick and were finally taking nounishment

imiEFiEE & REjEEEWSS. . Bl aEQEICAN WiFETOE O™ BETIEE, #HigTOET

with as much aplomb and zeal as their parent
After two years of experimentation and sev-
eral hundred high-speed sequences, it seems
clear that the wop spesd of which these hirds
are capable Is something jost under 30 miles
an hour. When the wind tunne] was bonsted
to that speed, the bivds would try repeatedly
to reach the feeder. They would enter the
slip stream well downwind and fiy to within a
tntalizingly short distance of the feeder, only
o find themselves unable to make the pride.
We can also see in slow motion the tech-
nique of the [ast setaway, When the birds
are hovering with the fan turned off, they
take fight when the camera starts iis buzz
ing and depart as mpidly as possible. As the
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Appetites of Hungry Twins
Allow Mother No Resi

Fior theid sige, humminghargs harn more
energy Lthan any otber warm-hlonded
animal. To sapply the fuel, they mus
prodigionsy

|

[Mis mcther. known (o ornithologrists

-
ad Leshig wmelorsee. seurries constantly
to fend off starvatyon, Her mate helps
neither in the nest olding nor o thd
feeding. The nuthor desgmmred of pho.
tographing her nest, 16 fect high m an
amucara lree in Choto, Ecundor, untl
an airfine supplied a platform used to
service 15 planes

I'wo pearl-lige egEs viedld the habipes
whose time in the pesl varies according
to food supgly. Rubv-thropt nesthings

for exampde, By ufter 10 to 30 dayvs

Flyving acrobat of Veneeueln, Trimadad
and Tobago defends his termtory with
uneamman valor, The apdacity of A ma
=t febdes calls to mingd a leeenod of
Venezuela's Arnwank Indoans, who 1y

thieir forebedrs bmoke 4 Trimdad tobacco

" » - - - wh rm
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diork s ek o se@e prechols seed

ciency i this otherwise striking creature
;|_|||| E|I_|T IS E_r_-. VicH! periarmeEnce | i1 '|I[Z-"
sense in which our songhirds have 4 voict
the humminghird has nome ot all. It does
imdeed chatter, particularly’ when it 18 an-
noved and chasing apother humouingird
but the sound is scarcely musical, There
are alsn records of courtinge sounds Dy
erviiips of aspiring males of some fpecies
hut these are puny efforts imdesd and can®
begin (o approach the mu=wal ollenngs of
EVIER DU l-.||||||:-'-'_ _-1'||'|1___'|-|I'::.~

| |'||'|;- SEPTTLS r.|r=-"-_'. fo b 2 =8l [ § TIFELETATD
to which there are no exceptions. Having
now demolished homminglnfds az sonester<,
| must admit to one, with the improbable

mime Sofustes geoffrow, thal has guite -a

|||-_'-._"-'I'|| _-llli'.f-—l'.llrJlIIZ_' ) NEse A |!"|r|!'h
jealous, but o which an Enghish sparros
for example, might well aspare S0 f4r as

No-perching sien might hielp Heliomaster Ve
]: I

eiFer - the author sow smaller hummimghards kry (o
|._!||! Off l= |IIII!: ||r.:|-_ [rl:'i- sient bge hrenst. red
ks
LEH

| am aware, amonge humminghirds Sckisdes
stands alond

Finally we come o8 discussion of hum pareel. and proeh crown show in |7 A
minghird hehavior, Omithologically spedk- porirmit of “serker of the sun, a matve of Bl

ing. behavior means the mannet i which Parsruay. Unpaay, and Argentihg
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irtls meel the maor crnses of ther bve= 1o human tecms, and

i
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maturity, courtship, marmage, and the resring of young

In their dav-to-day living the outstanding characteristics of
hommingbirds ‘are their (earlesness;, pugnacily, amnd cornosety
By seem [ully aware of thelr unusunl aerml capabilities and
L1 |E| !"-_r.l"||| Il' L1 |E-|I". i | SETESE G EeT .I"'|| el '_'|'|.|_'| TTILE I| IVICETE
rAfidly than Jarge OWEr-THoVInE enemies o close in W oty
attnck

We see Lhig in thir almaost coi |||i- fisre :..r-5 fiar Ll pIrescnce

if human even In the wilderness o pumminetird wiuil approach

within five 1o ten feet of 3 man ln more civilize syrroundings
|i.":'. W W R i user] 1o | l'll;lll' [ Bl |'i-'_'. will festl frovm the B

-I!"l | RAVE YEN ST '!'.':'Ii ;-I'I 11 1171 3 '.|'|'_'|| -'l = Tl Al .Il.
crauss# they have love and affection for LA Ly It 5 only @

reflection of complete confidence in their ability to make a fasi
getawsy should anyiling untoward happen

[hey are said to be attracted by anything that is bright res
in color, although this has bein disputed by some observers. My
own expetience is that red i= indeed thelr favorite. | have see
them on many occasions explore the red plastic knob { oy

CaMmerd '!l!lill and on one occasion wihen | wis rash enoudsn o
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be wesring a red tie they prodded at it, doubt-
less ta see whether it contained anvthing good
to ent. When we were photographing caged
hirds in Ecuador, someone had hung a ther-
mometer filled with red alcohal on the wall
of the cage, and each of the humminghirds
in turn tested it for mutritional value,

Like mast other birds they establish terri-
tories which they defend vigorously, whether
ar not the intruder is of their own family and
guite regurdles of sze, A humminghird will
chuse a cathird, routing him guite successfully
from the territorial houndaries. Their bellig-
erence, however, poes for bevond the simple
needs of territorial defense: 1 suspect that
they engage in their aerfal jousts more for the
fun of it than for any other repson.

Courtship Inspires Acrobatics

When it comes to courtship and mating, T
am-afraid 1 can tell no tales of marital fidelity
and “growing old together.” Each male is a
feathered Don Juan with interests limited to
food, hghting, and courtship

His courtship display is & veritable aerial
circus: 1 have seen it myself for only a few
species; but the Hternture indicates that all
males behave in much the sume wiy,

The female ruby-throat settles herself on a
twig flairly near the ground., The male rises
high in the alr amd ladnches o power dive that
ends immediately in front of hus dazzled mate-
to-he, then rises precipitously so that his
course resembles a farge U with the female at
its Luise.

In this performance she choases her posi-
tion, or he may choose it for her, in such a
way that she can see the light reflected from
all his iridescent feathers, and so has the joy
not unly of his aerial acrobatics but of 2 beau-
tiful color display as well. I she succumbs,
be dashes off to other conquests, ungallantly
ahandoning her to deal alone with the conse-
quences of their union.

Leaving the male to his phllandering, the
female who has been courted and won proceeds
immediately to her nest building (page 670),
with apparently no thought, aside from a cas-
ual battle or two, for anvihing except the
procreation of her roce.

The egp quota of a humminghicd is almost

National Geographic, November, 1960

invariably two, and the incubation period on
the order of 12 to 16 davs. In nest building,
as well as in incubation, the females are usu-
ally fearless,

I have had camera. flash lamps, and myseli
within four feet of 2 nest under canstruction,
and the lady went on building, paying no more

attention to me or my equipment than if T had
been merely a part of the scenery.

Nestlings Become Sword Swallowers

Eventually the voung hatch and the [eed-
ing process begins. Thiz is o fearsome sight.
The mother arrives at the side of the nest;
the young stretch out their gaping mouths,
whereupon she inserts her bill to a depth that
makes one certain it will come through on the
other «ide, and literally pumps nourishment
into the voung one.

The longer the hill. the more terrifving the
process. I have never seen the swordbill hum-
minghird in action, but | should think that
would be a sight to shock the hardiest soul
(page 676). The pricess, howéver, seems to
work, for there Is no record, in literatore or
out, of a buby bird being impaled by an over-
assiduous mother.

The time the young are in the nest is quite
virriable, much more so than for most small
birds, In the caze of the ruby-throat, for
which there is an abundance of data, the nest-
ling pwrignd wvaries from as few as 10 1o as
many as 30 davs,

The young, whatever their sex, when they
leave the nest and for some time thereafter,
resemble the female. The males do not ac-
quire their resplendent iridescence until alter
their first moit, about a vear after they have
hatiched.

When the voung are old ennugh to fend for
themselves, they become individuals in their
own right and are quite as likely to do batile
with their mothers az they are with voung from
a neighboring nest.

Here then are the humminghicds as T found
them—striking little creatures, gay, fearless,
pugnacious, and colorful. Perhaps, after all,
the Comle de Buffon did not exaggerate, and
mature did indeed Joad them “with all the
gifts of which she has only given other hirds a

Eh-“-tlﬂl- -

Cold Shower Washes Away the Cares of One Whoe Bathes on the Wing

By preference, humminghirds spend much of life in flight, their daily baths not ex-
cepted. To wash, they plunge into clear pools, futter through dewy leaves, or fly
unider o smuell wntertall, as does this blissiul Ecundoran, Conligenma sinliond,

ifa LARREN thaR Lite 21K
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From Cairo to the Gulf,
(lld Big Strong rules
witk o muddy hamd

The Lower
Mississippi

By WILLARD PRICE

Ihistrationy by National Geografiivic
photogragher W. D. VAUGHN

HE MISSISSIPPI, they say, changes

sex al Cairo, And indeed, as | [ollowed

it from birth to marriage with the Ohlo
at Cgiro, in Hlinois, the sweel upper river
had seemed unmistakably feminine.*

But winding slong the lower river a thou-
santl miles to the Gulf of Mexico, 1 was 1o find
it just as surely masculine—a hroad brute of
a waterway that demands respect, and some-
times fear., Little wonder that Negro and
Indian gave it names like Chd Man Biver, Old
Iwvil River, and Old Big Strong.

Om the upper river, the superstitions say,
vou can see the ghosts of lovelorn Indian
maidens who leaped to their deaths from blufis
through which the Mississippt Kiver culs iis
way. Hut the great legendary bgure of the
Lower Mississippi is not a maiden, It is
(ld Al the River King.

Ofd Al was created by Negro roustabouts of

*See “The Upper Mississippe,” by Willnrd Price.
Narroal GeEncearnng, MNovomber, 1958,

Below the gleaming towers of New Orleans,
gateway to the mid-continent, ships- gwait
guaranting clearmnee and assignment to berihs,
The port, second in. the Nation only Lo New
YVork in valuve of forelgn water-bome com-
merce, e at the southem end of a vast water-
shed dradning part or all of 31 States. Here the
Mississipgn begins a0 broad loop that inspired
New Urleans’s nickname, the Crescent City.
&l
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Silvery streamers of Spanish mosy overhong Bavou Bar
tarial, where guthor Willand Price and his wife puuse for a

penie,  Exiled Acadians from Nova Scobis settled this havou-
tretted marshlandl Baratsrna-hased pirates led by Jean Lafitie
apernted o feet of ships tn the early 1800°%, sold captured
ves and other loofl at pubilic auction. and Belped Andrew
ksl win the Battle of XMew Cirleans. 71 wlay ol and gis
wolls ringe the buvow, sports-ishimg boats sally frem s marm-
15, amid barges on the Intraconstn] Waterway ply @ section of |
ITEVTONES NATION AL
GEGEAPHI srbcles rangme (ot Japan Lo the Thames Rivet
the imguinng Mr. Price has traveled the Mississipo Trom’ head-

Lintano-harn guthor of 20 Haks mid

wialers Lo mouth by canoe, towboat, steamer, plane, and car

The Lower Mississippi, 45 if seen from 200 miles above
Lhe Lulf of Mexico, meanders south from Coiro, [llinois
Cotcrete mattresses, emergency spillwavs. and Jovees re-
strain Ofd Man River, whote wanderings have dotted ofd

(&2 courses with oxbow lakes cut off from the main stream

the steamboat age, bul the deck
nands of the modern towboats
sometimes declare that they
tave seett hum. Folklore de-
aribés CHd Al a< an alligator
higzer than a barge. He wears
a gold crown on his head and
nolds a huge pipe of tobacoo in
one of his scaly forepaws. With
the other he takes delight in
humping up a sand bar to block

a passage. or in plucking noriver-
muthh off & baree for s dinner.
With his tall he switches cur-
rents this way and that 1o
throw 4 tow up against a bridge
pier, smash o lévee, or (oss
Hoods over farms and villages.

