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Arkansas Rolls Up Its

Sleeves

By FREDERICK SiMmricH

REANSAS pow tormms gn okl song
arounid w make lhEiF A new mollo,
thus:

Hang up tbe fuldle and the hows
Get down the showvel and the hoe!

“Compared with a busy neighbor State, like
Texas, | reckon we did oversleep a bit,"” save
the Arkansan. “But ‘'we woke up in tune Lo
yn that i_l'lll'il_‘jtri:_l.l: [mrar]e W mill'l:hii'l._ﬂ: all
down the Mississippt Vallev.”

That ic true. Todaw this onoe-easygoing,
rooster-fighting State speaks with new voices.
After work hours you may <till hear a Tively
fiddle tune. the faraway moan of fox horps,
or the velp of hounds on a hot Trail.

But louder than hounds or fiddles are the
challenging voices of this born-ngain Arkansas
as it shouts to make it=elf heard abowve the
vour of new paper mills and aluminom foc-
LOries,

The whole State speaks now, vou might
say, with steam whistles, sawmill whines, and
the whir of wheels: Shooting oil wells pays
better than shooting ducks, and there's mire
money In milk than in moonshine.

Toduy's “Arkansas Traveler”

Todav's “Arkansas Traveler” is no longer
the fiddling horseman of Opie Read’s tales.
Now he's that free-spender who crowds the
cosy Ozark tourist camps (Flate 11), tries to

pick a hnm;taﬂ at Hot Springs races, or gets
"l:-m]l:d ot m its human laundries along
“hathhouse row™ where, legend =ays, De Soto
and his ragged rangers 400 years ago got the
first hot tub since thev left sunny Spain.

On the newsdtund of Linle Rock's Albert
Pike Hotel they ztill =ell that flippant little
hoak, On a St Train Thronght  Arkonsaw.

“A new edition iz just gut,’” said the clerk.
“Put it's no more trug of our State now than

legends of Sleepy Hollow mee true of up-the-
Hudson: country.”

“Spme of s laogh, with the rest of the
Nagtion.” said Governor Ben Lanev, “nt ear-
toons of long-whiskered ‘mountain boys" or u
raclin conieddinn’s eags about his imaginary
Arkansaz kin who live on sowbelly, corn pone,
and molasses.  Hut the fact is, we riise enough
rice to feed the Chinese army.

"“We grow 195-pound walermelons and ship
a flock of chickens every vear big enough 1o
blnck out all Chicago, if they could fly out
unier thmr own power,  And ‘while I'm brag-
ging—wi've got one of the country’s biggest
peach areas.

“Tn help vou see all sides of our interesting
State, I'm wnding Mr. Glenn A, Green of the
Arkinsis Resources and Development Com-
mission to show yvou about. Hizs middle name
i= Avantus, but don't let that theow you! He
knows every nook and cranny of Arkansas:
he wrote that bhook, We Challenge, and |
challenge any Natmxat, GEOGHAPHIC reporter
to keep up with him]

“One more caution,” wirned the Grovernor,
“Dhn't go out, like Cecil B. de Aille's men
did when they came here to film the life story
of our State hero, Dr, Corydon M. Wassell,
to find a ragorback hog:. 1 know there's o lot
of funny vares aboul a sardonse wild swine
suppesed to roam our hills, with a snout o
lung he can drink out of a jug. But no such
pig lives here, or ever did. T'll give you 5100
if vou can find ope!”

Avantus was o good ruide. By air, land,
anr] water we saw Arkansas, inside and out.

State Has Gond Neighbors

Like people in choice tesidentinl
a city, Arkansas has good neighbors,
north k= diversified Missouri.

parts of
To her
East, across
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['his State i3 nbout half mountalnoos and
half delta lands: Highlands, which hold the 0.
Urark plateau and the Ouachita Mountains :
and are eplit by Arkansas River Valley, lie
roghly in the northwest half of the State,
Lowlands, formed by the Missisippi Valley
Anil northern sween of the Gulf coast
plains, orm the southeast half

People m the two sectlons xre as diverze ps
topography. Up in the cool Ozarks, for ex-
ample, vou find only whites. here
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Lion Onl l|_:||-||1r‘|.|||'|j. Dieillers Sink a 7.500-foot Well near Waldo

Iere moneeced Col. T. H. Barton, Pressde
I miake ampandiem witally
aprulbuye J-I.“II LJEE B8 L

dppi o more leisurely, almost feodoal form of
sociely still exists. OUne plantation, the Wil-

eoy, cultivates more than 60.000 acres,

Baromml Plantatiom Heomes

Another zhow place i= the baronial Bruins
PMlantation of Mr, and Mrs, Huelh M, Brink-
lev, fronting the river between Memphis and
Helenm,

| found planter Brinkley in his oifice at his
general store, an old-fashioned country curi
osity shop which sells evervihing from  niule
collars and animal traps o 'patent medicines,
wark clothes. canned goods. amd snuff,

snuff, and chewine tobacco, are our fastest-
moving ilems,”’ a clerk =ajd,

Un the wall was a green poster, which pead
i Part:

nt of Lion Ol Company.
vt Dilise  1he
trEaness what Union or Standard s to Califormn {pore 2881

His latest project is a giont factor

cotaplele fertilzer so necedsary Lo Arkanias

Five aoiphborine
Yuele amd Pubifn
. o ares, Rooster

Lekil o ]-‘I.Il"'l:'.".'
Pistonls, Raros

LOCYR ] Bir free plemic,
MR Lltons  eognsadickaling
ancaking . . . T00 Priee

Fightn, Monisv Scrumblen
Pheap . . . Postively g

Ive Picks Allowed !

il

“That’s been going on every Fourth of July
for vears,” T was told. “*What's a
drap?  Well, we piat a number on n rodster
ittach him to a pamachute thrown from a plane,
ind the person who chlches him and brings in
that number gets the poods.

When Mr, Hrinkley had finizhed giving
maorning orders to hiz feld bodses, he ook me
lor a potor ride over Lhe estate.  “Ino muddy
weather, he explained, “we miake our trips on
horsiehack. 'hat big field of turnips over
ihere is a community affair. All workers help
emseives, free”

riaick] o
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Arkansas Rolls Up lis Sleeves

Hunddreds of Negroes bive ino little houses
sealtered over the folds At one schoolhioiss
we listened while pickaninnies; tought by an
okl colored teacher, went nolsily through their
lessans, At times they all spoke in ondson,
like Arab kids shouting from the Kormn.

ANl this was woends, and full of bear, when
Mr, Brinkley came back frim New Yurk State
College of Agriculture at Cornell years ago.
Now, with a feet of tractors, 125 he-asses i
'-l'-he—a_*i._q:-:l mensarvants, makdservants, and an
army of ﬁe'.ld hands, and hired planes to sow
ceed and apply fertilizer and weevil polson,
the plantation operates as a self-contnined
unit.

Cotton Yields 1o Hogs and Alfalla

Cotton was once the leading crop on this
plantation. Now it 5 giving way to hogs and
allalfz, [In fact, all over the State cotton
vields to other crops and to livestock.

At o mill we saw [resh-cul alfalia pround,
toasted, and sacked, all in one hour. Tt makes
a stock and poultry feed as palatable to pig
and turkey az candy bars 10 a schoolboy:

Toward noon we turmed back o the “hig
house' for lunch. Here the newly wed Brink-
leys live in antebellum ense, with well-trained
servant-sons of Eneas Africanus.  And Olivia
Brinkley fits grocefully into this picture, for
<he hersell was raised on Magenta Plantation
in Mississipni.

Th:s 1=.um tuows home is set inon vast Taad-

whose lawn slopes down to a
|'I-rl"|.";EI.I: 1|1Ir.:_ Running out into the lnke iz o
tishirig pier, and beside it o screened-in cottige
where gueste play hridge, sing to the soft tinkle
of a guitur, ot simply enjoy the tranquillity
of sunshine or mnnnllp;ht om the lake.

“We go south in winter,” my host said, *umid
probably up north during the hotter summer
weeks,  Sometimes T'm called 1o W ashington
or Little Rock to work on farm prablems,  Bul
we'te happiest right here. We never even go
up to Memphis except on urgent business.”

“Bruins Plantation,” 1 bantered, “hass an
ursing, or bearish, name. Why not change it
1o “Olivia' in hn:mr of your hride?"

She mave me & l-:mtih' smile. Mr., Brinkley
looked pleased. Mayhe thore'll be a change!

Through yet more plantation Jands we rode
anuth to Helena, “Our only seaport”™ is what
the State calls this venernoble city under the
levees, whise people are muore Mississippian
than Arkansan.

They fed us fried chicken at their country
claly, showed us their sporty golf course, sl
went over plans (or a fine new hotel. Here 4
pipe line from Arkansas Belds pours oil into
river barges. Near by, a glant mill, owned
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by Chrvsler, muked hardwood frames for sta-
tion wogons gnd convertible sport cars,

Helena  doesn’t  rtaise  many  “eating”
chickens for the market, but it appreciates
o long-legeed, Lhelliversnl variety.

“Wie have to be careful,” o reporter said,
“tn keep these gamecocks apart. 1 by acci-
dent two of them meet, they right away com-
mence 1o fight.

High over the town risis n big steel tower
thuat carried Ackansas Power amnd Light Com-
pany’s juice over the river and helped TVA
when water behind jts dams was low.

“We're Jooking for a good Helena picture,”
I said.  “And vou've told me a lot about Ar-
kansas punthers. Why not get a panther to
cross the river on that high-tension cable; like
a squirre]l oy a city telephone wire? That™d
muke o swell pictore.”

“Tt would that,” they agreed.  “But not
even the National Geographic Society conlid
conx a panther Lo cross the Mississippl River
on a siack wire,”

S0 we compmmised. While Avantus shit
i pictute of the car ferty that hauls trains
peross the river, T wolked along the levee ani
tatked with a man who has spent 30 years in
our Merchant Marine.

A Town Come to Life

“This town has really come to life since T
left,” said the tattooed sailor, who knows every
witer-front depdiall from Port Saird to Shang-
han  “Thev've got a new industrial engfinecr,
from THinois, He's stopped 'em talking about
the genernls they sent 1o the Civil War, and
i simonizing our old Main Street.  Some of
those store fronts needed face lifting, They
hadn’t been painted since Mark Twain was
i oriver pilot, wrote Leife on the Mississippi,
anid took a crack at one of the State’s ‘bod
men |5

1 hade't seen Helena since 1 was here with
Herbert Hoover and Dwight Dovis, when |
was covering the big 1927 Hood for the
Namoxan  Geoarapmie  Macazixe.®  That
disaster inundoted 4700 square miles of
Arkansas, Now folks here feel safer, hecnuse
engineers are roning the bends out of the
mad river and reinforcing the levees,

[ couldn't guit Helena without visiting the
adorable ladies who run the city museum, and
its quiet, well-patronized library, so rich in
manuseripts and pioneer records.  Here are
shelves . of  well-thumbed French classics,
printed in French over a century agn. This
i3 a cultured place.

* B “0real Mississippl Flood of 1917, by Frod-
erick Simpich, Nanesar Geocaarnie MicarrNg, Sep-
tembwer, 1023,
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“Go on gouth,” urged
the librarinns, “aml see
the spot where the nirst
whites settled in our
State.”

Arkansas Post,
Budlt in 16846

Lost in lonely delta
forests is nll that's mor-
tal of Arkansas Post,
[oumiled by French ex-
plorer Henri de Tonll
in 1686 when be was
hunting for La Salle.
and later frst capital
of Arkansas Territory
(gt 2841,

The pioneer Stillwell
{amily, ancestors ol
Aiss Caro Stillwell of
the National Geo-
praphic Society staff,
sefiled there in 1798,
stillwell Point, on the
river, is named [or
thim, and they still run
n plantation hereabovils.
The Spanish gave all the land from Arkansas
Fuost up to what ts now Little Rock to the
Stillwell and Winters familles, provided they
colonized it

Tuoday this historical spot seems utterly for-
gotten, | found hardly anybody whio had been
there, It is put of the way; no pood romd
leads near it, and all the original town has
vanished,

When vet a long way off we heard itz heavy-
weirht frogs, their deep bass bellows echoing
through the giant pin ocaks hke the hoarse
blost of o streanmlined train, Tortles, too, are
of mightmarish size. One, as a stuni, was
uset] ad a sacidle horse by a man, When he
stoodd up on it it walked away with ham!

This ghost town shows what a long time 1t
ook for Eumpeans to get a foothold in Ar-
kiansgs. Though De Soto came in 1541, it
wias 132 wvears before another white got to
Arkansas.

Father Jacques Marquette, n Jesuit, and the
fur trader, Louis Jolliet, reached the mouth
of the Arkansas, from up the Mississippi, n
1673, but no houses were built till Tonti came
to trade, fish, and hunt, Ever since then, this
Stute has been a nimrod's heaven,

Red River men hunt alligators at night,
using a f{lazhlight to catch the gleam of the
reptile’s eve, In mating season bull alligators
figure in vicious battles, their foghorn fanfares
resenindding through the swamps,
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a4 [he National Licogr '.|*|'|:L Nlagazine

Under Ozark (Jaks Ciountry Schoolbovs Eat Thetwr Lunch from Tin Pails

Al the lelt a boy polls up an “old coken bucket” fo gel a drok of cool waler (Plate 111 Leiris Ay
oft the other side of the schoolliouse. Pigs nose abottt the school grounds; Later they will fusa over crasts and
RN AR 1.4 k8 [ 28 NSl il ile# L I||_||||| I-l!l i i | lEre el .I II LITW 1 L i !. 1= RlAEE- kL 1 _._lI |i||!I.I“I'| 'l

Il you can “go like a duck™ you mov win Mavbe fnicky Donald Dacks wouldn'
that 31,000 first prize at the nationnl duck- apree that our decisions are fair, but since we
calling contest held each year in Stuttgart, can’t wse a jury of ducks, we have to pick
rice capital of 1he State. spofts wrilers aiid hunters as  odpes.”
Lhucks are so thick here on mutomn ciys With Mr. Wiley we rode over a 10.000-acre
that they almost blot ool the sun. Then the rice plantation (or which he handles the irri-
whistle of their wings drowns out every other gation. He showed us g 3
sound,’” sakl Eude Wiley, superintendent of  with powerlul pumps that lift the water onto
the Arkansps Irrigation Company. the rice land
Why ducks from the Mississippl Hywas

L O0=-ncre Teservoir,

Duck-calling Conrest = B . LD :
LD IEETE 1 :.Il'-'.l'- i) |l|.|.|"| H I TTVRE I1 TIcE
“Tn our duck-calling contest some entrants grows that it would take o teaim 70 miles long
wse their throats, which soon pet sore.  Best to haul oul n season’s crop
ultx come from  instrument: whittled [rom Rice goes nto many things, from  [ace
'.'.l"l'l.l 1l..'l.'i:|l Ehese o prnd caller ¢can _'_i'l.'.' al ||u'.'||||-r L |,||,'r_'r ||Ii|_ ;I I1,-|l,1i_'.- Lhiee mios] 3
Iricky amutation of g duck's feed call, s  portant food for hali the people of the world

Wove call, his "alarm,” or st his lnevy gunck- Becauze housewives think they showld luwive
quack ‘when the whole flock = atl ease white polished grains, millers heretofore have
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Smedling horribde, ke Goud g th
e Acid and Sulphur Company’s plant §1 Stanips

e vaed later to make salphuric sod

removed nll the bran ¢oating, which actundly
holds most vilammns,

The processing method of Walton Rice Nill,
[nc., 'at Stuttgart, involves the use of steam to
force vitamins from the bran into the cell
atrycture of the erains. When the rice s
milled, the vitamins, instead of being scoured
atf, Temain in the grams.

Rice grows in many hDelds once us=ed for
ather crops.

Argund Hope they usid to market 50,000
bales of cotlon a vear, at o time when this
long-staple hber was so famous that it was
lsted on Liverpoal's Cotton Exchange, Today
they grow only 6,000 bales,

Fields are diverted from cotton and corn
to fruits, vegetables, dalry farms, and beef
callle, Lhe Iatter now the chief “'crop.”

BT Mislngmanter WElkenl B Ol

Puare Sulphur Is Made from "Sour,” or Hydrmogen Sulphide, Gas

2% ',l'n'q|||-'l of naturel gns = tumed anto molten saiphur at the South-
Huge Llocks in the buckground are solid sulphar aod will

From here, (oo, go  pinnl  witermelons,
weighing as much as a man.  To Ihek Powell
in Flollywood, Arkiinsas-borm movie aclaor,
the city sent that 195-pound melon Governor
Laney mentioned {(page 273).

D¢ Soto found this green land almost 3 sioll
lorest.  Ploneers burnt up fortumes m hard
wood to clear farm lond, When rails ran m,
ruthiest axmen fallowed, wrecking the woods
im a cut oot and get ol rod,

l'oday, timber growth of sorme kind agam
covirs nboil tweethirds of the Suite, thanks
to sensible forest protection and mapagement

Conspleuous among good forestry opérations
iz that of the Crossett Lumber Company, 1t
owns all the land and almost every biudlding
gxcepl the post-office ot in the ©,000-pecple
town of Urossett
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Clme odd item we found out isoa liguid
meit smoke” for use in ouring hame,”

Yale's School of Forsstre students come
here (o get practival experience, |

Over the State, Gowernor Laney told me,
people do much fresh thinking on how to yse
their raw materials at home, Better use of
wood is one striking rfesult, Now the State
has some 1,000 woodworking plants, making
evervthing from woonden animals to furniture
—a colossal industry (Plates VI, VI1).

Here Geologists Get All Upset

“Children! Stop playing with our diamonds
and go feed the chickens!”™ When America’s
anly diamond field, near Murfreesboro, was
worked, any mother there might have said
that. 1In 15 wvears of aperation it yielded
50,000 dismonds, both gem and culting stones.

S0 many minerals abound in Arkansas that
miners cun 't declde which to tackle first, East
of Fiot Springs Hes Magnet Cove, This trens-
ure house is three square miles of shrunken
volcanis orater, where 70 minerals have been
fonmd.

In recent Arkansas has given s from
93 to 97 percent of all aluminum ore mined
m North America (page 302).

Coal and hegmte its are extensive,
Trainleads of “smokeless coul™ ride out o
51, Louis, where antismake laws are enforced.

Manganese, mercury, hatite, bentonite, gyp-
sum, clay, glass sand, chalk, antimony, lime-
stone, lead, quarts erystal, zinc, and marble,
besides, of course, petroleum and natural gas,
all figure in the State’s profuse mineral pro-
duction.

“Arkansas didn’t find ofl gl 1921," says
Col. Tom Barton, president of the Lion Oil
Company at El Dorado (page 2755, “That's
when a torrent poured from the Busey well,
a mile west of here. But next vesr a ri
snorting hig gusher opened the great Smack-
over field, north of town, and since then we've
found more fields hereabouts. In all, we've
sunk over 10,000 wells:

“In our penk year, 1925, the State recovered
more than 77,000,000 barrels. The roar of
the first gushers stumpeded the whole Stata:
speculators and workers swarmed here by
thousands, Huge guantities of oil went to
waste, escaping from hastily dug earth reser-
voirs and running away in the creeks. Many
wells canght fire, adding to the waste and
pandemanium,”

Finally the need for control broveght more
sane and scientific methods.  Now, with
deeper wells and modern repressuring methods,
yield has settled down to a stendy volume.
In one of its plonts the Lion Ol Company

The Natonal Geographic Magazine

Inkes notural gas, ofr, and water and makes
enough ammonia and emmoniom niteate énch
veur 1o Joad 4 train of tank cars 38 miles long,

More and more, powerful new forces change
the State’s business geography, But it’s not
all work—Iloak at Hot Sprines!

From Indians to Invalids

Healing pools st Hat Springs help the sick.
Indians, weary from warpaths, thawed out
their stiff joints here. Rival warriors apreed
not 1o fight while in swimming. Congress,
114 vedrs amo, set this area aside for use of
all the people. Later the Nutional Park Serv-
ice took over.

This cosmopolitan resort, wedged among
torest-clad mountaine, 5 in Arkonzms Lt
not of it. Rather, it belongz to the world.
Among its 300,000 guests Inst sensnn were
sofne from 16 foreign lands,

One fine Sunday my host was Dr, Louie G.
Martin, long in the Britich Army's medical
corps, now resident in Hot Springs.

“See this place from the air,” he invited.
“That's the nly way you can read our
twisted map.” Col. Farl T. Ricks flew us, the
wame Ricks who flew the Jap agents down to
Munila 10 make surrender terms with General
MncArthur,

Curs was a tiny, shiny new bumbhblebes of
a plane, In it we bueeed the race track,
the country club with its three 18-hole courses,
and flew over placid Lakes Cutherine and
Hamilton, formed by dams in Ouoachita Biver.
Sumptuous summer homes with private boat
docks and tennis courts fringe these lakes
(page 282).

We went out alss for u look at the Reynolds
Metals Company’s grest new aluming plant
on Hurricane Creek, near Bauxite,

When you look down on Hot Springs, with
all its short streets feeling their way up nar-
row valleys, youo agree with Dr. Martin that
hiz home town i3 twisted.

“Just now we're over Hot Springes Moun-
tmin,” said my host. “From its hot bowels
comes the thermal water. About 47 springs
are flowing; their hot water is piped to all
those fancy Mormon-templelike bathhouses
vou see facing Central Avenue, the town's
main street.”

Meast patients who take haths are immersed
for 15 minutes (Plate XVI), They drink
bot mineral water, to sweal Taster, then get a
massage and rubdown., Other forms of hydro-
therapy are used {or rheumatizm, arthritis, and
paralysis.  Bathers who can’t walk are lifted
in and out of the pool with electric hoists,

Thousands of physically it people come
here also merely (o rest, make whoopes at
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An Arkansas “Mill on the Floss” Designed by a Mexican Artisan
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Paddhng 1o the Rescue of a Modern Wood MNsmph

Arniglers Fish Nast of the Time and Tulk about Fish All the Time
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Arkansas Rolls Up Its Sleeves

might clubs, or to take chances on galloping
dominoes or on the spinning wheel and it
tumbling. ball.

Taking o lnst turn over wooded mountain,
we saw how the Natlonal Park Service lays
out motor roads and lovers’ lanes,  From
rustic benches we flushed a few startled
ouples!

From the Arkansus air you see muny sights
hut few smokestacks, for nesrly all factories
run by electricity,

A Plethora of Power

Here actunlly is more eleciric power than
the State needs,  Steam-operated generating
plants, hecnuse of cheap gas fuel, make juice
for mbout hali the cost of that made in the
State's hydroelectric plants, which are maost
viluable for meeting peak power reguirements,

So far, the REA, or Ryral Electrification
Administration, linds it cheaper to buy juice
from bosiness-managed power plants than 1o
build its nwn.  Before REA was formed, the
Arkansas Power and Light Cimpony  had
already laid lines into the couniry to serve
farmers aned villages. By the end of 1940,
fully half of all Arkancas farms will be get-
ting electric Heght and power.

Only one Government-owned power  dam
has as yet been built here. It i3 the Norfork,
in a tributary of the White River {page 283).
Many other dams, however, are plannéd, in-
cluding one at Bull Shoals,

Norfork is primarily a fTood-contrel dam;
power generpted at it s distributed by Ar-
kansas Power and Lipht Company, which has
passed on benedits to customers in accordance
with the Flood Control Aot of 1944,

Big Army Engincer job yet to come is tam-
ing the wild Arkansas River, It involves
many dams, Iocks, and levees across Arkansas
and into Oklahoma. T finished, steambaats
irom New (kleans may unload as far west
ae Tulsa,

Fort Smith especially will henefit, because
for vears hiph water has ravaged it diespite
strugeles of leves huilders,

Like Texarkana, this town is out where big
hats begin, has corral dust on its boots, @l
echoes to mournful bawls of fat bovines ready
for the hutcher. Its main streel, a wide
avenue, was uonce parude ground for an army
JHast,

Fort Smith tells with pride that near here
lived Sequovah, who came to Arkansas to in-
trodice his famous Cherokee alphabet to. the
western Cherokees: that Georege Catling artist,
painted Indinns here; and thay Zachary Tay-
lor was among the great who lived here amd
made Southwest history.
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Columnizst C. F, Byms of the Ford Swith
Times Record is widely guoted, and new
sivles in jurniture; created in famed local
fuctories, are the pride of many a bride. They
make enough plass here to pul a hothonse
over every vegeiable farm in the valley i
they wanted to, and bank rolls are fattest ever,

Into Fort Smith, as into Forrest City, Pine
Bluff, Batesville, Blytheville, and every other
erowing Arkansas city, new peaple are swarm-
inge, Governor Laney showed me a stock of
thouwsamde of letters from out-ol-State home-
seEkeTs.

Though wartime robbed Arkansas of 200,
000 people, immigration new more thian com-
pensates,  Ride north from Fort Smith o
Fayetteville, 1o Fureka Springs, and on to
the Missouri burder, and all along the highway
you pass new homes, rowdside cafes, and nov-
eltv shops, newly cleared small farms, dairies,
poultry yvards; tomato and strawberty patches,

“11°s g5 hard to et o room hete as it is in
New York,” said Mrs, Robertn Fulbright,
publisher of the Nertlmoest Arkansas Times
nt Fayetteville . _ . YO0 course T'm proud of
ill,” =he continued.  She meant her son,
1. William Fulbright, Bhodes scholar, former
president of the University of Arkansas, ond
now, at 41, Arkansas’s brilliant junior member
of the United States Senate,

No raitroad led here when the University
was young, Wagon roads were rough.  State
Senator Roy Milum of Harrison told me he
drove three days to get to college when he
went,  “Hut W, W. Cartwright, of Stone
County, actually walked 200 miles to get
there,” added the Senator, “That was the
same vear Admiral Dewey fooght in Manila
Bay.”

Now cross-country  tourists - whiz  nlong
Route 62, oblivious of whal strange stories
of eatly Arkhnsae are told by exhibits in the
University's migseum,

Long after the Israelites waded the Red
ey another tribe ol wanderers settled among
the caves amd blufis of Arkonsas, Their
woven sandals, with soles repaired, their sleep-
ing bogs, thelr mummified men, women, chii-
dren, and dogs, are all shown in the University
MSEUm.,

The First Arkansan

“This 2 the first Arkansan of whom we have
flesh and bone evidence,” said Dr, 5§, C.
Dellinger, of the faculty.

“About the beginning of the Christian Era
he appeared as a dweller in the dry shelters
of northwest Arkansas, His wile cultivated
curn, sguash, beans, and gourds, and gathered
wild seetls, nutz, and insects. He took the
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native game with spear, hook, and snare.

