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THE AERIAL CONQUEST OF EVEREST

Flying Over the World's Highest Mountain Realizes the
Objective of Many Heroie Explorers

By Lievur. CoL, L.V, 5.

Bracker, 0. B. E.

Orgenicer, Howton-Mount Everesi Flight

VER since 11 was discovered, in 1832,
o ke the highest mountain in the

world, Mount Everest hus exercised
it hypnotic (ascination for explorers.

The idea of a flight to the mountain is no
new one.  Many vears ngo Jules Verne al-
lowed himself to play with the subject.
More recently, however, it was revived by
Brig. Gen. C. G. Bruce, the famous leader
of the early assaults, who, in 1921, pro-
el (o use in uirr-hnf, He :nnsiﬂfm'l
the machine from the point of view of its
being an ausilizry to the climbers rather
thun ne the vehicle for the cameras and
scientific equipment that would put into
concrete form the actual results of an ex-
ploring expedition.

Later still, Sir Alan Cobham * pursued
the matter practically, and he wis followed
v both Frénch and German enterprises.
Then the reaching of the Polest and the
crossing of the Atlantict and of the Pacifick

* See "Seeing the Werld fram the Air,” Ly Sir
Alan J. Cobham, in thy NiTmosir GEOGRAFHIC
Maoazmem for March, 1928,

t Soe, in the NaTONAL Groomariine Macazise,
“The First Flight to the North Pole” and “Con-
%llrl:t of Antarctica by Air,” by /Rear Adm. Richard

velvn Byl September, 1005, snd Augist, 1830

“Alr Conguest," August, 1927 am] “Mapping the
Antarctic from the Air)” by Capt. Ashley C, Mc-
Kinley, October, 1932

f See “Chir Transstlamtic Fhght" by Richard
Evelyn Byvrd, in the Natmoasar Geocearne MaGa-
psE for September, 1927,

¥ See “Our Congquest of the Pacific,™ by Charlss

E. Kitrsford-Smith, in the "‘unnﬁm GEOORAPITI
MacxrsEe Tor I_'.I-:I:rher 1978,

left Mount Everest as the most fascinating
veographic objective yet unflown.

It was in April, 1932, that 1 became
impressed with the fact that the crest of the
mountain might be surmounted, with some
degree of certainty, by an airplane, and with
the importance of this fact to geographical
scienoe.

Although I had given up active Rving for
a mumber of yvears, T had kept in touch with
many [riendz in the world of Britizh avia-
tion and with the general trend of technical
progress,

SCIENTIFIC EESULTS ESSENTIAL

I was the activities of the famous Bristol
aircraft firm and their wonderful develop-
ment of the air-cooled radial Jupiter and
Pegasus engines which brooght matters to a
head in my mind. [ became convineed that
the latest Pegasus, in a suitable i rplane,
wonld carry pilot, observer, and o u,ue!l‘ul
load of cameras und instruments to the very
ereat height required and with a reasonable

LE1,

Without an observer and without fally
adequale photographic equipment, the fight
would be murh easier. but would be mere
foolikh sensationalism, inasmuch as no sci-
entific results could be expected. As the

event proved, this point of view was more

than justified.

The ject wanz hardly more than
roughed out in my mind when | appreciated
the necessity for calling in the codperation
of a first-class administrative orsanizer.
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I Lomdinh Timer—Lourtesy Gaopmodt - Botish Pitizre Cerp,
A CHIF®RIO, AND THEN THE TAKE=OF .F':

L.ord I:_'!:'. desdnle, chaef pint (Reft), and the author, who acted a= chiofl obagrver wnd operated
the mapping, motion-picture, and oblique cumeras, aweit the signal to take the Honston: ¥ estlond

aloil.

Col. P. T. Etherton, a former comrade in
arms of the old war times in France and a
iellow venturer in the Russian revolutions,
proved (o be the ideal partner and a tower
of strength from first to last,

Three principal obstocles loomed before
us: the technical, the political, and the
financial.

The supercharged Pegnsus engine in a
suitable airplane promised to take us over
the techmical fence, in spite of the fact that
it had at that time hardly emerged from the
triai stage.

Meither time nor the funds available
woltld allow us to have a special airplane
built for the flight, =0 we had to find one
thpt was .t-EI‘L'-.'sr];..' m existence.  This wis no
easy tnzk, because these comparatively large
aireraft are seldom bailt except to the order
of sovernments, which fit them into metic-
wlously arranged programs of reequipment.

The held was still further narrowed by
the fact that we would need a large dinm-
eter propeller, hence a big ground clearance,
and alsa by the need [or lifting a load which,
when oxyeen for the long fight came to be
consideTed, wis a large one,

Only a few of the otherwise suitable aic-
planes would take a radial air-cooled en-
gine; and thus several months of inguairy,
resenrch, and negotintion passed before we
were able to place & definite order. At first
we planned to have only one machine, but
lnter we grew more ambitious,

Similarly with the engine, or rather en-
gings, The standard Peeasus. proved a
noble stand-by, but it had to have a super-
charger, which did not happen to be in pro-
duction In quantity at the time, and n
special bevel-gear drive for the unusually
big dvnamo which we required for our task

Months of hard work, punctusted with
pericd=s of intenze anxiety, took us over the
technical obstacles at long lnst.

HEMOTE NEPAL RULER APPROVES PROJECT

The political difbculties which confronted
us in April, 1932, were so great that many
British officials azsured us gloomily that we
coiild not hope to surmount them. To
reach the summit of the mountain, one must
fly vither across Nepal or across a portion
of Tibet. The latter was out of the ques-
tion, That vast, remote country is ruled
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THE PERSONNKEL OF THE

HOUSTOS-MOUNT

Laiiileits Tletms—ACiariesy Ceairmont el Plrtars Cogl

EVEREST EXPEDITION

The two planed, the Howdon- Weithond amd Westhond -1 alldee, were homsed in bemporary canvis
hiungars ot Lalbamly Geld, on the wide, level phliin ninge miles ensl ol Purniey, once 8 ity of Mozl

splendor (see Lext, page 133)

Ly o theocracy of lomas who would oot
even countenance such u suggestion,

The Government of Nepal is sympathetic
to real scientific endeavor, but the Maoharaja
whio rules that beavtiful, remote Rngdom
had 1o assure himseli that our project wis
sound and serious.  If it were not well run,
milshaps might take place, forced landings
or crashes in lofty ice-bound valloys, entnil-
ing complications and embarrassments, po-
litical and practical.

At last, thunks to the support of the Raval
Geographical Society, all doubts were re-
solved.  FEarly im June I received an official
letter conveying the Maharaja ol Nepal's
permission for a flight 1o Mount Everest.

Meanwhile a very Influential committee
had been Tormed under the chairmanship of
Lord Peel, who had been twice Secretary of
State for India. Tt was not long aiter this
that Lord Clyvdesdale jined us, with the
happiest results for the Expedition, as all
the world now knows, Not only had our
venturers cause to admire his skill and
hardibiwsd] as a pilot, but still more cause to
he in his debit for his insivht and cournee in
lending the weight of his support to-an en-

lerprise that, in its early days, the world
considered foolhardy and vistonary.

By mid- June, then, the palitical zanctions
had been obitained and an option secured on
the necessary engine and airplane.

LAY HOUSTON DPATEON OF FLIGHT

Bul while we had been feverishly at work
moking socure lhese (wo essentials. the
third, most essentin! of all, threatened to
ship from our grasp. The world depression
had set in, in full force. Various public-
spirited  benefactors of science were com-
pelled to abate their finandial support, and
[or two ar three desperately anxions months
the whole Expedition trembled on the brink
nf dizaster.

The three of us upon whom the burden
fell were really worn out by anxiety. We
held a courcll of war in our little Chelsen
office, grimly totting up the sums we could
count upon from here and from there. We
could barely make it enough even for a Y{or-
lorn-hope” attempt with o single machine.

suddeniy we remembered Lady Houston,
that wonderful benefactress of British avia-
tioen.  Up till then her medical advisers had
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THE VICERGY DF TNDIA

The cockpits contained 8 mitze of electric wices
warming the fdy i:u., 513 amil jels on Lhe axvpen tanzs (see tont, puepe 135).
s Ihe pilot and chserver could tnlk durineg the fight
Earachi, they were flown Lo Purné, with stops

INRPECTS TUE

first 'af Jodhpur and then af Delhi,

mi-Hrithl Iciuee Cengp.
CTHOUDSTON=-WESTLANMD I

Lamdoen Tomwes —Lenerinsy (o

for heating. andd operting the camerns, and [or
A trlephone was insiallpd
Afler Lhe planes hoed been assemhles! at
where His

Excelleney Lond Willingdon entertained the fivers (see page 142),

prohibited any approach to her, but nosw
the situation was more encournging. She
could receive letters andd grant interviews,
Unonimasly we decided that Lord Clydes-
dale should write (o her. The letler weni
off that day and met with a quick response.

It was not long before she intimated that
her generous purse strings were open uncon-
dl!.mnu]'h.' for the support of the flight. Not
only did she, by her munificence, pl:lr:& the
flizht on its feet, but she {ollowed its inter-
ests from first 1o last with the closest atten-
tiomn.

SEASON OF YEAR 15 TAIPORTANRT FLYTNG

FACTOR

Now our anxieties took a fresh form. We
were threatened by the time factor. The
ideal season, from the all-important point of
view of the weather, would have been No-
vember or late October. Until September
the vinlent rning of the Indisn monzoon
swithe the mountains in impenetrable cloud
and mist. In Decemberand January there
iz agnin a progpect of short spells of rainy

weather and of huge gathering clouds, which
are Lhe chiei enemies of photography.

Buosiness mrrpnpemenis drogged on, 30
that it proved impossible to place orders in
time to secure delivery of aircraft and en-
pines until January. However, the orders
were placed and checks paid over for the
machines and for evervthing except minor
details.

At this point, at the suggestion of the Air
Ministry, we were joined by Air Commodore
. F. M. Fellowes, 1) 5.0, who assumerd
the post of Chief Executive Officer, to take
charge of the nctual flving operations.  His
presence and experience became of high
valoe to the organization. and his statu= in
the Rayal Air Force overcame many minor
troubles during the period when countless
administrative and technical details had to
be arranged.

From first to last we received very valp-
able advice and assistance profiered most
cordially by the Air Ministry and by all
the establishments of the Roval Air force
with which we came in contact. Prominent
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clectrically heated
ekt

still wearing thels
gents ol the epoch-mnaking

Etherion, Expedition secretary: Lord Cly

. rht
plane ), rlight Licutenant Mcintyre, and Photograpber Bonnet, The

reruiEtors, heaters, altimelers, goorlas,

Ay g flow-meter:, manomelees,

among these were the Royal Aircralt Estab-
lishmient and the B. A F. School of Photoge-
aphy at South Farnmborough, the R. A, F.
vircraft Depot at Karachiy, and the Experi-
mental Establishment at Martlesham

LThe nttmge out of the twd Westland air-
craft for their il work had involved
much thought and planning

The special planning came into the ob-

department, and so it fell to me o
with

woirk Lhe details in confundtion
LCaptpm Reep, the talented designer oi
wWestland Aircraft Works, to whom the Ex-

pedition owes g very great debe,

SEMECE:

il WL

S2PELED

AND CLIMHING
rasF wT1Al

MW ER WERE
Apart from the oxyeren installation, the
pilots” cocl F"il‘ differed little from the nor-
mil. The observer's compartment had to
¢ redesigned. Both airp wWere  Lwn-
seiler “general purpese milithry aircraft,
originally armed with fixed Vickers guns
for the pilot and carryving Lewis guns o

raotabing mountings for the air punner,

o
A4S

vt the worlil's loftles
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EYERES]

pnd pbaervers nre disoEsing nc-
Froam et o

Fellowea, C

\liex, the pilod
AR PIAA RN RS
Aar Commodlor lonel Blavker

shown here in-

afucl rheostars

The P. V.3, which we rehamed the Houe-
ton-Westland as a compliment to Lady
Hoonston, had originally been planned to
carry a torpedo as well as to have folding
wings [or ship stowage. All the armament
was stripped off and replanning commenced.

We soon decided to inclose the Tear
cockpul, partly as an aid to keeping out |
terrible cold the unper alr, hut éven

mote a4s an .EE|| L0 "|_Z-|'I-" rmance —that 18

o obtaining the utmost speed and climbing
[FOWET,

The Intter was clearly of the highesi
importance. The designer of the aimlans
wonlld ondertalke that the machine would
carry pulol, observer, four hours 1-|_ir_: .1_[!||
. |-.:.['. Hiles, complele oxyeEe
with ol CIMETIECOLY Feserve, :Illll S0M0E ¢ _|'_I'|,.'
poineds in o welght of camera equipment, to
13,000 feet. In addition. there was the nll-
imporiant electrical installation

At fArst sight, this beight of
wold seem to afford a fair margin of some
F OO Teet over the smmit,  Uleser myvests-

gation by the scientists indicated, however,

11 [ LetE

33 000 feet
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L.ahd |
TO TIE TAYVMA PILOT'S COCEPIT 1 [IGEAW PUZ
L8 i A ire Ehee | . L Lo £ ] ' Ived tany the enzn » th I
| ! Tt kit 1 5] i1 !'. { i et el i i il i ] hich
endliar to FALE) S H | LE Wi | L. 1 AAimbid T | s ba waltl |
ome rlght-hand nsl ITRNEEN Wik 0] LN T T fl pile heatine swilches far clothi Bl
SR F L . A I md  Lhe osvieen-heiting apparatu pe lext, opposite poge). Th

prbts of bath boverns =-|.|||. Haod 1o Wee virtaally all thase 1nstruments: an &ich Blehd

that, in certain likely conditionz of the a “standard atmosphere This wotld re-
fmesphere rotund obout the mountain, it tluce the marrin to 1 350 feet—a bGare 400
would be necessary to allow another 2,300  yards over that icy crest

!l"'l.

In other words, should the weather cause
the air to be temporarily thin and tenuvous,
the machine might have that much more We knew that there would be a powerful
difficulty in climbing in comparison with down draft or overfall of wind, not only on

TN -TRAFT WINLDES THREATEN CEASH
| Il'r:.

. ¥ ¥ ] ' B &
s powers m whiat the meteorologsts call the leeward side, but also, to o less extent,
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on the windward side of the mountain. No
one could forecast the strength of these,
which might well be terrlfic; so that 1,350
froot margin was all there was to save the
machine from being beaten down by the im-
mense wind forces onto thuse terrific clifis.

Therelore the extra 300 feet of ceiling
which the inclosing ol the cockpit oifered us
might make all the difference between suc-
cess and dissster,

Wi constructed a roof with double flaps
hinged: along the sides of the fuselage, so
thist they could be folded down inward after
the completion of the climb to allow the
observer to put his head and shoulders out-
side. These faps had trarsparent celas-
troid windows, and the arrangement worked
excellently,

Next came the electrical installation,
This was essential to the lives of pilor g
observer, not merely in order to heat their
clothing, but still more to supply current Lo
the oxveen heaters. Unless the life-giving
gns were heated, it might freese =olkd in its
tiny orifices of issue. In that event the pilol
would lose consciousness in 35 seeonds.

In g flight dver level country he might
possibly  recover after the machine had
swooped down out of control for ten or
tweniy thousand feet.  Ohver the mountaims
there could be no such hope.