Lower River Rides High

The hoadoo doctors of  the
Dieep South still sell good-luck
Charms gonrantesd to keep O
Al in his place. In days gone by
when mustabouls grew. weary
lachiney aned unloadinge cotton
bales, they would furtively drop
some tobdcco into . the witer.
For it wns well known that
whentver Cld Al smokerd his
pipe. the fumes toze from  the
river and made o dense fog,
This brought the old-time radar-
less steambwat 1o o halt, and
the moustaboots could rest

The stretch north of Cairo
% i hiE=out river. 1t hias cirved
a trench for itself over the aees,
and the rock walls rise as high
as- 60 Teet. The lower river
rides brazenly atop the lan
plmoest like un agoneduct,

While Vi link down LI
the upper river from s preci-
plees, yvou often look up to the
lower niver from land behind
levees., New Orleans, {or ex-
ample, hes five feel below aver
age river level: in Qoodtinme i
15 14 1o 18 feet below The nive
Rainfall in the city does not
drain. off-—1t must be pumped

up el away

Folliowing the levers throooh
the kingdom, of Chd AL my
wile Mary and | traveled south,
soimetimes by hoat, sometimes
b car. A French vovageur hii
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long agn described the Mississippi most apitly Madnd continued 45 a frading and agricultur
| thought: "“a wild. furious, whirling stream. al community
We came o New Madrid, & Missoun town ot however., without interference from thi
that has had to shift its ground repeatedly to  troublesome river. Time after time New Ma.
ESCAM Lhe capnices of LI Al Here, in 17589 clrtel had 1o eathi 15l voand move bl
vmerican Revelutionary colonel named  as the Mississippl changed course and gnawe

Lreirve MW orisa |.:.-||..-|-|| ! ffi'.l': LU 4 new LI
colony with the help of Spain. Hence the lies under water, near the Kentucky shore
name hew Madrud Al the buwldines on the river,” sard Mrs

It was to be a wlopia, the most beautiful Lanmm Hunter. an old resident. “were ket o
cily 1 America, with streets 100 feet wide, o Hers during my @irlhnod. Their owne

i .!'.II T DTE ;._I 'IE_l' CiTI L !l_lr. %= iF ry i I| T 'l":-_| i L I

creed, and no Gixes. The drenm was shattermd When we had Teonessee on one side of e
when Spain revoked the land erant. but New and Arkancgs opn the other. wiee [elf 1hal
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e gelling into the read Soutih et 1 here e Svabion thal are srowing more istel wli
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relnxation, the opiate of Howering Lrees nnd in the worl It 15 the world's laroest hare

sultry heat wood [umber market. It has one of the onest
FIVEr Ores wnd 11 is-oalso one of The South's
Memphis Booms to Rock-and-roll Beat I':i""ll Fousioek -and heat-Darking cerbirs

Hut if the northerner supposes s cily o Hut Cinedy, my 17-vear-old  cousin  gracu-
e TIOT hirtsl |:||| ris '|'_|_|| the town | aiine :'l-u:'u'- L M T[Tl i:;-_-§| . hiodal| [ il_l_:,-|| Ot
the LHd South, Memphis will come as a shoc) the really important thing about her city:
to him. For ber a city as clean and new 15 o rock-and-roll center of the wo Elvi
15 a Ireshly muntesd stlyver dollar (paee 655 sl st 10 oV SRR N yenmt o E1En
15 dozens of stately old mansions are wlmost  schood 0 Memphis and made his home here
st mimonge the thousands e D= nees- il Singer "at Hoone, (oo, 15 8 Tennessen

STRELTHRETRE  TIO'WY BT I Oere can i« 1ew Cles ['wi

renerntions earlier. on [amous Beale




Smoked to 3 Golden Turn,
kentucky Hams Hange to Age
When autumn cools  the Missis.
i Valley, the scent of buming
hickory pervades the air near A
ington, Kentucky, Last wintes
the smoke eave Havor and coloe
DU sounbey hams cubed by
Mr, and M. Curtis Hamwer, This
winter Lhe hams, properly seed
vill 2ell gt 55 cents a pound, Her
Mrs. Harmper welghs 0 | 4-pounder

Pepper blackens the hams' fn

A\ Boatmon on Reelloot Take
Explores a Cypress Forest

In the predown dark of December

16, 15811, nn earthquake shook Lhe
viizsigsapqn  Valley, When mom-
ing came, terrified inhabitants of
mirthwest Tennessee looked ot
HETOSEsS 1 hew ok Lriring:  thi
might the guake caused a land up-
neaval thot dammed o creek and

tormed Keeifool Lake

~oiked with trees, stumps. and
clumps ol gross, shallopw Heglfool
Lake PrOYELE A MATUCRY I Lehery
for hsh amd a kount of wolert owl

smieht teating on Lhe lnke use

e

prolection agiinst snags.

street, center of Negro life in Memphis. 2 outdoors and freedom. Planks and packing
more melnn |:|-!_-. music was born and mads rales floating down the river provide miaterial
tamons by W, U, Handy, who wrote " Memphi: to bindd or repaur their shanties. The owner:
Flues" and “ Beale Strest Rlues HEe o Ut Oon a por k Fsehini e e ‘_|'|-_', Chn

Memphis is the scet [ the anmual Cotton it and hsh and chew tobdceo,. There s no

arnival petee 621, It 1s a brillingt aling renl o [N :""-.Il |||||-. bar water oas. or elec-

with 1ts King, queen, and royval court: 1ts roya tricity. Fuel can be picked up along the shore.
MTEET |88 HrewOrs= .II'.'E '..I.":.-'I | FL |"i":|l'- H I'II I"" il €an II'_' i'J.:l|.'|l (1 OUt ¢4 10¢ niiver. or | '-I':'
s JOUT Ereeal | |'.I|||"_ L i|:"| [ EFEns 0Ol |E.| i i EY |||' LTELid Ei || 10T T |'ri|'-._

i b Espacially in floodtime is the river & gen-

. . . _ erous provider, It brings barrele and hoxes:
Shantviolk Fade From the River Scene BT TP : " :
lables. chairs. and beds: rawboats: clothing.

All along the Mississippi's lower reaches we gl shoes: chickens and pigs. But @ax engi-

WeTE surprised at how few shinty boals we neers have pradually strajghtened the river
1L R Il Il -! ! I;l CANE TR ) 'l.r_'. '_:'..il -|r 3 - !l 1 :I !|_|.- !||'| Illilli' , | I|'-._- |'|.||u|-'|| .:I: ._l__'lll:|||||| -|| .II:|:-

dwill in these loating home= once numbered  shantyiolk

ahout 300000 now O :_-. 4 few remain. “1 =] to be gbhle to ||_t|||-||.,= mv skitff straieht
viost shanty-boaters are English-Irish and  across to the other shore,” said Guy Jones
nave the love of adventure of bhoth bresds at lerrene Landing in Mississippl. ““MNot now

L] 1 [} i 1
hev enjoy the e Decause it gives them the —corrent™s too fast
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Bluff-top Memphis enjovs the hoon of river commerce without the bane of Bood;

Nor is fishine what it used to b, The
swilter current bas washed away many guiel
breeding spots

Chur next stop, Greenville. Mississippi, had
grim and tragic experiences during the great
ood of 1927, But William T. Wynn, a
Greenville attorney, recounted one of the
lighter Incldents to us.

When the town wnas inundated, 10.000 low-
land residents were evacuated o temporary
camps on the crest of the levee, They were
divided according to precincts, and each per-
som. had to report to the medical tent of his
owh precinct 1o gel typhond shots. Qe woman
who came to the wrong place was fatly told:

688

“Nou don't belong here. You've got to pet
vaccinated in vour precinet,”

“But why can't | get vaccinated in mv
arm, like overvhody else?” the woman asked.

From Greenville we drove 1530 miles back to
Memphis, where we boarded the southbound
wwboat Wabe [fsland. We had made the
acrpuaintance of these craft during our trovels
aon the opper river. Diesel-powered  work
horses of the Mississippi, they hustle their
stageering loads, some of them equal o the
cargo of two ocean-going freighters, up- and
downstream in g fraction of the time it once
took the romantic but cumbersome old stern-
wheelers:
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Like most Mississippi towboats, the Waks
I'stand pushed rather than pulled its load, a
strine of barpes stretchinge hundreds of feel
bevond its bulldag-blunt bow. From the pilot
house of the boit we were to glimpse the
mighty Mississippi in its blackest mood.

When O0d Al is riled up, he creates a miem-
A blinding thunderstorm sweeps
up the river, It is impossibile Lo see even Lo
Lhe end of the barges. Chur pilot ks over
the radiophone with the captain of the Som
towhoat  [arther
visible except on the radar sereen,

“Skipper, how you situated down there
now "

orable soene

Houowelon, a e nriver, in-

i T WaEn EbL & Pt FRLT LilsAN W ) TELLE M

bank-paving towbhoat and barges push upstream to keep the restless river within bounds

Nl s poind. Can't make the bemsd in
this wind. Think Il just lav by for a while.
It can’t stay this bad lor long."

Both tows stand by, The masters dhscuss
the river bot their homes and families
andd what they planted in their vegetable
wrthens the last time they were on leave. Then
our pilot:

“Well, T'm in a pretty bad place bere by
Cat Island. Apt to get pushed aground. |
think T ese on down."

“Okay. It's clesring a bit anyvhow. 1'd
|_|-:_:!|,l_':|' '-[j.l.]..' l'i!_’I]H. !Il.'r!' t!III _'I.'|||.I. ||-i.1.!'-'.':-.ll

“Well. I'll be seeing you.”

Thiy do see each other, or rather, esch

§En]

frad
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Sand Bar in Mid-river Gives Memphians
o Beach With a Skvline View

Lithouety the Missis=ippe often rages al the city 4
LHE II|-|||:.|.|I:'~ neaple hold it i deep alfection.
“stream of gold” that

LR hers regard o a8 o play-

Businezamen see It a5 a
iltracts new induste
proutd where thiéy can rmce small bBoats. swim
water =%1. of laze @ the sun. Evervong agrees
however, thal the fiver 2 4 sighl L0 spe. and
thousands go out to ook at it from the deck of
f fige |l.|-|-‘|||' wheel excursion boat MW empdiis Oieen
f1 (right
Chden up-anchors dmly for'a 73-munute cruibse
Here she stopes to lit passchOgers wid their feet
Une night [ast sammer the Opees hauled | 300

convemilioners 1o this sandd bar for 4 calbshl

Plavine redocded calllope music, the

Bathing benuties and water skiers cavort on
slohellar Lake, a onetnne bed of the piver, NOW
cul O from the dows-coursing Mississipm by o
causeway. thwe chhnnel provides o stll-water hiocess
bty Memphiss new 5300000800 harbor and mdus-
trizal park on Presidents Islngd

other's bhoats, but only as indisting

Hlobs 1n the =tormy There's nothine

mmilistinet, though, about their con-

versation, which crackles on for some
Linme

The turmol. of the fiver 15 fantas
tic., Big logs swirl by, then stand up
on-end and are sucked down, A small
bt wonalel be =sifer o mid-Atlantic
this powerful current heaves  and
é= arainst o violent wind. We
soe i baree torn loeose Trom its -
ings and turned about like o toy ves-
s¢l, the plavithing of the Mississippi
Anc it is one of the g boys, 300 feet
long and nearly 30 feel wide

We wmt tll the storm moderates
elore we  pEss Lireenville
River pilots have great re
spect for this and the Vickshurg
Bridpe, particubiocly durmy high stages

% g I LES

Uil
Hridee
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when swift currenis Increase the hazards

of  mapvigation A few wvears deo the tue

Natchez struck a pier of the Greenvilie Brudge

gnd sank with [3 men,

When we reach
i Its
current, or “set.”
All the officers are in the
our captain take us throueh

Vickslwire, we see ane

briclee's hazards: a

sirone  CToss-
from the Lowsinna shore.
pilothouse to watch
He hearls strouzht
[OF & pler anil apparent destruction. At the
last moment the et carrnies theé encrmous Tow
sideglipping to port jisst enough to miss the
pier, and we pass through with roem to spare.