“Studies of their flesh, bones, and feces
show that they were a healthy people.
Although the splace of tobacco was wanting,
the people played cane flutes, shook gourd
ruttles, and danced to while away the time.”

These cave dwellers dit not make pottery,
but the Inter Mound Buailders did., Look at
that Asiatic face on that old jar here in the
museum, It was dug up in northwest Ar-
kansas a thousand or more vears later, Where
did Indinn potters get such a Mongaloid pat-
tern?  No Hollvwood make-up artist could
achieve a more dellcate image,

White pottery makers;, taking up where
Indians left off, run busy shops at Camiden,
Benton, and Litte Rock. We saw one truck-
b, worth $3,000, leaving Camden for
Kansas City, while another was loading for
n big department store in Dallas.  This
Camark Pottery at Camden makes about
4,500 pleces a day, which sell for anywhere
from 25 cents to 37.50 each.

Things made here runge from graceful tea-
pats and copies of Greek and BRabvlonian
urns to comic figures of razorhack hogs, a
“cat-and-bowl,” and two flirting swans,

Take your glad eyves off the mountain views
a5 vou ride leisurely east from Eureka Springs
and pause now and then for talk with peaple.
Or, if its lunchtime, get “chicken, bread,
three vegetables, dessert, and drink™—all for
) cente!  And the tip here is still a dine!

But when Avantus psked a plump red-
hepded waitress if she planned to go to college,
she said, “No, T want to join a circus and be
a bareback rider!”

Watch men among these paks make barrel
staves, What an invention a barrel is! Who
first planned just how to shave its staves,
bend them, fit in the heads, and Anally hom-
mer on the hoops?  No mails, vet watertight,

Lumber? Mountainous piles, fragrant from
fresh sawing, “Too fresh,” a carpenter
growled. “So many houses going up, there's
ng time for seasoming. It's still so wet when
vau Wit a nail that the sap flies back in vour
r}rt.ll

Where Gouts Bleat for Joy

Goats bleat for sheer joy in this happy land
of succulent birush. '*The?r save work,
oo, Im clearing brushy land,” saye Mrs.
Clyde Greenhaw Newman, city editor of the
Harrison Duaily Times, “People here nsed to
mock at billy when the first ones were
brought in, and ask, ‘Where vou gonna get
tin cans enough to feed 'em?' Now their
cheese means a good living here for hundreds
of Czark families (Plate X),

The National Geographic Mapazine

“1t's even romored that some older hill men,
after n moonshine snort, take a1 goat’s milk
chaser]! Me? I'd tather write n good honest
goat news story than society stufi—and 1 do—
and zell it to the Dairy Goat Journal

Chanchillas, of the l4-carmnt Fur

MNear here s a chinchilla ranch, a “fur mint™
which raises these [O-inch South American
animals with the l4-carat fur. Though now
reduced in numberz in the wild state, some

introduced into the United States about 20

vears ago have multiplied greatly on fur farme
Of luxary furs, theirs is among the most
vitluable.

Once chinchilla wraps cost $60,000 or more.
It takes about 120 skins to make a full-length
coat.  New York furmiers pow have some
skins, but probahly no more wraps will be
made [or a few years, since the animals are
ut present in greater demand for breeding.

Near Calico Rock we crossed the White
River on a cable ferry that’s pulled across by
the current. Onee a3 drommer's car fell off
one- of these Aatboats and dropped into the
river, All his sample shoes washed awav. For
weeks after, downstream hill folks fished ot
runuway shoes.  But they were useless, as
the samples were all for one foot!

Muarcelln hamlet is fur from main highwavs.
But you never know whom you're going to find
tucked awiay in these happy vallevs.

Steering a  55-foot crulzer, George M.

Stevens quit Chicagn, where he was the artist

member of an advertising agency, amd set
off —he thought—for the South Seps,

Riding down the Illinois River and then
down the Missizsippi, he got to thinking
about the Ozarks, for Mrs, Stevens' grand-
futher had operated packels on the Missis-
sippi. S0, al the mouth of White River, he
turned upstream, 400 miles, into the Arkan-
sas Chearks. That was 16 vears ago.

“For n time | man an art-crafts school,”
said Stevens: “We found these hill bovs quick
to learn—lots of latent talent and lanzy ones
searce a5 left-handed monkeys,

“One doy, in making a crossbow for a
netghbor’s boy, 1 hit on an idea for a new
type—a repeater! 1 got a patent, opened
this shop, built up a crew, and now we get
orders from as far away as Cajro,”

Avantns shot an arrow from one of {hese
rugged crossbows; it went up hundreds of
feet, almost out of sight in the Ozark sky.

All through here we saw lishpoles tied to
hurrying cars, especially on Saturdays and
Sundays. With all the new dame and reser-
voirs, fishing is better than ever. When it's
too cold to fish, they ean stll wik about it
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and Magazines Are Even More Highly Prized in a Lonely Mountuin Cabmm
thanm 1n Palatial Libraries of Big Claties

Good Books

When nat working with lus goats, Mr,

fp borrow  boblks

stome County, one bhears, 18 the state's mist
golated area. Here we stopped a4t a country
i |_|||I|_ J_lil_'. -;|_|-|:'f.. riti] -4 |‘.|_'|'|-.1|| |.'_:.I'.|- |I].Ir'.'l'l|
il with the bovs, One knocked a home run
It's the last day of school,” a pupil said,
fand  it's trent. [l hadn't heard
that backwoods phrase for 40 vears!| He's
eiving us 330 worth of candy and f{ruit, and
tomorrow he's hirine 1 bus to take us all 1o
Mammaoth Spring
Riding down dope, we
came ngain, suddenly, back o the lowlands
of cotton and rice. At _||-ru--|---.' y wie walched
pirls making bobly 2ocks m o néw knitbing
mill and tdked with E. . Donaldson, wi
ships carloacs of If it weren't
; goops. ' he =ajd, “vou city slickers
NEVED 58 OANY Yoo Eot L
hiul ‘em—-they ean’t Tun of By o markel
Here o .l'-lil'-ll--IH' '—'_.I.':"-.- blower makes o
minnow trap. It's simple—just & gallon jar
with one end bent in, plus a hole to let in
the minpnows. Put some bredd crambs bail
1 1] in A stream
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open mouth against the
the hungry httle fish,
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W OLE
Poarls and Buttons [rom Clams

].-l'i-:'l!;'_' 1 I.'.-|| |l.'.:i A I7an |'.'J"r' l'ill.:f':-'l]
g fresh-water clam and found a beautiful
i |u_—;1r|_ :'.TIITI_' .||I|| mcee were disoovererl.,
["housands of men dnd women guit  thei
=il work to wade barefooted over the bot-
toms i ;|‘-.||'.--'.'|' CEreE e 'I'.'|'|;I:__' W i'l'. lI':r'f-_
ses for this sluesish second cousin of the
Y STET.

Lawver Wesley H, Bengel of Newport, on
the White River, long a center of the pearl
trade. has nn amazing collection of these
mems.  odr. T, Po Umsted, also of Newport,
has been buving pearts since 1900, He says
his most valuable one welghed 5205 prains,
which he sald Tor 6,750

smitdler pearis are st found each
but bigger ones grow rare. Alter pear] hunt-

me passed its peak, the she ton  became
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i
il



EIIaEE

(11 B Ty

ERLEY

Reeil Flisiipra

Ir.-
e been lumborod

LEtcl

hanid-split pheket lene

word growih which onge

k=
-
*
-
[ .
—
T
=
L |
(7
iy
=
- —
B
|
S
ol |
E . |
—
—
| ——
-
T
=
-
]
]
s
[ ]
=
-
—
=
-1
| o
-_—
i
ol
=
e
-

Lewt] it

ow T
il thi |'||_'I=|_'-.:| |||rI|'.|.l

chumney

iRE TR

85 Fiick .'.I||'_
Much

“Flave You Seen n Stray C

=plit-oak shingle:

thin anid efiq

! |
Sall hsre

A pkn

cabin with

Lnfead in sl

Thi [




Mg AT TR .“__". _ NI 0 i [HES i L& TS .44 1 1B LI ¥ | B 5 Ef €181 [HH] & L T i1 Iy [ TRLIE HOTTE [ U] iR ._m.__ TR S
o (IUE W07 B J0) 431 Fupmug Sep Lsaan danoy NI MVl WL Cagpead opsawop pops o Er fjddne sogem SEamoy dunos-gaeq anpepd oy

wEay] (P SHEL O3 334D D[NE] AuA\ W0Z) [PRARg ) Aq AL [POEL ISTN WOIN SELL CMOTL ST [IPAY S UE JeiEAy ashioag




U2

The National Geographic
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Pouring Liguid Aluminum into Melds to Form Ingots Is the Last Step of lis

T ] P lieE W lesd 1L Culves

Manufacture 1in Arkansas

From heore. ingotz g0 east o rolling mill

of all bauxite, or alumlinuim are

In mocent years thi
produeed o Morth America.

State has vielded from S48 to 97 parcent
From Sunnam We dlbse mpoit baiixite,

-poursd] pigs are bedsg poured at 3 Jones Mills eeduction plant sear Malvern (pages J88)

villunble for button making ( Plate V111). To-
day digpers depend on shell hunting for &
livelihood; to find a pearl of grent price is
pure luck.,

Chne gopd new wvoice from hete i that of
Dr. George 8. Benson, president of Harding
(Caollege; In Searcy,
tzke his oolimn,

soune 3,300 newspapers
FEach weiek Harding Col-
lege it on the air: halfl the time Benson is
lecturing, anvwhere from Madison Square
Garden out (0 Pacific coast unlversities,

['0 preach
5 an appedl to cowardice. That phrase free-
dom from want”™ iz a bait for the lozv. No
able-bodied man should depend on govern-
ment for security—thit’s soit stull, He tol
that to the House Lommitles on WWHYS and
Menns,

When send ham  checks (o st

T]1'1'I men

up scholerships nt Hardineg, he sayvs no. He
may divide a check among several more needy

“frecdom from fenr.” he =ays

voungsters, bt “no free schodarships,” Pupils
study harder, he zave, i they have 1o pay
piart or work thelr way entirely through b
earming  crodits  gEninst and
tuition on the school's its dairy,
shops, laundry, etc.

The uses ol adversity are sweel, Benson
insizts. And hiz work-their-way pupils do
“finddl tonpues In Ctrees, books i the runniog
brooks, sermons in stones, and good 1n every-
thine,"  Mauavhe it's Bemson was 11
verrs g missionary o in China amd saw how
nard the Chinese work that ez =0 strong
for individoal eifort and self-reliance

Thinking stratght and hitting hard 5 an
Arkanzas habal.

Some Arkansas Who's Whas

Iionizdas AacArthur was bor in

at an old Army arsenal @ now the
named for this

fond. clothes,

[32rm o in

becanse

Cainetal
Lt Rock
which

] i
[T H, syUrrounds it s



Public Schoal "Thrift Club™ Members Work, Save, Aid Euach (ther,

'.|:||.:| Hl.:ll "'pll_'q.lzlu.'_'-.-

with the Formulity of Bank Directors

Organiced by Mre Susic M. Guonnaway of Little Rock
il i_u LI i1 ||:- OLIOE i FELing |'|'!| - B Ll il T F
much he has saved, and whot he spomt the rest Sor
famois hehter Laepetid Brehon B, Somer-

vell, formerly in command of the Army Service
s 2 o pative of Little Rock
meénl  amid  watermelons nourished
he Yankeed, Lon Yarneke ol
I_j||_' |..j..*-_ ""-.||.-- |1'!||'|.'l.'|_' ||!- i|'|_ "|'i"_|'r~
ravis Jackson of the (ants
Navy's footballing Hal Hamberg and Clyde
Scoll  came Arkan=us. SO ol kB .
“Dhutch” Harrison of polf fame, known also
the “Arkansas Traveler A highway s
named for natives “Lom and Abner,” and
every Jover of mibibilly roado o orn=on-the-com

edy knows Bob Burms come from Yan Buren
Tulent *Siphoned OF™

All kinds ol

a 1o bankers in

from Arkansas,
“Alv home State

respect, |

m Gl peolpeEts now i

“ew York, have comid

1-
i B,

hng been out of Tuck in that
nator J. William  Fulbrighi

o=

MNlembet

thi= movement 3= State-wade.  Popils hoeld obice ad

AT ©

:.l=l|'l| |_| L1 ||l Il
hikdren o Wavs Lo

bers help jobl

‘We raise and train tadented

iher State  stnhions
.

miarked
w LLITE BT SEHTTRES
{Rem off,”’

That excellent ieering colleze at the
[ "niversity has eriduates now working {o
Westinghotse and General Flectrc.

siules tip the other way, too. As new
more and more chemists
enginesrs; and plant manapers are drown [rom
witside Arkansas, alnries never dreamend
L LE) VirArs o

[ never found o place where so many people
want to write, or more do! Ozark hills swarm
with poets!

EnEH

:.II 'l'l'il.- alre s [ 10

CabT i
Come Gt i i'ir|_' (WEAT

in Allen’s Alley ol

K nock on almost any
RS WErS
[ his verses, like Falstal
he nir show

At Lonsdale, (M Ernest Ravburn puab
HEhes gquarterly Clzark Guede, o which
lelinw folklore wrilers break 1 primt. Vil

qn of Uzark h risls: Tom Shiras.
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“walking editor of the Ozarks."” Cora Pinkley
Call, president of the Ozark Writers and
Artists Guild, are all Ozark-favored favorites
of Arkansas readers,

Jehn Gould Fletcher, winner of a Pulitzer
Prize for poetry, was born in Little Rock.
Another razorback writer is Charles Morrow
Wilsen, who grew up in Favetteville. His
many books include Aroosfopk, derey o] Sky,
Backwoods America, Ambassadors in Wihite.

Known across America are the works of the
lnte: Charles J. Finger, Thiz extraordinary

yman, after years of adventure ut sea
and In the wilds of Tierra del Fuego, built
rustic “Gayeta Lodge,” near Fayetteville, and
there raizer] his children after the manner of
Swise Fiomidy Robinson, When 1 first visited
there, T found each child doing allotted dadly
chores,

Finger's Tuales from Silver Losids won the
Newbery Medal for juvenile literature; Aus-
tralinns thrill to his Bushrangers as our hoys
do to adventures of Doniel Boone and John
Paul Jones,

In her Adredule-guarded studio, an old lee-
house at Gaveta Lodge, Finger's giited daugh-
ter, Helen, draws illustrations for juvenile
hooks and children’s magazines. She com-
mutes between her Owark hideaway and the
dens of New York editurs,

Early Popers ond Printing

Among the State’s newspapers is the Ar-
kansar Gazelle, one of the oldest papers west
of the Mississippi, s founder, William E,
Woodrulf, brought his hand press and tvpe
by the rivers from Nashville, Tennesser, to
Arkansns Post, where the frst issue was
printed November 20, 1819, Tt published the
news that American warships hod sefzed the
maouth of the Columbin Kiver in the Pacific
Northwest.

When the Territorial Capital was moved up
to Little Rock im 1821, the asefie came
along,  Some of the early issues may be seen
it Woodrufi's printing office, which, with one
of his early homes, is part of that amaging
restaration of historic buildings at Little Rock.

Accomplishesd lorgely by the efforts of Mrs.
Lowutse ' Loughborough, a leader in Arkansas
civic life, this restoration includes the old Inn
where the last Territorinl Legistature met and
various other graceful buildings which, long
fompotten, for a time formed part of the city
slums,

The National Geographic Mugazine

Owned for years by the Heiskefl lmnill:.n
todny’s Guoetfe is phly edited by J. N. Heis
kell, while his journalistic colleague, K. A,
Engel, runs the rivial Arkonsar Democrat,. To
the nearly 2,000,000 residents of the State
these two sound papers are respectively the
New YVork Tomes and the New York Herald
Tribnune of Arkansas,

Little Rock, the State's metropaliz, iz the
one big bright light butween Memphis and
Dallns. Stonding on the Arkonsps River,
where Ouachita foothills quit and alluvial

lains to the east begin, this tree-strewn city
s the only one | know where mockingbirds
compete with “Clang, clang, clang goes the
trolfev.”

Steamboats once tied it to New Orleans.
Before it had railroad shops, factories, or
department stores, Little Rock was a rough-
and-tomble frontier trading post, with a law
that said “No shooting in the streets on Sun-
day.”

When Col. Davy Crockett passed. on his
way to fizht Texas Mexicans and to die in
the Alamo, the town stoged a shooting match
to honor him and sérved bear ment and wild
turkey.

Irged to stay, Crockett said, "If 1 could
rest anywhere, it would be in Arkansas, where
men: dre of the real half-horze, half-alligator
breed "

This i3 a rich, graceful citv now, with a
magnificent Statehouse ( Plate 1), u vast ¢las-
sic puditorium named for the lnte Senntor Joe
T. Rohinson, one of the finest Mosonic build-
ings in the country, lusurious homes set on
quiet lpnes thot wind around tree-clad hills,
and a host of churches,

Suntday mornings its streets are empiy;
evervbody's in church,  Through my hotel
lobby one Sunday moming came a kindly old
man, asking: “Anyhbody want to go to Sun-
day School?” ‘Fhres strangers laid down
their funny papers and sheepishly followed.

Coming back from the hilly country club,
where | went to dine with friendly fellow
writers, | looked down again at Little Rock
in all its lush, semitropic benuty,

“We've summered in New England jor
20 years."” said one of my hosts,  “But there's
o place like home.”

1 had my plane ticket and was all packed
to dy east, when | remembered to call (rov-
grnor Lanev, “You don't owe me that $100.
I'couldn™ find any razorback hogl"

Notice of change of pddress for yowr Naroxar Goookarme Macasrsy shonld be recetved in the offices
of the Natlonal Gengraphic Socicey by the firet of the monik to afirct the Jolldwing monih's fae.  For
invianee, #f vou destre the addren changed for yowr November fue, ThHe Socirty phould b sattied of
v wid address wol laler thon October firsd, e sure Lo fecludle vour new posial 2one sumeber,
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Ainpzmg Ioerease tn Poultry Flocks Creates a8 Vast New Souree o

it dumestlcoted chickens lTived hete when the first Sebitfos carrn Fondlny  muibin b brotlers, especindly  from
Benton andd Washinston Loldntles. = o miarket every Soal Youing chicks al Sprinedal
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\rkansas | raveler of 1946

A Champim Hug Hooker Sclls Her Output Throughowt the Western Homispliere

Il hitr Hatlesyail e Lt i kior hoolk g Loloimand  Herg el pidgn, while b 15 bt L
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The Natwonal Cawengt aphic M ngazane

Lattle Rock High Sehoirl Boand Flas 1':.L']."Il.::_l1l.'|i.H'_l.' Won sabonal 1 curnamenis

the firsd natlonnl champlonship ever held and scored in esch =uccotding Fear Th
won eviry contest enfered.  When it gings, all Little Roclk liston The whool. covering
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S Mony Strawberries Grow That Schools Cdien Let Owr Children 1o Harvest the Carop
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Birds of Timberline and Tundra

By AgrHUR A, ALLEN
Prifetior o) Draithiglogy, Cornef]l [Mnioerzily

IWith Hiustrations from Photograpls by the Auihor

T 1S no longer a secret that the United

States Govermment, coopérating in hemi-

sphere defense, built an enprmous airfield
and set up an Army post it Churchill, Mani-
toba, a thousond miles north of Winnipeg on
the shores of Hudson Koy,

It was not a thousand miles as the bomber
fies, but it was nt least that distance ns the
bulldorers and 3,500 workmen had to travel
un the Hittle one-track railroad through sproce
forest, muskeg, and barrens to the mouth of
the Churchill River.

Twn yvears nea it was such a tight secrel,
hiowever, that neither the Canadign Govern-
ment nor the United States War Department
would divalge a word In se Lo my in-
quiries about working at Churchill with com-
eras and binoculars in behalf of the National
Geographic Society. Indeed, had it not heen
for o casual mention of a “restricted area”™ in
a letter from the Hud=on's Bay Compuany, 1
should never have guessed that permits were
RCCESSATY. |

Az we approached Churchill, 1 hecame more
andl more uneasy ns to the significance of a
“restricted area” snd how it might affect our
work. When we stepped from the train and
beheld an array of uniforms, my heart sank.

“1 am Major Wilkins, in charge of the post
here, anid I have orders to expedite your work
for the National Geogruphic Society to the
best of my ahility.”

Vith these few direct words the handsome
yvoung officer who greeted us dispensed  so
much sunshine that 1 must have grusped his
hand like an old friemd.

“I you will come with me in my car,”
Major Wilkins adided, =1 will show you whit
vou must not photograph and then I will give
you the necessary permits to enter the re
stricted aren.”

Only the Birds Are Unchanged

A car at Churchill! There wne no road a
gquarter of n mile long when 1 studied birds
at Churchill ten years before, 1 was unpre-
pared for afl the chanpes we were to see.

A broad gravel rmad led from the townsite
three miles straight down the Barren Grounids
to the edee of the timber, and then two miles
east to the rdge overlooking Hudsan Hoy,
with extensions lealing as far again into the
spruce forest. The sren over which T had

A3

trudged so Isboriously ten vears ago was now
covered in‘a few minutes

We whipped around the post, sped down the
mile-long mirstrip, inspected the hongurs and
a modern bospital, had a bit of refreshment
at the Officers’ Club, and were back at the
townsite in less time than | formerly spent
in hiking to the aren where 1 wished w0 work.

Still more auspicious was the sight of cur-
lews and phalaropes, sandpipers and plovers
all nlong the madside; s if nothing had hap-
pened to their nesting groumds, which they
too had traveled thoussnds of miles to find,

The Army's plans had been accomplished.
The workmen had left, save for o maintenance
crew: the airport itself wns no longer active;
and the wildlife of the country had taken the
incident in itz stride. Cariboy leéft their hoof-
prints in the sand at the rondside, wild geese
swing low over the landing strips, and loons
called froum the ponds.

All seemedd oo gomd 10 be true, especially
when we discoversd that Mr, George Reid,
proprigtor of Lthe little hotel, had a car n
which he offered to taxi us each morning with
our cameras and blinds o whatever spot we
wished and to call for us at the end of the dav,

Think pi driving a car within sight of p
nesting Hudsonian  curlew, stilt  sandpiper,
or Harris's sparrow!

Rallroad a Godsend to Noaturalists

Only o few years seo the: eges of Harris's
sparrow were entirely unknown and the nests
of the other specivs hpd seldom been seen. T
o noturalist wished to study these hirds during
their nesting season in June, he had to spend
the winter with the Eskimos to be on the
ground the following spring (page 337).

When in 1931, alter fourteen: years of per-
sistenl labor, the Camadion Government finnlly
completed the rnilroad to Churchill, it waos
considered a godsend by omithologiste inter-
estedd in Arctic birds. It mattered not that
the railromd was built to open up a shorter
route o Liverpool for the whedt orop of the
Canadinn prairies and thol a hupe wheat ele-
vator had been erected at the mouth of the
river. To them it was the open sesame to a
new faun.

Naturalists at last could get to the nesting
ground of the polden plover, the stilt sand-
piper, the purasitic jeeger, the Hudsonian cur-
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In AManitoba o Mother Waits lor Sextuplets or More to Huateh

A willow plarmivan’s [amidy vsoally vaesise (rory 7 6

[0, Dt ac mony & -1V epes ave been lound in a

pingle nest.  The exgis wre o orich bufl wath dark-brown marlongs which change with tUme to tan and back

(paze iG], Gulls offen attempt (o steal the eppes

lew, and Harris's sparrow with 2 minimum
of effort, They mizht have to walk only five
or ten miles to find these birds. And now, in
1944, we were driving right ap within a stone's
theow of many ol them

U course, Churchill is not in the real Arctic:
it lies 300 miles below the Arctic Circle, Buot
it was nedr enough for our work.

Az one travels northward feom Winnipeg
and The Pas. one sees what are sometimes
]m..tl!:.' calledd the Flse Ba rrens, of  the
Little Barrens, 65 miles before one reaches
Hudson Bay. An extensive area of sproce
lorest mitervenes. Then the train finally leaves
the lost sproce behind and for some three miles
chugs across the real Barren Groumds and
inte the station al Churchill,

The vegetation proclaims that this is near
the real Arctic. Only creeping hirchee and
willows and low, scrubby lawrels lift their
hends above the densely packed mosses and
lichens that cover the rocks {or miles.

Hut evim here the Arctic 1= only beginming.
Snow buntings, ruddy tumz=tones, black-bellied
lovers, snowy owls, and whistling swans are
not satisned with these borderline conditione.
I'hey continue their sure fleht on o the real
North where thousands of miles of unbroken
tundra make more of an appeal

The borderline conditions, however, make
for the rreitest concentration of bird life and
have mode Churchill famous among ornitholo-
rists the world over, Many Arctic birds ex-
lend their mnzes down to the border of trees,
ant] some Hudsonian species extend theirs
northward to the Barren Grounds.

Thus, within easy wualking distance, one
finds nesting such birds as the lesser yvellow-
legs, northern shrike, Bonaparie's gull, rusty
blackbird, and black-poll warbder, all of which
range to Lhe southward, and others, such as the
willow plarmigan, pgolden plover, parasitie
jaeger, and arctic loon, which are commoner
muih farther north,
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Terror of Other Birds Is the Parasitie Jacder, Shore-line Robber

Stronge and swilt o fimrhl,
1hagn [l L (M

AETIOREON. Bel =X, determine thesr ol

netehibors” eiegs and & FITE

It was the eighth of June when my =on
David and | mrrived.  Sledges. so pecessary
during the long winter months, were now
stncked peninst the frame houses, and the
dogs, the trappers’ proudest possession, were
stideed out for the summer where they would
receive plenty of water and a generous thunk
of whinle meat every other day.

This wis the season {or whalpe—the white
belugas thal follow the fish up the river ai
high tide. When they come up momentaril
for air, they lock not unlike the iceberps
among which they sport.™

Whaole Town Meets the Tram

Uhe citizens of Churchill are inendly people
They were interesied in what we were doing
.lIIIl WL e -|:IIII-I|.|.:I-.'.l lI.'..'I...:-!'J' Lii I.lL' I:Il.']lli'.ll.. I:I'!IIJI.I. ::I“
wilks of life and from all parts of the country
they had come, and all seemed to like the
place amd to have no immedinte plans for
lenving.

Eepers e mEniy on food they force mns and gails to disgorge or on
wings they patral iha tunden

which ranges fram all black o slite-dérgy and white

Senson. npen, and ndividual

The town itsell s still primitive in most
respects.  The winters are long and severe,
the summers short and plagued with insects
Entertainments are scarce and diversions {ew
except for the arrival of the train, which the
whiole town turns out fo mesl.  Yel Lhe people
ure well satished with their ot and. like tho
bircls that frequent the townsite, they take
things as they ind them.