Thus the elecirical supply wis vital, s
planning was hedged roumd by special dif-
ficulties, A dynamo wins necessary, and it
iz the usual practice to have this driven
by a windmill. But a windmill would not
act at the preat heights unless specially de-
sitmed. of enormous sige and thas of corme-
sponding weight and “drag.” 5o it had to
be driven by a gearing from the engine.

Fresh difficulties cropped up.  No such
lurge dynamo ns we reguired hnd ever been
installed: so special gears had to be de-
sigmed and embodied.  Next o battery was
needed as a stand-by! but actumublators
have the idiosyncrasy of giving no current
in great cold. S0 the battery had to he
m:heﬂ about in felt and much trust placed
in the interposition of Providence to save
it from a chitl. In actual reality, all de-
pended up-:m the single dynamo, which rose
nahily to the accasion.

The current had to go through two heated
syits, two pairs of boots and gloves, and
even through both pairs of goggles, which
were warmed by tiny hot filaments cleverly
inserted between two thin sheets of triplex
glass,

133

Not le== important was the warming of
the many comeras which were to be carried
and of their pare films, One of our diff-
culties was that cellulofd fim, when frozen,
becomes brittle and flies to pieces if one
attempts to bhend it.

Of our eight cameras, thres cie cameras
antd two survey cameras depended on this
celluloid film.  Here we met with difficol-
Lies that were almost heart-breaking:  The
films und the mechanisms prm'-Ed Lemipser-
mental to the Inst degree. Nor was it an
casy matter on ".l.hI-.':h I!u rimignt. ‘The
airplanes had to be packed and shipped al-
most as soon as they were ready: =o that
tests in actunl high ights could anly be
biriel.

So we arranged with the leading British
firm of refrigernting engineers, Messrs. Hall
af Dartford, who most kindly fitted up a
spercial chamber affording the extremely low
temperatures down to minus 60 degrees
centigrade—that is, 76 degrees below zero,
Fabrenheit—which we needed.  This was
mast costly to keep chilled for any long
perind ; so tests, however vital, were neces-
sarily hasty. At length we made sverything
work, but only just in time.

FORTIFYING CAMERAS AGAINST EMTHEWME
CoLD

Each of the elght cameras wis provided
with either intermal heating eélements or
with a padded fabric jacket with heating
wires sewn into it, similar 1o thote in the
stiits (see illustration, page 142},

Not pnly did each camern, but the spare
magazing {or each survey camera and the
spare spools for the cine cameras, call for
hented jackets as well Fortumately, the
obligque cameras were d. simpler problem,
using plates: but it will he realized that
cach camera nected a flexible calle to Le
led o it, and the multiplicity of these in the
cockpit formed a vedtable spider’s weh.

To prevent the many leads getting tan-
gledd with oxyeen pipes, connections f{or
heated clothing, and with telephone leads
was 4 formidable problem for the observer,
hampered by the huee bulk of his snt.

At st all was reasopably ready on the
very eve of the day on which the ship
salled; but, even so, many deétails remained
to be comp leted in Indin. We carried out
ﬂ.l:l:ﬂ'.l-l[l-.l‘ll:l! flights in which mm:hiuﬁ anil
engines performed admirably, giving more
height rImn their designers had originally
prromised,
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UNLOADING THE CRAT

After teial Hebts tn England wp to 35,000 1
hipip Eie Imlian § wiTe thry were I
Purnpicy s0rmiE o L :_'! redEEHOTL e bt

They were rushed on board the Dalgoma,
down hatches they had to be coaxed
with much care and skill on the part ol the

Wnse

ot rvedlores

ted the coopers-
f the Gaomont-Brtizh Picture Corpn
i cinema [lm of

Meamwhile we had enlis
tinm
ration, in order to produce

the hirhest order. They sent with us a brid-

innt direttor, Mr, Geoffrey Barkas, and
cameramen of surpaszing skill and experi-
ence, Messrs. Sidney Bonnet and AL L.

[Fi=her,

We, the personnel of the Expedition, sel
wit by divers means for Karachi, the
ressive western adr terminus of India

Botl pﬁWIi ]-:-]{Wyjhrﬂ'h'JH[|L|LqH
Lieut. 1), E. Mclntyre, Hew out i Moth
nlanes, accompanied by Alr Commodors
Fellowes; Nrs. M B L
herdd, of the London Mg, whn wis spe-
cially attached to our Expedition, and Mr.
(. H. Huzhes, a competent groumd engineer.

[he three Moths arrived intact at hka-
rachi, a iourney protracted by red
tape ond bad weather, in conditions which

e
REEN L
1

bl s

Shep-

||-'| r

AATIONAL el

LEELL L ' niEs were diamanl il
thiled and Bo to the Laltalu flight b near
to. India by steamers, olhers by aoi

considered by some judges 1

hazardous than the flight over the moun-
tain ft=elf. Colopel Etherton and the cine-
matograph party priferred the P & O, mail
which made better time, while |
pinned my faith to the sturdy and reliable
Hanmibaks of Imperial Airways.

My own means o) transporial
rpuick est [ was able 1o o on ahead by
train to Purnea to prepare the way.  There
]Eru"ul:|||:|ﬂ1' -|J'Whh Wi | IR

III
r-!l'.' sl :-||--||:'.' il I-EI|_|"|| i

WET

2L TN,

m proved

“im

UL ITY BE(OMES A NTER

i R WEWS

dlistrict hatd been n
but the industry de-
oor i
Lt
mmd Hastines
y from then

o= L
.:Elklﬂdﬂjfr i il ko
climed
iute replaced it excepl in o mEnor degree.
earfier diays still, when Clive
thrust the Mosul vicero
eled thrones, it became an important garms-
gan. watching the frontier of the militant
and virlle Kingdom of Nepal, The line of
Mowul forts was hegueathed Lo the B
{ TrnﬁuJ‘hhh-i'nu{ﬂuﬁ_;|ud Purnea wos

In formet

winge - to the rse of andlin

-
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THE MAHARAJA OF NEPAL BRETURNS A BALUTE

The governmenl of this mountain Bingdom of nesrly siv omilllon peoplé B military.

The

hereditary Mabarajn reigns. Tunt the Prime Minbter, who nlso iz entitled Mabarais, rules anid con-
trols the urmy. Should you wish to sddress the soveeedsn, the coterct form whotld be, Hiz Majesty
Mahirajadbirija Trilthubama Bir Bikram: Juny Babhidour Shah Bahiidur Shumshese Juns.

a whirl of feminine beauty and scarlet uni-
forms. Now three moldering cemeteries hear
testimony in the form of barogue tombs to
the brave days of old.

The thrill of the Hight to Mount Everest
brought Purnes into the limelight of the
warld's news. Excitement was intense, for
few, even of the Egropean inhabitants; had
ever seen an airplune. 1 found prepara-
ticns for our landing ground and canvas,
stech-framed hangars well under way in the
able hands of Mr. W. G. Came, executive
enyineer of Bhagalpur,

THE FIRST SIGHT OF THE MOUNTAIN!

Purnea is 60 miles south of the foothills
of Nepal, in o fat, cultivated ploin across
which runs an amazing: tract of level turf
30 miles long. We could have had hl;m[in:g_;
grounds there for all the air forces of the
world.

It was on our way there that we four,
in the two Moths, received our first sight
of the mountain. From Gava we flew to-
ward the great gray samd banks of the
Ganges, athwart pur course,

Beyond, suffused in a dense purple haze,
lny the plains of Rihar, Asoka's ancient
kingdom and the heart of his great empire.

sudcenly, up from the hard, straipht
line where the hize met the azure basin of
the sky, appeared three wondrous points
of white. Over our right wings we saw,
wicathed in couds, that which was Kin-
chinjunga, and ahead there enthralled oor
paze the far-distant crests of Everest and
Makalu (see diagram, page 130),

Three immaculate snowy pinnacles swam
majestically alone over thiz wine-dark sen
of mist. We could scarcely bear to glide
down to land and s0 lose the beauty of this
sight, even for an hour,

At Bhagalpur, the Bogeley Wollah of
Joseph Sedley and “Vanity Fair,” we found
nut only efficient and energetic preparations
in hand for our Expedition, but the most
cordial hospitality from Mr. John R. Dain,
the Commissioner, downward.

We flew oo the 40 miles to Purnea. to
find the landing ground already leveled and
work well in hand on the hangars,

The hospitality of the people of Purnen
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rivatled thal of Bhagalpur, from Rajahs and
broad-acred planters down to the humblest
peasants, who made gay papeéc triumphal
arches decorated with very creditable aie-
planes of tinsel.

S0 good were all arrangements being
made on our behalf that we were soon able
to Iy back to Karachi in one of the Moths
to bring up the bip Weatlands,

SIMNDEN STORM WEECKS AN ANCHORED
PLANE

Allahabad was our first night's stop.
Here, to our misfortune, aiter we had lashed
down our airplane for the night, a sudden
great storm drose in oo few minutes:  Guists
aof over 80 miles an hour tore down hun-
dreds of trees, unroofed buildings, and
Muonged the whole city in darkness. We
were then in the police chief’s house, eight
miles from the aifdrome, arranging for a
guard for the machme, when the sudden
ternpest came up out of a cloudless evening
sky.

Hastening back in alarm, we found the
machine uprooted Trom the huge blocks of
concrete, the thick hemp mooring ropes

and the graceful little mirplane,
Hh]t]‘i had been lifted bodily high Ln'th the
air, a pathetic, crumpled wreck,

S0 we made our way sadly by troin to
Dethi, where g most generous. Hindu gen-
tleman, Mr. Chawla, who had ewmned fame
by being the first Indian to fly himself out
to Endia, very kindly lent us his own Puss
Moth ot o moment s notice,

This: was characteristic of the wnrm-
hearted attitode of the whole of India to-
ward our Expedition.

Meanwhile Colonel Etherton had been
invited by the Maharaja of Nepal to the
benutifel and seldom-visited capital of
katmandu, to attend the coronation fes-
tivities there,

Hiz Highness was kind enough now 1o
renew to him his assurance that a second
and necessary flight would be sanctinned,
subject 10 certain conditions,

It had been recognized st an early st
in the organization of the Expedition that,
in order to secure adequiate scientific re-
sults, two flights would almost certainly be
NECESSArY.

Permission for the flight had been given
by the Government “purely for scientifc
purposes,” amd it woas hardly to be expected
that all the mass of complicated and deli-

141

cite mechanisms would operate withoot a
hitch in those terrific extremes of heat and
cold.

It was & relief to us to hear that we might
expect to receive this essential permiszion.
Without it there wiis a serious possibility
of sorme minor hitch in the first fight which
would compel us to return in ignominy
withuut achieving our objects,

But before we heard this welcome news
we were back in Karachi and found there
the two Westlands assembled, all ready for
their test Hights. We took them op to more
than 33,000 feet in that pellucid air and
found all well.  In fact, =0 efficient were
Messrs, Siobe Gormun's electrically heated
suits that the observer's koees became too
hot. Without much difficulty we redoced
the heating eleménts to moderation.

UNEXPECTED HEAT AT HIGH ALTITUDE

An  interesting  observation  connected
with this point was that the upper air at
this altitude wns 20 centigrade degrees
warmer than in England in the month
before, “This was to some extent conlrary
Lo expectation, beciuse we had been led 1o
anticipate the same degres of cold almost
everywhere ut that preat height. Hence, 1
doubt, the excess of warmth in the suits

There followed the now accustomed
hurly-burly  of departure. A thousind
items had to be packed and dispatched.
some by train and some by air.  Many,
such ns the oxygen and signal fAares, de-
manded special transportation, while a1 the
last moment it was discovered that the
spare propellers would go into no ordinary
railway wigon. Finally a borse box car
wis found to fill the hill.

Thus, on March 22, after n foriolzht in
Karachi, the Expedition lude farewell to
the officers and men of that most efficient
aircraft depat, who had assembled their
machines, and flew, in the two Westlands
and the two Moths, across the desert of
Eajputana to lodhpur,

His nghriﬁl:- the Maharaja of this
Agency is air-minded in a very high degree.
An excellent pilot himself. he I'iu.-*. ilmvinsy
daily, and has built an airport which would
be a credit to almast any town in western
Europe, There, in the feudal atmosphere.
under the shadow of the massive stone
cistle, redolent of old-time Rajput chivalry,
we slept in oo lusurious modern airport goest-
house with every comfort.
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THE BURVEY CAMERA FAD A THERMUOSTAT

Ul comeras had ta be plectvieally beated hecause, at extoemicly low temperature
rofitract and freere ticht, and photographic films become brfttle
fo orevent overhentine ol Jower

DaTl
rach Nlm mararine hod oo elecirm

ETLEY ‘Ldn

0 |l

a0 ineendaus elecir

thoir meavmiie
A5, the heater H1tes] 4010
I:-:'IIII'

itgdes. n&sbrs

conten] bbox which putomatically determined the miervials of  exposiiee,
and woned the pilot by fleshing & rd Tamp on s instrument Board

st belote fach ExpRlre Wi

miacle, ko thod he conld Reep his @Elane oo an even keel,

MNothing could have surpassed His Hinh-
ness & kindpess and hospitality toward os
and that of his nobles

The next day we landed at the Corl Air-
port of Impertal Delhi to meet with another
cordial welcome {rom everyone, In the
afternoon we were honored by a special
visit from His Excellency Lord Willingdon
the Viceroy of India, who inspected both
Westlands and their complicated installa
lions with rreat nterest We were his
rests that might, and eacly next morning
we flew once more to Pornea, where all wns
ready lor the reception of the machines,

A MATRAHATA ENTERTAINS
The Executive Engineer had made
mist admirable arranegements for landing
srounds, hanears, water supply, and a doxen
other matters, fmprovised from  almost
nothing.

The human portion ol the Expedition
hecame the guests of the Maharain of [hir-
Lhanea in his most comfortable hundred-
vear-old hoose, which had Lbeen refurmished
and fitted up specially for our receptin,

It took us several dayvs to settle in and
unnack the multifarious stores, which came
by rall several dayvs after the aimplanes.

Up till now the skies had been clear,
there hnd been little ground bhoze, and al-
most no wind at low levels

Thery seemed to B# no reason for anxisty
about the westher, 1 had written to Dr.
Raoy, Chief of the Meteorological Byreau,
nsking him to give the Expedition the as-
sistance and mdvice of his department Te-
garding the wind velocities at all heights up
o 40000 fect, topether with the direction
and the prospects of clear skies; He dis-
patched a party 1o Pornea, under the able
charge of Mr, 5. N. Gupta, who gave us
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miosi valuable information and accurate
{orecasts,

Mr, Gupta sent up his sounding balloons
even twice daily.  This gave all mfnrmn!.{m
possible about the wind, which was supple-
mented from the observatory at Darjeeling,
unel then the two reports were collated at
Calcutta.

ITNSUSPECTED WIND VELOCITIES CAUSE
ALANM

The results were most efficient and aocu-
rate, but began to cause us much alirm.

No upper-air observations had previomsly

been made in that ared. The records of
many years past gave velocities near the
grountd of a trifling arder, very much within
the capacity of our airplanes.

A= the days went on and the machines
were wit ready, wind observiations poured
in stendily. Whenever the clearness of the
sky allowed the themdolite observers to see
the balloon i 25,000 [eet and above,
the wind velocities beécame alarming, sel-
dom under 70 miles an hour. _

Previous official estimates tended to show
that n 30-mile, or possibly a 40-mile, wind
was the highest in which it was safe 1o make
the attempl.