Hiverboat Pilot Stll Is kKing

This would be no trick for a maneuverable
motorbost, but try it with 21 300 tons of tow
stretching nearly a quarter of a mile ahead of
yvour steering levers]

'he skill and responsibility of
cick ol the

the Missis-

sippn pilot make him walk Aamony

Hvermen., [t was o In sleamboat davs: 1

lhe only change is that there s
less Dloste .'l|'E'| AW ALTECT ThOW, F'r|||':.|_:|-||r:I Liserd

ts =sfill =0

to be an art carefully cultivated by every pilot
“SWhat's the use of
pllot,” lamented one old-timer,
tell people to 20 to the devill”
We left the Wake filend at the hill city ol
Vickshure, “Uabraltar of the
ot haps e Ceneral
rick. Vicksbury cherishes
the memory of that gallant défense; an extén-
sive ntional military park preserves the lines
of the sieme of Vickshurg
But at Vi
different Kind of campaign. It is the conguest
6f the Father of Waters by the United States
Army Corps ol Engineers.
Moar the city Is A

steambaat
I you can'

hiing A

LTI L=

[edleracy nardest nut

Carant ever had to

i |L:l_-=' FLIES

[ |
ksburer one sevs evidenoer ol

meantic model of the

Frederick

s g 5|

Rivers,
2, June, 1945

' i Aralnat the
sl fu el NaTimwal Leiod:EARI

El':!'l









it of the levees, bBut stell the
YWwWas |

I siave Lh |i|:.' with ilts half a million :un||!-'

cresed the heip

SAUN

rontinued o rise, RS D0 WA
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Cificinls talked about it m whispers. Bl

Fhe countryviolk were horrified

The dea was Lo I'.|'-Ii-_~' d i'l the

Wl ool O
few i
through which the river could pour over south
N
rofested, el

T STt Ll

ern parishes and this reliew Urleans.
I ATITeTrs

fhere wies no allermibive

Lrapers, NEnermen |
wiiliders e
superintend the blasting of the levee at Cher-
narvan, Urocks came to haol away honsehold
ol and people who were about to lose thedr
ke, Adl Eviiouess

Hut could money pas for

CrvTiensa beal
spich lnss?

tlwelliers  refused

wiotilel e

A few lowland

i ey
sorme hivd faith that pravers and charms woulel
avert the flood. COther

Ircvwnihe rather than o

||r'|'||"|T|'.: 1o -1isl

hve to mhandorn
therr home:

he levee wis dynamited, the angry Miss
dppt poured through the breach, and a shocke
silicial ol the low cio I'II':.,' :q:-|_ "| OU Bre wil
messmg the pulsdic execution of A parish.”™

Bul Mew surviverd

When State boundary lines were first drawn

L irlenns

o the river, many people did not realize that
| i 1Il.1|'-|||||| '.'.l_ll_lll FINL Lnisteand
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lor The nve

-'.|_'.' |...r
it loops and uncolls like a tortured

{1t usedl o e nol at atll uscommiog
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he cusiomer whal hi will ban
Hul he must be
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more than 250 grades and staples, i
kil Ve ome oifcanl, Yls just o stard
Wi 1T COoMmiEs 10 YalrLel kol Ll Lokt
Here Berry B Broeks (et b, president
ol the exchange, disgusses nples with

Florhen-
" |:.|.| [ e

A, E. Huohenberg, president ol

i
Berg Bros, Competny, collon

A mechamical hoarvester.
wiork of 25 helod ‘hands, guihers

il the Dyelta ang Pine Land L
Mhssissipl.  Varieties
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Crop-dusting Planes Spread o Poison Cload

o Kill Boll Weevils in a Field Near Memphis
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chzappeared nto the AMississippi's  mEw
=0 ereat have bheon the chanees o U

|"|a_-|l.-|' I the Miss -1--||:|i '|: 1L ITii |_ il thi
VOl ourse down which L Sl

flogted in 1632 5 now solid eround |

Uhe Artoy Corps of Engineers hns trans

med the river, which bad made many
cutolls  even elure |88A, when Mark
-I.Illlilirl i ||l|'| i II 'lll' I:JI.” L] 8 i |I' |I'.' N el = ||”I|'
|--|'_|_-|| | he humorist and oo L1 _-'i--l

calculater] that of the river conbnued o
storien at the same rate, any persan ool
spe that =even hundred an POty -t years
[rom now the Lower Il'.|'--.i--i|=||: will i
niy & mule and  threesguariers lonp. and
Cairo: npd New Orleans will have joined
their streets toeether, and be plodding com
ortabty along wnder & sinele mavor anll a
mutual board of aldermen |

Lhi river 15 not vet redoc iy a4 ki
nrid thr guarters, bt 11 13 considernbly
ghorler than when Mark waon Eoew it

L'ntl] 1925 the Engineers ha W s
rionsly hampered by lack of Tundz. “Thi

i | =



A “"Sinkine” Baree Poaves the Baik
With o Mattress of Conerete Sliahs
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Ls [Aresiy IF, % M EEMI V|
15 nEh as U Teet, stretch for mare thin 3,5
miles alone the lower river amd subordinate
waterwavs. The project rivals the Great Wall
of Chinn, another dike raised in ancient times
pminst A ditterent kinod o! oo e o] Tmen
rather than of walel
Iil:"-l' Il"-l'l" I'| IME ||-|r:| '-|||L' i '|I|' R -

mitist e placed with o grent care.  They o
ik, ms one fughtl imassne. sit on the banl

1 the dver. sometimes they stand ive miles
of more back from the water, This s
give the river king room o thrust out his
ie | Dag s i -IIIII':l'l:' ]l- '.'.'-|| Il (] |||_|.i'|
icts o= o relief valve | e wale S| e Ve

| flid illl.'. LTS - Sl |||-.|'- Fitidi | ..|- (R E _I-.||._| I W] A =

I'iEHd Ir LiiE :I".l' -
Uhe greatl battlements themselves, 200 1o
| feet thick at the base and three or fow
tories high, ook tovalmeralde: But in th
earky da hedore they attalnm] such massive

A sl i thing as a pocket gonher could

ilestron I|_;-|:|
[ hie

wirhans add an internal

Wil

.:"IIIHI'

|.|| hir il I'l' ; .|_|.|i

ew channel and let | wn Lk | o
Yazon K nto the old bed, giving the o
RS abatet= oniet rYet i
L_Ine ||.|'. LI willer waortkiel rise. fMnter 1the g

and gracdually redoce the solid bank to

LIS O ITRLSEY TR slopened] ol

[ he

[

I -.:|| iHiWWm SECAEE WO | e |
to the other side. and there was nio small bios
handy 1 SN e drip of woter with his
T
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i
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with amiazing 'i-l-.'ll bisC s
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dandg e sTeedan
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ening people o rooftops or mio boats ol

N
precarious refued on the crest of the remaining

Il: I

Levee Palrols Spot Danger Signs

Lven today, durisg hgh witer, guards pa

leviees and watch

danl B AT lar *“bonds sl
LR THArE I e DEmmnmmings of reaks
B T I e rreatest achievemenls of the

] X il
Lotiisiarn esOnmel Larr

Wiy ] b oo iV || FRd N = 0 S T iTTY,
almaost two million gallon: [T HECORE Oul o)
the river and through Lake Montchartmin to
the Gulf, side-steppme New Orleans,



In 1937 the work of the Engineers was pul
to the acid test, Floodwaters pourerd down
the Mississippi. Authorities were ready (o
irvees biroke,

evacuate a million people if the
Cairo, trapped between the Ohio and the Mis-
-i--i|||'li. Rivers, ||.'|J|:||_|_|-|_"|:| witer oul of Lown s
fast ns it seeped through the levess. The
river was three miles wide at Memphis and
chimbing mto town

[t was a near thing, In many places the
water was levee high. Hodding Carter, editor
of the [hilfe Dewmocrot-Tomes, looked froei
his newspaper office window in Greenville to
< Comst Guard cutters moored 20 Teet above
street level.

Hut the levees held

Above New Orledns,
the Bonnet Carre Spillway, completed only
two yvears before, was opened, ope gate at a
time. Throogh it enough water spilled off to
| 250,000 acres 10 feet deep. Thas
lnwered the river level for more than a hundred
miles. and New Orleans was safe,

COIVER

Frngineers Anticipate Superfloods

Ihis hard
But sup-
ipper . Plans
were made to cope with it, should it ever come

Cne of the morg ambitious projecis was
way, completed in 1934 to
divert floodwaters from the Mississipni down
the basin of the Atchafalaya to the Gulf
Toaday such fMoodways, reservinrs on tributnry
streams, cutoffs on the river, bank revetmonts,
strenethened levees—ll are insurance acainst

The Enmneers were not satishied
Lt & giant among the hip fooxds,
pose there should be one still

the Moreanza Flooe

]uw_‘l'nlr- 'r'.l|'|r-'I|lll:H1.

A constaml chal
the maintenance of a channel 9 feet deep ull
the way to Minneapolis. Eventually they will
deepen it to 12 feet. From Haton Rouge
down, @ channel at least 35 feet deep 15 man-
ined for ocean-going visssels,

Weé rode one of the patrol boats, sounding
iy determme where dredging most e dane.
No deckhand stood on the bow, dropping o
lead line. A Fathometer at
elbow sent an impulse to the

prige (o the Enpeinmsers s

thie captam's
wttom, angd the

trme tf ook to bowunce biack imifwcated (he
depth, which was recorded on a praph.

AMuost modern towboats are equipped with
Fathometers jn the pilothouse to show the
depth ft the head of the tow, Otherwise, the
CAaptam b

ows A stmiding signal on his whistle,
and n deckhand runs out to the end of the tow
o hedive the lead im the time-honored waw
But no longer does the leadsman call out in
the colorfol manner thal gave Sam Clemens
his pen name

704

attracis
Fnmincer
Vickshurg
[he model represents ten mallion acees. Foed-
g controlled amounts of waitler mlo £, engl-
neets can simulate foods and ztudy nver -
provements. White sticks serve as mileposis

miniature
ATITIA

Mizsissippi in
Linited States
Watersavs Experimenl Siation ol

l.owisr

visitors (o Lhe

o gauge the rivers dwed Hardware cloth
lining the hanks retards the water, as (rees
and brash do in nature

Largest hyvdranlic model in the world, nen:

Jackson, Mississippi, experiments with food
canfrol problems throwghomit (he Mississippi s

entire drainaer basin—30 percent of the 43

States. Here, in a reproduction of the 17250
flond. engineers observe conditions at New
Madrid, Missouri, Brass pegs on the mver
bottom provide resistande Lo flow, 48 eddles

do. A mure straddhng the streim Eeeps 0
contimuons record of it depth









The Lower Aississippi il

A lark twodn™ meant two (athoms. or 12 shore. Thus the dredee resembles an aversizad

feet, Some of ithe other calls were “quarter elephant with a buge tronk stretching halfway
less twam ‘gquarter twain,” Yhalf twain Wross the river

“mark three half three,” and “mark fous Another nevessary vessel of the Mississipgi
The calls were not spoken Dot sung, with 4§15 the snay boal. Snags once were among Lh
different tune for each depth. Even of the  cloef perils of the big river. Undercut by the
master could not hear the words, he might current, a bank occasionally caves in, top

<t understand the otll dine e trees inlo the witer. The roots of
Fhe Teletalk has chaneed all that Il Lhe trees, heavily encrusted with dire, sink to

leaudsman speaks s IIII_' into o prhor \ i the bottom [he tops, hetng Helit Hont on
hve (el away may not hhese bim, bt § if near the surfnee. and the current polnts
report is clearly audible i the pilothouse them downstrepm,

When a soft=bhottomed channd! needs deeg- he snag that stays in a fixed position s
erdne, o dustpan dredge swallows the muid  called a plamter. One that keeps lowering

Wit a4 <suckEinye mouth 2 Teet '.'.||||'
II_Ill

i ] = :_
bladled cutterbesdd chews Li| LENE

ere the hottom s hard . a mult

clav and zravel hefore 1t 158 sucked
AWAEY DY 3 PR YO Uum Ciefree
A tube a thousamnd feet or longs

CArrics  the soupy debrls 1o the

Coluommped Melrose Fvokes
the Charm of Ante Bellum Davs

Before the Civil Wal iLton Diadll

muny munsions 101 Satchers Miss
SIiEH . 3ni lled them wath fumishinges
romm Bourope.  Haltles and -hre swejd
LRIV T T fhat wns beavtitual m o th
sipfith, it sNatche: preservid] s ol
lared tredasures. Thirty histaric home:
a0 on dHeplay each March: =o 1]
SIRETE vy D ':':l" I grral-groal-
granddaughters of the butlders
Reared v the mid-18340s with
brick  mado | lantadion iy
W elmse 219 e i1 PR 104 i"l
where mods drapes venerable Lree

Echo of Byveantine Grandeur,
Longwood Stamnds Unfinishied

[3e. Haller st 1% e i EL Tt

plonter and mventor, started tha
:i' me 1 e [t AR ] I 115 1 i"
18 _ Ll el ) S FIWENL - -'_|r|.||||||: e
Fofive-story rotunda, Work on (ha
interior was just starting when th
Civil War beoke Heeding the call
i rpenters dropped 2 |
i pEvinters e sk Lt kgl s : i afh '-"'*.-.‘-.""'-
'iils and pa stnali (o thxs da
| dence of the denth of an em
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“atchez

i narch tin & steTn-wWii mag b
i it 1 otk % ek gt 1S
Y | |!| I 1l WwWHESs 3 TEmE WY % L i
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The Lower Mississippi

them with furnishings from Evrope. The glory
faded nfter the Civil War,

Today the golden age has returned with
the discovery of oil and pas and the coming
of large industries. The mansions have been
restored, some of them occupied by descend-
ants of the original owners (pages 706-7).