The Hoyt's horned larks trot along the
streets; Gambel's sparrows and Lapland long-
spurs nest, by the back doors; the semi-
palmated plovers lay their eges almost any-
where on exposed patches of gravel, and ho
ot knows why thev come to Churchill each
June to roise Tomiles (Plates V, X, X1).

Certainly on their migrations they see
thouwsands of |-l:Lu_'- where food is 1St s
mbundant, where natural enemies aré no more

the Sea.” v Hemington
Grocrarmic Macarmse, lanusry,

* See “Whales, Giants o
hellngr., NATIONAL
1340
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In Spring Duark Feathers Hedin to Replace the Willow Plarmigan’s Winter White
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Alwavs wearing a cloak of
tall: i speing it hlends with patch i
Nofved anil Arctic snmimils proee th

Lheir offspringe  woild

SUTVIVITE

numerous, and wher
stamd as gowd a chance of

Early June shows httle color on the tundri
The flowers that inondate the Lands A Literr
are still slegping, their roots frozen in the ice
ol |II".'. inchins below Hhie miocs l meleidd, |||1- ]
i some 14 inched exceplt
in gravelly spots, and it takes a hardy plant

to bl mature =eeds under such con-

nevier melts more |

o bloom and
ditions,
|.:I:|'!' |
onlden greens of the mosses and lichens
ever, bavea charm Lhit = never eclipsod éven
Ly the punks, yellows, and purples that folliw
in such profusion in late June, At the height
of the flowering season there remains & con
servitism to the colors quite i keeping with
the austere environment and nol at all com-
parable to the garish hawkweeds, mustarcds,
and goldenrods of more southern Intitedes,
The evenimg wis pleasant ax we sat on the
high ridge of Pre-Cambrian rock overlookine

S HRE anel Brownzs. the lavenders ani

hoiy-

FLTTAAET

orrth i
it matches

TR & wrinlir

el wihte o owinter axcept Tor ith hlack
the tundra (Plate 11 ancd pape 314).

eel b= a snowhank

the bay. Tt was 9 o'clock, but more than two
hours =l remoined before the sun would drop
below the horizon, amnd then for only a couple
of hours,

'he ice had gone out of the river onusundly
early, clearing a space for several miles alomg
the shore, but the open water was =till Glled
with shimmering bergs that threw pale-green
or fosv-pink reflections acriss the deep biue
of the bav, Bevond stretched the unbroken
1 townrd Southampton lsland, more than
100 miles to the north,

(i to the northeast one could see on the
horizon misty cliffs which our maps told us
woere nol there, The tllusion was as real ns
the rocks on which we were sitting. so fallibla
15 the human eye in the presence of a mirage.

“Go Buack.,”™ Warns a1 Brusque Voice

“Go back, o hack, g0 back.”™ came a volce
[F-'I.'I Isehiandd o ninge § I'I||||_'.’_ l hg-:u__ '.'.'j:h i
lvud cackle, the puthor of the sound flew into
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Six Inches of “Sandpeep” Seck to Cover a Large Nestful of Eggs

Smullest of shore birds, the loast sndpiper b sometimes mistakin for 8 coundn, the semipalmated sind-
ped (Flele XTIV, 1L beeeds from sorthwestern Alasks o Kewloundbmnd,

Twa Churchill Neighbors, a Snow Bunting (right) and Lapland Longspur

Both bireed near the top of the world, the snow bunting laviog it egps a8 far noclh as land 15 found. In
migrnticn or on winler Ipeding ground=z the Lapland longspur (Plate X often gssociates with this hunting,
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the air to make himsell more conspicnous,

Landing about 50 feet from us; he revealid
himsell ns a willow ptarmigan, resplendent in
the snow-white body plumage and chestnut-
brown head and shoulders of the male in the
breeding season (page 316). We had evi-
dently seated oorselves in his territory wnd he
wis compliining in his vociferous Tashion,

Somewhere within a hundred vards there
miust be a protectively colored female sitting
an & dozen strikingly beautiful eggs —deep
buff with strong black markings ( Plate 11 and
page 314), Tt would be David's job to find
that nest and mine (0 make color photographs,
for we had come these thousands of miles,
under the auspices of the National Geographic
society, for the purpose of bringing hack
natural-color studies of the birds of timber-
line and tundra.

Much would have to be crowded into the
three remaining weeks of June—tramping the
tundra, wading the sloughs, searching the
stunted spruces for the nests of those Arctic
and Hudsonian hirds which we in the United
states know os transients for a few brief days
it spring and fall, or as hardy winter visitors.
Among them are some of the world’s greatest
travelers:

Birds Fooled by “Go-awayster™

Une gains considerable familiarity with birds
by watching them through binoculars, but
there is nothing equal to studving birds at
arm’s length to give real insight into their
bhehavior. Thiz = best accomplished from
observation blinds eet up near their nests, and
for snccessful photography this procedure is
eesential,

Hence, strenuous but fascinating days lav
nhead of us, with mile after mile of tundra
to bie covered before we could even locate a
nesting pair of stilt sandpipers or golden
plovers; to say nothing of the many other
species (Plates IV and XTIV,

Next step would be to watch them from

concealment until they should unwittingly give
up the secret of their nests; then to set up
a blind s0 made and so placed that it would
not disturb them.
_ The following day, perhaps, we could move
it closer to the nest umtil it finally would
stand within six feet of the hirds' home; then
we would have only to wait {for a day of sun-
shine s0 that the colors would register ac-
curately on the film.

Finally the day comes. I crawl into the
low blind with the cameras, one for stills and
one for motion pictures, and when all is in
teadiness David walks congpicuously away,
If all goes well, the hird returns within thirty

The National Geographic Magazine

minutes, well satisfied that there s no one
around, for hé cannol count and B fooled
by the disuppesrance of the “po-awayster.”

However, he may not like the looks of that
great eve, the lens of the camera, staring at
nis egps: or he may not like the click of the
shutter. Inceed, the reactions of no two birds
are exactly alike. and the uncertainties of the
gime of life history studies, with the fascina-
tinn of watching unuwsunl birds at such close
range, give ong all the excilement of a major
sport.  If “our team wins"'—swell, herewith
are o few of the trophies

In a small lake southeast of Charchill iz a
large boulder from which the frost has chippesd
a rectangular block, leaving a somewhat pro-
tected ledge that makes a suitable site jor the
nest of a herring gull ( Plate V1),

I have wen herring gulls nesting on similar
boulders in some of our Adirondnck lakes.
Between the Adirondacks and Churchil]l there
must be thousands of such rocks, But every
vear @ pair of bherring gulls passes them afl
by, bound for the one in [sabelle Lake
Churchill. Ten wvears before, when I made
my first studles of birds at Chorchill, the rock
was eccupied, as it has been every year since.

Ten wyears ago, too, T photographed an
garctic loon that was nesting at the end of a
little peninsula jutting out into a near-by luke,
The site was somewhat unusual, for all the
pther loons' nests of that region were on small
islands where they were sajer,

Loony Cling 1o Old Nest Sites

Imagine my surprise and pleasure, on re-
visiling the little peninsula after a decade, to
find a loon's nest within five feet of the old
site. The former home was now untenable,
ne the level of the lake had dropped several
inches; so the bird, whith ordinarily laid its
eees on the shore a few inches above the
water without much pretense of o nest, had
built vp a platform of mud above the action
of the small waves and was sitting with no
cover at all-about it (Plste VIII).

Still another Joon, pesting on an igland but
similarly affected by the lowering of the lake
level, hod worn o channel like that of a musk-
ritl to its pest, which wis now several feet
from the present shore line.

Loons are practically helpless on land, be-
ciause their legs are placed so far back, but
they can propel themselves In very shallow
water by a froglike jumping motion and a
fimal leap to the nest, Rather than desert
its chosen nesting site of the previous years,
this loon had worn the channel and clung to
the old site in spite of its clumsiness and the
attendant dangers.
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“No Privacy, Even Here in the Far North™

O [er paesd spirer Henr Hullqson Bay, 5
chisgual amd doubt (8 bher shoe-butlon eve

(Flale X and page 1240),

Cin an islond in Rosabelle Loke we dis-
covered about twenty pairs of arctic terns
mestine (Mate XYV, Here 1 (ound g cead
terny with a baed om its leg bearing the num-
her 36-339172 amd the statement, “Notily the
Biolozical Survey, Washington, IV, C

[ sent the band to my [rtend Frederick C.
Lincoln, who has charge of all the cooperative
hirdbandine work, and he found that the bird
was banded s o nestling at Churchill. M-
haps on the same island, by Mr. Albert 1.
Wilk, of Camrose, Alberta, on July 10, 1937,

In the meantime the bird had made seven
round trips to the Antiarctic by way of Europe
and Africn. Each trip mvolved some 22,000
miles, making a total of 154,000 miles.

Just why thi=s little tern could not be satis-
fied with the coast of Maine or Labmador, Tee-
land or Scotland, but had to travel possibly an
extra 2,000 miles (o Churchill; just why it
couild not migrate down the east coast of

[etmmle black
Obive-green amd Bluck plumsge makes her bard to see, but sle
wrars the white wing hars of her black-cappsd grav-and-white muple

poll warbler glonces at the camera with

|I.I.1.;l'-|'_u,|ll; trmvel far for their slie

Americn instead] of crossing the ocenn hefore
Iravelmg sounth— these ore mysteries that scien-
tists: have not yet satisfactorily explained.®

Odvssey of the Golden Plover

The golden plovers, whose great specklod
pers we found in the tundra moss about the
mitille of June, leave Churchill in August
anil bead eastward over James Bov and pcross
the Labrodor peminsula to Nova Scotin or
Newloundland. Here they grow very fat on
the abundant “curlew Dberries” (crowberties)
until they feel ready for the trip south.

Pwenty-lour humdred miles over the Atlan
tic they fly: over Bermuda, over the man-
grove swamps of the const of Venezoela, never
stopping until they reach the lowlands of the
Orinoco River.

25ee “Dhir Greatest Tmavelers.,™ by Fredleeich C
Lincoln, in The Book ef Birdy, published by the Na-
Hognal Geogriphie Soclely,
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Here ggnin they rest {or a while before
tnking the next hig jump over 2,000 miles of
Amazonfan jungle to southern Brazil and
northern Arpenting.

Several months pass hefore they reach
southern Argentina, so it is fime o siart
northward again almost a5 soon as  they
AITIVE.

But they do not retrace their flight. In-
stead, they cross the high Andes of Peru and
cut across one cormner of the Pacific to the
highlsnds of Honduras,

Then, when the urge to move again strikes
them, they cross the Gulf of Mexico and enter
the United States on their northward jourmey
through eastern Texas and western Louisiano.
It i= March when they arrive here, and they
are still in thelr winter plumage with pray
breasts instead of hiack.

Slowly they journey up the Mississippi Val-
lev, acquiring new black feathers on their
underparts, and it is mid-April when they
grrive in the vicinity of 51 Louis,

There is no veed of reaching Churchill Le-
fore the first of June, so they loiter on their

way, {requenting I:I'II‘ITIH] pastures and plowerd
ficlds wherever food 1= abundant. Thus, when
they finally reach the breeding mnund:-. they
are In lh.-Elr lustrous hlack, white, and gold
liveries (Plate IV).

The golden plover 5 not a commaon bind at
Churchill. In the 15 sgquare miles of tundra
where we did most of our hunting, we locuted
only gix pairs, and these birds restricted their
activities (o patches of dry, moss-covered tun-
dra where the grays, yellows, and blacks nof
the lichens made them very inconspicuous,

As with the herring gull, the loons, and the
arctic terns, we found their nests not far from
the spots that had been occupied by plovers
ten vears:before, The passage of ten vears,
the passage of a thousand years, perhaps, pro-
duces little change in a land where man has
nod interfered with the balance of Nature.

The millions of miles troversed by golden
plovers on their migrations, with the atiendant
hazards, serve to thin their ranks so that the
suitable mesting spots néever become over-
populated; vet they continue Lo be occupied,
generation after gencration.

Mighty Mite Flies 10,000 Miles Yearly

Not far from the tern island we {ound 2
little black-poll warbler nesting in a stunted
sprnce [l'lml:* X and page 319), It too, musi
bt conceded one of the world's grear travelers,
for although it was not banded snd we can-
not trace the exact route that it followed, we
know that no black-poll spends the winter
north of Venezuela,

The Nationul Geographic Magazine

This little mite of o bird, therefore, weigh-
ing less thon an ounce, must have traveled
at least 10000 miles from the time it ledr
Churchill the year before.  Surely gasoline is
not the Jest word in motor fuel.

Thus, as we hiked about the tundrn and
padd our respects to plover, curlew, and sand-
piper, many of which winter in South America.
we felt that we had come to a veritable ex-
plorers” ¢lub and that we were the mierest
novices in the sport of touring, Not until
we have our individual planes and hop from
Churchill to Rio de Juneirn and Timbulktu
can we qualify with these feathered denizens
af the Harren Grounds,

There were, of course, birds like the ptarmi-
gan that claim Churchiil for their permanent
home. These hirds do not migrate morve than
a few miles to find the buds of willows and
hirches projecting above the snow,

(Mhers, like the tree sparrows that we found
bullding their feather-lined homes in the hases
aof willows or little spruces, wander southwar]
only &8s far as the northern United States
(Piate TX), Indeed, with them we felt much
at home, for every winter they come to our
witlow for seeds, and when we put bands on
their legs we find the same ones returning
yvear after year

I don't suppose any of the tree sparrows
wintering at [thaca nest actually at Churchill,
but it gave us a friendly feeling 1o e them—
like discovering a buddy from the old prep
schonl in some outpost of the far Pacifie.

Ubiquitous Starlings Discover Churchill

When Percy A, Taverner and George M.
sutton published a list of the birds of Churchill
in 1935, they included 146 species which har
bieen recorded from that area up o and in-
cluding their visit. Of these, fewer than 100
are of regular occurrence, and the rest are
more of less accidental,

Fvery wyear o few individuals of species
found to the southward overshoot their migra-
tion schedule nnd arrive gt timberline, where
they do not belong. T a careful ahserver
lived at Churehill Jong enoush, he could, with-
out doubt, double the number on the list,
although some species might never be recorded
a second time.

Nearly  every  ornithologist  who  visits
Churchill adidz one or two birds, and our
trip wis no exception. We added seven to
the list, the most interesting. but also regret-
tuble, perhaps, being the starling, four of
which showed wp on June [2.

By some accident their number was reduced
to three in two davs, and one of the SUTVIVOrs
hoe lost itz tadl,
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A Much-traveled Yellow Warbler: It Flew (rom South Ameriea to FMudson Bay

in 3 stuntod willow near timberline at Churchill, Manitobas, it =fors 81 last andd boilds its citinny nesl
werrr] with A reta Frupeny willow fduwn and lned with pilam rerybgra | fent e Plebn “summatier  vellaow tarel" EBEreeas
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Une of Our Greatest Travelers, a Golden Plover, Reaches Journey's End

Bekeil i = - ¥ | | - I & "
iirel nesta only e the Arciic and s am Arngenbne: Pampas.  Facific Golden Mowves

i Hawnn, mid-Paciie isles, Awsimloe and New Zealand with the aceuraey of 1 B-20 navls

Fdgs of the Golden Plover Afford o Study in Proteetive Coloration
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A Howvt's Horned Lark on Four Olive-gray Edgs Awnits a Oundrople *Blessed Event”

v relative of the Earopean skylark, tho 3 North Amenca™= only troe Lork., [t nests from

Hodson Hay fo the mouth of the Mackensie Eiver and winte .I-i- flv [rom Ol
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A Craey Bird on 0 Crazy Nest—an Arctie Loon

W Laons have a4 reputation for Jssknity Dbecsuse of their wild, demonine orbes, and this one’s madhouse = a b
artificda] kslaml bmilt wp by the hieds with small pellets of mud to soppert the twn ovnl, darkaolive spos
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Flippand an Egg into the "lncubator” Is g Delicate Operation for a Loon
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Voughty Arctic Explorer, n Loplund Longspur Puuses Before Tts Hidden Door
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Arctic Americn B tinking summer sono heard.  In migeation, millinns have perlshed durine

Home at Last alter a 10,000-mile Round Trip to South America
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A Papn Phalarope™ Ploce Is in the Home

v maly Northern Phalarope 3its on the nest, desertod by his spolse wha Jets him do the work and poes ol
gnddine with the gl Anothee Phalarope oddity Is that the Temale wears the litighter colore
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Starling= were first introduced into North
America from England in 1890 in Central
Park, New York City, and have proved them-
wlves so adaptable and so prolific that they
are now the commonest bicd in most places
tast of the Rockies. This, I helieve, however,
i the first record of their appearance so far
north in the New World,

Other birds not on the Taverner-Sutton list
that were seen at least once during our three
weeks' stuy were the redwing, cowbird, song
sarrow, house wren, alder fvearcher, and
barn swallow-—all common birds a few hun-
dred mileés farther south.

The robin, which was only an occnsgional
bird ten years ago, had become in the mean-
time a very common species in the spruces
at timberline, and n number of pairs were
nesting about the town.

Indeed, the anly species which seemed to
be much less abundant was the plarmigan
and it always has had its ups and downs.
Apparently in 1944 it was again near  the
bottom of the cyeleé, for we saw fewer than
twenty birds and found only two nests.

The Hudsoninn curlews, once listed as on
the downgrade, hove once more  become
ahundant, and their tremulous calls could
he heard in all diréctions.

As we tramped the tundra we wsually had
ane of more pairs in noisy attendance, for it
5 thelr custom to ity toward an introder,
seolding loudly, and to escort him beyond the
horders of what they consider their territory.

To find a curlew’s nest, therefore, one has
to conceal oneself bevond this area, wait
for the disturbance to die out, and watch the
liirds through binoculars. Usually within an
hour the curlew would return to itz epps,
Since there are few landmarks on the tundra,
however, it was even then difficult to walk
to the exact spot where the bird had dis-
appeared (Plate TI1).

The smaller shore hirds, like the northern
phalaropes, stilt samipipers, red-backed sand-
r:l rs, and dowitchers, usually flew from their
eims itrrtj_,' ar fifty feet abead of us. Hut even
when the approximate spot was noted, it was
often difficult to locate their nests, so pro-

tectively colored are their egms.

Honkers at Home

Ptarmigan, on the other hand, would Tet
pne almast step on them before leaving, and,
since the females are so protectively colored
that they are invisible at five or six paces
(Plate 111, their nests were exceedingly hard
to find.

To one familiar with wild geese only as the
conspicuous wedge of mu_a.mﬂng birds during
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spring and Fall, their behavior on their nesting
grounds may be a surprise,

IF you tnke no motice of the old gander
standing in the shollow water at the edge
of a ponid, he will honk wildly to attract your
attention,

Then you muy walk within twenty feet of
his mate, finttened on her islind nest with her
long neck and head pressed to the ground, and
nl ever see her, though the short hrown
sedges offer little concealment.  Indeed, she
can-sneak off the eges without being abserved
and then neisily take wing a humdred yvards
away as if she were just leaving her nest,

The pintall duck sometimes performed the
same trick, but most of the waterfowl, of
which the old-squaws and red-breasted mer-
ERbSErs were most numerous, merely flopped
from their nests at our approach and this
made them easv to find.

MNest of Wary Harris's Sparrow

Nest hunting among the dense dwarf sproces
ab timberline was really difficult, amd we eon-
sidered ourselves fortunate in finding four
nests of Harris's sparrow and one of the
northern chrike,

As mentioned above (page 313), the eggs
of Harris’s sparrow had never been described
priare to the building of the raflroad, and once
it completion made it possible to get to tim-
bertine during June, a race ensued among rival
muithulu:nght.-s to be the Grst to find them

The Harris's sparrow s a fairly common

hird in the central United States during win-
ter, and the naturalist Ernest Thompson Seton
in 1907 found the nest and voung in Las
Woods on an expedition from Great Slave
Lake to the Barren Grounds. It remained
for Dr. George M. Sutton, formerly Curator
of Birds at Cornell; to find the first set of CEEs
on June 16, 1931, near Churchill.

Since then a number of nests have been
found, but the bird is 20 wary that photogra-
phy s extremely difficult, and our single pic-
ture of the bird on itz nest gave us more
trouble than that of any other bird. We spent
nearly n week geiting the bird accustomed 1o
a blind, and then at the first click of the
shutter she left and did not return until T
gave up after two hours of waiting. (page 339),

The young shrikes left the nest the middle
of June, Indi-n:::llmg that nest building must
have started in early May, when the ground
was still covered with many feel of spow snd
the temperature was still far below fréezing.
Indeed, there were still many snowdrifts
amaong the spruces when the young hirds left
home, and we had a few soow flurries as fate
as June 27,
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A Dive Bomber Lands in a Treetop

Bomnngartes wull {recisently
puthor from behind, though it merely struck with its
BIL “This Bded ks a grent destrover of insects, which it
walhers in the abr and on the mardhes and praldes. I
ranges from Alasks 1o the Babamas, aroond the Coull
coast to Texas and Yocatdn, and winters {rom Wash-
mmrton 10 cefitral Mexivo, It 5 omall for & gull, @
i B air it fMies Hehty with the grace of & tem.

idive-bombed”  the

The National Geographic Magazine

The shrikes disliked our close approach to
thelr nest, which was located in the ton of one
of the taller spruces about 15 feet from the
grottind (Plate X110, When David climbed
to the nest they attacked him furiousty, strik
g his head and neck with bill, wing. and
claw, It was just as well for David that the
bird was the size of a robin and not that of
i hawk,

Fhe arctic terns and Bopaparte's gulls like-
wise were not timid in protecting their nests,
and the latter hird jn particolar had a dis-
cancertine habit of dive-bombing an intruder
from behind, even ot considernble distances
from s nest., Though it seldom struck with
its Lifl, the pecuracy of ita bombe was ex-
triemely  disacreealile,

_*'n'[n'_-'l '.,'lil]:i ne=t an f e ﬂTI'Illjll"I WA | |n|'|;_:|_'
islands or in but the Honaparie's
gull nesiz on horizontal branches of spruces,
usully: 15 or 20 feet from the ground, We
were fortunate in finding one in a dend spruce
ondy fve feet up. This mude the bailding of
n blingd much simpler, except that it stood in
it pond where the water was knee-deep and
yee=0ld

Churchill is rather [ar north [or horned
prebes, bt this same pond, which had bemn
lormed by the damming effect of the new road
leading to the airport, gave chelter o two
pairs. With great anticipation we watchesd
one pair building its floating home, and when
nlter a week, 1 could discern the female fat-
tened on the nest, | waded out to see if I wias
time to et up a blingd

To my sorrow T discovered that the female
was dend. Her oviduct was cliweed with the
first epg, perhaps the fret she had ever trie
Lih ]._I]..'_ There was no mark of viclence on
her body and her plumage was uncuffled
=0 [ assumed that Nature had gone owry and
that the bird had mode the supreme sacrifice
in trying to reproduce her kind

I'he olther pair was found shortly afterward,
and when they fnally accepted our blind,
which was unavoidably conspicumis, we were
successful in preserving their home life in
kodachrome | Plate VI,

A few species at Churchill eluded us and
we never found their nests, notably the Hud-
sontan godwit and the Bohemian waxwing
The latter may not have started nestiog until
after we left, but we had several pairs of ths
former unider observation ond spent many
hours watching them from concealment to no
avail.

T'hough seemingly attached to 3 definite
ared and behaving as if thev were about
L. givie up Lthelr secrel, they invarinbly flew
clear out of sight—aonly to return (o the same

mnrshes,
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A Siyght Few Humnn Eves Have Scoen—a MNesting Harris's Sparrow

B idiaEnh HOmon o e fPnirng -oinsd
] mol wpty 1951 didd i1 o sclentist

tarilecd Birdl HBed snd dil fiol

dedeed 10 Bindlmg
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srast lpter, ly found them there

thié next day
Fickle
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Arofie Weather's Whims

i Churchill und Hudson Bay
would be plete without some mention of
its weather. To say that of the 21 days spent
{here it stormed all dav on nine days, was clear
all iy - the time on

the OLher six,

i !I dal Il.-'. f

the wind seldom stopped

BN s=IX. and
wiiili
hlowing, may give some idea of its hckleness

“-.':-.l -:!:'.-. r. Reld,” T zaid to the J-llll."
proprietor, ané of the older residents who knew
his Churchill weathir,

Yee, Gne,” he replied, “so far”

it was then = tlhowek | 1he Illl:EIiII:_:. A
the eun waes bhrisht: there was not 4 cloud in
the akv and the wind was only moderate from
the northwesi

We started 1 his
miles away over the new
reached it the wimd was
north, the sky was completely clouded,
the temperature had dropped ten degrees, and
i spurt of cold
[rom the car

Never mind,” he said ‘It ‘may clear.
And sure enough, with no change in the wind

IWILY. hefor

wvwling out of

car for the reservoir, thre
!.Il'_l\.:
a L

Wi

rain greeted us as we stepped

wiriier Al -'I:El'-l III-I I:._:II_ I_. : " 1"|_Ilr!!.
zirs.  Immediately niter this photograph was inken
AEERTT Ak T || LY 1R r

it was all clear by noon and the tempeérature
wias up L0 degrees.

Cold pockets of air could drop down in th
middle of the day or the madidle of the nmght
If the evening was quiet and warm, as
il ome left the window
to blow up a gale and drop
almost to {reezing by morning,

But in spit¢ o =il
sunshine and the hiegh winds thal made
difficult alile, Lecause
of the long days, (o accomplish most of
objectives, In fact, many of our photographs
wire maide at 8 or 9 a'cl ai night after the
wind Pl
These quiet avenings
overlookinge  the
Hudson Bay and s
most restiul,
Th,
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shiming  ice WeT
tundrn lmting
nests of rare birds: the hours spent in
hlinds with the mtimate
strange denizens of the Arcbie il Fange
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An Insect Community Laves in Flower Heads

By James G

. NEEDHAM

Emeriiay Professir of Entemilogy, Cornell Unfonrsity

With Hllustrations by Sraff Plotographer Willard R, Culver

r l AHIS is the story of the discovery of an
animal community that lives in flower
heads, and a briel acceunt of what |

saw going on In it during a winter in Florida.