A strong wind from the west, its usual
quarter, would tend to make the machines,
traveling from south o north, drift side-
wavs out of their course. The fact of
having to steer somewhat into the wind to
counteract this would be equivalent o iy-
ing & longer course, and hence result in
burning more fuel, Thus, the stronger the
wind “at height,” the more [uel consumed.

S0 it became a question, if we were: 1o
make the attempl in a greater wind thun
that specified az permissible by the experts,
whether there would be enough fuel for the
retirn jourbey.

As a precaution, Alr Commodore Fel-
lowes already had #n odvanced landing
ground prepared near Forbesganj, some 40
miles north of Purnea.

o we waited anxiously day by day for
the 30000-foot wind to drop 1o a reason-
able fignre.

Sometimes, when the wind speed seemed
promising, the mountains would be covered
by clouds—a circumstance naturnlly fatal
to photography, We could not even afford
o have the valleys on the =outhern slopes
of the mountain cloud-filled, because this
would cause a- gap in the continuity of

THE NATHNAL GEHERAPHIC MAGAZINE

the all-impartant sirip of airsurvey pholo-
graphs, which were the essence of the Ex-
pedition's work.,

The weather ot Purnea seems in April 1o
go in 10« or 13-day cycles. It starts with
a diﬂmhm:m which might be a storm of
rain. Then there are several clear days
with little wind, characterized by cloud caps
on the mountains.

Az the cloud caps melt away and the
peaks stumd out clear, the wind speed
stems 10 rise.  Every morning one of our
Moths went up, piloted usually hy Adr
Commodore Fellowes, 1o n few thousand
firt, At this height the three great moun-
taina were alwnys clearly wvisible, and it
cotld he seen toowhat extent they were {ree
from clouds.

We waited eagerly and anxiously for the
evening telegram, from Caloutta, 'mﬂl its
weather forecast, and then for the early
morning reports feom the Maoth pilot and
from the balloon observers.  Should we
ever gel a moderate wind withoul a mass
of clond? All seemed to depend on this.
The weather [actor had become a much
greater one than we bad foreseen.

Anxiously we all discussed the matter,
always with the nhle advice of the meétenr-
ologists,

A SUNDAY OF ANRKIETY

The Tridoy came of that memorable
week: then the Saturday, The wind re-
ports showed high, but diminishing veloci-
ties. On Sunday the speeds hod lessened.
We conld scarcely sleep for anxiety,

The evening telegram foretold p still fur-
ther drop.  Waould it be borne out in the
morning?  Would the clogds have gath-
ered, or would the pendulum swing again
hack to greater winds? We decided that
we must tnke the risk of ying in 2 much
higher winid nnd watching the fuel con-
spmption very carefofly,

Then came Monday, an auspicious day,
so snjd the astrologers:  The Moth reported
the mountain crystal clear, the meteorolo-
gists eave o wind of 537 mile= an hour at the
height. The die was cast: we drove breath-
lessly the nine miles to the linding field,
at Lalbalu, and fretted and fumed st the
manifold careful last-minute preparations
which had to be made by our splendid
skilled aircraftsmen.

The four of us lowered ourselves clumsily,
sweltering already in the heavy suits, into
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Women A edl Ny m PR ERETTITISAEEE] Pen FiLTiny USIHILLLY -SEESpe e IToIm B sMiTAp acm
i I 1
foreeEed 1. = - 1 urrent Thd and Wwomnion carred 2 [Hana (oT more (hdm hiifbedredl mmiles
LT TR s ol 1 |I L filityil R a1 AL B YVECLAEED ol MO GNATIE nnETiadaer.

the two machines., Lord |.'|].'|il'-'|!_.'. chiel hefore u=. Il was incapabic of treachery.
RILLE arid 1. as observer anid |'i""l.'_'|'-".':'l.!'.'|'. | looked at the ".!-_l-ﬂ amE Wings |.|:"'f'
Hew in the fMonsfon-HWestland @ Flieht Lieu-  were honest, oo, No omai
temant Mclntyre and Bonoet flew in the could break that faithiul work, which drove
W eviland-Wollace. Tt wis 8: 25 in the morn- ||I'.I.IE|:'-' upward 1 the huge thrast of the

.:IIII:I ||=- -.Fl-i:lll-l

ine of April 3, 1933 LT T
Perhans a few minudtes passed as 1 wnas
AMLOFT AT LAST) . ; I y "
: : i this revere | hen, as the famntly check-

sucddenly the familiar ]
died away into smooth Hight, as our clumsy  chrome, | wrenched my mind back 1o 1he
earth-bound plines became gracelul, air- real thineg= of the world

barne creatures, Was the dynamo “bhullding-up?™ 1

wmping trundle ered plow lands melted into a purple mono-

['he spirit of the machine was trans- snopped over the main switch and slid up
muted, and with it the spirit of the men. the theostat, The needle remamed still

[ i thotsant] anxieties of airdroine e There was no time to be lost, [ snatched
nrations faded into a forgotten past. I off my gloves aod forced a thumbnail into
found mysel a5 one in an ecstasy [hus the screw slots of the cut-0ut ¢ovet \
|||| '_|._I=:|':_'. L Tl ]..] '.'.|'_-I| t heit ||._'-_-;r_:"_-2 o L0 Imfnad ] ||_|!--'I!-I andl then i came ! o
hand signals them over their parapet into I pressed the contacts together, and to
- bilast of fire my joy the voltmeter needle swiing slowly

A mEnent betore | was as

-

sailed by a across the seale. Then, snnpping switches,
hundred trepidntions about ench of a bun- | tested evervihing. A Hitle elow of heal

N " |
dred mechanisms

L 'l that suits, alovee, and Camietris wire

wow all was wiped clear. The mner ¢on-  warm. Then, puttme my hand Lo nry mask,

seinsness mesmerized me to believe that 1 pressed the little microphone lésver
| Fi ™ T Faal e r - 3 i
nothine conld go wrong,  AMany honest men Crackles and buzzingz [ollowed, nor by

hind toiled to make that preat honest engine  any manner of means could I put 1t to
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BUTLIHMNGS ARE ORMNATE IN SEQUESTERED EATMANDU

Thie maln sqguares o the Nepulese capiul th nt the one mio which this sreet lessls. an
flbed wath g bewildering array ol poleces, femples, and  bouses, fancifally deornied with wood
carvings am multigdle ool Colone] Etberton, serretury of the Expedition, journevis] thepe st

evitallioolh of Lthe Moharais o abttend comnation festivities, and while ihicee reeeivied =snetlsn Lor
¢eonidl Hirht over the {arbiddon Emedom (soe texd, paee T41)

A FAMILY OF THE SEPAL COUNTEYSIDE

They toll hard, raising scanty coops in the hills, or iending oattle, but they are chessy and hospiiable
o vislt thelr ixolated kinedom.
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CREUISING OVER THE ROOF OF THE WOIRLD
Hoth the Fxpedithon planes, fiviee at about 32,000 feet, sre approsching Moont Everest, and

the one in the pletuere 35 peardy over the cliff= of Lhotse

Miear this point the planes expsrienced the

tremendous down drafl, which chidsed n loss In allitode of aboat 2000 feet in & fow scconds (=2e

fext. pase 131),

right=. The pilot protested vigorously
peainst the uncouth notses in his ears, and
finally 1 was forced to disconnect every-
thing. This was a misfortune and contrik-
uted to another with the photography.

Now I bad leisure to Iook nbout me and
see our strong-winged progress to the low,
black-treed Mahabharat Range athwart our
course, which flanked the frontier of Nepal,
blurred over in the thick haze of the dust
of the plains.

A liitle 1o the left 1 could see a winding
gray skein of streaks where the hosi burst
out from the gorges,

In front the thick ground haze rose up
to 8 hard, unbroken level line where it met

the sky, as hard as the line of the wing
against il

AN AR PANORAMA OF THE WORLD'S
HIGHEST MOLUNTALNS

Behind was our -supporting  airplune,
clean and seemingly motionless, ngainst the
deep blue.,

S0 we went for many minutes till sud-
denly, 80 miles to the east, n tiny, immacn-
late, snowy crest rose above the purple sea.

Here was Kinchinjunga, her cloud weil
flowing from her crest, purest white against
purest hlue (see page: 139).

A moment later came Evergst herself,
flanked by the snowy pyramid of Makalu.
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HOALG: INTH NFPAL ARE PURPDSELY EEPT IN MOOR HEPAIR

Nepalese prefer to disgournee visitors apd live o life apart.  There are a few excellemt lighwavy
] 4 2% mild xpur of railvay extends oto the southern ediee of Nepal from India. A felepbone line
now, redches the cupital, The Bspedition, becsuse of it sclentific alma, oltained speckal permission

= ™
I 1y over this Einedom {2y Tt e 126)

y

Photngropds &y Col. I, T, ETherinn

=T

Phe Lurkhes of Xepal ave one of the mosd martlal peoples in the worlid,  Thelr mator sceupation ia
mihiary service, both in dhekr own country arnd in the States of Istha
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Slowly they grew up
ihove the straight tme
if  the haze, while |
worked hard with slide,
shutter, and exposure
lever 1o record their
beauties (page 131,

Vore gnd more
peiks came into view,
untilsoon serred raniis
stretched as far ns the
ey could reach to the
westward, ond to Kin-
chinjunga to the east
and north, broken IJT'|'|}‘
by the gap of the Arun
Gorge, where the
mighty river comes

down from the high
plaing of Tibel.
S far o the

northward, it may have
been hundreds of miles
away, there peeped up
mire white peaks over
the wvery shoulder of
FLvirest.

By some trick of
vigion, these seemid
even higher than the
great mountain itself, |
hadl not much time left
{or wonderine. Now 1
had to see that the
valtmeter was register-
ing enough and to ad-
just the rheosiat, as
the pllot and myseli
switched on the current
into our =oits

~or might 1 let it go
up too high, since there
was danger of 4 fuse
blowing, which would allow evervthing to
chill and freeze, swamped by the quick,
overwhelming cold of the vast space beyand
the earth.

I glanced down at the big, vertical cam-
era. and saw its hand knob turm. This indi-
cated that for the moment it was working
well

Now we were flying above dnd along the
crest of the Chamlnong Ridge, which runs
almost up to the mountain from the south,
It culminntes in a peak of some 24,000 feel
and is separated from the Everest mnss
itself by depressions filled with glaciers and
sndw bedls,

v M LA

Fhotagraph From Wide Wl
THE EVEEEST MALL GOES ABOARD

Colonel Etherton = honding over & package of letters to be oarried in
the Weitland-Wallacs on its trip 1o Mount Everest's sammit
bore 4 special cancelineg stamp and were witerwards forwarded by akr mail
to Europe. They included letters to His Msjesty the King, the Prince of
Weles, and Laidy Houston, spomsor of the Expedition

The letters

Now, the altimeter showing above 32,000
feet, we came over the end of Chamlang and
saw towering before us Lhotse and the very
mountain of inviolate Everest (see page
149}, Suddenly, as 1 was pccupied with
recharging my cameras, I felt the airplane
sink rapidly beneath my jeet. A glance at
the altimeter showed that we had lost 4
eood many hundred leet in a few seconds.

A SIGHT XNO MAN HAD SEEN HEFUHE

1 stoad up and looked oul to see Everest
itself, o immense in front of us that it
seemed that we could scarcely clear: the
summit. But up and up our great engine
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MAKALU HAS BEEN CATLFD MOTHER NATURES GREEAT ARMOCHAIR

Thit mights o mjmnian of Everet 2 yphalstered in g seow and koo cushion of a=stoundine whikeness
This view pevcnls gk beast face. and shows how it 13 ik bee il By dthescsng MmNt ain moassrs

KOYAL FLFPHANTS HELPFP HONOR THE FLYEERS

The Maharaja of Durbhangs, who owns these snimaks, was host to the Expedition members, Ha
refurmished o comfortable bome for thelr reception (eee text, page 1433,
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THE HIRTH OF

This amaring vertion! photograph shows ani
Lo Line
vertal photogmnhs, connecting the sommit of Everest 1o
(nee allostration, page 142) chables cactopmphers o 61 in blank spaces on thi

Fyerest, It ls one ol o series @10 plelure

CHEIMEEF
unexplored lofty aren,

tonk us, and then the amazine. immaculate
crest flashed past below ws (page 158)

i looked down throagh the open floor
and saw what no man <ince time bewsn had
ever seen before, No words can tell the
awiuiness of that vision, Entranced by
both thought and sight, T was spellbound
1mnr- 4 momenet.

But immediately another great vortex or
overtall of winds setzed the machine, which
swooped down 1,500 ar pethaps 2.000 feet
]I". i '-I"I'."I'i'll: Or 1w

The pilot turned her at once into the

- -
i:

simvey stnp, conzisting of a series

L London Tlmes

AFTY  GLACTRER

hige phiclers under the tmbebly masst ol

il oterianpune
Thus the mapping
hitheeto-

a known polnd

wind, her nose to the westward, and for
omie little space of Hme we battled apainst
wind and downiall combined, s0 that for
il our 120 miles of speed we scarcely
made headway. But our splendid engine
bore us up through and over everything and
ciWin wie were back over the vast, untroddden
glacier south of the ranpes.

As we came round over the topmost peak,
we pazsed through the famous plume of the
mountain, that awesome. miles-lone white
stredmer which men see and marvel at 20
miles away, Huge finkes of ice rattled int
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mandu, and &5 noted for his-giety and zed{-denial,

primitive inhabilanis,

the cockpit with such force as to break one
of its windows.

The pilot, handling the machine with
consymmate skill, turned ber in big curves,
so that I could take n rapid succession of
oblique pictures of those stupendous ice
chiffs,

Then we came over the Immaculate white
pyramid of Makaly, joined to Everest by a
erim knife edge., Onée or two more {urmns
and the pilet was forced to turn back, since
we dared not burn too much fuel,

A {ew more pictures and then that amaz-
ing penk come outlined sharply agamst our
tall rodder (pp. 131, 136, 143, 154, 160).

HIS HEADS

He =its st the spceed ghals, or hurning and bathing siepd, TeAr Ent-
Hinduism of o early
type s the relivion of the Gurkhas and modifies the Huddhi=m ol Nepul's

THE NATIONAL GEOGRAPHIC MAGAZINE

Soon we were back
over the porges of the
Arun, steering south-
ward for our landing
field (see page 152).

COur minds were still
amazed by the vision
wiee had Jooked on—
that =tark, savoge
beauty on which oo
man had ever set eyes
biefnire

IF life held no other
achirvement than this,
still it were enough,

FROM THE REIGHTE—
104 DISAPPOINTMENT

But when we landed,
at 11:25'a. m., at Lal-
bethe, amid the congrat-
ulations of many spec-
tators, our full joy was
marred by a piece of
sheer 111 luck.

We  discovered that
matters had gone
wrong with the vertical
cameras! st hnze
had obscured the hrwer
hills: =0 that. instend
of complete and periect
overlapping strips, the
results were  scrappy
and disjointed. ‘The
sum. total wonld not
have been worthy of
the name of an air
exploration.

Our  disappointment
was mitigated by the
foct that no less than
35 oblique pictures turned out admirably,
much surpassing expectations.  One even
showed the very crest itsell a few hundred
feet away, as we had swooped down over i

Our real objective was not yet artained
arid our wark for science was not completed.