The stretch betwesn Natcher ond New
Orleans we covered by avtomobtle, by plane,
and by boat. This time the vessel was not
i towhiaitl, but a steamboat, the Pelte Ouern,
which makes regular cruises out of Cincinnati
-—dowrriver o New Orleans; oc tuming up-
river at Cairo to St Paul,

Churning downriver, the Oween's  greal
stern wheel threw up big waves and curried a
veil of spray occasionally crowned by o rain-
hbow. For 20 miles and more at a stretch
we saw nothing but forest on bhoth sides—anot
a house, not a human., It looked much as it
probithly did in La Salle’s day.

Hidden by the trees. a mile or several miles
from the river, lies the levee, and behind the
leves there s life aplenty. But the preat flood
plain = a place of solitude, birds, and peace.

New (hrlenns Booms as No. 2 Port

At Baton Roupe, Louisiani. however, the
wcene  changes  (opposite).  Here  the city
crowds in upon the river, and from Haton
Rouge to New Urleans great industries are
developing that will make thizs part of the
river somewhat like the Kuhr Valley,

Entering New Orleans, we passed onder
the Greater New Orleans Bridpe, the Tongest
cantilever bridee in the United States, flinging
into the air a center span of 1,573 feet between
prers pege 714,

Boats were all around us, and large ocean-
going ships as well, for we were now in ooe of
America’s greatest ports. New (irleans has
moved to second place (after New York) in
vilue of foreign water-borne commerce—one
and a hall billion dollars” worth annoally *

As pateway to the mid-continent, the city
tapps 40 percent of the total area of the 48
conterminons States. And down some 17,000

il

miles of inland waterways come thousands
of wessels each year, with cargd to be trans-
shipped to almost 5000 ships and carried 1o
ports around the zlobe,

e of the great forces behind this miracle
has been International House, a foreten-trade
promotion project. A sister organization is
the International Trade Mart, a market place
for businessmen from all over the world

But the tremendous activity of the old-new
port does not disturb the Vieux Carré, the
French Quarter, with its iron lacework bal-
conies, Spanish and French courtvards, and
restagrimis that serve some of the mosi de-
licions food in Amenca (page T13).

Watery Maze Reaches to the CGull

New Orleans is thought by many 1o be at
this southernmost end of the Mississippi. But
the river continues on more than 100 miles
bedow the city, and this is one of the most
{azcinating stretches of all {ts course. Here
the Mississippi has [aid down its mest modern
delta—modern, that &, compared with the
alluvial plain it has deposited over long geo-
logic ages. from Cairo south.

The deep delta country is unigue and fabuy-
s It 2 a bewildering mosaic of winding
waterways, Inkes, bayvous, and swamps. The
lovee is the highest land hereabout; vet i
seldom lies- 20 feet above the water, The
river is brodad and tranguil in its old awe, but
it still has enough force to carry Jts tre
miendons burden of =ilt on toward the Gulf.

Visitors to New Orleans may sample part
of the deltal river on the excursion boat
Pregident or on a chartered wvacht, It s
possible to drive S50 miles south along the
riverbank to Venice, which his none of the
glory of its Old World namesake. butl sevms
to have an even wetter seiting

Here the road stops. The stream still has
A0 miles to go, but travelers beyund this point

® See, in the Narvsan Grooearmm: “Niw Drieshs:
Jambulayw on the Levee,” v Harnett T, Kane, Feb-
rary, 19535 and “Louisiann Teades With the Waorkd,”
by Frederick Simpich, Duoember, 1047,

Louisiana™s Skyscraper Cuapitol Reviews the River Parade at Baton Rouge

b March, 1032, Huey I Long proudly saw the complation of the 430-fost-high stogc-
ture he bogan as Governor. Three vears later an assassin mortally wounded Long,

a United Siates Senator, in oone of the capitals corridors

Formal gardens in fore-

groumnd surroutd Long's tmnh, Since his day Baton Rouge has boomed. Humble (il
Essn refinery al opper right ranks os the Nation's largest and most versatile; ot mabug-
factures more than 700 producis ranging from alcohol o jet fuel, Ihstant bhridge
carvlies U, 5 Highway 190 westwan] across the Mississippd
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Greater New (rleans Bridge, opened in 1935, cledars the Mississippi by 170 feet, limking

il not see any who snswered this description, @0 afler them with only bows aml arrfows

bl « |_r|'|.|-||_.l 1 Ines mke 1 oeculiar talent
to make o living in such surroundings Jean
Labite and his band

Real aliisators are sometimes wrestled ot
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There = money In ovsters, and the
[almatinn ovstermen have found it.
But there is trouble, too, and need
for great skill aned patience—as we
learned when we went out on the
oyster luggers amd saw the compli-
ciated steps thal #o into producing
what many gourmets call the world's
finest oyvsters,

The higoest fishing operation ol the
delta s for a species rarely seen on
the dinner table: yet we come into
conlact every day with products in
which it is u=edd, 1t is the menhadern,
a member of the herring family *

:"-I:lll}' detergents contain menhnden
oll, as o lnoleom, paint, varnsh
The chicken and pork that we eat
may hiave been riised on feeds con-
tatming menhaden meal, Much men-
haden il i2 exported to Europe, where
it finds wide use in cooking. More
af these silvery “pogies.” avernging i
[ Rt l|‘|.lIJ|..' EI'.[IIt -I."JIl':'-I.'_' o A ['I"ll[!lll im
weightl, are taken from our waters
than any other fish. Last year the
calch of more than two billion pounds
was almost ten times that of the
second-place tuna.

Planes Spotl Meohaden Schools

The schools are located by low-
fving planes. 1 took off In ome., i
Miper Super Cub belonging: o the
Empire Menhaden Company of Em-
pire. Louisiana,

We flew esst over thes marshes (o
openn water. The pilot called 'my at-
lention lo & shadow o the sea. T
was o school of menhaden. About a
mile away was the ship, a tender with
twir smaller vessels called purse boats,
by rea=on of the purse seines they use
to trap the fish (pages 722-3). The
pilot reported to the ship by radio.
Almaost immediintely we saw the two purse
bonls turm and come in our direction.

We kept circling above the schoal. When
the purse boats came close, the pilot gulded
them toward the school, and told them when
to let down their net.

Vhe purse net is a monster 1,200 feet lone
and 60 feet deep. One end was held by each
boat; with i neal maneuver they wrapped s
meshes aroum] the school, Then the haul
was transferred to the mother ship by mweans
of hoee suction hoses,

AL Lrande Ecaille, near ["ort Sulphur, in

CERRTT T FEETE TR

iaEnrs L PeaiilEirslE @, & lLpEEE N.% 1

Mountoins of sulphur pile up beside the Mississippd
atl Port Sulphur,
beon cleaned of a trace of ofl that fans the pile bevond
Convever belts whisk the element (o wailing tanlers

Yellow minern]l in foreproumd has

mid-delta, one of the world's largest sulphur
mines les dedp under marshy ground, Her-
man Frasch, an engineer as inventive as Jules
Verne, devised a wiy of piping superheated
waler into the sulphur deposits; the water
meits the suiphur, and compressed ar then
lifts the molten sulphur o the surface

From a plane belonging o the Freeport
Sulphur Company, we looked down upon o
vast dred of sulphur. some ol 1T appeared i

* Soe "Menhaden—Unede Sam= Top Cemmerchl
Fish," by Leonard 'O, Koy, NATIONAL GECGEAFILIL,
Jhane, 19449,
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The Lower Aississippi

O Pass a Loutre we came down at the wild-
lite station. which stands on a small wedge of
land hesieged by water on every side. Its lew
buildings are connected by catwalk= high
enough to be clear of cottonmouth moccasipns
that lurk in marsh weeds, The station has
quarters for duck hunters: the region abounds
m great white cranes, pelicans, and other
witerfowl; nutrin, marsh deer, and alligators,

Weary River Drops Its Burden

Near by we visited Pilottown, an amphib-
s settlement perched on stilts; where ship
pilote stund reedy day and night {(page 717}
They are divided into two camps. In one
building are the river pilots and in another the
bar pilits. Though they are frendly énough,
their work seldom brings them together. They
are twn separte arstocracies,

The roles are strict. A ship must have a
Lar pilot below Head of Pusses, o river pilot
abiove 1t We went out in the pilot boat o a
freighter arviving from the Guif. A river pilol
would take the ship as far as New Orleans.
Stll another pilot association takes care ol
shipping on the river above New Orleans, T
= not as criazy a5 it sounds; each part of the
river has its own problems and requices jts
DWIT experis

All the wiay downstream from New Orleans,
the river had been mote than 70 feet decp.
Here, ot Head of Passes, it was very tired. It
wis dropping s load of silt, bucking agninst
the same sediment that it had laid down in
centuries past.

This 15 m a senge the end of the river. This
is point gevo, The Corps of Engineers counts
Mis=issippl mileage from here,

But & river can bardly come to a dead end.
The waters still have somehow to reach the
sed, five to twenty miles away. 5o from Head
of Passes or near i1, they set put in all direc-
tions vver the old river deposits, secking the
Guli. Some of the channels are Main Pass
(which 15 by no means the main passh, Octave
Pass, Dend Women Pass, Raphoel PPass, Mar-
tins Pass, Puss a Loutre, Scarabin Pass, Con-
trariele Pass, North Pass, Grand Pass, Tiger
Fuss, Red Pass, Twenly Seven Pass, Flathoat
Pass, Souwth Pass, and Southwest Pass. The
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two last named nre most used. They bave been
vstahilized " —so enginesred  that, with fre-
quent dredging. they provide a 35-foot-deep
aecess to the spa.

In March, 1058, U, S8 Army Engineers
begnn work on o seaway cinal 36 feet deep,
500 feet wide. and 77 miles long. This land-
and-water cut will extend in a straight line
from New Orleans southeastward to the Guli
af Mexico; and it will be 36 miles shorter than
the AMis=izsippi River route between these
points.  The project, estimated (o cost
S105000,000, 18 scheduled for completion in
June. 1967, Tt will be known as the Missis-
sippd River-Gulf Outlet. A 250-foot-wide in-
terim clitnnel, however, will open for shipping
sometime around June, 1963,

We Hew down the 20-mile Southwest Pass
to the Geulf. The tang of salt water was strong.
Cialls, terns, cranes, and pelicans filled the sky.
But the mighty Mississippi was not  done.
Beneath us for miles out to the sea the water
was stll tinged with brown. Flyving fish and
porpoises seemed quite at home in the brackish
mixture.

Gradually the color faded, and the last
grains of =ail from ns far away as Montana
and New York were laid down. The “wpreat
sewer,” a= some have ungraciously called the
majestic Mississippi, pours into the sea about
a cubic mile of mud A vear.

Flood Control Breeds Complacency

Has the greatl, temperamental, erratic, mur-
derous river fimally been licked? Perhaps not.
same old-timers say it never will be. But the
effort i= worthwhile.

It is estimated that since [928 flood con-
trol has prevented losses of about six billion
dollars and couttless lives, The conguest of
the Mississippi hos been called “‘one of the
miast ambitous undertakings ever conceived
by man."”

The zuccess of this mammoth project to
date has given valley dwellers 2 new cunfi-
dence—in some cuses & dangerous compla-
cency. No doubt the river still has many tricks
inits bag. All experience warns man that noth-
ing but eternal vigilance will checkmate the
infernal ingenuity of Old Al the River King.

Surplus Houses Go for o Ride in the Mississippi’s Broad Mouth

During World War I a finger of land st Borcwood held & Corps of Engineers station
and a Navy submarine-hunting installation. Todsy anly o small weather post remains,

These two Army dwellings move gpover for sale,

i e el O ekl Gl g
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Fhe Crescent (City conjures Tantasy
O Mardl Grss day the populace 1akes (o
the streets, where devils dance with
nngels, Betsy Koss curtsies to Draculn
and chained convicts furn oul o be
members of the family next door

At Ciiy ' Hall even a bicd

can meet the mavor {on The

reviewing stand m backgroond |
slerrymakers on Canal Street

{ opposite ' engulf the Rex Parade

depicting Lhe Adventures of Marco Folo

Mardi Gras

IN NEW

ORLEANS

Hy CAROLYN BENNETT PATTERSON

Photography by ROBERT F. SISS0ON and JOHN E. FLETCIHER

b ARD] GRAS"” savs ane New Ur-

NI leanian, “is a privale party given

by private individuale for  their

friends.” Says another: “"Maoli Gras is

urit; & me when vou meet no sirangers

because all are friends. [t belongs to every-
one—and noo e

No one knows when the Furopean Mardi
Gras—literally “Fat Tuesday,” the day of
[easting hefore the Lenten fnst—add its start
i Louisinnn. In New Orleans’s early years,
masiueride balls and street pageants were
spontaneous; almost nothing wis organized
until 1857, when the Mistick Krewe of Comus
was born. A secret spciety, the Krewe staged
an annual torchlight parade o honor o
Comnts, soid of mirth, until the cutbrenk of
the Civil War.