The members of the community sre mostly
very small insects. They live in a shifting
environment, and they shift with it. As in
animal communities generally, there are a few
lifetime residents and many transients,

One species of plant, shepherd’s needles
(Bidens pilosa ), supplies both food and shelter
in fower heads that are scarcely larger than
peas (Plate ). In these little heads the resi-
dents live together ns neighbors, each mind-
ing its own buginess,

Among them there nre producers, consum-
ers; parasites, and scavengers, all performing
the wzus]l commumity functions.  Herbivores
produce flesh: predators devour the herbi-
vores; parasites feed within the bodies of both,
and a clean-up gang removes the remains,

Inseer Hotel Found by Acecidant

I came upon this community by the merest
chance. 1 was standing beside a car on a
swamp rd in the Everglades of Florida at
Ochopes, walting for a friend, when 1 noticed
that the flower heads of shepherd’s needles
at my feet were partly licking in the showy
white ray Oowers and that some heads were
misshnpen.

I got out my knife, split a few of these
heads open, and found that some of the outer
lorets in every head were developing little
swollen green galls with yellow tps instead
of black seetls,

Then | cut away ope side of ‘a single: gall
and, with the aid of a little magnification
from my ever-ready pocket lens, T found that
a gall midge was developing inside ( Plate T11).

Upening more heads, 1 found other residents,
mainly the young of flies and moths, Tt dp-
peared that each kind of resident had its own
place in the flower head, Gall midges dwelt in
the florets taward the outer side of the head,
while little flies developed in those at the cen-
ter. The young of moths, minute caterpillars,
ranged through the head more widely, eating
throtigh the layer of developing seeds,

These were the principal producers of flesh
in this community. Closely associnted with
them, as we shall see luter, were numerous
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consumers: [redators, parasites; scavengers,

I eollected #ndugh heads to Gl two big coat
pockets and returned to the Bass Biological
Laboratory at Englewoi!, Florida, to study
them. 1 found I had “hrought coals 1o New-
castle,” for shepherd's needles were growing
along every radside there (page 341).

The heads were tenanted by the same in-
sects and morked with the same signs of their
presence, 1 had only to Jook to find them:
I had not looked, The plants were too com-
mon—just weeds. But whon once shown the
signg, little Helen Hegener ( Flate 1), who often

went afield with me, could find the insects as
well as T oould,

Shepherd’s Needles Offer Home, Food

At Englewood | made a preliminary study
of this community as time permitted, through
the winter months. 1 alsa collected more
heads on chance visits northward to Venice,
Sarasotn, and. Lakeland, and eastward to
Punta Gorda, Arcadia, and Clewiston., These
same resident insects were present wherever
shepherd’s needles grew.

Now, a word about this weed which, directly
or indirectly, feeds a whole community and
nlso. provides shelter for nearly all the mem-
bers of it. It is a white-flowered member of
the same genus of plantz a2 the better-known
pestiferous yvellow-Aowered weed called Span-
ish needles. Like that one, it produces seeds
with two long barbed prongs (whence the
name Bidens, meaning two-pronged)  that
stick to woolen clothes.

It is also a honey plant of some importance,
The flowers are very pretty dnd give off a
delicate fragrance. Honey made from their
iectar has something of the same fragrance.

This Bidens is 4 common roadside and path-
side weed in the coastal areas of southern
Florida snd throughout the West Indies. It
i5-a tender plant that is killed by even a lght
frust. It is long-lived and vigorous, but it
dies back from the top after froiting, and
comes again from below in new branches that
appear in an all-season succession. Thus it
5 in flower and In fruit every day in the year,

A continuing insect caommunitly requires the
continuing food supply that is assured by this
steady fruiting (page 344),

The developing flower heads of Bidens are



Only Weeds, but from Them He Wrung Absorbing Scorets

Near big Flonedn labormtory the opwibhor gathers Qower beads of Ridemg pfdorsa, commoenly Enown

hepherd’s needles.  Putting them into plase jars, be studied the stranee and varied Insect Inhabltants which
feed o the Mower, it2 seedy and their fehilor alore than 40 speces Wwere counted as permanent or tem
porEry resicents |(EmEes 340 and 356). The midees and fifes which start the cvele of porgs-and-bo-killed nn
L ihsol a sixglh of i phch lobe and obhs irr moch more mumuke
VETY Dedt nod sanitary packages of choice gressively o oircles [rom outer rim to center,
fond,  Until the heds are nearly grown, they  over a penod of about two weeks,
are quite secure packages, for the =cales that When the covering =cales of the involucre
enclose the sides of the head bend mward, [ift, they open the front dear, =0 to speak.
e ] Il:-.' thetr edees, and |'.:_:|:1.i._. el Lhe Lidf I e immsecis then shio i andd ||:'.' their ezgs,
When the enclesed florels are Meskely 10T o= Uhey have to be Prormp ot £, Iar [hei
insure these scales lift thei Lips, uncovering brood must complete its growth before the

the massed forets of the dise, which then are quick-growine seeds become too hard for then
froe 1o grow upw i1 to ¢at.
Lhis story 15 about the way the members

Crucsts lroop In Upened Front Door s N . .
) of Lins, communily live: how they MnaEe o

First, single marginal white ray flowers pro ret nlong together in the flower heads. Gindine
iect their plated tops stroaght up, white with  there all that the best of communities can offe
lamt tines of purple on the marging of the  food, shelter, and Gt conditions for the nutiuee

lolds. Then they unfold and zpread out flat of their voung.
wise, showily. The yellow tubular Bowers of | studied the population of these flowe
the disc follow along, rising and opening pro-  heads firgt by direct examination, opening them
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A Magnmifving Colar Camern Reveals the Teeming Life in o Flower

With the advice of the touthor
ATy AITENEE Lhe HEATE
i making ths RLCOM PpAnYIng
sinpeoe: LHe oreatures are Loy
beach umbrelln e

s e color pilats

LR AL |'-r|r|..-I|-r| WEILLNE o disesl=
ome by ope, hundreds In oail; amnd then by
keeping large numbers of clj i heads
m glass jars with removable covers and cap-
luring: the adult insects day by day ns they
emerger] from the heads in the wars (pas
[ then isolated o ]
maide o bepinning on

" i
| F B
|||.,r- TARIE

clipped-off

aks for rearing and
hahite of a few ol the species

member I first
the seed destrover which causes
the greatest defgrmation of the plant and the
preatest involvement of olher members of the
community. It = a frail hittle midge about
one-sixth of an inch long, pale brown and
paatternless in color, with slender legs and long
hairy -antennae, It = much smaller, slen

derer, and paler than 8 mosguito,

= |
resident

I bhewan with thi
rncounterea

Fleht), Nationsl Geograpbitec Society

atall Tholographer Willand B, Culver

Umfoll retlecior to provide proper Lghtime of the nsect-occapied bloasons

in the held i Flordy, Momnilyving cguipment was peeded
I e sereen eeps (he wind frogs Blowing the {ragtls
|
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The female midee haz a lone ez tubhes (ovi-
positor ) at the end of her body with which
che Inserts her eggs deep in the chinks be-
tween the crowded flower buds of the head. as
so0on as the way to them is opened by the Lift-
ing of the protective covering scales
The presence of Lhe egg and of the micris-
scopic larvn that guickly hatches Trom it has
an astonishing effect upon the growth of the
e Hower.

The larva enters it near Lthe
unopened corolln, of petals, above the part
that will form the seed, This middle part

1

then swells up inordinutely by the stimulated

tase of the

overgrowth of new tissue and forms o hollow
gall. preen on the ontside; thick walled, and
IHI

lined with a spft, white, sponpy webbing,




An Insect Community Lives in Flower Heads

When the gall s older, the middle tissue of
the wall turns black underneath its cont of
shininge green:

The growth of the seed below the gall is
stopped ; the tip of the corolla above it remains
vellow, but never opens.  Inside the cavity of
the gall the little white larva feeds upon the
plant juices that ooze from the spongy lining
of the wall. It hos onlv to absorb and as-
similate the food prepardd and brought to it
by the plant which is its host. There i here
a power of control over a plant's produectivity
by mere presence (comnmon to all gall makers)
for which scierice hns as vet found no full and
satisfactory explanntion.

The lirva grows with astonishing rapidity.
It attains full size in a [ew daoys, even belore
the central florets of the head have opened,
It then transforms within the gall into a shiny
amber-brown pupa (the middle, or resting,
stage of an insect’s life history, during which
larva is being made into fly: in butterilies,
the pupa often i called a chrvsaliz). The
midge pupa has a short triangular spine pro-
jecting from the front of its hend,

When a gall is opened, there may be found
in it & fat, soft, white madge larva balf filbing
its cavitv: or, if olter, n shining brown pupa:
or, not infrequently, the lorva or the pupa of
a parasite that has emten the midge,

If the midge has alremdy transformed aml
Aown, there will be Teft the empty pupal skin
from which it emerged, sticking out of a hole
near the top of the vacated gall,

Adult Midges Noeturnal

It is probable that the adult midges are
strictly nocturnal in their habits, 1 have never
soen one in the feld but only in my rearing
cages, where they sit motionless all day long.

The presence of galls in the tflower hewls
may he easily detected without opening them,
for condcal tips of the unopened vellow buds
at the preen gall summit are visible among
the brown and withered corollas of {aded
flowers, or at the sides of the barbed spines of
the maturing seeds. Alss, if the palls are
numerous, the heads will be swollen and will
be hard and uneven to the pressure of finger-
tips=,

The galls rarely occur singly, Usually sev-
eral are prigent and in contact in a head, The
extreme range in numbers per head that [ have
found is from one to seventeen.  They are in
the outer rows of disc flowers, never at the
center.  Though normally more or less fop-
shaped, they may be variously ridged and haol-
lowed by mutual crowding during growth.

Gall midges divert the energies of the plunt
from seed production to feeding their own
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helpless larvae. They do not interfere with
the muttirmg of seeds at the center of the
bends, They live and let live.

Three Kinds of little fties (true fies, or Dip-
tera, with two wings) are alike in their seed-
eating babits, They choose the center of the
fower head as the place to lay their epge
Their larvae enter single corollas near the base
and eat their way downward through the
developing  seeds,

The lnrvae are soft, white, cylindric, head-
less and legless creatures, blunt at the rear
and tapered forward to the place where a hear
would be expectesdd bult where there is only a
mouth. They lnck true jaws for chewing, and
they feed by tearing up the plant tissues with
a pair of sharp black hooks pliuced within the
mouth.

They simply wallow in the lberated julces
of the plant, and are 8o sticky that when re-
moved from the seeds they adbere to anything
they twuch., They consume the substance of
the developing seeds and grow exceedingly fust,
Then Lhey pupate within the cavity that they
have eaten oul.

The larvae feed head downward, consuming
all the substance of the developing seed as
they ndvance, but when fully grown they turn
around and pupate head upward, toward the
outer world, Each forme its pupa within the
Inosened and hardened, and E;Er cantracted
and barrel-shaped, larval skin,

At first it is white, but it turns brown in
drving. It iz stuck fast 10 o partly enveloping
scale which the adult fly leaves behind when

it emerges through a circular glit near the
front end.

Larvae Like Liguid Diet

Larvae of midge and fly have very diverse
feeding habits, though both require liguid
food., The midge larva does not eat the seed;
it merely diverts the food from forming a seed
at the bottom of & floret to forming a gall in
the corolla higher up.  Its food exudes in liguid
form from the soft tissues of the inner wall
of the gall. The fiv larva tears the soft tissues
with its mouth hooks and sucks up the juices
s released,

The largest of these three flies seems to have
no common name, so 1 shall call it the Band-
wing (Plate IT}). Its scientific name, Xan-
thaciura insecta, is-out of all proportion to the
size of o {ly that is only a sixth of an inch
long. This dainty little black-backed flyv has
big green eves, drooping vellow antennae, and
a row of stiff white bristles aet across the rear
of Its head like a back comb. Its under parts
and legs are clear yellow,

Gleaming, resplendent wings are like ban-
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Euch Open Flower Head Is an Insect

Hilessome of the Bidemr pilooa weed are seenes of deadly druma, with or edators

preving on peaceiul browsers while paeasites bedevil both
hisected flower hend ni lower right rests the pupal ease of o Bandwing My, (Plates
The midege at chght and aphid at lower Jeft stropele hrl!pl-:-.-.::.-' in

Il and IT1)
silken spider threads,

ners, black from base to tip, with large trans-
parent triangles of a glassy clearness cut out
of both front and rear marging. "There are two
or three little transparent pecpholes in the
black,

This iy behaves as if quite consaions of the
elegance of 113 dress. [t struts this way and
that, making little wacillating turns, then
stands momentarily flicting its wings, turning
vach like g fan, in a manner that recalls the
netions of A girl model displayving the Intest
styles at a fashion show,

The wing pattern is obvious camoullage,

I bave seen the adult female fly in action
among the weeds, walking on top of young

“Grand Hotel™

T'he National Geographic Magazine

headz as if i search
of an early-opening
cluster into which to
push an egg.

| have seen a iy
larva hanging with half
its length inside & hole
that it apparently had
just made in the side
of un unopened floret.
After enterine the oo
roflln, it bores down-
ward into aml through
the seedd and then, be-
ing not quite grown, it
gouges laterally into
the sides of two or three
adincent seeds,

All the way down it
has been leaving a tradl
of natural adhesive,
A= this dries, it [astens
together a number of
withered corollas at the
lop and a numbér of
Hower scales at the
giflez.  These rempin
attached amd come off
the heads together at
the scattering of the
seeils.  Sometimes two
or three or even four
thies may grow up side
by side in a single
head, and then all are
masserl logether at the
center.

The pupal period
lasts shont =even days,

Spotwing Wallks
Sedately

In the center of (he

The Spotwing fly
(again T have found no
common name and, not
wishing 1o suy Paroxvvma picciola, have made
up cned is smaller, only about an eighth of an
inch leng (Plate 11). It lacks any marked
body color pattern but has distinctive wings.
They are grav, with a large number of unequal
roundizsh transparent spots that give it 1hr
appearance of a dissolving film, through which
the black supporting veins of the wing show
plainly. It does not flirt its wings but wnlks
around sedately

Though often abundant, it s hard to =ee
in the field. 1 made one stroke with my col-
lecting net, trying to catch a syrpbus fly on
some freshly opened flowers, and caught alomg
with it eight Spotwings | had not seen at all,
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v Bandwing Fly Flaunts His Finery sgoinst o Koy Flower, Whale a Spotwing Feeds [ Right)

These pre o CTrpave naTm =SEHCE Call et T VI Nocroris In i1 Hisll nil FsroatTyng T {il When fad
[eeding of lavine. Uhey dlart nbotl hertmee. where mon seldom polkees them

Khierl

Bundwing and Spotwing, Kivals for Beoodimg Spoace, Flunt _-"LT:ur:ua,-_-u.ra.. for Ther Young
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A Community of Dwarts

i el || | o di ] R Beibilai Pesinee o W el B Ul e
Cut Open, a Flower Head Reveals 8 Mursery Nearly Ready for Release of Winged Inseets

The conter has bheen eaten out by a Bandwing larva which bos new eneascd Msell. - As an adult iy, it will
Frasrze thriarh the hale 0 the top. O eiel side 0 a0 gill, o plant sidling caused b o larva. That on Lhe
lisl b Law Ll .'-|_._|||_|] L shioas 1 RETH A TR A Ciihl ARoile k.ll_'rl'.l'l n the #¥nll slirm Dk aseils mmiure
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Who'd Suspeet This Killer? A Ladyhird Beetle Resis after Wiping Out an Aphid Caolony

iT oansT @re | hiflyl SIEHETINDG YVEERER 3 'II-.'[.|r|-:|-|' ool pruest Botl adult amid larva leed on flant |

b1
Tu Byrmers thid eetle is o wlly. Culifornbn Imported an Avstrabinn speckes to conbrol & citrsis seale.  Lailv-

Pebrel. trmedidbivmal “luind n i T it 8 the childeen's “lacbvbue®™ (“Flv aweny bome=")
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A Commumity of 1warls

Florers (Lefr) Develop the Black Pitolilork Seed Unless s Midde Produees a Gall [ Right ]

Enlaterd ten times, five Nomts show socommeive staees of opening.  Nature destmmed the seed's barba (o stlek 1o
pmzzere-hy. Within the =all & larve gnfecs an jlant puice, preventing secd Lormm b

e ™ I
"

B .

.~
.7"#}

-
! -

i Lirenl Gaspreediie 8 il Wi ik Bl WY IRLGE JO. FiUmED
Little Gray Ghost, o Moth Sleeps by Day Werrdly Balunced on a Flower Stem

1ts numa 8- Fhaliusg Its eaiernibines dovour shepberd'sneedle seils. midee lnrvox, - prpoe, ond aalls, Tt aater-
plllars aned wonl caters geefvpes of destiactive mothes, ot ey couin, the sdhworm, works for man
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A Larva, Comoufluged and Spine-grmored, Stands Guard over o Plam

Baccha clivala’s fabe eves are respiratory openings (heft), The [acelois bead ds to the riehl, This specimen
ewenps 3 e, Having no lers, B travels sldewise by lliting and beaving He {ronl snd rear alternately

e

P el Tl Wi clile S el BE il teman e lip WiEdard 1L Dl es
Buoechy Hmsts an Aplad and Drams lis Blood ( Left i —A Red Ant Warches His “Cow's™ Doom

In return for hopeyvibew, a suesr exces seorides] by apddds, ante thepberd the inect herd, drvier gwnv some
enemies  When selecting victims, o Hupccha larvg sometime: thumpe (her bocks, ke g oy testinge melons

Vi
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N Tloney Giver, Shepherd’'s Needle Attracts 01 Gorgeons MNMectar Drinker (6 Times Enlarged )

Memdsergny fupsesc, & batterily, b oope of the Lepddopiers, an order which icludes moths, COoe wavy 1w
distinguizh the two b5 Lo observe their wings bl resl: butlerfly's typically evect, moth’s (olded bick (Plate V).

Buttertdy's clubishaped anlennas aie rarely seenyonm g omiolh.  Both develop Drom csberpilliprs

VIl




An Inscce Communit

I have observed thc
female  inspectine  the
it tops of  wnopened
corcdlas. With her lone,
telescopic-foiniesd  ovi-
||-|.-=i.||l: shie an |.IE-|.1|'
her eges for down e
tween the corclln hases
ol young fHlorets

The Clearwing 1y
[ aeain of my awn chris-
Lening, [or whal 15 -
haps a new species of
lgromyza ) is the small-
pst of these three im-
[RErtant members of 1he
producing clest in the
Wirlimasshead commu
nity. It 5 only sl
n ndath of an inch long.
It 15 black or blackish
all over EXCEIH 108 riqd-
dish evies, woal its wings
are quitle  transparent,
In tts habits it is much
like the other tawo.

Bandwing, Spotwing,
anel Clearwinge are di-
rect compelitors for
place and food and
shelter. Their larvae
v up the juicy vours
seerls, Hwve on the tlid
conteEnts, amd erow {al
They "“furpn grass mto
tesh, ™ Oty the greedy
Chlke !‘||-I]|.|_r~'. Li ll.'fl,:-l_h 1
W O, Jre 1Tore 115-
portant producers i
the Bideris ctmmaun y.

Moth larvee (ca
caterpillars by nearly

evervbody ) dhmage the  maoth
heads of Bidens lowers  Worm {page 3345,

In. IWo wayi  Some

that are very small live within the hends and
cat the seeds: others. a litthe larger, stay on
top and browse on the cormllas,

All moth lnrvae spin sill.  Silken thresds
liming their hurrows and brown pellets of red
use stowerd behind the silk are sure signs of
their presence i the heads

| had most fun trving 10 learn the ways of
one of the smallest of these moths, a litth
Phalowia, perhaps os vet undescribed (Plate
V). The adult i3 a tiny atom of a lepidop-
teran, with a wingspread of phout a0 third of
an inch. It js silvery gray, inely mottied with
scales of brown and black.  Faint bars of
brown cross the forewines, frinees of lope,

]i'|'l.':1 in .I |JI'|'|.L'I

Lned Here among Toded Bidens pifosa flowers bs o
4 right with head 10 i1 thal has camouflaged itself by biting off pleces of oorpllas
urad faslencnyg them o the spanes on it back
vyncikdovag denfiouloe, this creature & akim to the common

Heads 353

Puzzle: Find the Caterpillar

looper™ calerpillar (at uppe

Larva of a3 beautiful pes-goeen

A S rine

tawny scales hoang wo their rear murzins, and
there s & fmint wash of rse pink over the
rint wing bordes

I did not see n single specimen of thiE moth-
let in the field, but it emereed in my cases in
some numbers. 1t s nocturnal. By day i
S5 on 4 dried stem in o seemingly unbalaneed
posture, se unlfelike as w escape notice

The larva s a pale little grublike cmter-
pillar. I found a very small one half inside
i fl‘r.:-hif. eaben hole 1 the side of iy -.||‘||'||'|!":'||'|"|
corolln,. It ents it2 way downward into 5 seed.
teeds a while within it, and then tunnels later-
ally into other see

If galls are encountered, the larva seems to

]
-
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prefer their softer, juiiier tissues, When there
is a midge pupa in the gall, the larva then
eats that. Ewven after T had seen miuch of its
lrowsing in gall tissue, | was loath to believe
it would eat flesh. HRut finally T found the
larva ot the entrance hole it had eaten in a
g:!l'l, with & half-caten midge pupa inside the
gail.

The larva when grown pupates in jts bur-
revw, Ol emergence ne an adult moth, it leaves
its empty pupal skin sticking out of the hole.
This empty shell may easily be distinguished
from that ol the gall midge by luck of a hom
¢n the front of the head and by having wing
sheaths for two pairs of wings.

Seed-eating larvae of at least four other
kinds of maths live within the Bidens heads.

Adults of all four came out of the heads
I collected nmd put in my pglass-jur rearing
cages.  Two are much like the Phalonia in
size and habitz, Two are larger kinds, o single
one of which may devour all the seeds In a
head. Such ravage by many individuals would
be n scourge to the whale Bidens community,
but the manv parasites of these lurger oncs
seem to keep their numbers down.

The full-grown larvae leave the heads and
spin their slender cocoons in a corner of the
rearing cage, amid a tangle of silken threails
that Jooks like the work of spiders.

Colors Camouflage “Loopers”

Other caterpillars live not in the heads but
on them, These feed on the corollas, Be-
cause they do most of their eating after the
flowers have heen fertilized, they do the plant
little injurv. Two of them intrigued me by
the perfection of their protective resemblance
to fading corollas, They live out in the light
where color counts, and their colors protect
them well, Both are caterpillars of the kind
popularly known as “loopers.”™

Who his pot had himself measured, inch by
inch, for a new soit by a green “measuring
worm'™ that had come down from a treetop 1o
his shoulder on a long swaying thread of silk
g0 fine that the thread was almost invisble?

These Bidens loopers are wvery inactive.
The one shown on page 353 zal very quistly
for this photopraph. Tt is-the larva of a very
heautiful pea-green moth [Symcklora denti-
calata ) and s camouflaged by its own eflorts.
Tt fastens bits of corollas to the tubercles on
its own back. Under these its concealment is
perfect, T had been handling the fower heads
in one of my rearing jars for several days
before | zaw one Inrva that must have been
repeatedly before my eyes.

The other is marked protectively by the
colors in ite skin: a ground color of brown,
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the shade of withered corollas, with yellowish
gquadrangular spots plong the sides, one on
ench body segment, Tined up like the windows
in a rallway coach,

Two groups of animals, thrips and mites,
are the maost constunt residents of all in Bidens
flower heads, They are = minute as to re-
guire technigue that I could not use with the
equipment 1 had available, They are small
enough to enter bodily into the crevices be-
tween flowers, or to go down in the depths
of the corplla tubes and live there, adults and
yvoung together, Tndividually they are so small
mnit the damage to the plant is usually negli-
gible,

Aphids, Mealy Bugs, and Their Train

Aphids and mealy bugs, being sluggish in-
sects. are unable to gain access o the rich
stores of food within the Bidens heads and
must content themselves with sucking sap
from the outside. With their slender tubular
beaks they penetrate (o the sap channels of
the plant. _

Gregarious, they habitually cluster around
the hase of the Bidens head and up its sides,
where new-formed tissues are softest and
where sap flows most [reely  (Plate VIL).
They ure enormously prolific. Young and old
remain together and quickly form colonies.
Quite unarmed for defense, they invite aggres-
sion,

As is well known, both aphids and mealy
bugs secrete honevdew. The colonies are at-
tended by ants which gather the honey and,
in a weak measure, herd the colunies, driving
away some of their enemies (Flate V1).*

Among thelr predatory enemies, n conspicu-
ously colored ladybird beetle (Plate 1V) was
much in evidence. Both the adult and its
lurva could be found devouring the helpless
aphids, cleaning up entire colonies in a -
markably short time,

Another predator in the colonies of both
aphids and mealy bugs is the larvie of the
flower fly that has the roistering name of Bae-
cha [ Baccha claveta), It i5 very inconspicu-
otre,  Though quite common, 1 discovered it
only by first finding the big red ants that were
attending aphid colonies, and then searching
the fower heads near the anis,

The Baccha larva is headless and footless,
with a body nearly long enough to encircle the
flower stalk at the base of a head, It seems
to stay in place there constantly (Plate V1),

At the tapering and pliant front end of the
hody it has a pair of murderous mouth hooks,

®* Sop "Sialkine Ants, Savage and Civilized" by
W. M. Mann, Narossr Groomseso MAQGNSE,
Avgust, 1054,
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of an aphid, liflis i
alnaid.

| pot quite a thrill oot
trnordinary larva for the
[riend] of

of finding thiz rx-
frrst  tome It ‘18
|!'|I' toiiun ETOWET .
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known o e 4
[ar 1L devours: the .|:l-'lli_- that rluste
the base of the vounz cotton holls, stenling 1h

L | B i
AP that sbouid go omio the makme of oolton

Here it wak doing the same protective sery-
ice for Bidens, sidling its way among the ani-
mled s [ rmps devouring them one I-.}-

m rapid successin
Its Jong, tapering body is decorated in the
softesl pastel shades oreer. B i
pink, and tan, matching the Bidens heads, Its
hack 15 armed with rows of erect white spines

Lo its | iunt rear enc 2 4 L |:I' irf

|‘.'_
il Wil

DNEPHTO0S

Brown-rimimed  resfdratory [ =11ira-
cles) that might he mistoken {or eves on first

o oid not know that thev are gt the
end.

syght 1l
WO
L watched a Baccha larva that seemed to be
[t oy in the midst of an
aphid colony. [t reached ahout with its mouth
ks, tappimg several of the aphids upon the
back hurting any of them, In this ji
reminced me of the way in which as 8 boy
| used o go through the family melon phiteh.,
thampung the watermelons with mv finger
testing them by sound to find out which melon
Wis Fipnes]
Fresently the
phineed s mouth
it atolt, and beran
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r-||_-| fine 1ls fooi
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ztmke
lifted
to suck and swnllow, Thus
eabing the mett-
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bers one by one, feeding almiost incessantly
until all are sone. Then it travels laborionsly
down a twig to a fork and up a branch to an-
other beid to find another colony,

Its method of locomaotion 15 the strangest
I have ever @=en. It travels sidewise, both
up and down, with its soft, footless helly all
the while partly enwrapping the stem, It
moves, nol at all as a snall glides, but by
lifting alternately front and rear ends, swing-
ing them sidewise and setting them down again
farther abemd, Tis trail, if it left o trail, would
b a rigzag streak down one side of the stem.
Its progress is slow, but it has pot far to go
to find another bead, Possibly it may be
guided by scent; possibly it may feed agnin
or starve, according to the bedtowal of Provi-
deace,

In the train of the aphids and mealy bugs,
hesides the friendly ants and the hostile preda-
tors, there i3 also a host of parasites, Afainst
all these enemies their only hope of continuing
upon the earth les in  their extraordinary
fecundity; millions of them may be killed, but
by chance alwavs a few survive,

Intruders Attack Flower Guests

Now that T have added aphids and mealy
bugs to the midge and fly Inrvie and cater-
pillars firet discussed, 1 have named all the
impartant producers of fesh that 1 found in
the Bidens community. As in communities
generally, both animal and human, the con-
sumers outnumber the producers in kinds,
The larger of them are in this caze predators,
and the smaller ones ites,

Some of the lnrgest of the predators, spiders
and smbush bogs, hide omong the flowers in
the head and lie in wait for the butterflies and
moths that wisit the flowers for nectar, Sev-
eral times T found a beautiful blue butterfly
(Plate VITT) held fast in the clutches of an
ambush bug.