More zerious even was the fnct that our
pledges to the Covernment of the King of
Nepal were unfulfilled.

Fram the beginning our Expedition had
been a scientific one. We felt we had no
right to nsk a pilot to risk his life except
for an honest scientific result.

In our case this ohject had been the ex-
ploration and mapping of the naccessible

i Londoa Time
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eouthern and weéstern
slopes andd of the crest
ftself of the invialale
mdintain.

The scientific world
knew from the ncep-
tion that we had
planned to tnke these
verticad strips and 10
attempt two flights in
order 1o maks sure of
spcuring thim.

We were now rll"l?_':-'-."-l"li
Ly abandon our objec-
live in n series of tele-
grams  from  England,
jor the most part {rom
thoue who did pot un-
derstand the Nxpeds-
tion or it= motives,

To have done so
would have been
shaumeful bevond words,
because there was nn
refson ardainst 4 second
flight except the per-
=onal risk.

FACING A SECOND
STANT

w0 after waiting {or
a spell of cloudy
weather to pass away,
the two planss slarted
very edrly in the morn
ing of April 19, once
neain for Everest.

There were nll the
anxteties to which
we had erown almost
accustiomed. a8 to
whether there might be
a fatlore In some delicite but essential
mechanism, tut there wans a fresh one in
addition.

The winkl strenoth at 24000 feet was ab-
served], from the theodolite readines. to be
A8 miles an hour and stronger at the preater
heights,

S0 we were {oroed o use o navieational
device which Flight Licutenant Mclntyre
had inpgeniously worked out for just such o
contingency,

We flew a hitle north of west until we
hud made nearly a bundred miles of west-
ing inside British territory, and at a height
of only 3,000 feet, where the wind strength

“he i
lavns

triniets,

A LAMA AND HIS

Mantaerapl (e Col . T. Eibkerian

WIFE AT A MONASTERY TN RATMANDU

weilrime® o nechlace of '_|_|r||||l'.|'-.|_'-_-_ which are found B the Hims-
Well-to-do Nepulise women ndorn themselves with lavish dizplays
(4} I-III-.:. OIriEmsents E“I:j BEng =ilver posye :lﬂ".l L THAg,; nnd pumerows

was trifling. Then we climbed to find the
whale of central and southern Nepal smoth-
ered under a smooth blanket of cloud up
te ovier 16 000 et

Sow we had some very anxions maoments
Everest and Makalu were gleaming bril-
linntly white 10 the north-northeast against
the vault of blue. An ice streamer of im-
mense leneth blew eastward from Everest's
summit, bearing wilness to the termible
force of the higher wind (see page 131).

The question was whether the southern
and southwestern slopes, which we must
explore, were clear of those fatal clouds.
U'ntil we were certain, we dared not turn
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L Lmdon Time=s

MARALL IS A MAJESTIC MOUNTAIN IN ITS OWN RIGHT

Flying west, with Chamlanz sstemn, the Espedition ehigined this photopraph ol the peak, which
uiually s cossidered o subsidinry of its neighbar, Evereat,  TUnder the left wing tp i Lhotse

nn our oxyzen, because il we used it ut'.-
we should no lohger have o complete fall
sl of the larger 750-liter cylinders, which
would be indispensable for a third attempt.

S0 Lord Clydesdale held his hand, and
we stuck it out till the needle showed
18,000 feet.

Fortunately, the telephone was working
well, sp we were gbhle to talk to each other
about the matter. The clouds opened out
toward Eversst and the die wias cast. The
pilot altered course to the northward, and
in & moment we were fiying again 1o the
greal mountain.

FLYING OVIR A “QUILT OF CLOUDS

Fur many miles there was nothing below
usbut the level white quilt of clouds. Then
we crepl slowly over a mountiin valley full
of terraced fields, cleft by a foaming river,
nearly five miles straight below us.  Fields
ung forested slopes soon gave way 10 Show
fields, and snow fields to ice-bound porpges.

By now the electric drive of the survey
cameri hid been switched on and the mech-
anism acted smoothly and well. However,
I was determined to leave no loophole for
mishap. Every twenty seconds the Aexible
leathér-cased driving shaft between the

motor and the camera would give a pre-
liminary writhe.

Immediately, then, 1 grasped the hand-
actuating mechanism and gave its alumi-
num knob a very gentle, persuasive forn.
With a whir the film would change and the
shutter be automatically reset for the next
exposure. | had repeated this cycle care-
fullv and anxiously several times when a
pew trouble showed jtsell.

As | looked vertically down through the
open foor, T perceived that the wind force
was now so great that our headway was
jractically nathing.

I telephoned to the pilot, who had al-
ready decided to put the machine on to a
fresh course.  Luckily we were far enough
to the northward, so that our modified
course would still take us over the Lhotse
spur, which was really our objective, rather
than the actual summit of Mount Everest,

A survey photograph taken over Lhotse
woiilld include the southern declivities of
Everest, which was what we wanted, Our
speed was now satisfactory, and the elec-
tric drive of the camora steadily did its
work. I continued my intermittent coax-
ing to make sure, All seemed well, our
supparting machine was close at hand, and
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WIHAT AR

The success of the feht depended upon visbility snd wind velooty
bez= than 70 miles
Furnea
Darpectng, and the two were collsied at CUnlculin

Ludde=2 i the area to e ffown, seldom wal
mikide al IE[ WL AN oli=rvatians Lwice datly af

the mountain came ever closer and looked
more 1Te f:"l'l"l'lll s

The wind force, at 32.000 feet, wis cer-
tainly- about 110 miles an houar, butl now
EVET =0 '.'5|'=_|.'|':||'5:l." i OUr ewOr

In spite of its huge velocity, the wind
stream was perfectly calm, and thus the
level progress of our sirplane boded  well
O Lhe sl '-'l.":u' |'-."r.|.i €S

Chur previous experience had shown where
we might expect the great horizontal eddy
an the windward side of Lhotse, and our
commaon setse led us to avold entering if,
ag only harm would ensue from the tilt that
must necessarily be imparted 1o the vertieal
phiotagraphs

A BUSY TIME ALGFT

Meanwhile my own busy task kept me
hard at work—indeed, panting for breath
and racking my lungs to fill them with
oxveen. Every few seconds 1 was forced to
gl down to the cockpit floor to supervise
the fixed camern, In between, T had to
spring up, reload the trusty Willamson
P. 14, uncap the slide, set the shutter, select
an obiect, steady the cimera most solicit-

LHE WEAIHENR

Cuimresy Quamend - Rergtislh ictere Camp

Io-MORBOW ?

1T he lntter. at hiegh alti
g hour.  Mre. 5. N, Gupia {narht conter)
[hese were myppiemiented by reports iom

ously -against engine vibratlion, and release
the lever

Fhen, quickly, the slide had ta be coverns
again and placed carefully in the cummingly
devised slide box, with its spring hid.  We
had been forced tp make these hecause ol
the amizing- penetrative power whach Hght
seemed to possess at these altitudes

In our early trial flights 1 had found i
creeping in oround the edpes of dark slides
i loEging the margins of the g'-1:-.'.:-:— in
thi mosl exasperating manner.

The pilot fHew the machme with thod
hardihosd and surpassing accurncy which
filled me now, ns ever, with complete con-
Lhilence

Soin we flew onee arain over the terrible
cliffie of Lhatse. scarred with ils huge trian-
| We came close once more: to
Everest, which had lost none of its majesty
and entrancing ]]!.'.:ll.Jr_ll.r.

The machine circled =erenely, as i

 CFaES

\ i1 Lhe
hurricane bhlast (o which the six-mile-long
plumeé from Everest summit bore witness,
were a calm. 1 photographed imcessantly,
siriviog to remember the gaps of the hirs
flight and to make them good for =cience.
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Limdoin Tiraes —Cnoriesy Gagmnnt- Brithl Pletiee C
A\ REMNANT OF MOCUL SPLENDOR GREETS THE EXPEIMTION
Elephants with brocuded fabrics, jeweled anklets, pulling a sifver corriage studded with precius

etvtes, appearel in g circwslike procession to honor the explorers. This |2 the equipage of the
Maharaja ¢f Darchanga

SNow we were over the spurs and Everest, awry. No camerns had ever before bean
anil now over the very peak of Makalu and  asked to operate in those torrid heats and
the tangled ranges, yvet untrodden, to the depths of cold, running unlubricated and
s heast mever [ree from the impalpable, all-pervad-
ing dust of the plains,

I tore off m 'r' mask i the air, then my

Soon enough our time was finished, We  gloves and helmet, and unfastened the in-
could not i nger: so regretiully we had to  numerable wires of my electric harness be-
rurn --IIII||'-'- i once agiin,  Soon our rud-  fore the wheels touched the familiar preen
ver was silhouetted against the snowy pyra-  Lurf of Lalbalu.  An anxioos hour followed

THE GREATEST ANXIETY AND THRIUMP

mid of Makalu, the great gorges of the Arun - a3 the skilled fingers of |eading Afrcrafts-
opened out o the cast ol us, and we flew man D. H. Fraser workéd in complete dark-
soberly to our landing field ness
NOwW came our greatest anxiety. We =natched at the great 40-foot film
We had risked all 1o make the surfvey All was well: our task was done. The Faoles

photographs o success. and any one of a4 cameras were victorious.  Mount Everest
hundred mischances might have sent them  had fallen to the assaults of science.



AFIELD WITH THE SPIDERS

Web Hunting in the Marshlands and Woodlands and
Along the Lanes

By Hexry . Ewing

Entomolopist, Uniled Stales Dvpartment of Apriculture

R the spider enthusiast sojourning
in the country, whether in the United
States or in any other land of tem-

perate climate, the dawn of a late mid-
summer day in a marsh meadow holds
promise of delight, It is spider season, the
time when the fairy spinners are fo be ob-
served at their best, when small, dainty
webs, usually overlooked, stand out in per-
fect design against the green of leal and
grass, the Almy silk glistening with dew.

Wehs, webs everywhere—hundreds of
theim, thousands of tltFm—hillnw a gossae
mer sea in the morning light!

There are funnel webs, sheet wehs, ham-
mock webs, webs of indescribable shapes,
and, finest of all, near the edge of the woods,
the beautiful orb webs, bejeweled in their
radint symmetry,

Spiders are marvelous spinners.  From
the many microscopic spigots at the tips of
their heavy abdomens they conjure several
kinds of silk with which to construct webs
of excuisite design and beauty.  They make
snares for their prev, sacs for their eops,
shelters for protection from enemies, drag-
lines for security in movement, balloons for
navigating the skies, and many other things
I’nr service m their varied and romantic
LY e

FAMILY STYLES IN WEHS

Although the silken webs are of many
different designz, the finery of the individual
spider does not change with the passing sea-
sons. Each species has its awn style of web,
to-which all its members adhere so long as
environment remains unaltered by geologic
progress,

Students believe the first web, a simple
tube, evalved from the draglines used by the
spider in golng in and out of a hole in the
ground, its first retrent. These threads of
<ilk finally lined the nest and radinted from
the Enimm:r. Striking against the lines, vie-
tims would be detected and seized by the
watchiul spider.

By extending the sheet about the en-
trance to the tube and bringing the Iatter
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out of the ground, the spider developed the
funnel web. The axis of thr web wns shifted
mn the course of this change until the tube of
the fonnel becume almost horizontal, and
later the lower part wis expanded into a net,
These changes give us the typical funnel
web, such nsiﬁspa.mh_r.rthemnuumgnss
ﬁpl-llﬂl',. Agelena naevia (soe 183).
Inside the tube of the funnel, espeoially
when this tube leads backward among tan-
gled bindes of grasses, the spider still ]:m:-.
protection from its enemies. The p
of the web above the ground and the ex-
nanzsion . of the lower part of it into a sheet
increased its efficiency as an insect snare.

INCREASITNG THE INSECT l;';iTE]I

The tube, which leads away from the
sheet part of 0 funnel web, becomes an in-
convenience when webs are placed in oex-
posedd positions above the ground; hence the
sheet-web weavers leave it ont, By spin-
nitig the sheet in exposed positions, they are
able to increase their eatch of flying insects,
such closely woven sheets, however, offer
dangeroms resistance to the wind.

Spiders commonly modify sheet webs in
two ways: They may bring the sides of Lhe
sheet upward to produce a hammock or bowl
7T 183), or downward to form a
dome (see page 1846).

The advantage of the bowl type is ensily
noted by observing our I.mwi and doily
spider, Linvphia communis. [t places at,a.
hammuocklike web well below the tops of
smiall shrubs or large herbaceous plants and
directly under the favorite feeding places of
such insects as plant lice and leaf-hoppers.
Naturally every disturbance of the twim
and leaves shakes a shower of tithits into
the snare,

The dome-zhaped web is better suited for
caiching mmsects rising from the ground in
flight, a3 muny do about dusk or in the

morning.
Trregulnr net webs, haphazard tanglez of

threads of all lengths, are spun by that
amnoyer of housewives in all temperate cli-
mutes, the common house spider, Theridion
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TFhentegmanh by Lynwooid ¥ Lhace

THE GOLDEN GARDEN SPIDIR WEAVES A SHROUD

An unwary gmahopper has stenped into the perilons pardor of Miranda guraitiia (see Color Plate W,
bower left), and his hostess quickly =pins a winding sheet about him, Althoagh s0fl alive, the victim connol

Ve § ke




AFIELD WITH THE SPIDERS

1G5

HASHIME MURAYAMA PAINTS THE FRONTISFIECE FOR

I'botogmph by Cliton Adzms
THE SFIDER COLOR S5ERIE=

working with an arcay of scientific instruments a vorsatile ariist of the SATIONAL CREOGHAFEHT
Maioastse siafi records in water colors the most minute details in the spprarance ol bis subjecls.
He sturdied live spocimens, kept in the jars at the right, and fed flies gnd other commen insects,

fepidariorum {see Color Plate IV), and by
many other species, Unce considered prim-
itive, such webs now are regarded as de-
generate,  They probably represent an
evolution from the sheet type, altered to
decrease resistance to the wind and to
facilitate mending. As fQv-traps, they are
effective and, in addition, usually serve
well for rearing the brood of spiderling.
Like human fishermen, many spider spe-
cies have found that a plane net of two
dimensions 15 not only economical of weighti
atnd muterinds but ideal for landing a catch.
The orb web, built on this principle, may
be put in exposed plices, where prey = most
pleatiful, sinte with ity open construction it
ofiers little resistance to the wind.
Suspended from a framework of siout
base lines and carefully spaced to per-
mit freedom of movement in spinning, ils
threads form a wheellike desizgn of maximum
sirength with 2 minimuny of material, The
spider sits at the hub, ready instantly to
{detect a snmared victim and pounce opon it
In the net-snare method of catching prey
the orb web is the spider's last word., Few,

if dny, other pnimals, human or subhuman,
have egualed it.

Although the most symmetrical web ever
made by a spider is not really perfect, ac-
carding to human standards, sclenlists mar-
vel at the accuracy with which ongles and
distnnces are “measured.”

SPINER "CEOMETHY" 13 INGENIOUS

The spider starts her peometrical web with
perimeter lines connecting objects around a
space large enough for her purpose.  Froam
these lines she suspends a few threads which
converge nt the center of the foture weh.
Now begins the process of spacing the radii.
She attaches the end of a new radius at the
center and runs along a spoke already luid
down, spinning cut the silk for the new one
ns she goes., When she reaches the perim-
eter line, she takes a fixed number of steps
along it and attaches the new thread. This
proce=s fs repested until all the desired
radii are in place.