With peace, Comuz resumed bis rile.  In
1572 he was joined by Rex, King of Carnival,
and the Kmights of Momuos., That LT afsi
gave Mardi Gra=z s official zong, “1f Ever 1
Cease to Love,” inspired by u romuoce be-
tween the Grand Duke Alexiz of Russig and
the American actress Lvdia Thompson, Miss
Thompson, performing  during  Mardi Gras
with heér roval admirer in attendance, sany o

nationil Geographic Stafl

current hit sone, The crowd pu.ru;:-ll:'a_-rrli it

ff ever | coase fo love,
Hoever | conse Lo love,

Mav the Cerand Diuke Alexis
Ride o by Fade m Tokas,

{1 ey § cease Lo foy,

An instant sudcess, the song has been
plaved ever since at the appearance of Rex,

Today 65 Orgumizations give carnival balls
starting on Twelith Night, Tanuary 6. The
carmivil season huilds up to the parades ol
Mardy Gras week, when the celebration flows
out into the streels

Un the fnal day before Lent, Mardi Gras
itself, New Orlesns folk turm oul in mask gl
fancy dress. KRing Aulu, the Negroo ruler,
arrives by river barge amd leads a rollicking
jEiriirde over a meandenng, uncertain route,
Rex rides in splendor along Uanal Streel, and
Comus comes by night to command that joy
e unconfined. After watching the Comus
parnde, the lnte Lousinna nuthor Lyvle saxon
wrote: “11 was something apart from life as
| fenew it Tt was mapic sl

Mardi Gras! What i3 it7  Merely magic in
the City That Care Forgot,
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A bluc-faced mermoan

Musked Erewe of Comus, in plomed ’
hitlmets and shining Capes, swirl
||-| ir partners befome thie evies of enthrome
Comus and his beantitul gueci
Divessedd 1 their Buest bBall govens, thi
ladies sit in a guest section antil they are
called out by a member of the krewe

His sdentity rempins a secrel
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Yoo can hfar the flm-advanong agtomatcally r the next shot!
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sets the lens—new Kodak Motormatie 39 Camera!
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OAVE as much as

*30

out of each

<100

Jou now spend on

AUTOMOBILE
INSURANGE

GOVERNMENT EMPLOYEES
INSURANCE COMPANY

P Capmital Stk

Comjey nol afifrafpd wikh the fr

GEICO was lounded in 1936 and now. serves over 600,000
Government and Mon-Government Emplayens. A recent survey
shows the following o be the major reasons why GEICD ranks
as one of the largest aulo insuerers in the United S5iates:

« Quick and Talr Settiement of Claims

« Egual Proteclion at Less Cosl

« Reliable, Exporionced, Financially Strong Company

GEICO SAVINGS

YOU SAYE 30w on Lodlimmn andg

YOU SAVE 25% an Ligllity cowed agpes. in | misl stafnn (excoplions:
Kanlucky amd Mew fersey 1595 in New Yoik)

GE1ED ratey nee oo file with 'I_||| iantance regulatory mibarities snd fepie
gavil e aboye saan g% Iam Butesy Eobes ---'JI IC0 A leedaszd a8l siaisa

proent Massachnmint]s
COMPACT CARS: GEICC rates are todoced 3n sddifsanat EL momost statos-
Atg Fadd

MORE-THAN-ONE-CAR: LEILD d
i et dnstances wben more - an-aae-Gar 19 1nakEred.
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of 2P it Loabilily ezt 3098 wn ol sk whh BN g Haid e wnenlly sapring petee

HOW GEICO SAVINGS ARE POSSIBLE

1. GEICH |i..;.;|_1_-|:|gu;!| amtl perfectod . '|JL|:L-_|.l Lan- b
1|||]| vhalder ™ snles fiyilem w hitech rapocessfally eliminnies il
major expensen of the customary method of sclling auto
insgrpnoe, o salasmoan will el

2. GEICO mures only persons
rimk'" prougs—that b,
proforred rales

The low GEICO premium s the fall cost of yoor ineur
rmti=— Lhete are o membership fesd, B0 ARsessmonts or olhor
saloe charges af any kind

HERE IS THE PROTECTION YOU GET

You geb exaclly the saimes Standard Family Aulomohile
Palicy wsedd by padest o hef bending inparameoe COHTIEN IS, el
you ke ally protoc tisr] ol var Wikl drive in the L) pited
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GREICD in mated A+ (Excellont) by Bol's |nmirance Ha
;|||r|_.|_ fhe mdustry s lrading puthority on Inpurnncy coOem
pany roluminlity,

COUNTRY-WIDE PERSONAL CLAIM SERVICE

More than WM professional cliim repre semtatives are
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nossesdinE. hey e frnidy L BETVE VOu -:l'|.1.l ar sghl 24
Merkiirs m il i% W imad ot prompl sl Lement without rod tap Or
delay. The speed and fairness of GEICO claim handling 1s
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Grant and Lee make peace with honor

"W rrh malice fonward mone, wilh

chdrety for all, toodh hrners o the reght ag Geod givea

wh o pde the righl, Lef wr ofrvwe an te il the svork aor are il —to dp all wdick may

aefieee a purl wud farling prace amaony
eurreives, gnd among 2ll natiaws”

When vou stand before the
MeLean House at Appomattox,
vou see this Virgnig hamlet a
minst exactly as it was on Apnil
W, 1865, And that s well, for
perhaps no place tn America 1 1o
r portant o remember

In this house, U. S, Grane and
Rabert E. Lee shook hands and
ended that war, which, in its con-
duct and s ending, best reveals
the umique American character.
e Civil War was fought over
principles: North and South, we
tought hard for thoswe principles.

H & made no furn i."j__' hacd, nu
comipramee. Ve endured hard-
ship, privation, even disaster; it
wie ended 1t with honar.

Famous names whispor at
Appomattox Court House : Sheri-
dan, Longstreer, Mende, Jack.
. Awesome buttles tup at vour
memory: Antieram, Chicks-
mauga, Mannassas, Shilohs

[Hut more to be remembersd
are the men: The Downeasters
2th Maine who held the
HII.JIJli 'I'- | JR "'|. ||_ H:”n :1'..'I‘.l
verterans with therr sswinging
mte step.. The Lron I:;':'_f_"."li!l'
with the black slouch hats. ..
Hood's: fierce Texans: terde
faldine therr heart holding
hattleflops, "They had o .
enemics. Now they shared theis

ot the

pht as

meapre ratmns and their coun-

trv's future. as brothers

BEAMAM LINCOLM'S SECOND INALUGURAL ADDETES

It = ::'.""'I o come §0 thit N a-
tonal Historical Park where our
differences were settled, and to
pander our history since that
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FRFE TOWR SFOAMATION, T"lan e bo wisnt
Appwimattox. of other hissorie Civel War
baktinfieiife. Lef = help plan vt Erip 1
racimde ®ornic voodion Bt W rite
rimk Sncinr (W] Buahiling, 600 Filth
tork 20, MN.Y.
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A Great Name in 0il

.\.'I [k |

FURLEAHED W COOPEEATION Withl THE CIviL Wak CENTENW &L COMMITSION, ESTRALITHID BY ACT OF ORSEETE 1O
i IECREATE AMAREREYT OF OUR HITTORICAL HERITAGE — THE MEN AND EVEWTT WhiTH 13ARED OUR RATION L CROWTH.
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The most exeiting lash unit ever made!

the all new

FUTURAMIC |

Strobonar electronie [lash

I{ you've been thinking anbout stepping
up to electronic flash now's e Lime Lo
make the move! The Futuramic IT by
Heiland 5 all new and offers more con-
veniences and features than any other
Aash unit ever made
When vou own thenew Futuramic L1,
v |l never buy another flashbulb.
This superb unit will Eash thoesands of
pictures for less than a cent each, op-
arating on inexpensive photoflash bat-
tertess o household current. It's com
pact, completely self-contained. nnd
weighs only 28 ounces complete with
hatteries. You'll take it with vou where.
ever you take your camers!
Your Futuramic 11 will freeze action
catch fleeting expresions . . . give
yvou spectscular sction shots, It has n
specind color-corrected lens [or warm,
natural looking color pictures and a4
largy, easy-to-rend exposure dinl which
miakes cnmera settings nsnuap, Anvorns
can ase¢ it and it fits 6ll popular cam-
eres, 50 don b miss oot on the un of
electronic flash any longer—try the all
new Futurnmee 11 an yvour camera now!

Complete with 10" AC Cord . . $53.95

L ]

r . O =
~ . Mew slid=-oul frow halds 3 C-siro Dadlaries
- -
: g ﬁd .}. b (erect-thating siposurs calcuiador makes
: 1 4 camars Setlings easy

- ' , ¢, The new Futuramig I fits all popular

| : AR AN

I B .2 L}i c|

ANCOTHER DIAMODNLD |UBILEE PFRODLUECT @‘ FROM HONETWELL
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“Simpatico™ is the word, but dan't try to trans
it 1t You I know the meaning whon voul jet South
v Paniigra— world's Inendliest airline.

Simpatico s hne Bood. served with old-warld
gruciousnesy in luxury restaurants. 1ts the special
hospitality o8 gouchos welcome vou to an asuddo
Sreperdicn 15 e the Gir wherever v 2o, Y ow sonsde i
msuperbhotels. Youteel iton South
vmericn s wonderfol beaches

Plan to lly the stmputico way, by
Panaera, over the routes of Nolhon-

wl Pan Am. and Panagra AGE YOI
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WORLD'S FRIENOGLIEST AIRLINE



In any season, for many reasons
all signs favor . . .
UNION PACIFIC

Z.bond.

Serving eleven western states with the finest in
travel comfort and dependable freight service



LET US PROVIEs

Ne'll prove it in your office: The versatility of “"Thermo-

This uffIEE F._l'.-: Brand Copymng Machines can't be rn;—'_t-:-]u::l. '!_1"|'ru'|]
see copies of E:uw.-m_"'_; papers made m 4 seconds. State-

ments turned out at the rate of 250 an hour. Gumomed

mﬂchlﬂﬁ labels addresssd 1_1..1 antly. Correspondence answersd in
seconds. Larmrnating done quickly and economically.

dnes murE jnhs Many :n.":-=:|1l,:r3.:1.-|'. iobs impossible with other machines.
You'll agree. it's wise to have these vers: it le machines

working "-'|1I'"r"-frr paperwork should be speeded. Call your

thﬂ" any ﬂthEr local dealer, or mail the coupon now

Thermo-Fax

T

cC O F Y | M A C H M E S

-i---__-.____.-------------------ﬂhﬂ-ﬂH--'-F----------*'.'i"-'-‘-‘------'------""-"'

~ o Minmesata Mining and Manulacturing Company, Dept. DCE-110,

Et. Paul & Minnesoia
l'h!rmu-hx sdvdu

ECFTING PROGRICTY
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TOMORROW'S NEW LOOK OF ELEGANCE IN
TODAY'S MOST DISTINGUISHED WATCH

MILORD: 42 maenificent distends aud o beillians
Startifiki f.:l.l:l.'_r.'lhi ervata]l adarn this agperh
(4K pold watel . ., 3500 Fre

MILADY : Exquiaite luxvury stwdded
aith 24 full-sut dbmibads . |

14K white H’Iﬂ taprred
Lrueslat

s
Tirird Perregauy

LI FE T FETIT P R

GIRARD PERREGAUX

Fine Wartehine Sipew 1751

T Vet bttt Beaborben | Wil el murest desblor, wrile GT Elepi. G0 010 0el Avi. New Yiark 200 8. Y.
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Wwinter rendezvous for "Who's Who™

) - Hask in the Florida sun al Beca's famous Cabang Clul
ﬁ o W ? and mile-lone private orean beach. Two olympic ||s-.||_;_-
- COC - CELOCPE 18- hole championship goll course with Sam Snead,

Pyl EL and CLU R lennis, hi-gonl polo, desp-sea Asnmg. Dancmg and
’ "‘,“ l.!'|'.'l fiiirarmerrif -'|'i_',"|'|:l . '|||'|'|_||!|--||-l pir -conditiomng
SRR Superb accommodations and culsine. Rensonable rates
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‘[}111:1-11;3,'11 the
Rockies
and the
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Dynamic Dixie makes the most

L DERRICRS umidsd the pne

1 CcoImpErelveds new Rt m

e HIaRL
siite's four il Gelds Inchide 1the lorgeat enst of the Mississippd
“Thoncran Na, 17 bepan cormmene el [
een pumped Trome thes feld. BEven

determined

Alnbamn. The
Wiver af C sirvamtlis

diclion over | 7000 00 hatreis of otl have

ditll=d. the Tull pofemtugl ol 1B aren haa ol v Been

'-I.:-I;I-\. i:.--.. w7

TR | - I.|'I:

I'he last half of the twentietfh cenrury belongs to the South!

of Nature's

From its mountams to its Hat sandy
beaches, the South possesses nch

and diverse natural resources. With

';E_':-I:HFI.I"I TEVEd ir'l_ll e Ww '.'-.i-l'_-.-'- Lo

utihze this natural wealth, Southern
industry has become a vital supphier
for its own flourishmg region, the
nation and the world

Smce 19530 the rate of growth 1n
Alia-

bama, Florida, Georgia and Missas-

the: four-state heart of Dhixie
sippi — has outdistanced that of the

nation, 989 o 38% m value added

by manuincture 61% (o 44% In

Q3% to 48%

per capita imncome . . .
In bank deposiis

An abundant supply ol glectnc
power is a major clement in this
growth. In the ten-year penod,
1950-1959, the mvestor-gwned af-
filiates of The Southerm Company
have spent over ong billion doliars
for electric facilities. Continuing this
prograum of expansion, these com-

panies will invest another: one-hall

billion dollars 1n the three-year

peried ending 1962,

THE SOUTHERN COMPANY

ATLANTA - 1330W. PEACHTREE STREET
BIRMINGHAM - 600 MN.18 TH STREET

Birmenphem, Alaliama

Alatiama Pows! Company
Georgia Powser Company .