The bugs use the Nower only for cover.
They were rarely seen by me when I was put-
ting the flower heads into the rearing jars, but
came info view some time later, when moved
out by hunger. Even the largest of them are
hard to zee. One big ambush bug did not
leave the drying heads to report “presemt™
until it bad been in a covered rearing jar
12 days—plenty of time 10 work up an
appetite.

Four kinds of fesh-eating fies ( Tocking )
came out from the heads in my ¢ages in small
numbers. These follow the lirvae and cater-
pillars into their burrows, destroy them, and
transform into pupae in their shelters.

As for scavengers, there is not much of a
clean-up job to be done in these heads, for the
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seeds ripen and fall as litter. But there s one
very little red midge lnrvi that T have Tound
frequently among the wastes left by the other
larger larvae pmong the damaged seeds, 1t is
not a gall moker. It belongs to a group of
midges, some of which are scavengers, and it
is probably one of that habit.

The number of parasites that my renring
jars yielded was astonishing, They out-
number all other Insects (except thrips) put
together. As yet, | have done nothing with
them bt save the specimens and send them
to specialists for paming. Ninelesn species
have been found, among which are two thm
are new to science, Much further work will
be required to determine which parasite be-
longs with each host.

Tenants Arrive by Air

The forepoing account of some of the more
important members of this Bidens community
includes only those insects that have emerged
in my rearing jars alter the heads were in-
spected, cleared of scatteriings, and put into
the jars without stems or leafage. By such
simple mesans miore than 40 species of residents
were found., I count only these insect in-
truders that find {ood or shelter or both in the
heads of Bidens gilosa and that are entitled to
e callid or temporary residents.

This animal community exists as a nomad
populstion dependent on the Bideéns flowers.
Its members arrive ut the flowers by air: flvin
insects, ballooning spiderz, and mites so small
that they drift about on air currents,

They must be smpll, for there is little food
and less standing room in the flower heads
They must be quick-growing, for the time
when newly hatched larvae can find floral tis-
sues soft enough for their survival is very
short indeed, and proper timing is all-impor-
rant.

This community, Iike every other, has its
system of checks and balances. Its members
have their ups and downs. In December o
Englewood 1 found that nearly every Bidens
head had galls in {t. The midges in the galls
were heavily parasitized., A month later the
perrasites had so reduced the gall midee popu-
Iation that I could find scarcely one gall in a
hundred heads.

These parnsites, having then destroyved thelr
own food supply, all but disappeared. A tem-
porary rise in the population of the two-wingedd
fites followed, bringing in a new set of para-
sites, While the numbers of single species
thus fluctuate, the colléctive numbers of car-
nivores, herbivores, parasites, and scavenpers
remain more constant, for they perform con-
tinuing community functions,



Amernca on the

Now Vacationists, Honevmoon Couples, Mothers and DPaughters Travel by An

A total of 2172010 domesioe air travel
i peried of 1943

Hire lan ]
thinse wha Niw ln

IS WELE DUSINPESRMEN OF MOV S0l riery
[
ki




I'he National Geographic Magazine

.
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Sheep on the Move Cross Grand Coulees Thim en Rouwte o Summer Geazing- Grounds

Here, at the end of the dan I51-mile-long reservorr, they ok over Washineton's Columbi River on g high-
el wide bl S50 fect Hxh Thia monsi=r s0q1 al water (ol igation und power B L1730 i
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Reukn, One of the Finger Lakes. Helps Dreow Vacationssis to Upstate MNew York

Frot 2= msinm inlet. L L hicatiehs il 1 Y. Bowmn on ether side of n diyvl |.I._.' LLIH T T rOrA TITRE
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Modern San Franciseo's Beloved Antigoe, the Cable Car, Sping on ltz Turniable

At the pnd o1 the line on sieep Powell Street, near Market, if swing=s uround [or another climb.  Tn 1875 thew
cars wore the city’s gnswier (o hills 00 stespy for hovs Their akcent sever [uils (o interest Geolden Gate visitod
L alnl betwpen the rails holils the moving ca
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Yachtsmen Find Placid Cruising on the Empire State’s Buorge Canal

Thiz rahin creiser panses throueh o lock where the Ene and Champlam divisiog i ihe annl join at Waler-
[ovd. Newr Yorl Hiers power barges podd plessare craft pass along waterwavs lnking the Greeat Lakes wilth the
o I

sea via the Huodsan Rive West of the Hudson, the Canal in general follows thie old Ere rodi



Chieagouns Enjov High Winds and Soaring Kites on (hutings to Sand Dunes of the Michigan Shore
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i 5
mather Ti rusutmd T Of BEUITCTOwN neimiisETE ol i | ||I'.'|| !'.'.! '-ll

Vork mnd Chicazo to periorm Jor gntherings of sportsmEn




378 The Nationa Lrcopraphic ."'-|-E;..f:|1-.,'

H:Il'”"l-'.ll'ij I‘l:lilll'_' .Ill|| ||I|._ ,ll.'."-.l: § { ivast | onids  Li r.,|||.'fl i1l 1||.:|.-|l'.'. :"'||'||H-.



New Frontier in the Sky

By F. Barrows CoLron

So-said three scientisis (o me one
day at the great Army Air Forces re
search center nt Wright Field, Ohio,

That is the gulding watchword of the men
who today are rapidly opening up the newest,
strangest frontier of the earth. hizh in lht
vast, cold, blue depths of the sky.

This new frontier liec gverhead in the Yocean
of air,” the atmosphere, which envelops the
entire globe as the skin envelops an orange.
It extrnds from the surface up to a height
of perhaps 600 miles, to the very top of the
atmiosphere, where the last few scattered mole-
cules of air merge into the vacoum of outer
Space,

Most of us, up to now, when we thought
about geography, thought only of the land
and sea and did not include the atmosphere.
But today the Age of Flight has given geog-
raphy a new third dimension—upward.

You've heard n lot about aviation, but
probably not so much about the acean of air
in which it operates; This ocean of air, this
new world aloft, is fast becoming as important
as the veean of water, Thingy are happening
in it that will affect vour destiny and mine
as much, perhaps, ns anything down here
helow on terra firma

1 TI POSSTIBLE' i= now an obsolete word! ™

Heroes of Sky Exploration

Intil recently nobody knew much about the
ocean of alr except for the first few miles above
the earth, where weather and storms originate
and circulate.® It was only a little over ten
venrs ago that daring explorers began to pene-
trate higher and Captainz Albert W, Stevens
aml Orvil A, Anderson (now repectively
Lientenant Colopel, retired, and Major Gen-
eral) made their ‘historic - stratosphere fizht
in the National Geographic Soclety-U. 3,
Army ‘Air Corps balloon Explorer 11, reach-
ing a record altitude of 13.71 miles.¥

Today, with rocket-driven mizsiles such as
the V-2 bomb climbing five times that high
(pages 384-86) ; with radar signals being sent
ta the mpon at frequent intervals (page 382);
with world-wide wind belts being charted for
the use of airline routes as carefully as ocean
currents are for ships; with jet-propelled ai-
plunes crossing North Americn in four-and-a-
quarter hours, and 1,000-mile-per-hour planes
predicied, the ocean of air has acquiced o new
and urgent importance {page S946).

We're finding strange things in this new
world overhead, To penetrate t, to leamn

to live, work, travel and Bght in its upper
depths, man has to overcome barriers and diffi-
cultivs unlike anyvthing ever encountered by
carth-bound explorers.

Cueer behavior of the air around an airplane
when i nears the speed of sound iz one
mysiery of the ocean of air. When Mai. Fred
Horsodi of the Army Air Forces pul a new
highter plane into a hish-specd test dive from
40,000 feet, he was startled 1o see a strange
ripple moving steadily across one wing.

When he reported the ocourrence to his com-
munding officer, the latter only smiled and
saidd, “Fred, those dives are pretty strenuous.
Better toke a little leave." But, later, motion
pictures of these mysterious: ripples were ob-
tained {page 4053).

Thise pictures were the first vigible evidence
on an airplane of the strange phenomenon of
"eompressibility,” a very real barrier in the
csky. As intungible ns a gost of wind but as
“aolid” in its way ns a stone wall, it has pre-
verted airplanes from Aving faster than the
speed of soumd.

When Adrplancs Vie with Speed of Sound

[t =0 happens that when an airplane reaches
the speed of sound, 661 miles per hour in the
—67" F. cold at 40,000-Teet altitude, particles
of air cannot get out of its way fnat enough
to flow smoothly over the wings and provide

“lft" in the usual manner.

Irnstend, they form “shock waves” that hat-
ter ut the airplane structure, spail i 1ift so
that it may fnll out of :unlml, and even may
tear off Ea of the plane. Those shock waves
were what Major Borsodi saw and  photo-
praphed on his airplane wing,

High over the Japanese islands, at 30,000
feet, our HB-29< mn into terrific head winds
blowing 300 miles an hour, stronger than any
winds ever encountered before by our bombers,
These winds caused some of the B-295 1o fly
backwards nt times, since they bilew fuster
thom the B-295" own forward speeds.

In the cold, rarefled air at 63,000 fest 2
man’s blood literally would boil because of
the reduced atmospheric pressure if he flew
to that height without protection,

At 40,000 feet a breath of fresh air is any-

*“Zer “Weather Fighla and Works for Man" by
F. Barrows Colton, Matiosar Groaesrme Maokem,
December, 1943

T Soe “Man's Farthest Alofe” v Capt. Allwrf W,
Stevens, NATowal Grooearmic Macaass, - Janusry,
i, and “Hallooring in the Stratesphese,” by Ao-
guste Plovard], March, 1914,
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thing but healthful. for it comaine too little
oxveen to sustain normal life, Lack of o

at high altitude may Impuair a pilot’s fudgment
and intelligence, spoil his coordination, drain
awiy his strength. Worse still, like a drunken
man, he does not realize his condition and
believes he is as good as ever (page 406).

O s bombing raid over Germany one pilot's
oxygen mask became disconnected.  Almost
instantly his brain began o play tricks. He
told the crew over the “intercom” phone that
he was coming down, lowered his wheels and
trieel 10 land on-a cloud bank at 15,000 feet,
Then he announced that the pirplane was be-
low ground level and he was going to get out!
Fortunately the navigator reconnected his
oxyeen supply before more daomage was done,

It this queer, topsy-turvy world aloft, the
turbine wheels in the new jet-propelled air-
Hane engines run red-Abt il the iju' S
does not carry well in the rarefied air, making
pilots’ yoices so wesk that they cannot be
heard distinctly over the radio above 20,000
feet without special omplification.

But exploration of the new world of the air
is helng pushed despite all hazards and ob-
stacles.  Air commerce is spreading over new
routes all around the globe®

Adrlines now are operifing primarily in the
cgcenn of o, mdependent of the land or sea
excepl for radio and the times when planes
come down (o lake on passengers or cargo.

New problems arse mo this nge of fight,

Cities Must Clean Up Air, Too

Air travel, for example, has emphasized a
new reason for doing away with the smoke
palls that hamg over some industrial cities.
Smoke may reduce visibility near some cities,
just as some harborz are hidden by fogs, 5o
that an aifslane may have to land “on instru-
ments”™ at an airport, even though visihility
s perfect over the surrounding country,

Alsa, jusi as hidden reefs amd treacherous
rip tides have been charted in the oceans,
today a special amplane carrving Army  and
civilinn technicians has heen scouring the
warld for areas of boaed thunderstorms and
the radio static that goes with them,

Deliberately  seeking the “worlds worst
weather,” this plane has been surveying regions
over the Coribbean, Brazil, North Africa,
India, Japan, and some Pacific islands 1o
locate regions of static, the frying, crackling,
shricking noises that often inlerfere with radio
when it is most needed.

I wire, the ocean of air i now Tully as im-
portant a8 the land or sea.  It's hardly too
much to say that World War 1T was won
there,  Muoch of the Hattle of Hritain, often

The National Geographic Magazine

Cilled the torming point of that war, was
fought so far above the earth that all partici-
pante had to breathe artificially with oxyzen
masks, I future wars come, they are sure
to be lnrpely fought in the ocean of aie.t

“High-altitude flight, new methods  of
weather forecasting, new aerial weapons of
war, and other branches of science have pro-
gressed] o far that we now are studying the
‘ocean of air' as o whaole, not just the lower
part that is immediately around us,” Ir. F. W,
Relchelderfer, Chief of the U, 5 Weather
Bureau, tald me.

Muoke-up of the Ocean of Air

Take a look now at what that oceun of air
is like (oppasite page). Theres a lot more to it
than white clouds, blue sky, and vacant space.
We live at the bottom of that ocean, like fish
at the bottom of the sea. This lower region is
called the troposphere, the “region of chatge,”
Over the Equator it extends up o ten miles,
over middle lntitudes to about eight, over the
pules only from fouar 1o six.

The tropospheres = the region of air move-
ments, where masses of cold, dey air Interact
with warm, mnist air musses and breed storms
and weather.  Air in the troposphere, generally
speaking, grows steadily colder as one goes
higher, 1t also becomes increasingly thinner,
=0 that aronnd 21.000 fest or 40 a candle would
not burn {or Iack of oxygen.

As an airplane climbs, its gasoline hegins
to boil away. Our B-20s, climbing to heights
of 35,000 feet, lost a3 much as 850 gallons of
gasnline aptt-:v that way, The gas ]u;-rt boiled
off Hke water on n stove, sn unavoidable waste.

Above 30,000 fect the sky begins to look
purple, because the thinner air aloft does not
scatter sunlight as moch as does the denser
air lower down whete this scattering of light
makes the sky look: blue.

Next above the troposphere is the strato-
sphere; where the air Is clear, free of dust,
clouds, and roine,  There 3 po “westher”

About 9% percent of the atmosphere by
weight lies below the level of 1371 miles
reachedd by the balloon Explarer 11, but the
remaining five percent is spread out thinly
upward for severnl hundred miles more.

E'Eanrmq at about BO000 feet, around 13
miles, is a tenuous belt of ozone, a lifesaver
for all of us, for it protects us against deadly
ultraviolet ravs coming from the sun. Unlike
the beneficial ultravinlet ravs of different wave
length that fall on vou during a sun bath,

" Sev “Your New World of Temarrow.™ by F. Bhr-
mﬂ':ﬁf_’fﬂﬂ. NaTion b Geooparsic Macarse, Octo-

r, 1945,

I See "Alr Power for Peace,” by Leen. HH. Avsnhil,
Marioxat Grocmarisn Macarove, Febiouary, 1046,
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Radar Beam Bouncing O the Moon Was Man's First Direet Contaet with Other Waorlds

The racddir Desmy, consistime of ulbfasbort radio wives, fasbod approximately 2538557 mules frome this teswar to the
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“Retatron” Creotes First Maon-made Cosmice Rays s Clue to Secrets of Universe

Inside thi= By glus

Hlruehnot”? vacuam tube Genrmal Electric scientists whir] electroas around like 2

i a sl to generite o 100-million-volt X-ray beam, most powveiial ever ceoiled. This beam hias been used

b produace particles wheeh appear o be mesans, oHe
thie carth’
Malkine mesons o Lhe labarntory may help
these ravs probably would destroy all life on
earth were they not absorbed by thut ogzone.

It's cold in the stratosphere, Dut b does ot
grow much colder ns ohe goes higher. Strafcor
sphere temperatures do vary from porth 1o
south. however, and, straneely enough, the
coldest part of it, as low as — 1127 F., = over
the Equator. From o beight of 25 to 35 miles
the temperature rises again, perhaps as high
as 1707 F., hotter than it ever gels down on
earth in the hottest deserts.  Absorption by the
alr and ozone layer of ultraviolel and infrared
rava (rom the sun and infeed rovs mdinted
| the earth 15 believed to be the

back op fron

Thin Air Transmits No Sound

Aronul 45 miles above the earth almos
complete qguiet prevails, for the molecules of
the iir ate so far apart that sound waves are
nod readily  transmitted.

From 40 to 60 miles above the earth the
stratosphere merges into the Hnosphwry th
without which long-distance
ratlio eould mot operate | he |-'||-~|I|:| e 15
sip cilledd : sbopmms of ar are
omiaed] —rn.,

i | |_||||| I||Er1||:.

Decou<e i it the

hove =ome of ther electrons

P (il secnndary

_|'|||.|-'=_:-'rl-_i- 6T R | Lhi e IRy roamic rays from ouler

high 1n

I'jI_L_"r' u P -I. |

(OIS T3V
e el oty

formied Betluraily
plomas Ol Sl

solve the mvstery of the oriein of cosoiic ravs

stripped offi—by ultraviolet rovs amnd charped
particles coming {rom the sun.  There may be
hall a milion mutiatel aloms, In
n space the size of a marble, though the air
at that altitude is as rarelicd as that inside
i rodd radio vacunm tube

Short radiv waves psed In long-distancn
communication are reflected by these lons as
g mirror reflects light. ‘They shoot up from
g sending station, bounce ol the .'|||'||':-:';'1':'||':|'r_-
at an anpgle, and come back to edarth at theis
destination, Without the j|1l..-=-.|l|||'?|_‘ |l L]
would keep on going off into space and be lost

The ifonosphere hios three main teflecting
lavers extending up to a height of as much
as 250 miles: The two lower layers disap-
ptar at fight when the sun has sel arid it rays
no longér disropt therr atoms, bud this higher
layer stava on through both day and night,
[t reflects radio better in some
latitudes than others, and reflects mdin wiives
of higher Iretjuency: in carly afternoon thim at
other times of day

Already man-mode rockets, the ¥-2 wenpnons
such ns the used, huave chimbed up
inte the lower tenches of the onosphere. up

higher than nny badloeon o airceaft hos risen,

LS, (K

dPans Ano
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Preparing a V-2 Racket for Launching ut Night Is Like a Scene brom Jules Verne
Framework kb right mses the rocket to its take-off  poniCio Flecine cables unring  froam the irlcErand
peiby stard the gyoo ghiding mechanism. The rockel trivelds n predetermmned coerse on Willch 1t 5 gutded by g
COPTEL Tk Futl gun be shut off duning fHeht by radioing & sbieesl (o0 a mobol “heatn™ il inde th
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Huge Stabilizing Fins on o V.2 Rocket's Toil Hold It on 2 Predetermined Course
Hydrogen pernxide, which geteral team, to opernle the fuel pamps of the pockel, s being pumped from
Lthe trock in the loreproond into the V.2, One fuel tank carrbes 1400 eallons .
I aleotml, Fromewm & abl it roises the rocket (o its vertizal lunching position
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Spoutind Flame, the V-2 Hocket Begins lts Climb Bevond the Stratosphere
Weighing 14 tons, of which nine tons are fuel, the 46-foot rochet sturts slowly Lyt reached n top speed of
2,500 milds per hour, In g climb to 75 miles, the fuel is exhousted after 20 miles and the rocket “copsts npwnrd™
another 55 miles By momentum before starting its full back toward the sarth.
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beyond the opone laver, up 1o the regions
where meteors are met with and where the
glow of the auroara borenlis Degine,

From the upper reaches of the hlill_:j:nhere
the ocean of air extends on upward, and just
where itz “surince” Hes mobody knows, Tt
is not o sharply defiped surfoce like that of
the ocean of water, Instead, the air gradually
thins out more and more untll the last few
molecules: probably merge almost, impercep-
tibly with outer space.

Strange “"Rains” from Outer Space

Down from this outer space several kimds
of steunge “rain’ )l into the otean of air.
We see its effects from below,

Part of this “rain" consists of meteors, bil-
fions of tiny particles mostly no larger than a
erain of sind, which are scatteresd through in-
terplunetary space. Many of them are the
last remaing of Lroken-op comets;  As the
mieteors speed down through the upper air,
friction of the air heats them so hot that they
glow and quickly burn to ash., You've seen
themt sometimes, flashing across the night sky.
(iten they're called “shooting stars,"” though
not actundly stars at all.®

Many meteors fnll a8 low as 45 miles above
earth, down into the fonosphere, before they
burn up entively.  An sireradt Oving that hivh
would run some risk of being struck, and even
A small metesr traveling many times (nster
than o rifie bullet ‘would do some damage.

Phust from burned-oui metesrs 15 believed
to form what are called the poctilucent clouds,
ntwat 30 miles high, highest and rarest clouds
known. Their name, which means “shining by
night,”" comes from the fact that they are <o
high they shine at night {rom sunlight that
reaches them from the other side of the earth.

Second type of “rain” falling into the ocean
of air B made up of showers of charged par-
ticles pouring forth from the sun. This “rain”
= not continuous but comes in bursts, like
spuiris from o hose,  Magnetic force around
the earth diverts these particles so that mast
uf them fall approximately around the regions
of the North and South Poles.  As they come
cown into the air, they collide with air atoms
and make them glow,

Thiz glow i= what is known as the porom
borealis, or “northern Hghis,” and the egually
beautiful aurorn australic, or “southern lghts,”
seen most often at shout 60 1w 70 miles abowve
the carth (page 393). The glow of sume
auroras has been setn at heighis calculated at
GO0 miles; and that s how we know that at
lenst a little air extends that high

Third and most mysterions kind of “rain”
is the continuous shower of cosmic rays, so

387

namiend becuuse they seem o originate in the
“vosmns, | of universe;  These rays are elec-
teivally charged particles, coming from f{ar
beyvond the sun, perhaps from the distant stars
or even further daway in the universe.  They
fiash oll the way down to the earth, pene-
trating even into deep mines (page 383,

Cosmic rays repiresent a release of atomic
energry for greater thun the energy unlepshed
in the atomic bomby, although so fnr this power
ciannet be harnessed, as is dione in the bomb,

When cosmic rays are horn, perhaps in the
interiors of distant stars, the entive nucled
of atomes are destroved, releasing huge energy.
In atom-bomb explosions, the nuclel are only
partially disrupted. Cosmie rays flash through
vour hody :ll:n:-ut 10t 20 times each second,
though you do not feel them. They have 1o
noticeable effect, but there 5 some reason o
believe that they have caused chunges in the
eirs of {ruit Ales, giving rise wo different tvpes
of flies in later generations.

But cosmile rayvs may passibly play a part in
haman affnirs, now that high-zoaring rockets,
opperited by remote control, are coming into
use hoth as war weapons and for exploring
atmospheric conditions far alofl,

Cosmic rays far sbove the earth may be
strong enough o interfere with the Qights of
such rockets, or "guided missiles,” which can
travel even beyond the atmosphere into outer
space, The rayvs might alter the metals or
chemicals in rockets enough to affect their
operation, Army Air Forces officers think.

National Geadraphic Society Makes Aerial
ql‘l-ld]" of Cosmie Rays

To belp answer this and other guestions
ahoot cosmic rays, a joint rsqmlhmn of the
National Geographic Socicty, the Army Air
Forces, and the Bartol Research Foundation
of the Franklin Institute has made a new study
of the rtays. A B-29 homber, carrying fnstru-
ments to mepsure intensity of cosmic ravs,
made a serles of flghts at ahiitudes of 5,000
to 35,000 feet between northern United States
and the magnetic equator. It carried also
cerlnin metols and chemicals used in high-
altituide rockets, to learn whether cosmic rys
affect them (poge 385),

These things that happen high in the my=-
terious upper reaches pf the ocean of air may

* See “Nows of the Universe,™ by F. Barrows Col-
toms, NvaToewar LGeouwartine Macaose, fuly, 1939,

T Much pew knowledge of the wurorn borealis has
binert galeed From o study made by Dr, C. W. Gartleln
of Comell University under the joint suspices of the
sitional Geographic Seciety ol Cornell. A poport
an these findings will be made in an article by De.
Gartlein 0 a fortheoming numler of the NATIIRAL
LuEoomarme Maoanwe,
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The MNotional i.}u-u;r:t}.lhit hl.‘!g.t.r.inc

A soldier and a girdl ausmbinry of  the

wilch 1o time readings on the theodolite

ohserved

seem remote, but we actually uwsed the lono-
apthere Lo help us win the war,

Heres how it was done.  Those same bursts
of particles from the sun that produce the
nurora alsa spoil the reflecting power of the
wnosphere.  When this happens, the iono-
sphere doesn’t reflect radio waves any better
than & broken of tarmished mirmor reflects
light, Long-distance radio signals cease to
wiork well.

[{f you have advance warning of jonosphere
irouble, vou can alter plans for bombing raids
thit need good radio reception, for example,
or postpone flights of planes that ose radio
tn guikde them across the ocean.