If the foundation lines should chance to
form A wheel rim accurately circular, the
distances between spokes would be equal;
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bt since (the permmeter = usually an irredt-
lar qundrmngle and never a circle, the spac-
ing varies somewhat,

The spital turns of =ilk, which complete
the net, are more aecurntely spaced than the
radii, since the spionner lays each new
turn with her foreleg touching the last one.
Thus the length of the forelegs and the size
of the spider determine these distances.,

“Scout stepping” sad use of the “leg
ruler” are instinctive in spiders. Even when
isalnted from its kind from the moment of
its birth, a spiderling will prodoce exactly
the same web design a= its mother and in
pxactly the same manner.

Spiders constitute o large clan: of some
25,000 described species.  Although most
abundant xhd diversified in the Tropics,
they range lar into the Arctic regions, and
are found shnost everywhere that earthiy
comditions will sustain Hfe.

THE WORLD'S LOFTIEST DWELLERS

Far up on Mount Ewverest. above the
higheat plant Tife, at an elevation of 22,000
feet, spiders have been found Hving among
the wind-and snow-swept rocks. Thus thiy
are the loftiest permanent inhabitants of
the earth.

Some  spiders, such & the trapdoor
makers, occupy only a restricted area; while
others, such as our common house spider,
Theridion teptdariorsim, are found in many
lands and all the continents.

The lnrgest spiders are the American
tarantulas, and of these the South American
species, Theraphosa feblondi, with 4 body
three nnd a half inches long, is the giant,
1is bulk i= more than 100,000 times that of
the smullest spider knowm.

In Central America 5 found its closest
rival In size, Sericopefma communis (3ee
Calor Plate 1),  South America produces
both the Brobdingnagians and the Lillipu-
tinns of spiders, one of the latter, Ogwlnins
abtectus, being harely one-twenty-fifth of
an inch in length.

Far from typifving masculine strength,
srpressiveness, and dominance, the males of
many spider speciés are much smaller than
the females, and are such poor spinners that
it 1 difficult for them to procure their own
food. Some of them either use =nires
previowsly built by females or literally live
on the “crumbs from the tables™ of their
mates.  Miles. however, are inclined to be
mare active than females and may be of
roving dispasition.

THE NATIONAL GEOGRAFHIC MAGAZINE

In o fow =
spider (see Color Plate VI, B), the male,
les= than one-hundredth the size of the
female, Is- Hitle more than a fertilizing
mechanizm to insure the perpetuity of the
SEMCIES,

pecies, such as the brush-legped

NEW ULOTHES POl OLD

To allow for the expansion of the soft
parts of the body during prowth, spiders
indically cast their =kins (see Color
te I'I} new coats und new claws replac-

ing the old. When tarantulis are t'ﬂllhuﬂ“]
singly, in coges, the sudden appearance
of o cast skin, seemingly intact, may catse
astonishment on the part of A keeper, who
takes it to be another spider. The ol
skin spliis along the EI:I:'IEE of the body just
above the bases of the legs. The suture
passes from ane side to the other in front,
bitt does nol puss aroumd the resr of the
body. In an insect, the old skin wsoally
splits down the middle of the back.

The spider does not, like the caterpillar,
spin a cocoon about herself.  How, then,
does she place her egg mass in the ailken
sac? The problem puzzled me for years,
until a common hnuse spider solved it by a
performance before my eyes,

First she spun i cone, or ¢ ped, base
(see Color Plate IV). She did lhi: by hold-
ing her weight with the bGrst and second
pairs of legs, rotating the structure with the
third pair, and laying on the silk with the
back pair.

After completing the base, she forced the
erz mass out of the vulva (see Colar Plate
V). The eggs, covered with a sticky sub-
stance, clung together in-a ball, which she
fixed in place by pushing it upward while
she pulled the opposite margin of the silken
base down and uwnder jt. This accom-
plished, she more letsurely -:nmp!-r.-ted the
outline of the sac, thickened it by laying an
much more silk, and finally finished it by
tamping down the pr L1in|tl|ng lowps with
ker mouth parts, The whole process ol
E;g—la}'ing and sac-making took about one

LHIT,

SPIDLER AVIATORS BUILD AIRSHIFS

Although wingliess, spiders can tuke to
the air and reach distamt places. Nature
has endowed them with the capacity. of
“balloon” building and given them such re-
marknble instincts for wsing these airships
that few winged creatures can surpass their
lying feats!
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"||_|;,||||l:||-||;-'-. o4 elig a1 TR NERE
O COMMOIN WFESTERN TARANTULA CHAWLS NEATLY OUT O HIS SKEIN

Thougeh learsote ook, with sharp famed Qower inset ) and large sy body (apper-inset ),
this adult male merits the fmemdship of Tds Damee neighboss o southwestern Stiles, or he feedy
on grasshoppers @0l roaches.  Tlhe Bits of the species s painiul bat not podsoanons o o
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0 Nutiouul Gemsgraph lc Society Appuakiminiely amie-hall tatarl blee
MEMAERS OF ONLY ONE SPECTES EXCEED THIS GIANT N &SiZE

The Central American tarantula, Sertoopefnne oy, of which the spectmen here shown is
an aidult male, extches and kil Vaeds, Yt it e soller than the T herepbose felondi of Somth Americh
Thuougly extremely painful, s bite dies pot caise death



NATURKE'S INGENTOUS SPINNERS

At eirarily chree 108es IR IENE] BJOe
HEWARE TUE HLACE WITHIWY, MOHET VENOMOU= SFIDER IN THE UNITED STATES
Heautifol bt dabgeroos, Fafredeclfion midcfens shomld be stunned,.  The adalt fémale (leit)

measures alnvost a Ball fock o Begeth, twice as lirge as her mate { el wl. The danghter (right)
mtfl mature fesembles the tather.  Eather common m the South, the species 18 rare-in the: North

5 Nationm| |,,_,,h,_,|,|.. T Approsumately ote goud ope-EilFileves nubors] siee
NOT DADDY LONGLEGS MIT SDIIEES
Avoind hark doors or i basements in the warmer counines; TS o Fhodons phalimeronily

higild thetr icrepular webs,  The femabe (rhght) carries her g moss i ber jaws anid (seds fittie 1l
thi young are hatched.  The mate, anlike males of other species, o lake care of Hmsel,

11}
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Yoare than e othier - A 1 Fion K Ldrnrrwin 158 i sl l= Viir thie 371 Lirk

clipd=catcHhee ordiws e Ll 1l= baluis sert st Ay aclult fenmeile it et fett o oblngesd the artos

by pemimgr i the act of pouncie apon o trapped By, Anotber, with bershipthess mate Balow b

upipiet rad il |, dpon Some haplisean) threads, A third Bshioied o silket base | pdddle left), placed

1
W e s weithven it Ummsatiolle ety svioirsees] alivvn the liosss il

Peesie Jaer Tidsnead coeaon. o ||;_:. |

peoaver beetr o nindd tineally re=ited
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HEAYY WITH BEGGS, THE PALSE sHAMAIOGCE CLINGS 70 FERL WER
Cioe of the showvkest ol spider INTNCNT WINPT Y, My be Seon o autaores Progg ol e

B -: 1] e 'y i 1 |:I 1R 1= B | | - 1
Gl N '_-"" metica and i pacs of | ERTusfw [he femnle, after lovinge, becomes mueh sl (et
maetl, She enclosdss ler s emess o=k 1 elishg st o pndd ien o e

i _

i
l_ prntHIEE] Let E' ||||'| = wis T ] l|:|I-|||- HIAIF fY S EE mEL 0 141 Eami I_|
COLDES GATRLNEN  =F1ER NANDIED LCANTEX SI'DERK
Ve =showy specimEn ot e lofl, oo odult female, Meowda aarasdic, weaves o larse gdometeieal
TTE B Rt fritee |.|||l. TINE S |I_||: thie ||||'|'| or el s e (TR E S LA |||-|I qimniter w1 Ents 1-|,-,-;-|| '|||-.- ]lg-ul-
Chdls b (et | sevns a8 puny cwar Webargsohe frifaoanda {right) B rarer than her cousin
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N Avsneny Sewfareienn, H, Jlemiesy Ledfiedinm K. Arenews Bvhvrinlbens, W . [#vi LU AL L
ariil . Adraweny Maddeny, make tepri Al oy weles, W Nebhedor o Ay !',!'f'- ks sk :~|J||]L'r C, Mifilala
Eiferradis: 1 clmursrvbins Smawerfs, MY, Fhoddiofes capafus, and O3, L aberans @ecricd s, ane ha kel
L] westvers, T, L igpddnia Aimr e, spins e sheet, while 7, Seafoufi foreindts, produces mers cobx
welm, and L, Allvpas abbofil, (nshdons o tabe, G, Zlvvdera crocafe, |, Loxoscefes rafescens, rae] 40,
Srriodes |".'.'.'r_:' '."'-".-'-. have six ErEs 1 Aefarer alir, 5 a dmsairl, moss E1 1Al le=g, *seiem i CHTIL A VAR mrtiche,

Vi
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LN TOVE N per iy 10 IPYIR

- | r'l.;'l-ll.la-ll';.. Frl:||l|:|.T.'|.|l'-'|||- -".'":-.I:l:t_l Mentaral seE
MENAGERIE CHARACTERS AND ATHLETES MEIMMMINATIC 1IN THIS LT

A, Axwmenotles afeafories, T, Xvainias fooliafuns, and F, Seferopodfa senaforin, are crab
spicders. B, Lvcose pencdvilala, v the woll, and |, Pewcefin oarfdaes, the lvnx.  C.  Pdowisdei
mrtmedor, wivd Lo FNormeedles freifon, exon] as divees; and 1, FPlidisons editr, M, PR otrws,
as arrubats (umpers], Bouah-dooted ™ deseoibees £, Capdmaeira wercrgdda, and ** Wandering ™ G

(il franciuiala H, slrefenn waemda, nngd K, Cieloles el fall into the EroAp o |1_1:|1'||4_-|l
weavers.  Dederiptions appear i the acoapmpanyiig arisele,
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_EJ Aatpial Cassgripiioe S lety AP bmaimmie]y aive aml aedmii tiines narars] s
FERFEUTLY HARMLESS DESMITE THEIR FORMIDABLE AFPPEARANCE

A, Micralhema redupfang, B, (Caxfervcantha roancryformes, C, Wferaflowd gracesfev, TY, Wi
thewpa aagirfala, and F, Afcralbens obrasagping, are sphed spiders.  E, Arrmty arpendafs, 15 o
garden spidder. G, Lewcompre peagdfa, aod s -relativae M, Sewcawice Tag ey, welve horisontal orb
welm,  H, Fenfana fetowpsdiode, comtents itsel with colvwebs.  The spiny-jawed spevies are repire-
seniend here by |, Fedrogmadbin febimrroge, md [, Fedrapandda efomprade,  Others on the preige nre
n typical orb weaver, k., cleanens sdedffodnr; o shest-web weaver, L, Lonepfie comtmanrs; a minse,
W, Senemorpve foeidoee and a0 oorab spider, O, FPuiceay aeewdedvs: The sceompaniving article
pives e rigtomns, :
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AFIELD WITH THE SPIDERS

Spiders were navigating the skies just us
they do to-day millions of years before man
invented the gas-filled silk bag with which
he first sonred above the earth.

The spider's halloon, like man's, is of
silk: but, much simpler, it needs no gas.
When its filmy threads are let out they
catch the upward currents of air, and thus
carry away the tiny avintor.  Some spiders,
by taking advantage of trade winds, have
floated out over oceans and reached islands
hundreds of miles from any continental
shore.

Spiders moy balloon ot any time of the
yvear, but it 1= in October or November,
when harvests hiave been gathered and the
poliden haze of Indinn summer tinges upland
and lowland, that the season is at its height
for the flight of babyy spiderlings. Bresking
fram the prizon walls of their cocoons, they
scatter quickly, as if impelled by wanter-
hast,

Each climbs to the top of some elevated
obiject, and during the heat of the day lets
oyt many filmy strands of silk. As these
flogt upward and awsy they it the spin-
ner's abdomen. Then more silk 13 spun.

Crit and out it poes, until finally the
spideriing is seen clinging to his perch only
by the tips of his legs, so strong s the pull
of the silken halloon. Now a little more
silk and away goes the aviator, over fields
and meadows, over pastures and wooddlands,
to hie future home,

THE DRIGCIN OF THE TARANTELLA

Late in the Middle Apges southern Euro-
peans became obisessed by an unreasoning
and unreasonable fear of spiders.  They
dreaded particularly the European taran-
tula, o medium-sized wolf spider, Lyeora
tarantula, the bite of which was supposed to
cause dizginess and nausen, Tollowed by de-
pressing melancholy and eventually death,

Popular superstition held that only the
“medical’ choreographers could save farde-
tati (bitten persans). [T only the right
tane could be found, music and the dance
would do the trick. The choreographers
professed ability to select suitable music for
any “patient.”

Skipping and cavorting *with great vigor
and variety of steps” made the patient per-
spire freely, and supposedly the deadly
poison left the body with the perspiration.
In the wild antics devised to shake off
the dread tarantism originated a charming
dance, the taranteila.
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Superstition and quoackery pgave way
slowly before scientilic experiments that
proved the tarantulas of Furope really
rather harmless. But meanwhile the white
seftlers of America hoad come in contact
with much larger and more ferocious-look-
ing spiders, The American spiders wonld
kill Httle snnkes, or toads, or even birds.
MNaturally these fearsome creatures, though
actually Aviculariidae, were called taran-
tilis and made the ebject of the same fears
and superstitions that had held in Earope.

We know to-day that there is little justi-
fieation for fear ol our true torantulas, One
member of this group, however, the giont
Sericopelmae conmmpnis of Central America
(sge Color Plate I1), appesrs to be an
exceplion in r o its venomous nalture,

ODNE VENOMOUS CLAN 5 HEADED HY THE
NLACK WIDOW

Although science had exploded most of
the exaggerated fears of spiders in generul,
it has convicted as dangerously venomiois
one smull group, the genus Lafrodectur,
found throughout most of the warmer
countries of the world.

The best-known representative of the clan
in the United States is the black widow,
Latrodectus wmactons (see Color Plate 1110,
somewhatl commeon in the South, rare in the
North.

These spiders are mther closely related
to the common house spideér, Theridion
fepidariorum (=ee Color Plate IV), belong-
ing, a8 they do, to the same family, the
Theridiidae; but they have greatly enlarged
poison sacs, and the venom they inject is
more potent than that of & rattlesnake!

Fatal cases pffecting man are rare; yet
numerous fatal cnses of Latrodectus bite
aifecting domestic animals have besn re-
corded recently in foreign countries.