Gall Powor Camsplny

Misziesipipl Power Campany . i

cotherm Elactrie Generating Ca. . Girn

Aligrly, agigin
Funiacoly, Florida
tpart, Sirzsppm

titdlva. Alatsima



RESEARCH MAKES THE DIFFERENCE

lavish Gifts! oo~

ALL-TRANSISTOR
PORTABLE RADIO
LETS YOU ENJOY

FM(%M

WHEREVER
YOU GO/

PINE, STUMPS, once consclered worthless, now yield rosin,
pine i, turpetiine aml cheomikcal dermvaiives |k ths |"I'I'-!-.Z-.'i':--
Floride plant of MNsewpor) [oodusirses Company, 8 |'-i| it il
Heviden-Mewpart C |'|-..||||l. al Corporation. The l_"l. riciod m

terlals sre wsed 0 produocis [rom medeines 10 H"llw'

The world-famotn

SUNY TEFM 121 receives both
FM and standard AM broad-
emsts with potstanding clarty
and precsion, Syorks inatantly
and wiih l":|_'|.l.| ExOElence  1m-
doors or putdoors: Can also e
used as-a tuner with your Hi=F |
BV LE | T hs ... for good ving

and good giving, it 18 superi!

MARBLE DEMISITS i Ceorgtin pnd Alnbamin aie O v sl Cillustrated above ) SONY TFEM )25
phuet, even  present high-level guarrving aciivities were dog- wltds 14 iranskstirs, 3 self-costakeel
bled. there wouild be enough ter lod for |8 oenifdrees. Sance intenm (2 fol Fesnpie 3. Sree 215 x5
[EES the Georgin Muarble Company ot Tiate, Georgin, has . %ld '.1.|| i andy 3 pounids. Play
guarrked over 5000000000 cubic leet o this besotdul marbie {el et o 4 standardd Hashiligte

tratlicrirs
f ldt } R M1E
—— SOMNY 9 -bamd B
[ransistiet fioT i
syl Beeelves
AN Short Waei
amil Marine
h'tadeasis. Sl
L0k & 1

SONY CORP.
OF AMERICA
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PHIZE SANTA GERTRIUDI= BULL il KHuri-Mar Kanch
newr Lovddale, Missmsiped, syvimboliees the Spurishing Southiern
cittipc midustry. The Sooihs maild climale with  yenr-roud Civil Defense recnmmends reery bame have o ballery-apesalsd milu

groan pastured provede notural sdyvantsges to Ivetock farmers



Bienvenue'

“"Welcome -

The moment vou hoard o THANS-CANAD A

il LN |||.|||1' ¥ fisel vyoa are In
araidit,

You enjov g cordial spir W ILTEE]
as & neighborly hand shake i

L] ;'lallll

as Lhe greeting " Welcome—Hianvenue
You ar e ki
ol coltlesy—a bappy bilend ol engag
ing nld-world munners and notieral
Canadian charm
Your get the
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favored willi o spbe

thatl wuu are
1y
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bt richer still inodts pars
futirre,

Al 1o all of

reliable «irviie gnd

thas The aesnranes ol
“Maore Flights To
Canudd Than AN Other Adrlines Comn
bipmedd, Phis s what TRANS-CANADA AL
LISE= eiffer= vonnr—whiet e vl are B

eline ful
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[or prloasiine.

-

\ I'EAH:E m AHI LINES
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WAS CHECKER THINKING OFYOU
WHEN THEY

They wara _ _ _ | yvou want an scondgrmical aaay to park.
Easy o drive, all-armownd family &Gar. They wers i
you want & rugged flepl or usktness caAr that = Sallt o

o 200,000 miles and more. a classie that won't look
dated, that's exactly ripht &
Lheckar thinking of you whan they buiilt

-

101 all-purpose jobe. Was
a senahle carf
Mogre information? Write

CHECKER MOTORS CORP.

Dopt. s, Kalomorea, Mich,

-

More fo see More fo enjoy

Mare to do More far

. |

O

your maney

in the EL r&sn Sunland

r Va :ﬂ-un hrga

Winie

Al ek iy B =
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pleasarea! Loal in the
R "-_. s Carlabad Cowve-
eErrnn., W hite SEndks, O
Westl " mountolna, 17th
|.'I'II.'II"]|.' |Iiil-'-;i|-|||I :I-"_:._lll_l.l
outdoor aporte all
winter and picliuressuo

Dd Mexico next door,

TEXAS

Sunland




A New Zenith Hearing Aid ...
Inconspicuous Beyond Beliet

Looks as shim as many regular eveplasses —and more beautiful
ONE OF THE than most—the fenith Medallion offers vou a triumph not only in
MAGNIFICENT NEW design, but in its putstanding performance and wearing comfiort.
The Medallion has a powerful 4-transistor circuit, Conven-
lently located volume control dnd separate on-off switch. Readily
aduptable 1o most widely used frame styles.® Can be mstantly
changed from regular frumes o sunglosses or other fronts,
Chance of attractive colors.
See the new Medullion and other Zenith Gold Seal Serics
Hearing Adds st vour Zemith Hearing Aad Dealer, He's listed in
the Yellow Papes under Hearning Aads,

HEARING AIDS

slEmees, bame fromty ansd relateld prrlessanal gEirvosi o puRiFisc]ldn s e
Femith £ veelaas Hezomp Eulby pre pilrs mid aveialila Enly Pligugh hedl Ciefid bl P cilibag m L,
Oplosmiiint of Oplician

TEMITH —THE WORLD'S FINEST LINE OF QUALITY HEARING AIDS PRICED FROM 351
TO 2550 ALL SOLD WiITH L10-DAY MOMNEY BACK GUARANTEE  féestsctirel v lagaytied Ratyil Fixs

Turnlth Aadsn Corpormlion, Beapt, 47
RN W Gramd Avenue, Chicago 35, 111

Ileang wend me o free
Meut-mul”® musdel of 1the ZL1
new fenith Medolbion,

s hisd of the feniith adiand i i

"LIVING SOUND"
HEARING AIDS gzring Asd Dealers in _.

FAY . Aatel. - Tl T

O -
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FIRST NATIONAL
CITY BANK

TRAVELERS CHECKS

BACKED BY THE BANMK THAT'S
FIRST IN WORLD WIDE BANKING

E FIRST NATIOMAL CIT

JF NEW

New Projection Screen
“Controls” Light Reflection...
eliminates many inconveniences
of projecting movies and slides
in darkened rooms

s more stumbling around in the dark, No
mire pulling gown wingow shades or drawing
drapes,. Mo more stopping a1l other actvities
=uich a8 serving or taking notes. Wow, when
vou project movies and slides in vour home,
e, club or exhibils -—you may leave all
ot some of the Iehts on! T
nenl of optical engineering Radiantl "iruly
lenlieular” projection screens — controls lght
refleciion #a effectively that even color mov-
Aol =lides are bl liiant, elear and contristy
I normally of patbally hghted rooms. Each
deriwn I8 10 efleet 8 sheet of thousands of lenses
that make “lighta on™ projection a reality

1 D! achleve-

Send for Feen Baoklel

I LI P i = 5 ¥ £
riving the Jull siory of the Rodignt erclusos
lnlicninr profection §Crecrd

— shoury hoir you con douable audisnce Fnjoyment

il projected pletures

New RADIANT

Jebiienlon screens

RADIANT MAMUFACTURING CORP.
P. 0. Box 5640, Chicago 80, lllinois



H ngh.i from the start . . .

that grows
with time .

to protect with insurance
. your home and
all you own

for your family's security
and peace of mind.

=EORE LOYALTY ASENT CAN SHOULDER

 America Fore |

L L l._ I_I_.:‘... |.-|.L -.'\.I-I.I_:I' ik

THIS RESPONSIBILITY FOR YOU MAHKE HiIM YOUR

ﬁumuing.ﬁtwﬂx'- . . . ALL THROUSBH LIFE

 LogairyGroum;

The Continpmiai tnygrante Company » Fireews's [npersncs Compeny o Newark, Mew Femey  «  Fidelity-Pheaid Insurance Company

Miagara Fire Insurance Compeny » The Fidelity and Casualty Company of Mew York « Nafsnal-San Frankln Insurance Company of Pierskargh, Fa

Milwauk=e Ipaurance Company of Muwleckes, Wi, « Commescial ipsurance Gempany of Newark, M I, = The Yorkahure Insurance Company of New York

Seabourd Moo & Marine [asscsice Company « Magars Iesurance Company (Bermuds) Limged = Royal General Imsrence Company of Candas



A GRACIOUS GUIDE

fe LIVING COMFORT

WHITEHALL Wall Borometer

e dignity and charm of mid-
18th Century English design
combined with the most modern
weather metriumenis crealte o

haome seoessory that 18 both deco-
‘ | FRLIYE !'|.'|'II'.: mdormotive, |['I Ernig
i1 [tally siviled solpd wood cane nre
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Chlorg Lo (6
| &l fortable mdoor air conditions—
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hiF AlFeiilds Tnstriment On O lilingns 47, 1)
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At better stores everywhere

Mentioa the A
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Make sure your Spanish vacation's a
success! For complete travel
arrangements before you go—plus the
assistance of our office in Madrid,
upon arrival—see Travel Headquarters.

l-_-"l

vic AMERICAN
EXPRESS

TRAVEL SERVICE

65 Broadway, New York 6, New York

LIGHTNING
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HAIR-TRIGGER
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GUARANTEED TO GO THRU ICE,MUD
OH SNOW OR WE PAY THE TOWI

Town &.-Cmun#}f Tires--

I:-'ﬂ-".-".'L.'rE-'H":'I'_? for whine-free. ii‘rF].r‘Ih}IT.-’E'.I'.F?F-"-'i" .’:"L."'l:":"'jE' too !

am this  ever tid in Firestone tire, ply
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Which kind
of income
does most for
your family?

T'sS HARD to say what cuntributes most to ha Pt

a¢ss around the family drele, but neoms thiit
ean growe cortainly helps,

Thal's the regson sa muny families sre becom-
ing owners of pood stock. Not just o hgve s seeond
meome; howewor small, to pay some 0] todays
bille, But to have an ineome that haos g chanes L
grow. They know thatl Ameriean business i grow-
g and that sthek ownership gives them g chanes
to grow with o

st bl roalewn

nothing mysterious or difficult about
Investing sensibly. Just lollow these roles. [lae
only money nol nepded for living expenses or
emergencits. Hear in mind that there = rick in in-
vesting. Depend on factsa —not tipn or
And pet responsible advien from a Member Firm
of the New York Stock Exchange

[I you're enreful to select n mearby Member
Firm you'll be served by a broker who his possed
the Noew York Stock Exchangs™s tests [or Knowl-
velge and integrity, He'll weleomes sour vist, Ask
Rint wha! stoeks he thinks will it your nhjectives,
And gel his opinlon about bonds,

You'll ind o wealth of valuable facts in
Bocklet, YDIVIDENDS (VER THE YEARS ™
v Ehe resorids than JWH) stocks that havi
pald 4 eash dividend every vear for 26 vears or
And s livt of stoeks thal have piid progres
sively higher dividends in recunt years, The eou-
pon below will bring you o eopy free,

There's

L EERE T,

B,

Our
1 glves

IO

R g

e v shee of Amreerican Besiness

Members New York
Stock Exchange

Frar sifflces (f Members nenrest yo,
ok ungder New York Steck Exelvnge i the
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YOU 100
WILL ENJOY
RELAXING INM

SUNNY

”‘ ARIZONA'

Meart af Ihe Seepric Sowuthwern

free colorful bookler —

whaere 0 stoy what 1o wee and do
write: Tecson Sunshine Climate Club.
HOD4-B Pueblo, Tucion, Arizang

far svecial canweatian infodmmlion,

writa Depr. C _.ﬁ*.‘_r

wettern gofewoy fo Mezico
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heavy 14 &f, goid Bracebst. $353, Sond For Brochurs

T8

( 1 -y Bracelel with ane 110 coim,
i, 5
e a ot e JEWILE LID The Rrige fn Bight
WALDORF-ASTORIA HOTEL MNEW YORR CITY

it R R A P S

A ‘Lift" to a rapid
recovery

I-'I :II
FEred Lhie sgirala
u lies

‘I

tdirm I'I—r'll Tl |
{ ilatribring sinirs
Fimtgiaarrroe Itow 10 ll;... P

il wll AEErs

lmaclimmniie
WUTies Tei ersgEng

Hilssataibemi) B
i il diven
Elrsrile & 5 veridond

ST o gy LI

an Liemsang

= iy

TN Puatad Biwd | Baivisherg . #3

[1 sdentifisn v



Moore-MceCormack presents

CIllSes 1961

on the new luxury lisverrs
ss Argenting & ss Hrasil.