It is pissible tn get such advance warning
in two wWavs, Oine 13 h:n.' wailehing the be-
havior ol supspots, flareups in the sun's
corona, and disterbances in the earth’s map-
netisth which indicate the approach of bursts

left and rizht.
felease o ballnon for measuring the -.|l|.LIE ned] divectlon of winds
bombwrs lanidéd here alter flishts across Germany frome Lhe British Talvs .:||1 Italy

Hed Army,

RdillF Bitkidd

Chorting Winds over Russin with Pilot Balloons Asded UL S. Bambing of Germany

with nn American :-'-I.l||-|'I peepare 1o
daloft sl & base o the Ukralne U, S

The Husibin holds & stof

(mounted on post) through which the ficht of the halloon s
From these readnyss are computed the horizontal speed and direction of the balloon as 1L hscenids.

nf particles from the sun toware the earth.
In this way, lonosphere trouble during the
nexl day ar two can be predicted.

The pther way is to send radio signals up
into the iomosphire to measure itz density and
spe which wove lenpths are reflected back o
earth from it, and which of them go on
through, oot into space., From this it can
be caloulated how the ioncsphere will behave
several weeks or months hence.

Ta abtain this information, we kept a close
witlch on the wnosphere during the war from
about fifty stations In the United States,
Alnska, Canada, Australia, Newfoundland,
and other ploaces.

thue station was 4l 4 Hudsons Bay Com-
pany post on Bafin Island where only one
ship a yesar cnlled with supplies. When the
cook got appendicitis, a4 doctor wiis dropped
by parachute from an alrplane. Another sta-
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Thimiilirs Tilds

Glow of Aurora in the Sky Helps Measure Extent of Adr above the Earth

Disployvs of the aurora borealis, o
stin wWhich stk n

ad coloulator

il R S
pol e viahle I no mir o vwire  present
1J|_'|J|:_ i .||;_']|'|-|||_::| il !||-_ |i--r"|'ll.ll'. LN R

Fivith wils £l :'.-';_lir-_:'!n;'r'_fq_jl_ which J.']'r.'l.l’.;_'.r.'l.] Banids
hetween the British and the Germans several
tHmes during the war, Eich time new egquipe-
ment had to be set up there, replacing what
the enemy destroyed.

Forecasis for Radio Reception

|Tsing data from the observations of Lhe
g and from these {ar-flune stations which
constantly checked on the density of the iond-
sphere, scientists of the Interservice Radio
Propagation Laboratory at the Notional Bu-
reain of Standards i=sued a daily forecast of
how the lonosphere would behave during thi
next 24 hours and alsy made forecnsts of
what radio frequencies would work best during
the next two weeks and the next three months,

These (orecasts were amnozingly accurale.
With their aid our Army Air Forces were able
to plan raids for days when radio was likely to

“porthern lhznts,
tomre atil molecnles of alr high in the atmasphere ond make (hem glow
{ un B00 miikes, showineg that some adr eslends that hizh, since the surore woulsd
Arciind the Antarctio region: there &= aurora austealiz, or “southem

are catsed by showers of charged particles from the
page 387 ). Height

work well, and our submarineés on far-ranging
|'|.'|ITIIL- i Ehe I"'.I.l. JJ.II.'. i."l.'.ll | ['I-F-I."Ili}' pH |r| |-|||'-'l
of what davs would be best for mdioing o
their home bases if thev needed to do it in
an emergency.

Meanmwhile, in the lower reaches of the ocean
ol air the growing food of gurplane trafhe has
given new importance to weather, Today the
air i5 o busy, almost crowded region. Less
than 20 wyears after Lindbergh made history
by flving the Atlantic, alrplanes during World
War IT were leaving (o cross that same ocein
on -an average of ong every 15 minutes.

The Army's Air Tramsport Command alone
carried more thun four million people all aver
the earth by air during the war and ran a
weekly round-the-world schedule, We trans-
ported whole armies by gir, as i the Burma
campalgn, and supplied them entirely by air
ns W l'l].
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How's the Weather Up Thore?
Instriments o measire wind direction and velocity are mewnted on this beheaded coconut palm which an
ohserver climbs at n Royval Air Force stntion on & ooml reef m the Imdisn Ocean. Tt wis part of the world-
wide netwith of Allied weather stations that sopplied materia] for forecasta in World War 11,
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On some great bombing raids over Earope
as many as 10,000 men at once were Hhinge
=it high that dll were bréathing with oxygen
misks,

Weather Helped Win the War

In this global war we put weather to work
on a global basis, The U, 5. Army Air Forces
alone had about 900 weather-phserving sta-
tinis uuh‘.me the United States scattered over
the world m almdast every country in the
Northern Hemisphere and in many others.
From their reports, plus those from rpgular
national weather stations, we knew what the
weather was al any given moment over more
thun half the glolw, Some stations were in
lonely, isolated regions accessible only by nir.

“Some of the men got so they were tilking
tin seals.” said one officer, “and ohe 61 Lwo
complained that the mountiins were crowding
in on them, moving a lttle closer each day.
In some station= near the mouth of the
Amazon men couldn’t stand it for more than
three months at a time because of the heat,
malaria, and other disenses.™

Less lonely—but more s—wns . e
work of the recopnaissance aircraft which ex-
plored weather conditions over the North At-
lantic during the war, aml charted safe routes
for delivery of hombers and Aghter planes
from the United States and Canada to the
United Kingdom.

Flying over the ocean in the worst kind of
weather, they skimmed down through the fog
perilously I.ll'iEt' to the surface of the sea, or
climbed mamy thousand feet up 1o look for
dangerous icing conditions and to meastre the
strength and divection of winds, COnce in a
while they almeost an into an icebwrg in the
murk. They took off and landéd at felds in
Labrador and Newfoundland under conditions
in which no other airplanes would be allowed
to tiake to the aoir.

Weather reporte they radioed back to hases
emahled inexperienced young pilots to fy
acrass the Atlantic on routes free of dangerous
condditions and thus keep up the urgently
netded flow of aircraft for the bombing of
Germany and protection of our invasion hases
in the British Isles. Part of the all-important
witither imfmrmation for the mvasion of Nor-
mandy was supplied by a weather-reconnais-
sance crew which flew a battle-s¢arred B-17
oul over the ocean Emm Newloundlund.

They flew for nine hours, although one
enging waz cut out and the ship hecame loaded
with e and ran Into turbulént nif corredts
which battered it unmerciinlly.

Before we could bomb Japan successfully
we had to set up an enormous network of

The National Geographic Magazine

weather stations in China, becavse weather
aver Japin moves down oot of Morgolin and
Sihetia, hits the Tibelan mountnins, then

swings down into China and on eastward,

This was an epic of geography n iseli.

Col. Richard E, Ellsworth of the Army Afr
Forces;, 10th Weather Squadron, told me how
he dropped weather men of the Army and
Office of Strategic Sérvices by parachuote or

Hew them secretly to g mnkfﬂinh landing field
hidden in remote mountains, and kept them

supplied by air as well.

some of his men actually operated behind
the Japanese lines in Ching and Manchuria,
keeping constantly on the move, hidden by
friendly Chinese. The Japs knew they were
there but couldn't find them, These men st
in regular weather reports by radio to central
points where forecasts were drawn up for raids
an. Jupan and other war gperations in China
opre]l the Southwest Pacific. The Navy hod
men reporting frotn Chinese coasta] areas.

When our B-295 ran into the 300-mile-
per-hour winds over Japan that moade ac-
curate bombing impussible, we pushed  our
wenther stations farther inland, back into
the vases of the Gobi and the fringes of Tibet,
along Asin's okl silk route, and as high as
11,000 feet up in the Himalayas, From their
reports these winds were forecast.

Our weather men lamded in places where
people had never seen an airplane, and some
were put in jnil by suspicioos local chieftans.
Every man, every radio, and all supplies were
lown over the “Hump,” mostly by Colonel
Fllsworth himseli, who lost count of the
number of times he made the trip,

This job was done by 1.000 men of the
Army and 0SS, assisted by thousands of
Chine<e and by Chinn's pwn military and
civil weather observers

Hardship and loneliness also were the lot
aof the men who man the weather-ohserving net-
wiork in Cannda and Alnskn along the route
flown by American planes being delivered 1o
Russin by way of the Bering Strait and Siberin.
In Furope reports from regular nationnl
wedther stations and from agents in enemy
territory enabled our bombers 1o make shuttle
raids over enemy country between England,
Italy, and Russia (page 3921,

The Aretic Weather Factory

The great military system of weathor sti- |
tions will keep on wurkmg to help the worlkd-
girdling flights of commercial airlines in peace
time. Stations in foreign countries are heing
turned over to local governments (o operate;
those in United Stotes territory will be run
by the Wenther Bureau, Armyv, and Novy.
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Wind Tunnel Vanes Guide Rushing Air Smoothly Around Sharp Rught-angled Turn

Vanes ate curved 18 miaks

Fronticr n the Sky

arnel Withowt becormdoe turbualent.
“preasute wind tmnel” where air under pressune 15 hlown at high specd past model alrpiones {or tests
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a “-foot section which gpreatly incnendis s speed at the point where moedels are testid

"Weather secrets of the Arctic, one of the
world's gredlest weather factorics, are now
being intensively explored,” Col. Donald N,
Yates, chief of the Army Air Forces Weather
Strvice, tokd me. “We are ready to sepd
B-205 on daily flights from Alaska out over
the Arctic Ocean, almost to the North Pole,
{0 check the westher,

“Flying sbove 30,000 feet, the crew will
drop rasondes, automatic weather-reporting
pudeets, by parachute. A= the rasondes foal
downward, they report automatically by radio
the temperoture, pressure, and humidity al
various levels, giving a complete picture of
conditions fromn six miles or more ap in the
stratcephere down (o the surface of the Arciic
Ocean, On Jand, we zend the rasondes upwared

rom the ground by small balloonz.  Either

WHY Wi gel the same result,
Flving Weather Improves in Arotie

“Nol only does Arctic westher affect the
rest of the world, but wenther in the Arcth
itself 18 of greater iru]lnr1_=u|u‘ than ever be-
lore,  Flving weather actually improves as
one pods north in the Arctic. The worst
storms are found primarily on its fringes where
cold air measses collide with warmer gir [rom
the south, although these “froms” are plso
cocountered at times it the Pole itself.

“Airplanss now fly across the Arctic resions
a5 easily as acros= the ocean, for the storm-
leas stratosphere hangs so low there that they
need L climb only o about 20,000 feet to be
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With Radar He "Sees” Planes 40 Miles Around in Fogd or Park and Guides

Armv's new nirdroene trathe
vielbality Lxiel locates RO TE = Lhe air ok
her  (oppoiite page) and places markers to show

my conilrol” oafficer. Hy volo
vind reEiich “furneng poiml” 12
o n [HHLOL QDI

!.I|!||| |'.|
miibis [room  Lhis
which they can b

abovie all weather. The Arctic 13 sure (o be
the route of any future attack on the Western
Hemisphere [ram Europe or Asia.

We plan other B-29 flights over hoth the
Atlantic and Pacibe Oceans, to send in weather
reports frosm arens where shipe do not fecu-
lorly operate.  Crews of the will
et vitluable traming in overwater flight at
the same time,

viready the Army and Novy are sendine
weather-reconnaissance planes out over the
Caribbean during the hurricane season 1o chirt
the course of these gigantic storms and find out
inshele thiem. This work is so
dangerous - that veleran  combat pi
have turned it down {page 390).

Flyving info the terrific winds that circle a
hundred miles an bour o more avound the
center of the hurricane, the reconnnissance
planes are temsed about like corks, sometimes
upward, sometimes downward. so violently
thit the crew has to heght to keep contmol
Crew meémbers are dashed asuinst the toof
and walls s their plane s pitched abou

Despite their will rides, which make it
chiffcwlt to tepd  instruments  at

hiovmibiers

whit goes on

(LS

=T

EVen i<

conitol 1= '_|_'|_j|- direct &

thear position
then Ioils pilois whot coulse wii
faelil,

Them In

s S &
Uingines wihsn
£ TR bedon

Lol &A% drrcrail per boar 1o siile
ont 1k
of the larger tablefike scope in fropt of th
iitide (o, fy
Another officer, nlsn wsing radar, then directs them

oungd radar seopr or

e

Fa sl il iall '
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the weather-reconnpissance crews have gath-
ered useful new kpnowledege of the behavior of
hurticanes. By radio they dila on
Lhe spaset] andd direction of travel of these
treaded tropical storms which have made pos-
sible warnings that saved many lives

Before l--l'.;_' we Il do oven botier than that,
some Army Air Forces officers think.

“1 can =ee a Hme" snid one
casler 1 deattle, for example, wanting to
know what kind of weather is coming o
him from the Aleutian Islands, will send oud
a smell robot airplane, operated by remote
coirbriol

“This robot will record automatically what
conditioms prevail along the path over which
it s sent, radio back a report, and then retum

L.
e 140

When 1 fore-

to its base.
Charting Wind Currents by Balloons

rcnowing Ywhich wav the wind hlows™ at
different levels in the ocean of air 5 4= im-
portant for airplane pilots as was a knowledgs
of currents in the ocean of water {or skippers
of old-time sailing ships
have heen

Just as ocean currents sometines
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Pilot in

A valuniner
sheed] merry-g

Simidated Airplane Dive "Blacks (ut"” as Brain Loses Blood "i-ll;'l-rll_'.

guinea pug

undergoes a tesk on the Army Alr Forces human centiritapge '{1 srmbii . high
go-round, the machmg duplicales w |!|.J| E...,.= phs When A ,-'ll.-l pu alls u..'. ek | page -| ). Al
the trinn whitls nt Increising spptd, conirifugsl Torce increnses the |IT| Of PFAVIEY On |!|i- ||-.-|!- reducing the

brain's Wood supply and csusing temporary blindness or “blackout.” or even 'Jsl..-'.n=-.'in'_:-.:5|.-'.=. Pictures {rom
W Bow the man's [ackal tisues sip as

upper ter lower [efl, (o upper and lower right sl s the drag ol grasity
o0 s Iu-I'- rrodially incresses from fwo to EHx times normal. In the last picture he 5 ToBy blackod out,
thaoueh still conscios
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radar, becapse the radio waves sent out in
the radar beam are reflected back by the water
drops suspended in the couds or falling as
rain. A partial image of the storm appears
on the radar “scope™ (page 394),

Hirds in flight also reflect radar, and Prof,
Muaurice Brooks of West Virgina University
plans to study bird flight and migration with
a radar set on a mountuintop, Birds were
picked up by radar both in Great Britain and
the Pacific during the war. In Britain one
might they were mistaken for ships of an in-
vasion feet and an alarm was sounded.

Weather troubles are minimiged, however,
hy “push-button fight,” a new Army gadget,
which will fly a plane without human control
of any desired course. You need only push
a few buttons to set this automatic mechanism
to do what vou desire, It will release the
brakes, take the plane into the air, retract
the wheels, put the plane on the desired course,
fly it to its destination, put down the wheels,
lnnd the plane, and st the brakes agwin!
The pilot merely goes along in case anyvthing
EOHS WIONZ.

“When and if push-button Night comes into
gemeral use, it ought to make fAying as de-
pendable as train riding,"” T said to the Army
Air Forces officer who described it to me.

“No," he said, smiling, "It will make fiving
as dq:-p-r_-miahlc- ns walling!™

But weather is really just a minor dis-
turbance down near the bottom of the ocean
of air. It extends not much more than six
to ten miles up into the atmosphere’s total
depth of perhaps 600 miles. High-speed, long-
distance aircraft today are fying higher and
higher *over the weather.”

Rocket Power and Jet Propulsion

As planes go higher, more and more will
they use rocket or jet power, eventually per-
haps even atomic power, Rocket- and jet-pro-
pulsion planes work better at high altitudes
than pmpﬂtlﬂ:—drmn gircraft, because the
air is too thin to give pmpcllnr'i ﬂmu;.th “hite.”

Atomic-energy engines, with eight million
times the power that gajﬂ-!:ne can proviuce,
some day may be used in airplanes, experis
say. }Ie.a.nwhilﬂ rocket power and jel pro-

pulsion, which unnl vesterday you read about
rnuly in the futuristic comic stripg, are already
here and working pretty well,

Rocket engines are‘essentinlly simple, Oxy-
gen and a fuel such as ofl or alcohol are
mixed and burned in the enging and produce
a very hot gas under pressure. The gas
shoots out through a nozzle in the rear with
tremendous power. The airplane reacts
against this backward push and moves for-

alr is =0 thin that they

403
ward with high speed.  No propeller is needed,

Jet-propulsion engines work on almost the
same principle, but they carry only oil and
get their oxygen by scooping up air as they
go along., Jet-propulsion engines are in uze
today on the latest Army and Novy Oghter
planes. New jet-driven fighters and bombers
are being developed.  Germany had a rocket-
driven fighter plane in World War IT and used
rocket power to propel its ¥-2 bombs,

Even jet engines fail at beights where the
cannol scoop in enough
of it to provide the oxygen they need. But
true rocket engines can Hy st any altitude,
even in the vacuum of outer space, since they
carry their own oxygen with them and dont
depend on the outside mr, I we ever iy
to the moon, we'll do it with rocket engines,
because all but about 600 miles of the 238,857-
mile trip would be through space where there

13 no air at all,

Flight at Cannon-ball Speed

Flying more than 590 miles per hour—
nearly ten miles a minute—one new  jet-
propelled fighter plane is almost as fast e
some Civil War cannon balls!  But at such
speeds airplanes are getting close to the speed
of sound, which has been an insurmountable
barrier to faster flying. The higher you fly,
ton, the sooner you run into that barrier, for
the speed of sound varies with temperature.
It's only 661 miles per hour in the cold of
40.000-feet altitude, while down near warmer
sen level it i3 about 760,

Up to now airplanes have come close to the
speed of sound only in dives. When they do
approach it, their wings lose “lift,”" drag in-
creases, and the plane may get out of control,
become nose-heavy, and crash,

One scientist puts it this wav: Below the
specd of sound an  airplane wing slices
smoothly through the air like a sharp knife
cutting a well-baked loaf of bread, but near
the speed of sound it suddenly becomes like
a dull knife trying to force its way through
muoist dough,

Artillery shells and bullets can travel faster
than sound because they have NSES,
have no projecting rudders or ailerons, and
have tremendous power behind them. To
make airplanes fly faster than sound we may
build them with that same shape, with long,
narrow, receding wings like those on the
paper darts yvou made in school, or with wingz

‘sharp and thin as a knife blade, We muy uze

rockets to get the necessary extra power. Any
military alrplane faster than sound will have
an advantage over one that isn't,

Even beyond the speed of sound, however,
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A dummy pllol, stizpped 1o the seal, {5 literalls
Hemotsdmation, Tho “epitor seal” was aeveloped baa
the ar stream mEkes of difficalt” Tor the mlel to
I+ shot! odt ol the nlrplane wiile sedted in I8
from the pod, amt he ekl ree antl

whire the pir 18 safe to brenthe (poage 404 )

there 2eems (o be a limit to the speed of flight
msidfe the ocesn ol fir.  An airplone moving
| SO0 miles per hoor will get so hot from the
friction of the air apainst its metal skin that
nabody can fly in it withoot artificinl cooling
Hut outside the auncephere, where there 15 no
nir to cause friction, that problem wouldn't
bother you! Chil in space there 15 no praciical
limit on speed

some fighter planes how In o existence are
=0 fast that 'heat produced by air frction out-
stede andd compression ol air entering the cock-
pit tikes iU necessary Lo cool their mleriors
artificially, even when they're Hyving at alti-
tiudes where the outside temperature iz already
many degrees helow zern!

(On the walls of a laboratory at Wright
Field 1 saw queer-looking tentative designs
tor airplanes of the future. One was a ginnt
rocket with a hghtés pline mounted on its
nase, Firing the rocket would hurl the fighter
plane up (o a great height at very great speed,
in time 1o iptercept fast oncoming bombers.
Umnce aloft, the plame would cut loose ond [y
by itseli.

Uther designs had backward-swept wings,

ftave the cockprt 1o okl ool By

bothared esplosion automaticull

F L ELHI I T& it Bapere
To Escape from Disabled High-speed Plane, Pilot Shoots Himsell Ouat, Seat and Aldll
Armi Adr Fofoen

shot oil of o Gghter plane B oan
Ise midlern ODehiters are s Dt thst Uy
sjuecang a inpger be
Then aniiber esploglon feleises the chali

opens hiF purechute at anoaltidude

pirtssUTE ol

upswept talls, and even backward-bent pro-
peller blades to help them overcome the speed-
of-suund barrer. To oot down air {riction af
high speeds, their surfaces would have to
be smooth as glass, with no rivet heads pro-
truding éven a tiny fraction of an inch.

Bombing ITnvisible: Targets

Adrcraft plving thé ocean of air can “see”
and “leel”’ their way by radar and todio
anywhere regardless of clouwds, fog, haze, or
cistance (pages 400-401). Three-quarters of
Wl our bombing of Japan wias done under
conditions when the bombarchiers could not
e The targels. Radar penetrated clouds and
darkness and showed them a clear pattern of
the invizible ground below,

When our B-292 sipnaled “Bombs away'
over Japan, the messaoe was rolaye
around the earth that Aemy Air Forces officers
in Washington recélved it within less than ve
minutes.

What a far cry fram the davs when Com-
modore Matthew Calbraith Perry saifled his
fleet of war vessels to open up Japan to the
putside world in 1853! Then he could zend

w0 f st
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As it Plane MNears the Speed of Soumd, & “Shock Wave™ Ripples over the Wing

Thiz wave In the air, visihle becaose Theht strikes iU ot the right ahgle. was photograpbed moving across
the wing of an Army P-31T fighter duning o test dive o which the strplane reached an air speed ol

apptozmmicly 640 miles per hous

Ay gn mirplane approaches the speed of sound (661 miles per hour at

the tetmperatuve snooantered af 40000 leet), the alr flowing over the upper eorve of the [ronl of the Win

Hiove: even fwsier, ercecdinge the "-]'ﬂ'-L4.| of woaned

Then the atr <lows down ovier the rear af the wing

and

the diffevonce in pressure of the sfr moving at (he 1wo different speedds prodoces the shock woave, Resulting
slppdars meEv domeee an alreralt o throw it ol ol condrael (paee 179).

home ward of it only by mail in the slow
muving =hips of that day,

Though we con build awplines that will
fly far up in the ocean of air, the human body
was designed to lve nnd operite down at
sea level or not more than a few thousand
fieet higher, A small community of Chilean
sulphur miners live and work st 17,500 feet
in the Andes, but they are acchmated through
long residence there. Mot people canmod
function nermally above 10,000 feet without
the zid of oxygen

To enable man to keep up with and operale
the [ast, high-flying nirplanes he has built,
a brund-new branch of medical science, avia-
tion medicine, has developed in recent years.
Thizs new science has enabled men 1o fly far
higher than Nature ever intended them lo go.

It Tukes Young Men to Fly High

S0 advanced was the U. 5. Army in trawmning
pilots to take care of themselves at high alti-
tudes that the Germans were amazed to finid
that many American flvers they captured knew
more about how the human body behaves in

Hght than some medical officers of their own
Luftwaife!

Good physical condition s a “must” for
high-altitude  flverz.  Young men can fly
higher without harm than older ones.  Exercise
before flving increases a little the height 1o
which a man can Ay salely. Abstaming {rom
alcohol, tobacco, and heavy meals before
flight helps. 5o does eating sugar.  But fiving
above 20000 feet without oxygen to breathe
soift brings on anoxio (the medical term ior
lack of oxypen), unconsciousness, and death
1o the best of men,

Breathing pure oxyvgen under ideal condi-
thors & man can fiy with safety to 20,000 feet,
eight miles. But breathing oxvgen through o
mask is uncomfortable, swkward, and a handi-
cap if you want to move around inside an
girplane. Moréover, above 40,000 feet even
pure oxygen will not sustain life, for the
atmnospheric pressure is so low that not enough
oxvgen Iz pushed from the lungs into the
blnod stream.

Scientists conquered this obstacle with the
“pressurized” nirplane,
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Navy Air Cadets Learn They Need Oxygen to Think Straighit at Fligh Alntudes

Codets are sealet] Hh the presure chamber st Pénsecets Naval Alr Stetion in which afr has heen rarefied

to the equivelent of 30000 feet altitude shove 'the earth.

Breathing oxveen through masks, they can

identify aecrately the airplane models beld by the Instructor (leit), but bad difficulty in doing so st the

lower altitide of 182000 fect wiihout oxygEeEn
and physeal faculties,

In the cabin or cockpit of such a plane alr
15 pulled iIn from culsde and com ressed 50
that the atmospheric presure is miintained
clase to that at sea level, and the afr contains
the usnal pmount of oxyvpen so that normal
breathing is possible withoul wearing an
OXVEED mMsk,

Experience gained in the sealed gondola of
the stratosphere balloon Explorer I was one
step in this development (page 379).

Our B-295 have pressurized cabins, en-
abling them to operate even above 40,000
feet. Newer commercial airliners have them,
oo, In this way man takes his sea-level
environment with him up into the high mir.

Inside the pressurized cabin the pressure
is kept at, say, 12 pounds to the square inch,
not much less than that at sea level, Outside,
at 40,000 feet, the pressure is only about three
pounds. If something suddenly pierces the

Lack of oxveen above 10000 Teet weakens a Hyver’s mental
Instructor's mask jpeds oxyeen through the e only, =0 thal be can tlk freely.

wall of the cabin, such as an antinircraft shedl
or even o low-flving meteor, what happens 1s
like something out of Jules Verne,

Pressure in the cabin drops instantly from
12 pounds to three, With the sudden release
of pressure, gases inside a man’s body expand
greatly and the air in his lungs rushes out so
fast that sometimes his lips Nap, Scientists
call it “explosive decompression.”

Aviators Geét the "Bends.” Too

Onee when a B-29 turret blister gave way
30000 feet over Japan, a crew member was
blown out of the plane by the suddenly re-
lensed pressure and hung by a safety harpess
out in the terrific cold until pulled back m.
Surprisingly enough, a man can stand that
spedden drop of pressure without harm, but
he must reach guickly for his oxvgen mask
and put it on, for otherwise he would soon
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the = ifts reactions are tseasured more exsctly than would be possble in Mgl i higie lans, each
Iy | i i |8 0l e i 8 AR miotor. Lloy FLomallion e lee il Wi hroueh this tunnel I Matiohal
Vebvisory Commitiee for Aeronaut] abioratury, Maflerr Fleld, Califernis. Pline belng | | Hyuan
FR-1 Xn carrpiey hghter driven 4 nbanation ol propeller and jet-propalsion unit (page 341

lase condclousness [ram anoxia at 40,000 §
Of course Lhe airplane mus fly down to
lower levels as [ast as possibibe, lest the crew
siiffer from “bends.” This s the same trotubile
that sometimes aflicts divers in the sed

Divers get bends when they come up Lo
ast from the crushing Lienieath the
o to the lesser PTESSUre il the surtace
Flyvers get it in the below-normal atmaosgprheri
pressure of high alttudes. In both cnses
nitrogen in the body forms bubbles in the
blond and tissues that cause severe pain
Painful gas pockets form, too, in the knees,
elbows, and other joints. You can see them
in X-ray pictures.