BElack widows occur in Nature under old
logs, about the bases of tree trunks, undir
locse bark, and in other dark places near
the ground., About buman habitations they
more commonly are found in stables, oat-
houses, and basements.,

The bite of the female (the male is not
known to hite man) is followed by a sharp
pain. A small white spot soon. appears
surrounding each puncture point.  Within
half an hodr aching pains arise in other
parts of the body, frequently followed by
cramped breathing, After a bitten patiem
i put to bed, some fever may develop,
pains become intense, and delirium ensue.
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PRl ijit -i'-ll ls |-I| pwial A Chare

MATEEMNAL INSTINCT IS STRONDO AMOMNG TIIE SPIDERS

Thiill preciods sac—-nod {or use moamenl will the mother part wath &,

Fomale: of snme eecies

place their cggs on the wels ami stand guned over them.  Others constantly carry the silk-encased
mzsses in thetr faws or tied to the tips of the abdomens. This member of the Dolomedes clan holds

her burden with her palpl.

Recovery is  nearly always within two
weeks (see lllustration, page 179).

By carcful inspection, premises usually
may be cleared of this spider. Not only the
live individuals, but also the round, whitish
epg sacs, which are placed in the irregular
web of the female, should be destroyed.
Close scroening tends (o keep them out of
basements.

SPIDER SILE FOR MAN'S USE

The possibility of the utilization of spider
silk in the textile industry was investigated
in France more than two centuries ago by
Hon, a pioneer enthusiast, who callected a
large number of spider cocoons, abtained
a quantity of very fine gray silk  from
them, and made of 1t some daintily colored
stockings and gloves, When he exhibited
his product before the Academy of Sciences
of Paris, that body was =0 much i1|::|]'JTI!!'E|."-I']
that in 1710 it commissioned the ento.
mologist Keaumur to investigale the possi-
hitities of utilizing spider =ik as a textile.

Reéaumur began his maguiry with high
hope and enthusiasm, but when he had

finished it he was compelled to ecognize
certain imsurmountable difhculties.

The spider silk was inferior to that of the
silkworm; the =o-called cocoons, in reality
merely oo sues, which oniy half of the
spider population would produce, contained
disappointingly little thread: and the spin-
ners themselves were carnivorous, irritable,
and belligerently opposed to crowding. It
was almost imposible to provide them with
enough food of the proper kind, and o
polate individuials =0 as o keep them from
fighting.

Since Réaumur, others have taken up the
prollem of finding a way to utilize spider
silk.  D'rofessor Wilder, stationed in South
Carolina as an Army surgeon during the
Civil War, became interested in the spin-
ning ability of our brusk-legped spider,
Nephdla clavepes (see Color Plate VI, B),
il made extensive investigations, He
aotieht to ohtain the thread, not from the
cocoons, but directly from the abdomen of
the spider,

Devices for reeling the threids from
spiders had already been made by others,
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EVEN THE HUGE BUMBLYBFE FALLIS VICTIAM

The palden garden spbder quickly binds her strirelne cateh with sk Trem hee spimnerets
Adfer droining the julces irom the huge carcass, she will cut the thread holdiog it to the oel aod
It the empty shell [l Her indolent mute may feed on what she leaves

Iséitoeraphs hy Linirmosl M., Clesee

SPFIDERS SOMETIMES HAYE MARITAL DIFFICULTIES

"Hustands,” bheing much the smaller, wsually get the worst of it In family fichts. Howover,
{nrkes about femole luring unsuspecting swiilng Into thelr webs Lo gratily huneer have bo founda-
tion in fart. Alfter the mating, the male of this malr of the Amneus clon may e devoured, bl
morr BEely be will hecome merely o boareer in the hooschold,
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Plagwy Iy Hivdrmes Merapynm

DVERSIZE TOIEON APPARATUS MAKES THEHR HLACK WIDOW DANGEROUS

In many specics, even in the drend tarantuln, the sses which conceal the venom: are contmined
within the jaw structure, bul in Latrodactie sactans [see Color Plate 1111 thise repositories; of which

mch individual has two, extond far back of the jaws

but he improved upon them, He computed
that one spider would vield st successive
reclings a grain of silk, that 450 spiders
would produce enough thread for one yard
af =ilk. and that 5400 would prodoce
enough silk for o lady's dress.

Although spider silk proved impractical
for textile use, the improvement of optical
instruments brought with it a-real commer-
cial need for the silk in making a preciion
device, In range finders, certain types of
microscopes, and other optical instruments,
it was highly desirable to have the circular
field of vision precisely divided by as fine a
line as possible.  For this purpose a thrend
of pider sitk was the best to be found.

Spider sillk, used as cross-hairs in optical
instruments, is taken in autumn either
directly from the abdomen of the arachnid
or from its cocoons. It iz reeled out on
open cards, which are filed away for future
uae, For this purpose orb wenvers are used,
three of the favorite species being Epeira
diadvemata, Zilla atrica, and Miranda an-
ranfta [see Calor Plate V. lower left).

When spider silk i obtained directly
from the abdomen of the spider it is usually
nhserved to be composed of several strands.
(uite frequently four such strands, coming
cach from one of four specialized glands,
make up the thread. A skilled worker can
split such a thread intn its four components
and get a fine element for use in instruo-
ments,  Spider silk retaing its elasticity for

mianths, or even vears, and when cross-hairs
gre in position in an instrument they may
remain in use for many years.

WATER SPIODFRS ARD ENAKE CATUHERS

Although spiders are typical air-breath-
ing animals, a {ew species have acguired the
remarkable ability to deéscend beneath the
water and remain there for long periods,
The diving spider takes down with it an
“oxypen tank” in the form of a large air
bubble, which surrounds the whole of the
abdomen and much of the cephalothorax,

A foreien species, Arpyronefa aguatica,
builds among aquatic plants o dome-shaped
air container, where it devours its prey,
casts ts skin, mates, and lays its eggs
Fresh air is carried to this submerged

domicile 1 bubbles brought from  the
surface,
One observer reports seeing a O-inch

garter snike caught in the web of Tenfana
trigngulosa.  Although the snake had not
yvet stopped writhing, the spider was feeding
on it, and the sucked tis=ues were bloody,
soft, and pulpy. The smke weighed 8
prams, the spider only 0.0225 gram after its
full meal.

RELICHS OF THE PAST—LITITIBTIIDAE,
AVICULARITDAE

The walinnt arachnid had successfully
caught a victim more than 350 limes its
own weight,
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NO HOPE FOR THE ¥FLY CAUGHT IN TiEH
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by Lynweind M, Chace

T'I‘l-l.’l‘.gl T}
SMDER'S TAWS

Fortimuately for the victim; the poeon- which flows from the fangz: will heing guick msenseintity
nnd death

The most generalized of the spiders are
the tarantulas and their kin,. They breathe
through two pairs of book-lungs and have
powerful faws that work up and down in a
vertical, Jongitudinal plane. Their stout
bodies are usually well clothed with hair
and some Asiatic specics have segmented
nbdomens.

These spiders live on or in the earth.
make no spares for catching their prey, and
are lorgely nocturnal, Sams of them, called
!u;uluur '-I_I-LI:JLI.":- (see Color Plate 1), pro-
tect their tunnéllike nest2 with hinged doors,

Tarantulas occur in the warmer parts of
the world., Our common Western {arantula
Eurypelma californica (see Color Plate 11)
pctive al might only, isses the day in its
hole. As has been showm expermmentally,
its bite i3 of no serious consequence; yet
its fangs are powerful enough to bring a
o of blood.  Individuals of this taramtula

may live 14 to 16 vears, or even longer,
prowing during most of the time.

Our common  Eastern trapddoor  spisder
Packivlomerus awidonint {see Color Plate 1),
digs a deep hole in the ground, lines it with
lineé silk, and finally adds a waferlike lid of
the same material as thit surrounding her
home. The lid is held together with silken
threatls and sticky material and hinged with
threads of silk. Not 1o be confused with
the Californin trapdoar spider (see paue
195), thiz species is found From Maryland
to Texas,

TUBE-WEN SPIDERS—ATYEFIDARE

Members of the family Atyvpidag have
been called atyvpical tarantulas. They are
similar in shape to the true tardntalas, bt
are smaller and less hairy and have more
comzpicunus. jaws, Like the tarantulas,
they dwell largely in holés in the groond,
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NIGHT HANGE FEWELs IN DAINTY PATTERN O THIS WIEH

ucker (dee Lexl, papge 159 ) wepves 4 symeincal orb desien Uhnd oo =l to dew

ilormment.

but the linings of the hoies -are continued The triangle-shaped web on the hal f-ded
thirve the surface of the soal a5 sithen tubes. currant bush, looking exanctly like a section

Clar most comumon species, the purse-wel il an orb web and hovme foor madit and
inicer, Atvpus abbotii (see Color Plate  a complement of transverse strands. belones
VT, L), extends its tube upward from the 10 the triangle spider, Hyptiotes cavatus

eroind Tor several inches. The species is (see Color Plate: VI, M)

[and in Eolated eolonies in the Eastern Let us look closer at this web., Now we

States; but 5 more commaon in the South.  seea sinele line of thread runnine from the
apex of the triangle to a twig. At the twig

il of this line 1= the spider hereelf, hold-

HACKRLED-NAND WEAVERS—TTLAPGRIDAE,
CTYMIDAE, FLLIGTATIITAR " i . - -

e st to the twig, and pulling on the line

Pictures of inaction and desolation are of silk ontil there are loose folds betwesn

'!I |_'|| i |"|'II]|'lI_' '.'.'i!i|.l|:| '.'!]ili-l_ LA I;_ I— ',E:|__ 1||||. BN _._|_:n ‘I.IIEJ!- ._!1_.- ._ I'-il |||,_

':!|I'r|i;:'|| ACTSE SO nl "Ilr ||l.'.:"';-. -[..!|:1| :._l =t B LN |:|r i il Ir.'_|1 lillllu.:"l'_'.'l &l i:'|.;_.-|_'r

mall geometnical web on the weeds near  touches the weh she lets oo of the line.
in Abandoned farm bullding {5 the lair  and the reboundine web throws its =ticky
M an odd-looking speder of the species  strands aeainst the victim, |
(lolorys amertcanis (see Color Plate VI, The old cellar walls of the ruins are

(1] Her brushlike fromt lees are out of decomted with silk-lined holes. each with

Ul proportion to the others 115 radigtling strands or bandz of silk. COur
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Plhintogranh e W. B. JuSnatone
THE SIERHA DOME SPIDHR SETS ITS SNARE FOR INSECTS TN FLIGHT

Every species has Hs own design peculinriy sdapied to lts needd.  Laryphia ltigicn sping this inverted
bawl; s coteslny, Liny phil comemnnds, makes a siintlar Lrap rhithl side up (S0 Lext, pages 168, 18

' tgrapnh 0y Lpswoos] 30 Chors
FROM SETS OF SFINNERETS THE GPIDER CONJURESR HER SILK

Each of the ingerlike organs {greatly magnified in the photograph § can turm - out p thread.  Frequently
there are not five but six in ench group: the oné showine white at the neht 1= a0 fusion of two,



AFIELD WITH THE SPIDERS

hoand lens dizcovers three or four kinds of
sil& in the bands. Somie of these are made
v Amawrohivg bemnetti (see Color Plate
VI, D)., The most beautiful nnes are mude
by Filistata hibernolis (see Color Plate
vI, Cu

SIN-EYED SPILTRE—DYSDERTNAY,
SUYTODIDAE, AND OTHERS

Ciriginally all spiders had eight eves, but
many have lost one of more pairs. A few
cave species have lost all of their eyes—an
important fact for those to note who believe
in adaptive evolution.  [n Dysdera crocala
(see Color Plate V1, &) and the other two
species here mentioned, there are only six
eves, The eves of Dyrdera crocatn, nll of
about the same size, are arranged in g half
circle, In Loxesceles rufescens (gee Colar
Plate V1, 1) the eyes sre arranged in thres
pairs. In the long-legered, subtropical Sca-
todes lompipey (see Color Plate VI, Q) the
six pyes are pearly white.

M55 SPIDERS AND RELATIVES—DRASSIDAE

Members of the spider family Drassidae
aboimd in damp woodlonds, where they
hide under rocks, lops, or in maoss. They
nre cight-eved spiders, with only two Larsal
claws to g leg. The eves are arcanged in
two rows. The genus Zefofes includes more
than a hundred species. Zelotes afer (see
Color Plate VL, J) has a shiny black abdo-
men and yellowish brown legs, Tt is dis-
tributed over all of the United States and
most of North America.

SOMTE LONT-LEGGED SFIDERF—PHOLOTDAE

Prohably the Iongest-legeed =piders are
to be found in the family Pholcidae, One
very common species, Pkalcws phalaonigion-
der {see Uolor Flate TITY, has such long
legs that it Is frequently taken {or a daddy
longlees,

ONWTEDL SPIDERS AND RELATIVES —
THERIDIIDAE

No journey is necessary to see Lhe makers
ol eobwebs or irregular nets.  The common
house spider, Theridion lepidariorum (e
Colar Plate TV), is the most easliy observed
:I'E}'.I-T’F"E-E'I'll'.ﬂt]l"E' and is present in all coun-
trie= of temperate climate.

While we are studying the house spider
we mnly find some irregular strands of silk
in the lower angle of a window with a speci-
men of Temfans friangwloss  (see Color
Mate VI, H) on them, This spider has

187

#-strong hankering for the lower angie of a
window.

Most of the moakers of the irregular
nots deserve our confidence and - friendship,
though the venomous members of the genus
Latrodectus should be left alone, The false
black widow, Steatoda borealis (see Color
Plate V1, F), may frighten the timid or un-
infarmed, but this nenr relative of the black
widow, Latrodectus moctans {see page 175),
15 entirely harmless.

SHEET-WEB WEAVERS—LINYPIIIDAL

One summer, at my Maryland home, a
bowl and doily spider, Linvplea communis
(see Color Plate VILL, L), made her web
on o sweet-pea vine directly in front of the
porch swing. Whenever 1 rested in the
swing that summer I had a ring-side seat
for observing this dainty little sheet-web
weaver, She built a snare composed of two
sheets (see page 183), one above the other.
The u sheet was strongly concave and
the lower flat and almest horizontal, The
female clung 1o the underside of the “howl,”
ready, when a victim was spared, to force
her fangs or her entire body through the
silken mesh.

A near relative of the bowl and daoily
spider ts our hammock spider, Lomvphio
phryvgiana (see Color Plate Y1, E), which
constructs a netted sheet more or less
guadrangular and sugpesting a hammock.

SPINY-JAWED SPIDERS—ARGIOPIDAE]
TETRAGNATHINAE

The spinv-jawed spiders, particularly the
males, are remarkihle for their jaw devel-
oprient.  The juws are not only much en-
larped, but are thrust out in front of the
hody and provided with conspicuous spines
Muost spiny-jawed species are rather small;
yet to their little victims they must sppear
st ferocions.

Tr'imqﬁmfkd fuboriosa (ape Color Plane
VILL. 1) 15 common in H'H."‘Illl’r'ﬁ.'i where it
spins an orb web, It is distributed from
Alnska to the West Indics, The extreme
characteristics of the spinv-fawed spiders
are exhibited in Tetdagnathe olongata (see
Color Plate VIIL, J), n species found in
damp =ituations throughout the United
States and most of North America,

A HORIZINTAL ORB-WER WEAVER AND 178
RELATIVES—ARCIOPIDAL, METINAE

One August morning, in 4 sunshing wood-
laind lane near the Potomoc River shove
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GOBSAMIR RLANKETS ENHANCE THE CHARM OF THE SILKEN EAST

Tn the Hungu Valiey, Todia, splders spread their filmy luce so thickly over large patches of
low -grawing vegetation ng th concenl the folispe. Dew doss not form here! the whiteness ol the
withs |s due (o the extraondinery multiplicity of the strunds

Ubotogmnd by Hagh B, Latd
WITH A SPREAD LARCER TIHAM A BOYSE HAKRD, THE MALEY BEAFLITIAN TARANTIDLA
LOOKS FORMIDADRLE

His [uzzy tentiacles are not so thick ss ot first glance they appesr, the light stripes being
shadows, From the sides of the Jaws extend the palpl, by which mating i3 accomplished—two
eglike projectinns with ends resembling fert.