Sve your travel agent or ' - v

E'E'.’ﬂ::ﬁ ..,_:'J_-.'-'
MOORE:- Mplfﬂ]lhrm[: |
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-
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SenSarar | Worthlaios | SohAmesca

82 NAYS « S0OUTH AMERICA G DAYS = SCANDINAVIA « SOVIET UNION I DAYS TO CARNAVAL 1IN HIO
AFRICA « MEIHNTERRANEAN m-u:: DUNTRIESINNORTHERNK EUROPE

stery ook erises, sl limng five sens, Gool summar salling to the magnificent
todehing: four continents! Yaou'll Worth, some af the world's mast Spec- b Trake o7 2l VOlF Al cane
wise Lrofne mhands, SOuth Amenci s tacular scenery and shopping. You'll see Httaned ship & vour hoeel
greit citiesy Alrien, land of dis- Worway's fjords snd visit Leningrad, Rus- y TEASIL froim New Youk Jam, 37 [riem
migndy, liohs and Pharaohs; Cha gia's most beantiful city and the ancisit it Foverglades, Flarada Jan. 220 ki
Mediterranoun's ancient viviliza capitsl of the Tsars. You'll dance, dine ' nat
tlons, moedern ey grounds and shop through a8 of tha delightful
Evervwhers, vourshipis yoor hotel Scandinavim capitals, _ S _
. : ’ H DAYS OF MIDWINTER SUN
Magnificont menls, comfort sy On the lirst Northiands crutse, you'll s=a,
reerpee. [uecinnting shore trips. A nd too, the guaint charm of Hoflamd and
g0 when e weather 15 hast! Belgium . . . on the second, the glory of
the Midmight Sun and the giaciers! south America amd the Caritsbean.
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AHGERTINA vl Sew Yiork Fels, B3
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MONTHS OF FUN —ANYTIME
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KEYSTONE

puts youdmthe audience with this

Y, ¢ Y AUTOMATIC-
" THREADING

ZOOM
PROJECTOR!

The K-101¥ threads the film itself in 6 peconds needbe-aharp 1.5 goom lens Gl seoreen frem any

where 11 to 20 feel nway, gooms in focus Lo give dreamatic projection effects; super Tru-Flector l-.r|;,|-,
lends cool brilliance (o every seone, Choe knob (or forward, reverse, still, stop, fast rewind,. M ylar tape
butt splice kit. Luxury movie showing at-s-price, thanks to Kevatone craftamanahip 130,065

poul M Vi e Dokt il Dayt. F-11, Heydise Cae

=, BERMUDA

. - o i hrilliant setting for the

=TT SATETTTeE On

I .
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FHE Write for the new 4-color hooklet, “Bermude,’
ond the Vocotion Kil. Moil this coupon today

- ﬁ 5
There's only ase that is pravlased like sugar. The Bermuda Trade Devalopment Boord, Dept. N-11 :
Looks, sprinkles, and sweetens bike sugar, coal Io's 620 Fitth Ave,, New York 20, N. Y. .
ADOLEH'S Sapar Substitute, now &t grocery stores »  Plesse send the Bermudo Vocation Kib to: :

everywhere, C.osts a hirrl
moite, But it's worch |
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Burbank, Calitornia,

MisSilkiwt e prodicy b

Mention the Mational Cwographic—1It identifon you



G'E/VERAZ
TELEPHONE & ELECTRONICS | sa»

I EEHEH.H.L




Discover in

MeX1Co

aNew World
of Thrills!

o [radition
o Colonial Architectur, Help your priceless trees
e, weather the winter

o Wonderful Folklore

o Gy Mssic with DAVEY care this Fall

¥ . i
¢ RKomane Dhoan't let the ravages of winter get o your precious

# Erery Comfort trees befure w idi
Belore winler stopiis biorden and split weakeried

t g ...Plus Leonmomny

torks of even one o vour beloveil troes el |.|:|'|'|_':-.'
Lrge expert ol Llie gials. Ble’l] cule aned steesietben
westk ¥ lorks. Tie'll brace heavy lonlw, provide
pleep-rodl feedkidfy, anel previe foe brcalinnge space
and tiext vear’s beatily

Full apd winter are excellent tmes lor Davey
piriictlive free gl |

{rews ol Davey tree experts: thorouehly traned
annl expenenced, will use the st modern CLjLIj
el o frive vour trees |.|-:|--.|||.=.|I||| il esuonal
care, You ll kovw [Davey has ilone evervithing
rictlile b see vour teees salely thoough the ngors

il wilieter By minetleot Lidv sunmmer with vesar

fealty Tracimld
asisl bigi I3ANEY I.'”-I SEHEYVILE Y EHIE

I.|.l|.:- LMK - o OF WETLE:

BITICLN GURERNMINY TRREE® QUPERTHONT PATTHOT 10 REFANML 33 WETILE DY
r —————————— L - B e e — — — —
| MECICAN GOVERNMENT TOURISM DEFARTRAENT DAV E Y I R E E

| Fassc de la Selcrrne 35, Mesms ity [ 3. % 7 :
I ;
| Pleda iewad ma FREF WEsTrApL e miy lvrasdd i Al exim : E :":: P E RT E n - DAVEY
b Namre _ _ Lant 11 Obio TNIE FXPLNT CO
|
| Addrem ! : MARTIMN L. DAYEY, JR.
I Ly _ Lanr - } Provident
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In recent national elections in some free countries, the
following percentage of eligible persons cast their votes:

05.48% voted(1958)

Australia . . . . .
West Germany . . .
Israel . . . . . . .
CRBaHA o « » « & o

Great Britain . . .
Sweden . . .

UNITED STATES .

11Iilh-lPuﬂlIn.uﬂ'dthH1J|¥1FhH1:UU'IHH
of vvery ten persons farfeit the privilege of ex-
|nrHﬁ1:Ihﬂwn-mLhTuHP.ﬂhnH the candidates
g the 1ssues of i nabional election.

Y our vobe coungs Vietaries inomany electons
re often determined by the borest of margins
1o |*M..l|.|==l- s PromidiieEnt Serdtor won L
[ iRk b mow occupies by o nargin of only L ¥

vites. with 958 5 enst
To vote tsa right and n privilege. To oast your

VoL Imledigennily 18 L LRy,

88.2%
82.8%
80 %

78.7%
774 %
60.4%

voted (1857 )
voted (1959 )
voted (1858)
voted (1958)
voted (1858)

voted (18586)

See o it that you and every eligible member of
your family vole on Movember Sth,

Metropolitan
Life

INBLUTRANCE CIFMPANTYS
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Year-round Vacationland..
the GULF SOUTH!

In summer or winter, vou'll find excitement and glamour. o

redt and relaxation, i yvou prefer, in scores of Gulf South

vacation spots. Here, too, you'll want to investigate the reasons

why hondreds of industries have selected new plant sites in

u H ITEn Texas, Loulsiana, Missigsippi, southérn Alabama and

northwest Florida the dynamic area =erved by United Gas.

GAS
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'.\f l.:\'\l' ! I-{ }{ }Iig:’ ‘- eafters mew PNV Pen For Mew, travels i the smartess onclest Men Lk

new Targe copaciy, exciosve Soorkel Pen clean Glbagr action, choce

FEELS ANID s indivuduslned point syl The bokd rod-shoblere desgn of the PEM
W RITE S THE T e o Eali ah G o

WAY A MAN'S e moubly sd discont. Haondty g
PEN SHOULD et #1155 to 355 Just say “PEM. Pen For Me




On the DC-8, even the little things

were designed with you in mind

Stonee the irst I atrnlane, Douelas planes have been Maore girlinor choore the OC 8 than any ofthar eflicor
Lrogs 1 xTrii | ne reasan wl 1 | |
lioweed Dhipue 1 all other airplanes

i 0l L di e, Uhie DM esttr im e Donela
1171 11 o et o Y e 1.
Z li=, 1% teg it loured snd cushiopnel

[hom xelu hich il 1 so combortably
FIHR | Arriwi el and e
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LT | Ll 1115 Lh I |
Man vour trip LN =1 il thiner Hyins
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LESS ON

Throogh March 31, vou save up fo 3338 wilh SAS
| Foday pxcyrmon fares That mesns TWD can Hy to
Europ i1 popalal SAS ecshamy class fol l&ss Lhan
ONE in first class

JET TRANSATLANTIC OR TRANSPOLAR, Combwneg

CAE DOC-2C apued with oxcluse Mallre de Cabine

serace Vial extia oiies gt no extr fare. From 3350
Pay later Il you wish. See your SAS travel agenl

IR ESRADIEY HFREINES FFATER

FLIII'III'FI'IIE MADE EASY! miesse sene me tsiders: 17-day o

e mith exlad dilligd. | rEvel |' grinar with foars Car Hirs

SAS—HAPPIEST COMBINATION IN JET TRAVEL

Mlentidd 1he Mabodmns

W\ GRAVELY
= .~ MOVES
SNOW
FAST!

Conguer Snow With POWER!

Gt out and go in spite of snow! Powerfal
.8 HP Gravely Tractor and s big 48
Snow plow gl e himont elonre vour sido
WYyl il"' T Oz |'.I:=': ||'|I' IFIVOWNRY 1 Twi
Mo ppbedd forhours of hod work—joal poide
Lhe Diravely and waleh the 2now - go! Aldl-
gear Deive. Power Reverse, optional Elec
Lrie MLt

snowplow, Sthowblower two of 30 tools

spp - PR LW and gariden work
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% " GRAVELY TRACTORS
el Rl L AL

in 1961 S.a

070 wred Qison’s Campes Toura, e only excli.
Aive 1oechkalints im perspnelly eacarted ALL . CXPENSE
Eurspean fodird. phesent the im0l comfilele program
of sigh! country thinararies fegluting Londen, Romé and
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NOW! ADD SOUND TO YOUR 8m

Rodalk Seund 8 Profector cinmes wiith

m MOVIES '

New projector by Kodak lets you add family voices, music, sound effects

II'AI"II-'u.'.-—!-I--'II|'-;.l"|.|l.- TFETHES AT SETNIT [ £ ng o Iy |i' [ fanlr-u,'-nﬁ-n'

i pl-"fl' ] i| I!|- 2 Bk ||d CIHETEY TN Widldf S0 LLiEl <®1:a1
souiriel o every seene vou take. Think reCordhing rieht an the flm, [t's as
hiwe wondlerful it waill e bt have smple a8 thit! I vou make & mis-

ol own chilldren’'s videes o th take, st reverse the iilim
filme vou make of them ey L eeored the wav vou wan
e 1o add hoackeround mgse thit \ned because this peo| r i
| Ciu l by sl ke, ko 14
! el exd ! M f
I EIOV [T ! | vart [aithiful sourn » ftics :

EASTMAN KODAK COMPANY, Rochester 4. N.Y.

Kodak

Thasphs s &
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School
Bulletins
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i will heln childnen
the school year. Esch sweekly bulletio brings
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A message
for the
happily married

If vou can count voursell among the
happily married, you sre indeed blessed.

Happiness 1n marriage 1= seldom the
result of any one thing, Usually it comes
from good-natured respect for the opin-
1ons and likes of your partner ., . from
genuine enjoyment n doing things to-
gether, as a family , . . from taking the
trouble to make vour marriage happy.

There are many little traditions and
kindnesses and habits that combine to
make a marriage happy. We don't have
to tell you what they are. You know,

We have found that happily married
peaple seem to get greal satisfaction out
of selecting a family monument and
cemetery lot while both partners are
young and healthy. Like buying insur-
nnce, a house or a car, it 15 an important
purchase they can muke together.