As pirplanes flv faster and faster, they pul
anather kind of strain on the human body that
aviation medicine haz had to overcome. That
strain does not come from stroightaway speed,
ior every minute of our lives we're spnning

||r|'--:|||.

with the earth agbout 1.000 miles an
I'||| 0N | 8ven notlce 1

L
11
1

i slrain comes from accelerating
denly from a standstill to high speed, or slow
Ing clown egually fast, or Trom Lh centriingnl
[orce in fast, sharp toms.  Asrplanes can

Lk
it, but pilots’ bodies canno

When a pilot pulls up out of a fast dive, o
makes g osudden, sharp turn, or 15 suddenly
catnpulted forward, ] rravily prutl-
ime om his body quickly increases from normal

to several times thal mmch,
Where o Muan Weighs Hall a Ton

That has the effect ol '_'!l.ul.l:-'
ns owelght, A LoU-pound man
welghs half a ton. His blood becomes as
heavy as maolten lead. His heart simply
1sn't able to pump enough of that heavy blood

up o his brain, Blood already in hiz bran

4 .
LRt LOECE O

increasinge

suddenly
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drains down into his abdomen.  Deprived of
blood, his brain ceases to function norméallv.
He becomes temporarily blind, then deaf,
then unconscious.

In the Aero Medical Laboratory at Wright
Field our flight surgeons built g “human
centrifuge,” a =ort of high-speed merry-go-
round. On this machine human volunteers
were whirled around and around, simulating
what happens in pulling out of a dive. Tnstru-

ments  attached to their bodies reglstered

pulse, blogd supply to the brain, and hrain
waves, and made tImtm1r¢]|ugmnf- Movies
were taken of their faces (page 402).

Weird things happened to men on these wild
rides. Their heart rates and circulation of
biood in the brain dropped way down, then
adjusied to the new condition and returned
almost to normal. Centrifugal force draggped
down the tissues of their faces until they
IMkﬂd -:n m -ﬂIdEl.'.

On that machine vou can whirl a man at
100 miles per hour until the force of gravily
pulling on his body is 20 times normal, more
than enough to kill him by anemia of the
brain or suffocation from inabilitv to breathe
against the drag of the increased gravity.

“Gravity Suit" Makes Flyers More Mobile

Out of the ordeals of the men who rode
the centrifuge we lenmed how much estra
gravity pull and acceleration the human body
can stand. Out of this, in turn, came the
“gravity suit,” or “Gesuit,” which helped
American fivers win many air battles in
World War 11,

The G-zuit conzistz of bladders of light
rubber st on the abdomen, thighs, and
legs of the wearer. Inflated with air auto-
matically when a pilot makes a sharp turn or
comes out of a dive, these bladders exert pres-
sure enough to reduce the drainage of blood
from out of his brain.

Wearng a G-suit, a ghter pllot can stay
conscious under seven to nige times the normal
pull of gravity and can turn faster than he
otherwise could without losing consciousness.

Filots who wore the suits reported they
were dble to maneuver into positions to shoot
down both Jap and German planes which
otherwise would have escaped them,

Anather great problem of high-altitude
flight is getting out of a disabled airplane

and returning safely down to earth. Its
almost a8 difficult, in some wavs, as getting

out of a subn'uu'mc deep under water,

At 40,000-feet altitude you can't just jump
out of a plane, pull the ripcord of your para-
chute, and float gently to earth, For some
mystericus reason parachutes at high altitudes

The National Geographic Mapazine

open with 4 tremendous shock, 40 ar 50 times
the force of gravity.

This shock is enough to knock a man un-
eonscions, Injure him seriously, or even break
the parachute harness.

Moreover, he would die of lack of oxyzen
and cold before he could Roat down to Jower
levels. Heavy clothing and a “buall-out™
cylinder of oxyveen to breathe on the way
down reduce these dangers,

Nevertheless, the Army Air Forces now ad-
vise men who hail out at high altitudes to fall
free, without opening their parachutes, until
they wet down 1o about 15000 feet. That
wiy they're exposed to cold and possible
failure of thelr oxygen supply for only two or
three minutes, and the parnchute opens with
a comparatively mild jerk.

A new parachute made of wide ribbons tn
reduce the shock of opening has been designed.
It can be set to open automatically at a pre-
determined altitude, in case the wearer is
unconscious from amoxia.

Getting safely out of a high-speed fighter
plane is even more of a problem, At a speed
of 300 miles per hour or over, the wind forces
i man back into the cockpit when he tries 1o
get out, It rams down his thioat like some-
thing solid, flattens his nose, pushes his eye-
balis back into his head. In World War 11
the Germans solved the problem with an
“ejectable seat™ (page 404),

Pilot Shoots Self Dut of Plane

When a fighter pllot had to bail out, he
pressed 3 button and a small explosive i:]::lr;I{E
under the seat blew the seat and him with
it right out of the plane. After he detached
himself from the seat, he opened his parachute.

But today fAghter planes are climbing to
ultitudes where their cockpiis have Lo be
sealed and pressurized (o keep the pilot alive.
1f he opens the cockpit to get out, he will die
irom the low pressure and leck of oxvgen, So
now the Army and Navy are talking about
fighter planes with ejectable cockpits.

When such a plane bedame disabled, the
pilot would press a botton and the entire
cockpit, with him inside, would be blown
clear.. Within this protécting cell he would
fall free to safe lower altitudes, then open
his parachute and land.

How much higher can man fly?  Will he
evit penetrate 1o the top of the “atmosphere,
out to the very limits of the ccean of air?
The same scientists who told me that “im-
possible” is an obsolete word helped answer
these questions for me, too. “We now agre
seriousty studying.” they said, “the problems
of flight in cuter space.”
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Twinr -econbrosl

She used lo crave saveral blankets .
wanted one. But with -E

Flanket, slie sets fvr ool frr the warmih she wants

e lusiye

He sets his conteol for the warndth e wants, Bou can seep
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How wenderful ... this new

AUTOMATIC SLEEPING COMFORT!

G-F Auloamalic Blankst [with exclusive Double-
contral) keeps husband and wife lightly warm all
night! Adjusts to changing weather automaticolly.

rves yEARE uack. General Electrie originated the Anto-
1 matically Controlled Blanket,

his vear, (o0 E.
Woankets, Warmer:
Muoch smpder o hanically,

e ik i wnrvimjlrurrll Aubovindntn

;"':Ir-rl'.':
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And, for couples requuiring dilfecent degrees. ol el
mdneing warmih, G. F. introduces exelusive Teoenntl

Mlankets , .. (in addition to Single-comteol Blanket ).

One G-F Blanket eurn be wmrm as theoe. Fits any hed.
'Ings imte any electric outlet. Set G-b Bedside Caontrol
(or temperature you want all might. Adjusts autamatically
bor weather chianyes,

+-E Blankets average only 2 eents a night operating
vost. Now al better stores in Limited quantities. General
Fleetrie L TH NI J1ri||;_'r'|r||-r[ 2 onm.

Approuved by Llndirwriters” Loboramuries, Inc

¥
i

, . Automatic Blankets
!

h_ff’l FIRST IN SLEEPING COMFORT

GENERAL @3 ELECTRIC

Sof Exclusive G-E Bedside Conirel
(=ingle ve Dhoulide) bw the warmiil von
waitl ofice anch eeason, Conteol will odjesl
pu lomaLically to keep bed (gl you) = just

Feht” all nhehil, dvery pdsshit !

Prewarms bed! Tum on -FE Blanket a
[ew mibpsites befors bedtime. Climbr into
bed and reelnx in sunny warmth! Sleep
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Squlng.pﬁq.-_-dl NNE G-F Rlunkest takes
the place of THREE regular hlankets,

Sea v s atNCAEe sfrre, iy s Toomae and trombike

miakiing bemils aoud s lovnde s Lalls (wssh-
e s lruitt s switls II”ll!l.llui'll L T l-II|:.'.
Threamy il.l--r-"-_ TR T A |||r||||.n-L-_-_. Heaii-
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Excusable pride, surely, tor the owner
of o Scolt radio-phonograph to want
to show it offl So we've mode it eosy
as pie to do that. The whole control
panel ond receiver ossembly slides
forward ot o finger fouch—reody for
inspection. The Scoti's "elegont engi-
neering does the rest. The best thing
is just to turn it on and listen. You con
do that at your Scott dealer’s. For his
name and address just write us . ..
Scott Rodio Loborotories, Inc, 4448
Rovenswood Ave., Chicago 40, lllinois.
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- \ the prize winner. More than 30 vears
' of building only to the highest gquality
standards, has lilted General Tires far

above the commonplace in the confi-

denee of those who know them bhest
s » = e enr owners who, on new car
after new car, alwavs Change-Over to

-enerals as a maller of course,
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Where warm Pacific currents lap the shores of Canada’s West

Coast, nature has created an Evergreen Playground —

for you!
In the very heart of this garden spot — at beautiful Victoria —
stands the jvy-clad EBmpress Hotel, famous for gracious

living and guiet, unhurried luxury.

Here summers are cool and refreshing . . . winters mild
and balmy. There is no “closed season™ on beautiful
Vancouver lsland — or the nearby mainland of
British Columbia.

'h For lull informotion comiwll day
A Canad wif Paehe Rullway office
T, Bryolr own agant,
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Retail Price $209¢
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mneh less, (A small eharge is added 10 cover posmage efret purchasing tour ssch books from e Club

und other matling expenscs.

Ay 4 member yod fecove a carelul pre-publicanon o PR LTI S
report about edch book-uf-the-month {and at the same '
tume feports alsiue all odher impoartany oew books), 1 faidres
yviord waeek the book-of-thesmonth. you liet 18 come. H i O ————
mot, you specify some other book you want, or ssmply LALF: « ree o
write, “Send me nodhing With every two books-of Ciipiy

the-mionih voul bov, Yoo recvive, fride, 3 yuloable boak
|| r 1 .

dividend I"lrlllL'r""I.".':I'l and Cirtenmmn® Fagey Talex ia o

g_l.-ll.r] example of the book-dividends you ger

Your only obligsrion as 4 meem et in to buy no fewer
than four books-of-the-month in any twelve-manth
period, and you cen cancel] your subsd r|;1ru|n Any time
alier downg o, (Prices ave illghily begber fo Canadal)

Begin My A bsdg T iay WA

1 kiind wiye il (i Sl R il b i

il grizys are sliEsh!lr kigher In VsmasEks ol ihe | S sl
Lo s e LA 0 I'-J..-—.-_ WTICAL als = L1F. v LAFgSE far Sxup
[TETT P [ S Y TP A T A | = g iim Lig

.l.F.IJ".F‘.f'J..I"F'F‘l.F‘F‘F ¥ J-'J-..F.rl'.'l".f"ﬂ '-I."-F " F'.l"-.i"ﬂ".ﬂ

A g g g G G g o
{L*#rrrrrrrrrrrrai-.ar.rrill.r-r"'.r"'fil
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TRI-COMPAX
CHRONOGRAPH

The last word in “watchimalting—a
mastecpiece of craftsmanship and
precision. Recording rime ingervals
trom W seconds 1o’ 82 hours, it has

s mchometer and full tulendar mech-

anism, as well as the moon phases. In

staiilless steel, $158; in 14 Ki gold,))

5275 (Federal Tax Incloded). At
selecied Jewelery,

THE HEMRI STERN WATCH AGENCY, [NC.

| Univarial Geneve Divition)

7 Flth Avenue, New Yerk 17, N. Y.
mantrea!, (anade «  Gopagve, Switreriond

=:||'I"."|,'H[.."" I ¥ r.ri'f daris ':"r

punlic hospitality

The
WALDORF-ASTORIA

i " 3 "
BALCOTE
means NEW BINOCULAR ENJOYMENT

II'I:'-I'I'I-' I-'i HFI.['..'I'l[i.. -..-'.l.ll'..l [!'": (st & e |'|:|_|:1_|_!if
advantage of postwar Bausch & Lomb Binocy-
[ars ¥ Because now you see details vou never
could pet with uncoatéd glasses. At the track,
the stadium, on the water, or in shadowy foress,
revealing detail is brought oot in sharp con-
trast. wWeoee pow for informanion on this new
Line of binoculars—"the world's besi—by any
fesd.” Bausch & Lomb Optical Ca., 514 Lomb
Park, Bochester 2. N. Y.

*Nalrorr i1 the Baurch & I aiph awit-refection coaling

—fpwr-mpifironife of am fuck thick—wnred sdu ol sie-

fo=giary iRTIacel I.:II pint b jutfipeei vm Fhe mpodel 1beew
asvir). It culs light layy ay much oy 509, preesuts

Rave, bwcrediel image confrast,

BAUSCH & LOMB

v



'FORDS 04T FRONT

3

e WITH CROSS-COUNTRY

| .i.'l"k dav behind the whesl of the hiz new Ford will
The only

100 h.p. V-8
in the low-

priced
field!

shiow sou what rend coamlort meoans. Here's o car with
palid sureness on any eodod .. o aar thot's enay o
!||_|!'|r|!-- iiam Lo l'lri'.'-' -Ill'lr' ||I|'!"i,'|'l:| ||'..|'-.-||;'= ri|||-:
stendily even in cross winds and on curves. New mulki-
tepl “Hest-ride”” gpringz cushion the milea. Dvep, soft,
correct-posture. seats give you  perfect relsaation
Flenty of room all around vou, And that flexahle,
Only Ford gives you 100 mmeraher, oueeter, more poweriul PFord V-B osngane
horsepower, only Ford gives
you the extro smoothness of
on =ight, only Ford gives you
g 'Y type engine—the kind
used in America’s eoulil=st cars|

evisln Ehées Mills amdd thelves on distanee! See vour

feiesnidly Ford Depler today]

‘:.'f_;',""--
THERES 4 AP W OUR FUTURE

~=9



W
“"the fabric of tomorrow®’

Monssnto snoouncisg  Hess
brom, 1 nisw textile chimibes)]
which i= petundly fuged In-
gidis the fabriec fibers, This
proceds o choatges and ime-
praves the charncteristics of
iy fiber in which it s fuzed
that such n fiber becomes
something entirely pew and
different—otifeide gl of
pia's pretians experience 1

ratiral oF svrlthelies filhre,

Lok [or these utterly now
|||—r-. r|'|||-: i W, i1 HOM=
ments bearing the tag you
e helow L, . mivle erashe
resislant and shrnk-resislant
by Hesloom, sef retmning
all their natural softness,
alrength and resilience,

In imcreasing guantitios,
yviour'll find ganrmenta with Lhis
Hesiloom tag nt your favorito
stofe . . . your gusde o [nl-
ricg new Lo man, and @ o
o wevnan! For e e
seriptive folder, “Resloom
anel You,™ [I||.--E' write:

Monsasmo CaeEsoan Co,
=L, I."ll.l.'.=

MMr Albewrt Sands [ SBopen Plews

L sy ok daped &l Aiaas ik w o |eEed =
i Tkl finisderm, aaye: " Headaas
e wispslim] by Sancts pives o frely

iftuslys reminlail diombk et in the
p=wer ba bt Wdeenm ol muillions i

HELLY Iu'll:.!:- -_i " i

ks w | Comonrdlg-Trolsg Corpi - eotar- Gereanvman T, bnms

gilsoee | Fronkly Fabrics Cetp, g Héavymon
frem; | Joieph Beslinger La allinsgn Fahck Carp.
<€ 9 MoNsanTo
R e e CHEMICALS ~ PLASTICS
1i Nk TELE | dN [ o ] T T R bad 5" 1
W (TR | Eem +| i ¥ 2

fee =i Mal Bela TG e o5 65 Eii

Febr=s = imny leond sy dod 5
EECEVERGT IMDUETEY. I sERYES AN ETSND



The kid with a four-leaf clover

He's one of ane million, seven hundred thou-
sand 4-H members — junior citizens with a job
to do, a will to learn, and a warm, quick answer
fur that old question, “What's the younger
generalion coming to?

They could =l yiu about the boy —with a
single calf as a start — who bailt a Hourkshing
dairy business und a £20,000 stake by the time
he reached emghteen, Or the girl who sewed
241 gparmeonts while she “grew up™!

Hehind such youngsters and thelr success 13
a four-leaf clover svmbol which signifies head,
heart, hands, l'nu.'n'*.F It's the ¢ 1|! lem of the
4-H Club, m-l to young folks on farms every-
where, it brings something far more than lock
It [||,||£_, them egquipmens for fiving,

The real value of 4H Club work is not, in
deed, to be teckoned in dallars and cente, nuor
even in immediate resulis, It lies in the de
velopmient of new leaders for the nalion's

future, We ot National Dairy are proud to
salute those who choose dairyving s o life's
endeavor, especia lu. W 1.-.hq n grealer milk
production & " Hege is 0 =
portunily for 1|I .th 1 luwns .un] cilies_ too,

[ledivated to the wider use and better under-
standing of dairy products as human food . ..
as a base [or the development of neww prodics
and materials . ., 5 o souree of health iand
I"l':.'.'l.'.'.'.'..'.'_-_ g resi on |'|rrl‘ fidrtres amd  En |'l||l'“
foterns und cilies ul." Imeriea,

NATIONAL DAIRY
PRODUCTS CORPORATION

AND AFFILIATED COMWMFENLES




{ [lie €M Dloomimnien ienvlies wods Tk an
- f

autumn yacathen of ewciiing new srperi-
erces im @ chHmate of raomantic charm
'oor beauriful Shkenandoanh Yalley —
“Limisd ol i Ihermddiingd 1. ores CTEr
Vilrtinle™s ormescEilead Al wiel o el e s

revel in Mvature's symplumy of color
Froesy Cha povissEmimiogm to fhe ees , . . VEREE
o iefai] WY EERS ki ki@ il actEes el
Eirrimes 10 2risit Smeritcuns hask in
aut i sunahine at the Virginia Seanhore

il play, ek Feediaa dil Lo
mi ploctuiesdluiv Fosdadfia FEverything

vieiid Fe lisok brcil Fods g b s voi im VIREENRLL

VIRGINIA
IV SERY AT I A ISSTOS
Hasarm 07 | W14 Capdiod Sireet

it hmaord 19, Virdindn

ROMFIT

;@Eﬁﬁm

The wateh band

of lasting
wittislaction

iR 2§ e —

Briter dinies Evenpwhens. Wnks oy llusiraled Kamlit Bookle

Fargndr Chan Carporaiien — Dept. N-11. iremplen 11, New ey, U

*5000.00

GRAFLEX

PHOTO CONTEST

JULY 1zt 1o
OCT. 151, 1946

10 PHOTO CLASSIFICATIONS

1. Partraits 6. Animals & Pets
. Pictorial 7. Caolor

2

4. Action 8. Sports

4. Industrial & Scientific 9. Humar

5. Children & Babies 10. Spot Nows

e your local GEAFLEX Dealer for com-
Hete Conteat Rules and Official Entry Forma
Jet o on this great netion-wide photoocontest !

GRAFLEX, inc.

Rochester 8, New York, N.Y.

WISIT Grellas lnlarmailen Cenmds - - , A1 A0 Bocvwebeller Wiox
Figee Toorh, K pep AL Wikphars i Lig &ngelips. Collifoewi

.
i
£



Grandmother

Years ago, when Grandmother
looked 1|'|r11u;__‘|1 lier stee eI V] M al the
seenes of the Southland. she didn’t see
views of modern industries and |:Lr!_'|=.
cities like these.

Fur Grandmother’s South was the
land of song and SLOTrY & = » ol Ililtitr-
Rl |.|!.II]1 AT -HII.J Liroad helds . ..
of moonlight and wisteria . . . of ™o
mance and beauty. It was aleo the land
af opportunity for industry amd busi-
ness . .. although she never guessed 1L,

Since Grondmother’s dav. hoee in-
dustries have grown up in the woith-
lamid, And thevre still :_'rlmjn::', oo fed

e

-

4| =

"

H;.('.

o

Never Saw This!

by nearby sourees of limitless raw ma-
terials . ., mourished by rich, !:ip.ul.ur-
ing markets close at hand . . . manned
by skilled workers, .. and favored by
a mild climate. abundant power and
fuel — and the efficient, lll‘]'-t'niill-llh'.,
cennomical l,ruJ:1:'~|.n.lrLulil.ll.'l of the
Southern Railwoy Svstem that ™
the South.”

N, Grandmother never saw these
anlimited industrial advantsees. But
others did. And you will, too, 1f you
"Look Ahead — Look South.”

EnvaaT E. Novmas
——

Presydent

eI e

SOUTHERN RAILWAY SYSTEM

The Southern Serves the South



Held over by

Rway
POPULAR REQUEST H

Extra months | i
of Swummer | \\

>
< .

NorTHERN FurntTurRe CoMPANY

MALLHES OF RBCDRCCES KD DINIRG DO FRORENTTUEE

Your mre waloume (5 wisll ol oW

It may be near=winter by the calendar, but 1t's Basion Dhiceys Coddmsell Olivelesd  Bolles
still summer in Tocson. Fall 1s wonderfal here— Dstrott  Eowwos Ciry  Milwoukes Minswopalis  New Yark
and when biizzards howl back east our days are Fhibodwipkun Pi=sburyl i Loum Shpbep g
warm, dry, sunny. Here you can fish, hunt, goif
.« « 0r Jjust take it easy, guest-ranch stvle, in a
winter sunshine climate unmatched anywhere,

MEN./MEELT 7HE RAZOR
with the

Histeric treaveres. Nutional Parks, Old Mexico
next door. Excellent private schools. Sanatoria,
Hut please make sure vou huve confirmed reser

vations for iving accommaodationsbefore coming.

MNoomuarter if yourr Chin fooouts baling
W' Lf here"s thii |l||'-'||.' l.'.;:.l_"__-!'_:l_'l'
. Ilrs:-ut Dhurbiam - Pupl
!-I :-'-'III T

YOUR PLACE IN
THE SUM 15

= - O3 il P

«RTEVLEERAD .:.:..':il-ri:l._i- I'_i_l._._
o SEND FOR FRIE BOOK == =——=—= - that holds an edge agsins all odds
Try i You'll like the Domes's excel
et '.'.l|.i|-.-.'. Ciddl, EfO ¢ ECTEri e

wide sthaving sedge. et one today

Tueenon Sunshice Climate Clulb
- A BaEbis, Taoedd, AFETLE

Pleane send froe illuatrated book imsd Tull jiifisr 3 Meds
matiou o6 vacotioming in " ecaon [he Dorset with 6 Blades 758 ar oh J Haris
Eviirham Batber-tvpe & bladed, £1.00 T ey
o Blurhain blades o bt osher fazoe,
Adfries 3 1o DL,

N e — e ——. S

St ——— e —————Swwe————— | | DURHAM-ENDERS RAZOR CORP., Dept. 3, MYSTIC, CONN.



Santa Fe

. . 7o the colorful Southwest

That's right, chico.

And *all the way® in the hnest modern style:
and now on new and faster schedules.

For Sants Fe feels 2 great debt to nature for the colorful,

romantic land through which it rume—and
2 real responsibility to our patrons, to take them
throwugh it in the fincst way.

SANTA FE SYSTEM LINES

serving the Weat and Southwest



In goid or sleel.
oy of thete woelchss i Umiled.

WiRNIET OF 168 SREERVATEAY aWBANS
TG AND SENVECED 07 LEEDWNE [EWELENY ALD OWEN PRI wORLD

Copf. 19 Moveds Waack Aprmev. Ter, . 610 Felih Ave,, ¥, Y.
1S Poruwn 5 . Tohesit, Ces.
TH&WEL '_'I-!-I'Iil.i.l'r Wikl EWiEF LEHAFE

Come to Florida foe fun . . . to golf on
(mirwavs that are green all vear . . . o awim in
'I"-'Jru |||'.“' waters ; res fiah 'Irl-:l',.I'.l'l I i;uﬂd“ il
viariotivs are wailing o test yvour skill i)
relox on, broad, samid heachies, or enjov the : [ R -
rXciting spectalor aports and sttractions the | '

pleasantly diversily each vavation day and nizhi. FWOMDERTOLDr e w Win

Florida is Fum pav, lascinatmg (an Hr'.||l; . ARl Nghe waghd dress cam
arownd the calendar, | - rel fod Gkl oweld, wingfr aesl
But Florida in so murlh more than s son | i bpmp BA poan ol DM
Blls ""||I|1 averoumid. There are real s Gprprortiriat e 5 E inrratvgy gy sy el fves
in The Sunihine State Tor many types: of i ' ' mg grEn—eracieriy hean
business, industry and pgrirulture lii51|;:|.-.|r1|.|r.|||!, i Bod nmal Peol = § porreee e
.I'II |I|I|.||:-'l..I Noar I:|_||_||||1 J|_1.|:|.|:‘ Lisii i Mialilied vnl bl digkorguiaiud
Plan now Tor an e':er:r Fall or winter vaiglian SUllity. Wirghip Compeay,

in I'lllllll_lil Al 'I.lfl:l-:lr Yl il YO ““l. ¥ il Ulca. New Yark.
may hnd your [oture, Mall coupon below far
[ree copy ol illnstrated lioaklet

FLORIDA

THE SUNSHINE STATE

MALL THE COUTOINT
l-"-'-‘-"'fl |I-|-"I||-|| '-"Ill SRR ERIAls] .I:|.||I||I||||-:.
Isiblsifimer e, Fionufo

IllI ar e |||l End |'r. II|-I| .."_!'.'.f |-||- -.I| .I_ rl

“TIIS 15 FLORIA

WIiNSHIP

UTICA LUGGAGE
Traditiamal sivce ivra

b -h————j

Riret anf Vo




THE FLORSHEIM SHOE COMPANY +« CHICAGO « MAKERS OF FINE SHOES FOR MEN AND WOMEN



Ready Now...