AFTELD WITH THE SPIDERS

Great Falls, 1 came gpon many finely spun,
biiutifully woven orb webs placed almost
or entirely in horizontal position. Looking
closely at some of these wels, T found a
most exquisitely colored spider. It was a
bright green with sn elaborate design of
sitvery white, tinted with gold, and spotied
below with coppery red.

This spider beauty was Lencange venusta
(see Color Plate VILII, G), one of the most
strikingly decoratisd of all our spiders. 1t
hits n Mexican cousing, Lewcowge lupeny (see
Plate VIII, M), in which the beauty is
marred by the presence of a peculiar taillike
projection at the tip of the abdomen,

SILE SYIDERS—ARGIOFIDAE . NEFHILINAE

All spiders spin silk, but members of the
subifamily Nephilinae spin so much that
they have been used in the attempts to es-
tablish o spider-silk industry (see text, page
[77). The one well-known species found in
the United States is the brush-legged spider,
Nephily clevipes (see Color Plate VI, B).
Mo gpider is ore ensily recognized than
this large orb weaver. Each leg, except
those of the third pair, bearz. one or more
whiorls of fine setae, so arranged as to sug-
gest a bottle brush, A foreign species’ of
the same genus; Ve phide, was once abserved
catching 4 bird in its web (zes page 100).

CGARDEN SPIDERE—ARGIDPFIDAE ARGIOPINAE

When T was a boy in the Middle West
I observerd a garden spicler that sprend
it= beautiful geomstrical web acrass my
mother’s flower bed, The creature™s size,

its heilliant golden markings, and the ex-

panse of its web compelled my attention.

Although the web was entangled among
some of the most priged flowers of the
garden, the syider was not disturbed, for
ﬁﬂmﬂ prasshoppers made up most of its

1.

Garden spiders buoild geometrical webs
almost vertical in position and frequently
as much as two feet in diameter, The
snares, ploced on low-growing vegetstion,
have at the center vertical zigeag bands of
glisteniing white silk. Here the {female
patiently rests, head downward.

By far the most common species in the
United States is the golden garden spider,
Miéreonde avrontiz (see Color Plate V,
below, left). The female = more than an
itch long, but the male {see Color Plate
V. below, in=et) is puny, being scarcely a

154

{ourth as long as the female and sometimes
anly a fifticth of her weight.  Less comman
is the banded garden spider, Mefargiope
trifasciata (see Plate 'V, below, right), o
whitish ¢pecies  tinged with yellow sl
conspicuously marked with -irregular dark
bands

In the silvered garden spider, Arpiope
argentafe (see Color Flate VIIL, E), the
abdomen of the female is produced laterally
into three pairs of large tuberclelike lobes.

TYPICAL ORB WEAVERS —ARGIOPIDAE]
ARANEINAE

In open places and among Aowers, where
there are mony flving insects, the typical
arb weavers abound. Aranens bew jumsinus
{gee Color Dlote VI, A) i3 common in
Maryland and Virginio flower gardens. 1is
meneric brother, Aranens vl garis (see Colar
Plate VI, N ), also loves the flower parden.
The lattice spider, Arancnys thaddeus (see
Color Plate VI, '), builds a beautiful lat-
ticelike web, stretched across the underside
ol a slightly curled leaf,

As we pass along the hedges we may find
the beautiful Iabyrinth spider, Araneus
latvrinthens (see Color Plate VI, K),
which builds two distinct types of webs
situnted together, thus baving 8 composite
home.

The most permanent part of this double
house s an jrregular net of the type built
by the cobwelh weavers, To this is added
an incomplete orb. Near the central part
of the irregular net the female builds a
retreatl and conceadment nest of 3 few small
dead leaves thal topether with silk.

In a ramble in summer sunshine we may
find the star spicler, Aramens stellatus (sev
Calor Plate VIIT, K), which has aboot n
dozen spinelike tubercles around the muargin
of the abdomen: but to see the gorgeous
shamrock spider, Arvanens trifolium  (ses
Color Plate VI, H), we must make a trip
in the autumn, This spider frequently has
o three-lober spot, shaped like a cliwver leaf.
an the middle of the anterior half of the
anbdomen.

SPITNED SPIDERS—ARGIOPIDAE ©
CARTHERACANTITIINAE

If you live in one of the Southern States,
take o walk in the wonds some bright sum-
mer afternoon.  Suoddenly will come
upon a large geometrical web stretehed from
ong branch w another. At the very hub of
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JUNGLE TRAGEDY AS THIS, TN JAYA, T5 ENTEUAL

The Httle flower pecker hns Bown iInto the web

af & lares ."---'I-IIH.I-..'

the web is a hlack and yellow object re-
sembling a bur. This spined object 15 the
lemitle of the spimed 7':|'|ir||‘l"_ Crastergoandha
canceiformiz [22e Coloer Plate VIII, B).
Most of our spined spiders, however,
have a longer body than this one and do
not resrmble o bur so elosely,  MWecrrtligng
redyviang (see Lalofr "late VIII. A) has
only two pairs of spines, both very small
The spear-head spider, Micrathena sagri-
tata (=ee Color Plate VIIL 1D); has three
conspicunus spines,  The tropical spear-
hewd spider, Micrathona obtusospma {(sce
Color Plate VIII, F), has only two pairs,
but they are enormows. Micrathene grachiis
(see Color Plate VITI, C) has five pairs.

CRAR SPIDERS,
THOMISTDAE

IARGE AND SMALL-
AL HETEROPFODIDAE

Crab spiders are so named because of
their resemblance in shape to crabs. The
likeness results: feom the flattening of the
hody and the assumption of a lateral direc-
tion by the legs, One species, Missme-
noides aleataring (see Color Plaie VI A),
ives in flowers, It may be almost uni-
formly white or vellow or strikingly marked
with reddish brown above. This spider

has a tendency o take on the color of the
fower it inhabits, thus becoming almost
invisible,

The genus X vsticus (see Color Plite VIL,
D) includes about a third of all our crab
spifders.  Members of this genus are usually
cither fawn-colored or brownish,  Their lile
5 spent in geclusion, under stones or the
loase bark of trees, or in other situations
awany from the eyes of enemies.  1he ango-
late crab spider, Twaris anguialus | see
Color Plate VIII, ), differs decidedly
from most of the other members of the
fomily in having the abdomen high and
pointed behind.

Related to the true crob spiders are the
members af the family Héteropodidae,
known as the giant crab spiders. They also
have the lees extending laterally from the
by,

The best-known member of the group 15
the laree banana spider, Heferopoda oemg-
tarig (see Color Pliate VIT, F). This is o
tropical species that freguently arrives in
ogur northern cities on bunches of bananos
and is commanly mistaken for a tarantula
Its hite is sharply painful, but not dan-
FETOLS,




AFIELTY WITH THE SPIDERS

i Lo Fassmimre

A FEMALE SPMIDER FIVE MINUTES ATER SHEDDING

She nppeared like 3 wous mode]l and was almost transparent, us she rested by her castoff covering
at the right.

The female makes a flat, waferlike egp
sac, which she carries about under her body
by means of her mouth parts. Once T took
an egg sac from a female hanana spider and
gave ber in its place a substitute of the
same size and shape which 1 had whittled
oiit of pine. She readily accepted the imita-
Licm sac.,

WANDERERS AND STAY-AT-HOMES—
CTEXRTDAE AND CLUBIONIDAE

Spiders of the small family Ctenidoe love
o toam. One of these ramblers, Anafita
punciulaty (see Color Plate VII, G), iz
found in the Southern States. '
Far different in their disposition are the
members of the family Clubionidae. They
appear to be possessed of an inferiority com-
dex. One of them will roll up a leaf and
ide away in it as il all the world were
gloomy and sindster,  Another will pick out
a cranny in the side of a cliff or wall, seek-
ing in this manner his solace and quiet.
Many of the species are less retiring and
some are hight-colored, with conspicuous
black cushions of hairs at the tips of the
legs. One species, Casfuncira descripla, is
pictured in Color Plate VI, E.

Funnel-weh spiders {Agelenidae) abouwnd
in summer wherever there are moisture aml
vegetntion. Usually they build near the
ground; or, if far above the ground, in a
thick growth of vegetation such ae a hedge
(r In tree, Clur common grass
spridher, Agelema noewvie (see Color Plate VI,
H), Is the best-known [unpel-web maker.
It is common in many places in the United
States, The tube af it2 web {see page 183)
nlmist invariably leads back into a thick
rowth of wvegetation.  Thus, when the
spider retreats, it is safe from its enemies,

A small enusin of the grass spider i3 Coe.
fotes fidelis (see Color Plate V11, K, which
dues not spin a perfect funnel web,

HIVING SPIDERS AND THEIR RELATIVES—
PESALURIDAE

some of the members of the family
Pisauridae are called diving spiders. They
belong to the genus Polomedes and make
interesting aquaria inhabitants. 1 have kept
several individuals of Dolomedes  triton
(see Color Plate VII, 11 at different times
in large aguaria jars, This species is called
the six-spotted diving spider and is the most
striking in color and marking.






AFIELDY WITH THE SFIDERS

COne fomale kept in
an @aguarium, wheee
che had been supplied
vepetation above the
witer, lived for months
and made her spher-
cal spg sac. This she
held closely in her
mouth parts and only
once could she De in-
dioced to drop it to
[,

Dolomeder  wrinaior
(seer Color Plate VI
'Y = rather sombwee-
colored. It 1= found
marshy places in the
eastern part of the
United Siates.

WULEF SFIERS—
LYCOSIDAE

Spring iz the time
for woll spiders. They
may be lound run-
ning throogh the grass,
along woodland paths,
and in many other
rlaces, 1 hey cateh
their prey by chasing
and springing cathke
upon victimes,

The maternal In-
stinet s best developed
in this group. Not
only do the femoles
carry ‘their egg Sics
with them, hrmly at-
tached to the spinner-
eis by bundies of silken
threads, but the young
spiders are carried upon
their mother’s back for days after hatch-
ingz.  Lacosa pumctulata (eee Color Plate
VII, B) is o striped species common in the
eastern part of the United States,

walls for her prey

LYRX ZPIDERE—OXVOFIDAE

Members of the small family Oxyvapidae
chase their prey swiftly among trees and
shrubis, even leaping from one branch to an-
other. Their legs are long and each i armed
with three terminal clowz.  The evés are
eight in number, dark incolor, and toequal
in skee,  Pencetia soridans (e Uolor Plate
VII, J) is'a most beautiful representative
of the group. 1t is a lorge species, having a
bright, transparent preen as a background

A TRAPDOGR SIMIDER

A snbder will remain for Lo
Whm the wibmbtions =ct up In
approaching meect wurn her, she lonps ouf and grasps ber victim
ment 15 o raptd the eve can searcely Tollow

Ler 'esvmire

O WATCH

with the il shehily missd, while she
Lhe fontialla o7 an
Maove

color nnd markings of red, brown, and

Hlack.

ACROBATSE AND MIMICS—ATTIDAR

Line $Warm :-:|'_'I-FJII;'||_' Iuc-rt1'm1_4, nz I was Pass
ing along one of the drives in the Zodlogical
Park at Washington, I saw a large speci-
men af the apdacious jmping  spider
Phidippus aufex (zee Color Plate VII, 1)
sitting on top of a4 fence post.. As | reached
aut to collect her in my insect bottle, she
folloowed my hand with her eyes. No mat-
ter the direction from which 1 approached,
she always changed her position ond [aced
my hand. Finally she was captured and 1
decided to make a pet of her.
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A THAPDOOR SPIDER IN

The ioddentntions made by the splder’s fangs
pre visthle through the silken lining.  The =pider
i3 i the position in which she waits under her doos
{or her preve  The soil in which the mest wos bl
wos pray pdobes This noest i5 about two-thirds
naforz] siee.
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OUn many pccasions this spider attacked
and captured victims twice her swe,  She
would pay no attention to a fly until it was
within a few imches. Then her eves woulid
be fixed on the victim, following its every
movemenl for a few seconds. At length a
well-aimed leap ended the affair.

Before a jumping spider jumps it always
fastens a line of silk 1o jts resting '|'_'I|.H['I.'
Thus, however far it may go over o preci-
pice, it 5 always safe from a fall. By
medans of the silken line, it can pegain its
lormer position.

In Pledippus clarns {see Color Plate VI,
M) the female bhas the cephalothorax and
abdomen red, and the male has only the ab-
clomen red, the rest of the body being black.

Certain jumping spiders, as weil as ather
kinds. have a repmmrkable ahility to mimic
ants, 3 fact unknown 1o me during my early
¢xperience as an enlomologist,

This mimicry is not wsually in appesr-
ance anly, but Trequently it 15 in the move-
ments of the body a2 -well: and it 15 not con-
fined toany one family or group of spiders,
but occurs in several of them,

Among the jumping spiders, or Attidas,
mimicry is probably most prevalent.  The
mimicry may be confined to one sex or it
may Involve both sexes. It may be a gen-
eral imitation (4, ., 8 spuder may tike on
an external formy =omewhat similar to that
ol many ant species), O Specilic apmg by
ane spider of & single ant species.

In the case of the common ant spider,
avnemoyyne formicd (see Color Plate V1II.
N |, the antlike appearance 15 brought about
by the unusual shape and rather small size
of the cephalothorax, which in these respects
resembles the ant’s head; by the parrowing
of the anterior part of the abdomen to sug-
gest the ant’s waist; and by attenuation of
the front legs, which are held in zuch a
manner as to sugeest the antenna of an ant.

In addition to these changes in form. cer-
tain color markings aid in making the decep-
tion nearly perfect.  Thus the front legs look
narrower than they really are becadse of
their white outer margins, The same thing
5 true of the anterior part of the abdomen.

The advantage gained by this mimicry
is impartant where the mimicked ant species
i5 pugnacious and unpalatable, Some trop-
ical species repeatedly  fool  experienced
entomologists; even o hand lens does not
casily @id in the recognition of Natures
deception.



CALIFORNIA TRAPDOOR SPIDER PERFORMS
ENGINEERING MARVELS

By LEE PASSMORE

Witk Ilustrations from Photograpks by the Author and F, E. Beck

ETURNING one May evening from
a ramble over the southemn Califor-
nint fonthills, I came across a
man busily digging in a small mossy Enall,
He was =o engrossed in his work that he
did not become aware of my preseoce until
my shadow fell upon the object which was
attructing hiz attemtion,

With apologies for my intrusion, 1 asked

what he was digping, He turned with a
pleasint  smile and replied, “Trapdoor
:Tpxders_ y

Then, reaching down into the hole, he
handed me o strange tubulsr object, warn-
ing me that it was exceedingly fragile—an
exceptionally fine specimen of a cork-type
spidet’s nest.

The burrow, or nest, about ten inches
long by ope and a half inches wide, was
huilt i adobe soil. Fitting neatly in its
upper end was a door, hinged with tough
weh.  The under surface of this cover and
the walls of the tube were lined with
smooth, silky web of lustrous, velvety ap-
(ETance.