When a cemetery lol iz selected they
can. make sure they have the precious
option of erecting a memorial. By choos-

ROCK OF AGES®

BARRE,

if Cenede, lbarsile, Gueslbsi

ing a monument shead of time, each is
aure that the right choice has been made
ns to material, size, design and price —
a choice that the other approves of.

Then, too, each one is sure he has not
delayed this purchase until the day when
it must be made in grief and anguish by
the one person in the world he is most
anxious to spare.

It takes renl maturity to fhce the facts
of life and death and buy a monument
before the need for i, But then, ma-
turity 15 the most important ingredient
in & happy marriage,

If you wowld like fto know how fo go
abou! buving a monument now —while vou
are still together— see the Authorized Rock
of Ages Dealer in your community (he's
listedd in the Yellow Pages) or wrile fo us
for a free copy of ' Before The Need
Arigses | | " — an informative booklet that
discisses the matier in detail, No obligation

\EJ

VERMONT

Alwaoys look for the Rock of Ages Trodemaork Seal on the memaoriol bafore yvou buy

O 1920 OO OF e

Mention the National Geographic 4]
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So universally: approved that we
pre constantly in difticilty mecting
the demand, while muinthlning
Feiss lkon incomparpble work
manship. Contallex Super, 4
world-famoes 35mm precision in
atrument, made in BEurope's great-
eat camera Tactory, stghis throiieh
(e feiss 1728 lons for bolhan
full color mapge. [Haphragm
cotpled exposure mieler prevents
over—ar under exposuie, With ae-
cessries dnd lenses, does evern
phaotographic job. BEasy 1o use,
stiris oy perform Tast, smeothly,
bBrillimntly, See i a8t yoor dealer =
Free bookled CN-26 on request

o
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CARL ZEISS INC.

485 Fifth Ave., Mew York 17
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KEEP GEOGRAPHICS NEAT,
CLEAN . . . HANDY AS BOOKS

Flack ivaues and maps slip inin these hvnd-

sooie Rles e become walushle [ikerary AL
LR EATE
WA

yvolumes. Look like & e of expenmive
hsaks oo the shelf. Book-red, esuniully
embonsed wiih gndd spamped froots CERRLE
frael sisgrplivd for addena dates, viklume, =
ne &le holds s fvsues, Fxcelfent wift for
coallectors. Moner bock guarasiree: Send
cherk or MO o HIGHSMITH COL
IR, FORT ATRINSON 21, WIS

& riles 54“_5

8 Y guitgsde U. 5.1 posipald

Cholce of six migidoe hles o bve nisga-
rine Bles and one map ceve of same derixa.

Menrion the Mational Geographie
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Be Financially Independent!

Own your ewen Licsnwnd unattended cain-meleisd

Westinghouse
W

Moll-Mour Lawndry Stare
Enjoy a Substantial Second Income
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ALD hos helped plon end linonce ever 10,000 g
profltabls |aundry slaret, now owned ond oped- B
aled in spore lime by prolensiana! people, buow =
seisman, laveilarn ord produckion wotkidre g
Preatige loundramot lgundry ilarei ore proven i
money: mokers, con wark lor you 14 houwrn o say :
T davi o week Al equipment iy calp-metared ond g
aperated by cutlomen withou! sHendonts. Qur B
vall at aver 500 field experfs gives you assiit i
arca on locotion and instatiotiono 5
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MO EXPERIENCE MECESSARY. Modes! inveitment
Pride wouriel! on good bBusinaw seme? Compate
the prafll polential, and comwumer prelerencs for
the Licensed Weslinghoyis Loundromot Skhore.
Far full miormafion an owr compleie pragrmm,
ral] ar write fodoy.

ALD, Inc.

TO%1 K. ‘Western Ave |
Chizogn 45
ALD CAMNADA, Lrd

'f-": r.-
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i
S e 54 Advaris Rd., Torants
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- Stop Climbing Stairs

Modern residance

elgdatar Orings
ane-{loor convenience
o any mult-story
hamea. Easily, guickly
installed withoul maor
niterations. Sale,
low-cost opearation.

Wieite far fiterativre

5..

Easy-going ﬁ"k & :}\

Vacaltion... 1:ihu
Easyon . T
Your

Budget! .ﬁj |

FLORIDAE

DAYTONA > "3
BEACH _/ __

RESORT AREA ._E"fr"; e

| #oite for color brachures: Daytona Beach Besst Areo
B0, Box 16%, Room NG114, Da Hegeh Fionda
T T T " T T L 1.
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Information about

Des

for industnal
site seekers

[Jos Moines is loented in the center of the Upper
Midwest market aren. .. an nres that has a popu-
lation of 2844 million people who have a pur-
chasing powor of 2532 billion. Its Tuvorable
peographic position 4 enhanced by exceptional
truns portation [ecilitiea serving the ares. A
roammunity financing plan a8 available for plant
consLruction,

Pea Moings has one of the country’s besl
public school syatems a6 well as exeellen
culturil and recreational facilities,

The Rock lsland has muiny choiwe industrial
sites avallable in Des Moines and other lown
pities, If the following information abouot Des
Muoines inlérests yvou, get in touch with us for
more specific detaile. 'We'll work with you in
atrictest confidenon.

LABOR: Skilled stable labor force of approximately
[00,000 available m Polk County; increase in
employment of 1000 in 8 years; avernge eduoca-
tion 114 venrs,

POWER: Two main electrie genernting plants with
o capability of 360,000 KW per day; unlimited
anpply of nntural gas; pipeline capacity of
72500 bhbl of Tfosl all per hour,

TRAANSPORTATION: The Rock Island and 9 other
railroads; 40 intersiate truck [nes; 45 loeal
truckers; 3 airlines with 83 in-and-out flights
dnily: 4 bus lines

ROUSING: 18,503 new housing starts in nine vears
(h1-"69%; four attractive residential suburbs
within a six mule radius of downtown; average
Aale property value is §14,459; monthly rentols
uvernge X145 per room unflurmiabhed: Des Moines
is engnpged moa voary sgeregave Lirban Roneewal
Frogram invoiving o total of 662 scres.

THE COMMUNITY: 70 elomentary nid high achoolzs
with an pvernge of 20.5 students pir classroon:
Dirake University amnd Grand View Colleges, an
well as severn]l commercinl colleges gmiving com-
plete courses 1n business training; H6 parks and
community centers; 12 hoapitals stalTed by 443
doctors; annuanl bodget of $173 million for
wellnre; lovely art cepter: good community
Lhes Ler program; iy auditorium which presenta
many fing entertninmoent and athletic evenia.

Meatiom the

Motmes

Mutioaal Ueographic
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EOMMERCIAL SERYICES: 5] classifications of indus-
try with 361 monufacturers, 660 distributors
anid wholesalers: 19 contrnctors for mew plant
constriction: exveptionally wide diversifieabion
of commercial sctivity,

CLIMATE: Average meaan temperature is 49.87;
avernge monthly minfall 2.64° (11.68" pverape
ponual rminfall).

The man who knows [Des Momes industnal sitos
like the back of his hand 1= B, M. Schwariz,
Rock Ieland Genernl

Freight Agent. Mr. Bchwarlx
and his stafl are typleal of
Rock-1sland specialiced
personnesl who, during the
past three years, have helped
locate over a billion dollnrs
of private industry along
Hock Island tracks. He onn
help you find just the spotl
you need. For full details,
write, wire or phone H. M,
sehwartz, Hith and Vine,
Der Moines, lown, or
Industrial Dapartment
152, Rock laland lines,
Chicago b,

W Il ROCK ISLAND LINES

The rafiroad of planned progress
v e JE&rES Fo fhe nation’s Ffiture

It identifias youm



New
Geographic
book

in time for
Christmas

hid pages
Z98 color
Hustrations
by famous
artists-and
photographers ...

| e —— — — — — — - — . ="

1 15 NATIONAL GEQORAPHIC SOCIETY
department 611, Washington 6, D.C.

FOLRTTAK

Enchored & remictance of §.
copler of WILD ANIMALS of NORTH -'IMERH"H

11“‘ L‘

Ihe fascinating new book of amimal lore announced in last
month's GEOGRAPHIC and already m erest demand s
wvatlable for Chrnstmas. As a gift it will reflect the ongm-
nality of the giver and assure educational entertainment for
the reader. Your friends will come to know, as never
before, the wild creatures imhabiting the fields, the forests,
the adjacent seas of the continenl.

Brilliant color photographs and paintings blend with lively
nurralives by leading mammalogists and naturalists to
focus on the daly hives of 13% pnincipal species and sub-
spectes. This new work 15 authentic, absorbing, exciting,
Order it on the form below in time for Chnstmas giving or
for your own bookshelf. Avanlable only through Nationl
Creographic.
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Tenific Buy! American Maodsa!
OFAQUE PROIJECTOR
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S0-150-300 FOWER MICROSCOPE
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.« . not in the zoo ,
but on the veld! H
b

This year see South Africa. .. where i

the wild andmald are free. "Shoot’ ,L.-
themn to your hedrt’'s comtent g
with youse right from ,H" . &

&

\

L CSImIg s
vour Own bus tn Kruger * i
Park! Take 23 |l:r"-."j'lL1"_'| o]y
§4635, for ench of two persons
lraveling topether. Ask your
Travel Agent for a copy ol
Sarbus” Tours of South Afnc
and details of travel O¥ TRLLl, alr
and rond. (SARBUS is the ™

tional Motor Coach Syslem of

South African Haflways) On

wiite Depl. B for your copy,

First in transportialion RAITL-ROAD-ATR
i the Unton of South Africhs

S[IIJTH AFRICAN RAILWAYS

Fravtd Husddoenreess ar 659 Mustisnn Avenus,
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EDMUND SCIENTIFIC COMPANY
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Circular Difraction Grating Jewelry
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SEMD FOR GIANT EREE CATALOG "PA~

120 Fepes— Ower 1 50U Bargaes = Inm Gir Balee
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WHRITE fter FREE CATARCEHS Lot

Wy Muimilaiiuid e MOONWATEH SATELLITE TELLSDOPE
Barrington, New Jersey

New “Windsor Castle’” joins the
great Union-Castle fleet to Afnica!

The 38.000-ton " Windsor Castle™ s the
Lntest addition to the eight great passenger
ships aulling the Mail Route between South-
amplon and Cape T own

Book Cunard to Britain (poasibly one of
the “Queena’ 1, Weekly Hoval Mail sallings
from Southampton to Cape Town, Or twice-
monthly Hound-Africa “sen-safaris” from
London.

Write for free color brochure on new
""Windaor Castle" to Dept. Y -, Cunard Line,
Crenernl Passenger Ageonta for [Inion-Caatle
Line at 256 Broadway, New York 4, N, Y.

_i— 47 CUNARD T0 EHITiIh'
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YOUR TELEPHONE!'!

Are there friends nearby or [araway vou haven't seen for o while?
When vou think of them, think also of your telephone, 1t quickly puts vou
havk in touch . . o gladdens the day for everybaily . . . ends that lope silence
with a for of smiles,

Why not make an overdus 1r-F|'r1|L--m- visit this momale?  { And mayise
|-|.'[|1- an actudl heliday visit luter.) lts ensy o do, aod a laugh or twe
[roum now you' il know why the telephone is bruly [Iid‘ilnlr«hip"i bwest friend.

BELL TELEPHONE SYSTEM ()

"]
T



DY NAMIC AMERICA

A Fanoroamie listory

af the American Industrinl
Revalution from the dge of Steam
tw the Adge of the Atam.

ln 1897 1the Flallfamd, the United Siagtes
Mavy's five! sabinarine, was laanched
by the Jabn P. Holland Tarpedo ot
Lomppany, predocessar of Elecirie

Boal Thyision of General [haamics
Corporathomn. The history of the modem
silspnarane lias biseds i hisloty

of Elecirie Boat, designer and huildes
ol the noclear-pawered /585 Tritan and
filssileiring (/55 Gevrpe FMokiington
The {aseinuting staryv ol the silsuirng
i tald Fully in Dy namie America,”

g unlgue record ol 4 revolution in
provwerd, G Lhie translation of (e basic
borees of netare ingo wsolul work aniler
the sea, on the sew, on faned, in the air,
and In space beyond the sarth's

stmnspliere,

N ith 420 [uged iwradd v T IHND
ifnsteations, "Dengmic America” 6
paddiabed by Bowbileday & Company
strel General Dynamues Corporatiog,
Ko aeatfable af feading Tk

e d# peht Eeend gbaTer s of Wil
Crenerad Dlvnamics, Depariment H.
FE Pat ke Aminue, YVew York 228 F.
Fiveney doflars the cops,

COWYATR

ELEETHRDO OVERL-&H= 1S
SCENERAL DYNAOAMICS
SERNERAL KT
CAMEBDATSH LIMITER
s e P - R BT
LU EAHEDNLIE
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