(Torcienie (7w
by Baldwin

“jr"?’fﬂﬂ-r? Hhose mames. . . .*E;"r--"’.r'“n

I T -
Joreven, Ho diare Hhe grneraitons. . . At on e
. : . . iy til f.| A fine piane, eompoct {n desien
e erened !}‘-'l-:"l-r‘-!."-"-", ..I:":'"Irm.ny e srecameny. ] for m-"!-llprn Bvbip—tiis 5 tha
. ' ACROSONIC baile by Balilwin, Exs quizitely
pivled, it will eharm 1.uu with it= 1_'||.,_|r|. Bie
beauty, A delight to play and a revelation to

¥ ' T heuwr, You will be thrilled by its amasing tane,
[j' q l{ I I_ L [] N l C Let un "I"I:II' you the name af YOur nearcsd
. Halidwin dealer who swill shiow v the ACHOL

SUNIC and tell you how sasy it is 10 own one

B E L [ S THE BALDWIN PIANOG COMPANY
| j i DINCINNATE 2 2HTO

Masary @ Bidrwin dinfmints Henlfen pad Hieenl Plasesi

Hluminate honored service nomes on o
manuscript of music for all to heor

in eévery city; wn and willage, there are names

aewly wrasthed with hosar ansd herotsm, __:":.l__:." Has FIVE
I P
" 2L aramount Inferests

Lee those nomes be heard im your community, Jee a
e be romembersd 23 dayw turm intn yean, For ALL Al'ﬂﬂl'ilﬂﬂﬂi

ithrough the ooble, plowing topes of Carillonic

Bells. Ringing (b temembsance, Cariiloaic Bells 1. i
speak, as o other triboie can—raide in Cresting | Irterminghis
waves of mmlc an abiding message ol falth and Mountain  Plagground
Comimemaration

2

scimdmericn Cxrllonic Bells are the peowndest and
firgst chotce For soch a porpose. Their rhchoess o
tone, their cletr modulations sre onegualled — ihe industrial Advaniegs
supereme  reanlts of more than two decsdes ol

Frent

electromnic engineering and resgarch, Their constrc 3.
tion i compact; they ore convenlent (o toatall farcinuL
rpriring no addibiooa] stwhre=—poderate tn cost Frierdly Foople
If you wonld like to commemarate with Carlllonic 4
Uells, thicse belaved I8 yomur commanity, we ahall v
ba glad to sead o hrochore jiving complete details, Healih-giving
PFlease address Dept NG- Clmate
=
Hot Springn
M Naticnal Park
ELECTRONICS, INC. FOR INFOAMATION DN THESE J,IHIHE ATTRACTIONS
¥ Fild
SELLERSVILLE, PA, AEKANEAS BESDURCES AND DEVELOPMENT COMMISSION
EFRRRICITT DRWICISN
CAULLGC WIS » FAWER MRS SYSIEMS o ACDUSTIC CORMECTION WWTI | | q04 STUTE CAPITOL LITTLE ROCK, ARNANSAS
SOBND DCSTRISSTFOM ZTITIMZ - CHANDCA NELMMGE Lot

"Mantlon the Omgrapkic—1I1t identifies p=u,



! . _
"Tm coming to visit you...
all alone!"

Mama has to sta¥ homn op Account
of sy nEw brother and Daddy cen't
leave hia offis now, bot thay
pay Fullman will takeo caie of me
tust 1ike they woulD. So I'=s
coming To visll you aAll alonh,

2.

|
thie romnforts amil eonvenienee |i'-|| ik o thier, pogdds oFf moontain '.-II Il s Lear
1

Mako your trigs a8 THE SAFEST, MOST COMFORTARLE
pleasant as laamnie's . WAY OF GOING PLACES FASTH



I'm choosing now—1lo

spare her later

o

| |
‘-I_ . Il'.llll THELT: i||II|!| FE 48l H MWL <K |: |l_ ,.|||.|||_' —
| ]
that = the wiah ol every man who
levailes o select o By anosvoooerid

| |
|r- 3 WIse declsan,

ks ahead wncd
sy,
l'ir.-._.u = L T |||||'l.I BHYIEN 3
wortd ol wurry -|I|-|| prerplexity luter—it assunes you
of gettin _'I-L:-u..J.-.I.'. I.I|.-'. L} jic wive dlesign ol modimerid
yin Both want, and that 1 an 1mportant L, For
m chiesing a monument, Yoo o |.J|||--~|r|-' pal for
bt Tor all e, You want it to be h:thlu]h
expressive of the wndivacdoal, Yow want 1t 1o be |u LI
ol wmd clowjuend, Al wou want it o last fora long,
Lony 'IuLE—Elrl:'l_'n-J F ol |:-|.-|n1]|||-

hat s why we suggest that you
citaider ].m'lr choiee of 4 BHosek

ol II.Llli'lll Family Monument
B &

Findlay

HARRKE
FAMILY

ROCK f AGES

THOW T COOONE & FAMILY MOSUsEsT, "' targs sl urirs-
did bagd 1r aoailands withewr AL or nienafeim Yitu fifp
Roch ef A g Covpormtion, Nares,
aad fur o ceps from the Woch aj

irFila i i e

fges Iheadsr in simre

(/ROTRY
\eEs/

Farzuiimi,

P I—.I

GRANITE
MORNUMENTS

ik YOLR DE&LLK FUR FAGUOY OF FERMANERLDE (¥ afd COMETERY

ared its ROCKY MOUNTAIN WONDERLAND =3ubo
THIS FALL—enjoy your most wondecful vacation m e
||_|_.':|-- .III-!' |;|.:.||_ ||||.|_'|_||.J1|||;;.,'|,r |_-I'|!'|':'.|.rr

.‘|Ilr|-.JI||=.'_ e el
pnd the Colorndo Rockies. All the vacaion plessares

of summer = .I.r finhung, big game huntimg skating on
foothil] and timberline lakes, skong on long, open
lopes under sunny akies. An houe's drive from Penves

sarnbmanes, ol «

Rewipmmilsiisnes m Ny d@isle

. . SN SN NN NN N N TR P CEE- CEE- e

DENVER CONVENTION AND VISITORS BURTAU

f i el foemmanndsy §Re g o
£219 1T Sivewi, Denver 2, Calonrade, Wepurliaciil LE2

S Yuldes |}

o the blasing colors ol e m U T,

Pasrmiind Es Secwre

symd Fall Wasafinin Faldes [ }

ime .

._-. |||.Ilr"| -

LY,

EVERY BAY I8 A

The Merriam-Webster Book of

gives you essential facts aboul
40,000 MNoted Men and Women

WE:HETI".T-!'E BIDOGRAFPHICTAL DICTIONARY
contains moare than 0,000 coacise bicgraphie,
with promamciation of names and all esdetdtisl Facta.

Includes scientlsts, statesmen, exploters,
pinters, actors, radia 11t':'-1":1|rln: emin=Ent HEures
rom every othar field of actwity. Ar inwvoloabie
source of Information for writers, speagkers, and
readera. Praopared by the expert staff of Webaoer's
New JToiematiopad Dictiepary, Seccond Edrfion.
1,756 pages, themb edex, §o50 AY vonur  boaks
dealer. or From the publishers, G, & C, MERRIAM
COMPANY, &0 Foederal Su, Springheld 2, Mosa,

STl TR,
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It pays to know when to relax! |L;“‘—Lﬁ:;

=
= 5
i
|
-t

If you set too fast a pace in work or play.
worry too much...or often get upset emotion-

ally, },rnu waste your energy, and faligue sets in.

If you are continuously tired or listless, see

your doctor! It may be an early sign of a serious

ailment or an infection, or be due to poor eye-

Metropolitan’s Ffree beaklel — " Fatigue . . .
What To Do About Thal *Tirad Fasling™ "

Me.trﬁpnl-ilﬁ.n”i.if;

—gontains maony helpful suggestions on I“SUfﬂnEE cnmpun? )
I i i 1 PINT

how to relox aond keep fit. Write todoy for r | 1 i _I__..L .l!r.r",i J

booklet 96-N. o Ny P |

ooklet 96-N | Masses Aviesve New You 10, 5. Y,




What John Ledyard discovered in Siberia’s “icebox”

% 1787, an Amorican explorer named John
Ledvard spent the early winter in the Sabenan

|_||_'|I:|I:_|:.1_ ..r' 11'.'.L.Jl'.ﬂ.:|.-

In thas particular section, the winters are so
B i |_'|JE|'|'_!E.I|_' li.i[[;'_ Jﬂ..] i |L.|j I'_].l.n.L il, 'h.l.'. |:'-|: LTl |.'.IJ'|1:|J.

b weebiox.”

Ledyard was interested in the way the natives
af “the icebox”” ived durning the months of hiteer

culd.

The Yakues had no wells, he noted 10 his
diary, d& the subuioil never thawed, oven m sum-
mer. 5o the Yakurs cur e from the nver Lena
arul ;||||-|_E thor -.f.'intr_-rl-u L S im thie :'.'.-[L! like
frewissl. He fonnd them usmye thin sheets of jee
for windéwpanes. And, according to theaexplorer,
the Yakut milkinan delivered milk st the dooe
i frozen chunks which kept perfectly, outdoors,
pntil necded.

It seemed to Ledvard that the Yakuts adapeed
themselves well to some very difheulr conditions.
ﬂ'Jn.':.' suceeeded, prerty well, in thewr efforts o
protect themselves against o penod of scarcity
and hardship—an effort which man his been
making for a gowd miany thousands of vears

But it ii only recemtlv—in the last LX) veoars
of so—that this effort has really been crowned

'.'.-'1r'r'| LIS, II..IJ::|-|I.'4 r|'|:|.lI.[I'I'|'| [N Il--l.- r'||=..LI.E3,-
learnied how to do considerably more than get
throuph o long, hard winter. He has, at ase, dis
covered how to protece hos famuly and himsell
agminst hardship— for fife.

He does thas through nuurance,

By mvesong momsurance a omall fracton of
what he earns now, the head of a Family ecan
make sure that those who depend upan s eam-
ings will continue to have an income, no motter
wint happens to him.

For neither acowdent, old age, nor even death
eclf can bring mnancml hardshop and need to
the famuly of a2 man who has an adequate, well-
balanced meurance program.

Awk your T ravelers agent, or your own broker,
0 -.|'||||-l. :,-'uu oW l:'.L'.I.]_'.,‘ '-||.l.'|| sl |IIH§|..'II':I =l ] h-i

YU,
MORAL: INSURE IMN

The Travelers
ALL FORMS OF INSURANCE AND SURETY BONDS

The Travelers Insurances Company, The Trovelers
indemmoity Company, The Travelers Fire Inmur-
aice Comipany, The Charter (3ak Fire [nsurance
Company, Hartlord, Connectcot.



There's no battle of the sexes...when

TRIUMPH
is the gift !

/' VALIANT FOR MEN !
' VALIANT TUCKAWAY FOR WOMEN !

Sheaffer's "TRIUMPH" Valiant is o rvaged pen
—a he-man's pen—a perfect writing instrument of
great beouty and perfect balance! . . . Sheaffer's
“TRIUMPH" TUCKAWAY, while no less enduring,
possesses the dointy grace which women admire.
It is the only pen specifically designed to be carried
in any position, in purse or pocket, And the match-
ing pencil even has a jab-proof point. See these
. superlative writing instruments—compare them,
s H E A F F E U feature for feature, with any others. They deserve

ey SE 3R, W i Mhasfios P Cin
TRIUMPH PENS
y ¥ 7

I-IIII.I'-. r _p.rllr'll_

e F : = r anl, S$17.50. COrhar sah, $3.95 ond up:. Complete range of Calom

and will welcome your most critical inspection!

A, VALIANT a¢ YALIANT TUCKAWAY pen. $12.50; penell, §5; complele

el

Listen Every Sundoy te Sheaffor's Parade with Carmen Covallare—~NBC Complele Network, 2 p.m.ES.T.;3 p.m.E.D.T,



Make Movies

of your youngsler playing...in full color
..o show on your own home screen

LIVE ANID) RE-LIVE the moments that
matler . . . in home movies of vour children
and family . . . vacations and outings . . .
shown on your own home screen. . . in color
i mmotion,

It's CAREY W ith Ciné-Kodank—in color
'l.-'.iI|'| ]"\.Illllii!l']ﬂ'rll'llll e & & OH I:Il...l.‘l L-.!IIll-'.'.ljirl'.
Cost? Far less than maost }h-n|ll-' think.

l'.'-'.'.r.".-lr.-llr'rn' marir sermgee-—Rodak, and Kodak
slone, offers vou all the movie U e anid
service you necd: | iree- K ok, world's mos
prapriilar lioimie miovie cattieras: Cine-K odik
Film, finiehed without extes charee in any of
Kinlak's world-wide chamn of PrroeRing
balwwratores: atil I"-.-ul':r-.rnllln'. Lhe projector tliad
h'|||_.'|...- ViVEEY BNy jes -|r|'.|-|l. |l.|||| ]u|'|||.|:|1|1]1 i

Ak vour Kodak dedler for the fall stoey of
hiomie movies with Line-hodak . . . or write
Fustman Kodak C: mpany, Rochester 4, N, Y.

Home movies




% An unforgettable fruit cake of rich,
oldswaorld flavor—a delectable harmaony
of glace fruits, chioice nuts, raisins, and
fing imported hrandy and rare wines—
blended with loving care for your delight.

Serve Hoenshel Bruodied Pro Cake to
the family for all choce occasions, to
vour guests 8t teds and luncheons; or ax
g delightful sccompaniment o your
fine wines.

" o

As an unforgeitable memento of fashionahle wed.
dimgs, the countrr's leading brides ife using the

i{ W P i eTRunl el y Yem, I ¥ st mew Hoenslyel lII;Il:-'l."ll:.l”rlb.' Fll.l_L_'l.jll. af Groom's
rrect bt pleaiv fivi fuple dealer' | wawe. Cike—24 slices of inimimable Woohshel Brandied

! From Cake in distinctive individos] haxen.
HOEMSHEL FINE FOODS, INC. » Sundusky, Ohip . ' ) ]

L FiErLd Inalpudidmad Mabers of Fradd {Czde dn the fLE
Pridt Cowwa wiwitl peabpaldi 1 . $1.05: 1V e, §1.535
d ik, §7.ER; 3 th, 3445, 7 lk, with hard sguts, 3185

want of Bocky Mbn. oofd 3510 peetmgn.

rlOENSH EE—

Eraraled c e Gake

"ENOWE ND SEASONY
PLUM, FIG, FIG-DATE PUDDING, BRANDIED HARD SAUCE

H"" i e BT VaSATION W0 Britmh Tholumbia, ."-:'i'.li:l'.'.
W, - meced for natore lovers! A vist pAnomoa of
scrnie wondets, animal anild bsh Lfe, eolorfal
Indianse. relics of their ancestors. A thousand
happy, hotday vouces call you. Seasor— june

u:l_"[ ";'l.'_'|_.|_.|]'-|_ ,._._'||-|'1'|:|-.1||I:|rr'l [ 1ii P F 'I.II'Iur'._

[riferrrricition

R GOVERNMENT TRAVEL BLIREALI
Vicrora, B.C.

aMEPRRD

Hﬂme LIFT

THE AUTOMATIC ELECTRIC L
RESIDENCE ELEVATOR
Cipecates from Light Clesid

BEAUTIFUL
Raised-Letter
STATIONERY

OBl b ROV PN Seewls |
e Epslriasry wdsipf moomid
nrl sdldries, Gy | o

ELdme— - B Fisilvsa e
impitanl bs qquichly impreesed b u DED fnd I_ .I..I ol
I dlwtimvinfeld iaddci liis |i' (h . II.I . I- L L5 oR I.-I.Id.
pers on yaur fawienaln enela » |||. IEala Lyl I e el

gaper aad envelopie.  Far . Exienuiredy usesd tlaromph
gisiied Beagdiful thnn princing anil erete ek Jese, WL dbod cul i | = Altinm.
paper, PoiscEnl smboasser, liielime guaruniee. Th ]i = LITFT is tleslzmey Yoy

2 s UP NOTARY, CORPORATE AND *"-- % o have beef, Lnlding

i :||.:'-- |-_I bttty e LS
- LODGE SEALS, $4.25 UP | v sean ',ﬂ.. g e

EimifiiiEgne
i1 b :rn.lrlll.-ll' B2 75 2 dmes, .15 A-linss, 80 TH; 4:lbnes, = g o — i
£0.50;, FREE siyle shes I-|III'|'|F e lde . Fmis l.i" irl ||r|.|.r'||l'|l||' imit |l Maprumaiadives i Froxial Ul

and saxl deaignn [nr el pnd desh modelis, Froompd dhlowrs THE SHEFPARD ELEVATOR CO.
Sald niee by wieiianerd. deporimel sis. Bulldery of Faeet Office and Hoepital [ levatars
EnnVEH E MIREFN W LOTRCN, Fras. 433 COLERANM AVENLIET CIMCIMMATI B4, DD

pdzn ATih Sdresl, Broaklym. X, Y.

Mentleon the Qesgraphic=—It identifies you™



The Airlines now provide ten times as many S - Tl s

won Than el 1w a il PRI | . F . |
ets as Phetore | ar hi | .| n i ] NO6NE the nedrest MAir- P, 5. |:': CISE YWiadlf J. |I IS CATEFE. e S5ire 0o |_ h[lFl_‘
line ofhice or authonzed Tmvel Apent lor & resierva- back and cancel

tion, Your bagg 15 handled ar the arrpom and : :
SEMEC : et Air Trnsporr Association of Americz. 1107

k3, IN. 1I'-.'“';'_._.1'-."-:'.:=.|:|::.'I-I| 6, B, C

- I- I -
Yyl Are maac oo feel at home the minure W
aboard the plane,

B O it g e aiill i - R I
b o N riE N L L] Figis L o i 1 & I

And conventent, Schodiales are freguent to o
Al over the Linited Stares and to dozens of foreien
countrics, (o where vou like,

Comfomable? Well, here are the wiorld's fines
planes, manned by the world's best crews, an l

EHU'-]_"I"E-E EhII:-L‘J_':_H:'ILII boT RSO ECI-C OISO,

i H‘ w—-"—
FLY THE PLANES THAT //} THE U.5. FLAG ﬁ W

THE AIRLINES OF THE UNITED STATES
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® Right now is the best time of the year to take
a carefree Michigan vacauon.

Nature t1 &t ber best, A flaming pattern of
color enlivens the lake-sparred Michigan land-
scape ... tinting the hills and valleys into a
E"righ:' crazy quilt of warm color,

Plenty G-_.I"‘.I’.l.r.'r-hrs.'.lr left. There are still many
wetks of one Fill weather for golhng, tenais,
boating, fshing, archery, and all the otl e
outdotr activities.

Beit accommodationr are ready for yaw. The
Summer rush ix over. And remember chis is
Victory Vacation Yeur. You've earped it—now
enjoy it. Check your prelerence below and mail
the coupon for free literature today.

MICHIGAN TOURIST COUNCIL
Boam 11, Capital Bullding,

Lansing 1, Michigon

r-____'l'-"-'l'—l'l———- I—_II
] SEND FOR |
|  “Free Gooklels :
] Farkdgpen Toaorisd Ceuncl, Il.:_Ll:lrl IhJ. |
I Capitp Bullding, Lansdng 1. £n.
I Michas i-wba] fms Fres, Dinsiowisd ([P I
eturw thend will beeg me jiss B E engepabin Fel SefElsi e I.
I i W " T EE Pt ERICETE -] e
I i Mir=igms ! lalgan bt () il | Faninals t
I ZFH | — I
! AOONESS I
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WIND — SNOW — SLEET OR BLIZZARD —

e Yo

YO LL ML A RYER
AT VORI WANTH
COMFORET FEEE
oM OIF AT
AMD EMERDGY AT
THE EMND O

DAY — WHEM
WEALRE A BAUEN
DWW INSULATED

LR KET

PURE DOWN — Tilipand Swaf The Lighreas
Warmes! Things &n FEarth. Madels for men and
woamen, Syled bor every outdoor eouamon.
SEMD FOE MPW COLOR CATALDS
SCIEMTIRC THERMAL DATA

1220~ BAUER

EEATTLE 4 U. 5. A

MAKE YOUR OWN METAL
GCARDEN MARKERS

PEFAVEHY |lahisw EmSassser la fhs Rrek preciieml (IRrkess
Lg% -8 Pt rom L ||--|.-|| i -::! I mee alrss LI |E' LT
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rekult ol pulling ban from nose. Use
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Dmwlopel by KEA ar un wad i Wind by an wwrtime, Shoran 1 a new

SHORAN - a surveying system
with pin-poinf accuracy!

One emull error in 0 map cen be
posily in the location of an ol well
o mining property. Bot with Shoran,
vl areas ciun now e charied Ly
plane with an ereor of lezs than twelve
inehies in live miles—aml in a malter
of mimites of hoors s oprpmed o
werks or months that would e re-
gpuired by Inbocions surveys made on
the groumd. Shoran s colled one of
the most important geograplio in-
ventions sinee the oompass,

Sharan can alzo direct a plane fying
in 0 bluckout or heavy overcast with
snch acroracy that doring the war it
was possible to deop bombs only &

few hunidred feat ahead of completels
mvisthle pdvaneing troope below with
T TENE |.Irl|"-|'|:.-u-:h|.L.

Just as Shoran iz 8 revolutionary
siride forward o map-making, so do
ull HUA produscts repeesent the Lar-
thest point of progress in their fislds,

Aod wlhen you buy anything made
Liry ROA or REA Victor, Vi e mire
of setting oon of the finest insieo-
rments of its kind smenee iae achieved.

Reidin I:-lhlll."u'.|ll||-r| ioll A wverrei, BC 4 Hiiilds
img, Muslii City, Sem York 20, Listen b
Tha N4 1Vietsr Sl ."irJIrll'r|_'.'1, a4l
I'. M., Eastern Daylighe Time, over tha
NAL MNoerwaaedk,

b oatil H'rl‘lll!!l |:|.-r||1ul|1 El.u]_rrh -d
mrilitary seerel, Shoran was des
velopedd gt WOA Lalswratonies—
a workl venter ol cadin aml ebie.

trooase researoll. The swenn sk ks
that developaed Shorun keep KA
god HCA §istap fatansl g 44
padin, birnadesstan g, teley issan zod
recordel] eniertainment.

RADIO CORPORATION of AMERICA
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+ NEW U.S. MAP
" ldeal For

: Travel—Classroom—Home

i N W W

THIS 41 x 2615 mch fen-color chart just published
by the Nntional Geogrephic Society shows main
highwitys, natonal parks and monuments, and
10,750 place names. Like The Society's other
world-area miaps listed below, this uap-fo-date,
timely and decorative chart i3 a superb reference
source and travel puide for everyone.

MAP FILE: bound Hke a book, 74, x 107 Inches;
in the ten pockets of thi=s file can be put 20 folded
paper maps of 10 folded paper maps with mmdexes.
MAP INDEXES: available for maps marked with
in asterisk (Y): make easy the locanon of names on
earresponding maps and desecnbe areas covered

(PR PR PT T IR IR RPN R LT R T IR R SRR Lo S 0B R R R s
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RN T L
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Nntinpel Gengraphic Spaeh
Dapt. [1-¥F, Waphingion 4, D. C L1
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LUnnada®
S.C1LFa

lesnical Lande of Miis.®
E. A W. Hemispherss x
Furapit & Medlllermanean® 1

HILTON HOTELS

across the nation

Buruvpe aml Neatr Eapk®
| 1i e | i 137

Baifisnn aaild I sal Eant i

Central Eogrope & Meadil®
I heiiler ...[.'I.I-.:-.- in BExrors
Alrien & Weshers Anlh"

Fritiny & Appraaches
lmlin & Hurtis

Ligsllin CdCEan i

The azsoctation of a |1'|'||!'| of |Ii'_:']| lisala

andsplendid reputation with the Hicros lapan & Adjucant Regwa:
. @l Ama & Pacifie Creean®
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Marth AmiErice®
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oreanization brings much real benehit |

to the ||1;|||]|-'- The l1'rtl'l_‘-.h i[|||iﬁil|L:.l] |

i I'rll I. ICFAN Ann |! ¥
character remains: the advantages of fhe 1 y moid Ba

al 1engEnl

Fraclbe Choean®

“1.1|1r-|'-..’|ﬁ.|| nnel manasement 1-} i strone T :
LR LIS TRL |

sl AmEron

central t-1',-_'.JII'L'.-'.I.ri4III are added,

Lomy e e e

ls Mem Tk BH PLALE sod INF BONMGIWAEDR - 0s [hivwga. THI BGlMEN OSSP sl

Sopultheast Anis®

Iha Waorlil®

LB 50, | Rinsses "
Uoited Slates —1040°
Umited Sinter—]040"
Noribheast Uniied Sist=x®
Northwest Upited Sdates :

Soothwest Unifed Siaies

P SBUVENS - b Lot nigion: T TN BNERE - b Dowiws, 8. BEE DACYDOS ELTHDE] ; s Aling, L |
- B Mg, rkbedk, Lsagwen, Foms ond i lesg Bosch, (ol smd dFegeeeg Alma  copieaof Map Filew 53 881 isEmbrr X, 1Y
Ban Sasin: W UTEN BN b Dshosbes, B Hema, THE FRAMDR MLTID I encloss remirtance of § napable in . 5. funds

T T S RN R R R PP T AN R R R R R R L PN L I A R R N R PP T T TR R R R R RIS NN R R I O R R R R R R R R ERIIUR R R E R R R LRSI R RERRRERELTJEUESERERLI RIS RRNERREREREL LSRR RERL ]
LRI RS R R R R R RN MR R R L L RN R R LALLM RL R N R R LR R N R R L LR R R LR R NN RN R LN RRRRE R )
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Printed With Yaur
Mome ond Address
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E=@ NO LIMITS
TO 74/5 BOOKCASE

_[T h Expand it upward or sidevays by add
- (g wectiona as your lbrary grows, or

| 1 | @ wull rpace and harzonoun urrcinks-
1

MAKE

YOUR DWN
With the Roovers

TYPE-EMBOSSING
 PRESSES

fAalwprddl 1o ssedy imdouslry. Hiss i;|"= recquire Finest
les mevil prval il pla=d i me. (i EErn
ram ' e %' hilyh s oo dngy de— wood craftsimanalig,

shredl marding ar length .. soF
metal. HMand= and pewsr-

wparated. Eveicmical 1n buy
and operate. Alau specizlicte in
Mlreknl Tojei Cainlsg.

IOESEFH M. LOTSCH, Pra
1437 3Tih St. Bresklyn, M. Y.

e Flobe - Wernicke

SECTIONAL RBODKCASES

The Globe - Wermnmicks
Co., Marwodad, Cim-
cinnats 13, U,

It's Different
and so Thorough

Lavoris does not depend upon high-powered] germicidal agents; but coagulates,
detaches und removes objectionahle matter, without injury to delicate Cissied

Wk ool o i RECOMMENDATION FOR MEMBERSHIP

£ 00 LCeatincda, E300]

irugdl, U1 e mem FOR THE YEAHR 197 [N THE

Gership, 300 Eaeii
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To the Secretary, National Geographic Society,
Sixfeonth and A Sireets Northwess, Washington &, ¥ C.:
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