THE SPIDIR HOLDS HER THAPOR S5HUT

I had difficulty in raising the door; the
ownet of the nest stremunously objected!

The gpider had placed her two fangs in
the holes she had made in the under side
af the Lkl and, bracing herself, held on for
dear life. Even aiter my superior strength
had overcome hers, she allowed herself to
e lifted partly out of her pest before she
let go and dropped back into the dark in-
terior. As egoon as | ler the door spap
into place, she returned and got another
Erip.

This chance metting was the beginning
of my close association with Francis Beck,
who for 13 years has studied the habits
of the common California trapdoor spider
( Bathriogyrtum calijormicum ).  So deeply
interested was T with the specimen shown
me that 1 gladly sccepted his invitation to
inspect his collection.

I found him working at his home next
day under the trees, where he had placed
in a notural setling the muany specimens
which be had brought {rom the neighbor-

ing hills, Here, in boxes of adobe soil, T
snw big spiders, hittle spiders, young and
old, i dozens of “transplanted” nests
There were severi]l hundred yvoung ones
which had been hatched during their pa-
rents’ captivity from eggs contained in the
nests at the time of their removal (sée
illusteation, page 197).

Ever alert and watchful, trapdoor spiders
are extremely sensitive to the vibrations
of insects ns they walk over the ground
or moss, They seem to know the right
instant fo roize the door, spring out, and
make a capture. Then, dropping back to
the bottom of the burrow, they feast at
leisure.. Movement i3 =0 rapid that the
insect is within the grasp oif the hungry
?kalur before the victim ¢an escape (see

lustration, page I199).

Hundreds of sow bugs and other noc-
turnal imsects relished by the spiders are
captured by Mr. Beck and guided over
the unfl close to the doors of the nests
1o mtmﬂc food for his charges,

A trapdoor spider is careful mot to let
the -:in-nr close hehiud her when she i
making a capture, for the cover is difficult
o reopen, once it smaps shut. The door
fits <o tightly in the tube that there is only
n fine crock where a clnw could be in-
serted to lift it. To forestall being locked
out of her own home, the spider always
leaves her hind legs and a part of her ab-
domen under the open door (see illustra-
tion, page 199),

PATIENCE AND WATUHFUL WAITING REVEAL
TRGERIOUS NESTS

Considerable patience = necessary to
study the habits of trapdoor spiders.  Many
hours of watchiul waiting and sometimes
whole nights pass without even a glimpse
of a wary spider. It is discournging to sit
in a eramped position {for hours, with eves
goncentrated on a particalar trapdoor. only
1o discover that this is one of the nights the
spider is not inclined to lubor.

n many ocrasions we have retorned
home abfter tramping for miles over good
spider territnrly without fnding & single
nest, so cleverly are they hidden.

1%5
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TIIE THEASUHRE: 15 A TRAPINKIE SPIDER'S MEST

Franrcis K

snuthern Calijormia - foothills

Beck holids n nest owhich hie has just remmoved [rom the gra

widobe spil of the

Nomerous Hitle moonds scitteredd over an area of severad miles
fpemied an ided] locition Tor thet colonkes of spiders

Thev seemed (o know the protection glorded,

e no water could stand on these Enoll: and the dope wis Just enough o desin without sashouts

Sixteen species of trapdoor spiders have
ey found by naturalists in the United
states, Of these. ejght are recorded ex-
clusively froan California,  Others occur
throughout the Southern and Southwestern
States, with one species occurring as far
north in Virginia as the Potomac (see
Color Plate 1.

Trapdoor spiders prefer high, dry ground
[or their nests: but even then they are not
present  unless conditions are favorable.
They have been known ta wvanish from
their naturnl habitat when virgin lond (=

opened 1o {orming, Probably plowing and
cultivating destroy the nests and kil the
speTS,

Some species of these spiders, which are
almost identical with those that build doors
to their nests, construct a home similar to
that of their relatives, but with no trap-
duor.

Mr. Beck found his first trapdooe spider
accidentally in Balboa Park, San Diego.
He was attracted to an object which re-
sembled a silver half-dollar ving on the
ground. Stooping to pick It up, be dis
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vV HOMENMADE 200 FOR TRAPLDOGH: SPLLHIRS

Thi | = pofbain “Triosplanted” or captive spoders - Ivime - m Lhemrr  aestz owathim  blecss ol
T prtdd, il FEoEEl tlieE  nelkdl Hundreds of sow buigs arc cought aml féd Lo the Fai et by
plpcing them on the ground oear the frapdooc: The spiders erduch Below, and when th bl

of hear an fnsect approach they spring out and makes » caplore.

covered it wnos an abandoned door to a  web nest of the lemale spader Ihe lady
soider’s nest. Beside it was a new door.  had not been harmed o any way, and
Insertine his knife between the door and transplanted™ 1o Mr. Beck's nursery, she
.'i||_- il_l:l_-r _-:l||,' I|H_' ETIETE IS ll!l!'llillﬂ. I".'.' ill-l.'.'.“'l1.' 'il::- |.Ir-| s ECIen
f'_j|-_f,!:|.' sticceedded M litinee Lhe lid am
found the owner clinoine Lo the under side,
The next time be went to the nest he After the first vear In captivity, s
was prepared to dig spider and bome out  raised no young, . although she deposited
of the ground. He trenched around the eges repularty. These she devoured, lor she
tube, keeping for enough sway to avoid in- apparently knew that they were infertile.
jurine it, until he could lift out the entire [he male spider does not inhabit the
blowk of earth. After cotting sway the same nest with the female, s0 we looked
outer covering of soil, he exposed a perfect  elsewhere for him,

AMALE FREFERS BAUHEILUOR APANTMHENILD
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A SPIDERE AMAZION GROWS A

Cindy

nl the lower dnimals pre ;_:.l'ltll-l' il !'l:'l_'l.‘l:lJJ: last  limbys, ||'|! T
e pew pog, second on the mght side, |8 ainns

trapdoor spiiler iz ane
[ully developed (e fexl, page 2100,

Once when we were dizeing out o female
nest we noticed a peculbir little heap ol
lonse earth close to the door,  Curious, we
dug carefully around the burrow and, upon
redching o depth of three inches, we lifted
ot an entire tube. It proved to be a male
trapdoor spiders nest, the first we had
found in ten years' search (see page 203).

Except for an adult specimen presented
to trs by the O’'Rourke Institute of San
Diego, the little male is the only living
male trapdoor epider we ever saow. We
offer our observition heére only as an opin-
ion based on our discovery, and do npot
make a positive clalm that all male spiders
build nests.

™ EW

THE NATIONAL GEOURAPHUC MAGAZTNE

At home, we Inid our
captive on some eirth
in a box and placed
ovier him a small glass
jar, covered with a
black envelope to keep
ot the light.

The iollowing morn-
ing we discovered ol
little male spider had
burrowed.  Above his
tibe was a heap of
looae garth similar o
that we had seen in the
field.

Two months later we
opened one side of his
box and found the little
fellow alive and ex-
tremely active, running
up and down a Durrew
not more than a qurter
of an inch wide and
three inches deep.

It appears from our
evidence thatl the male
trapdoor spider builds
a1 nest entirely differ
ent in its surfoce ap-
pearance from that of
the female. This nest
had no hineed door.

The f(emale spiders
celdom raize their doors
in the daytime, unless
the leht i= subdoed
or they are exiremely
NUmETY. We can oc-
casionally t=mpt them
put by imitating the
treied of insects crawl-
inE near the nests, batat lh:&}' 1;|LLJ'I.]L]'_I.' detect
the decejt and refuse to leap more than
onee or twice.

™ Lew Passiaure

LK

HOW A SPIDER BUTLDS ITS TRAPDOOR MNEST

In order to make a wnes of pholographs
showing how the trapdoor spider bailds
her nest and fits it with a water-tizht, cork-
type door, we filled 0 small box with adobe
anll covered with gprowing moss, and pul
upon it, in an upright position, two inches
of the door end of n spider’s nest contain
ing the female.

After severnl hoorz of patient waitine,
the spider raised her door and brought
some moss, which she dropped over the
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cule ofF the standing
tube.  She repeated
this maneuver antil all
the moss had been
cleared] from the bot-
tom of the tube.

MNext, particles of
parth were bhrourht to
the opening and ficked
to 8 considerable dis-
tance with her feelers,
or palpl. LUpon lifting
the door occasionally
and peering into the
tube, we could see ber
as zhe Inbored digging
ol the sail,  Deeper
and deeper she exca-
vated, presently disap-
pearing in the new
burrow

In [he morming we re-
moved Lhe old nest and
exposed the new one,
bt the spider by this
time was down in the
ground, entirely out of
sight, To kesp out the
light during the day,
we placed 8 tin box
over this opening,

LSoon after durk she
amain began to bring up
mure earth amd make
preparitions to builid a
trapidoor to her new
nest.  She manipulated
her zharp fangs as
picks, smoathing the
eelges of the opening
antd trimming away all
roughness. Then she
brought damp soil from the bottom aomd
applied it to the side of the entrance, pack-
me it down solidly with her fanes and
muznidibiles.

Alter adding fresh earth each time, she
would turn around, bring her spinnerets
into position, and with graceful  move-
menis weave o trail of silky webbing. Sha
continued this process uptill the cover ex-
tencded a third of the way across the
opening (see page 204),

At this point we began to wonder how

ol the =5

the lttle worker would mamofocture a
hinge for her front door, but she sson
salved (this problem in simple  fashion

she raised the partly made door and best

TIE CLAWLIRE

FIELERS OF THE

Ulnly the fimt three Jomt= of the feelers pppear, preatly enlorged
the cresd ae Tertillieesl the Dullitihke orpoins wilh ;I:.,ir|| rlaws it the covers

i, EApEing the emus, and perrmit th

. a y
; i 'F‘Ir"‘

L =y

TEAPDOOERE =PIDEH
“-III 'l

i ALE

drmien ba etiler

t back to a vertical position. Naturally
I cracked i oa strajght line near the edee
ol the opening, but the Hexible, reinforced
wehbimg prevented separntion from the
sile of the burrow. The fastening thus
made wis a hinge of amazine strength and
durnbility

WHRES WIINTLE HOLDING THE DOOR

Holding the door in a vertical position,
she continued alternately to add earth and
welibing tn the outer edges until the door
was completed.

Freguently during construction the spider
would pull up tiny bunches of moss and
plant it on the lop of her door, carefully
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LIKE MOTHER,

The small spider, aboul a vear old, bullt & ting nest only & few inches
away from thot of its parent amd exuctly like it In every detail
hecomes bisger, she will tear the walls away, enlirge the opening, 3nd
The fgurces are =lizhily enlanged

cofatruct o new borcow,

sticking the roots into the earth us an ex-
pert gurdener might do.  To-day the moss
= erowing over the entire surince of the
door and the nest s well camouflaged (see
illustration, page 198).

While surfacine the under side of her
door with webbing, the spider continued
the process down into the tube and applicd
a fine silky lining to the walls of her nest.
[t was beautifully finiched from the top 1o
the bottom with a lostroos coating as
amoath s paint.

Next, the spider preszed her two sharp
{angs deep into the soll earth on the under
sidde of the door near the outer edge.  She

LIRE DATIGHTIER

THE NATIONAL GEOGRATHIC MAGAZINE

did this several times
uitil she seemed sntis-
fieel with the holes, or
“eyeholts.”

Then, inserting her
fanes again, she pulled
Lhe door shul in & suc-
cession of violent jerks.
H:,' deprees the door
was drawn inio the
tube: and since both
surfaces were soft anl
mlinhle, they soon ftted

. topether as perfectly as
a compuession vilve,
making the nest water-
tight. This last opera-
tion completed the nest.
The building had con-
symed about <ixteen
hours of actunl work-
ing time.

Hir work mshed,
the little creature
closed her door jind no
doubt found o =afe and
comfortible place at
the bottom of hér new
butrrow where she could
rest from her labors,

SEVENTEEN MONTHS
WITH NO Fooh

We tried to lift the
door next day, but
found the spider was
an the jobh, She had a
good prip on the lid
wilh her fangs.

Later, wi obtained
n photograph of this
spider capluring g sow
bug, the hrst victim to
be cought from the new nest (see illustra-
tion, page 199)

Tru[_lr_]uu:' ﬁpiﬂir_'l'é sometimes hibernate,
but at no given period or Season, as does
the true hibemnatine ammal. We have
found on numernus occasions the nests of
the spiders tightly sealed with earth just
below the doors. One specimen was kept
under observation for more than 17 months,
the spider living in self-imposed solitary
confinement during that time, with no way
of procuring food, At the end of her hiber-
nation she removed the seal and appeared
frecsh and ¢lean. 5he had shed her outer
shin,

Led 1'ascamairi

As sho
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The mother spider
seals  the door  also
when she 15 about to
lay her egps, [or she
musl not be disturbed
nt this time.  Some-
Limi's seals are made of
thin web, stretched
tightly across the open-
ing.

This we thousht ot
first was for the pur-
pse of keeping  the
voung spiders in the
nest, buot we had to
abandon the theory
when we found wehless
nests contaning youny
spitlers,  The latter
se¢m lo enjuy the
wiurmth of the sun, for
often during the day
they cluster arpund the
opening just below the
door and retreat to the
biattom of the tube anly
whien the surface of the
parth  becomes  cooler
with the approach of
mirht.

TITE YICTIM BECOMES

THE KILLER

We have never {ound
voung spifders in the
nests of females which
have been held in cap-
livity for more than
ofiee year. To the con-
trary, all nests broughi
frivm the hills unliroken
and containihe egEs
produced the wswal two or three hundred
young spiiders.

When extréeme hunger caoses the spider
to capture hier prey in the daytime (and
this often occurs), she i= attracted to het
door by the vibration of any insect thaot
witlks gver the ground near her nest. She
may even misinke for the usual sow bue a
spider. wasp (Pefss: mdlder), her most
devicliy enemy, which, alighting by her door,
she recopnizes too late (see page 211).

In the strugele the wasp stings and
paralvees the spider, rendering her entirely
defenseless. The door 1o theé nest being
openi. the wasp enters the burrow, drageing

TRAPDOOR SPIDERS

For more than ten vears the author and Mr F. E
ks charges to erawl aver him, have been anthering these pocoliar siidders
amdl studving their mbitary habits
the kast-known creaturées of the animal workd

205

5 Lee Pasasmegy

ARE HIS HOBEY
Beck

wha allaws

Trapdoar =piders still remin among

its helpless victim to the hottom, and de-
posits an ege inor on the living spider.

The grub, when hatched, burmows into
the body of its host and feeds on ifs tizsues,
but does not attack such vital orrans as the
heart. The spider lives with the grub
within it, uvsually until nearly time for the
latter’s pupation. The grub then spins a
silken cocoon sround itself. Later it breaks
it= way out nnd appears in the form of a
perfect spider wasp, which after mating
inels . another spider host to repeat the
cycle (see fllustration, page 203),

When death comes to the owner of o nest,
no other trapdoor spider will take possession
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Spiders, like smakes, arc the object ol
man's instinctive fear, amnd the first im-
pulse of the average persol upon encounter-
ing either is to destroy them. With few
cxceplions, however, spiders are harmless
ane] will not bite if left undisturbed. “The
venom of a trapdoor spider acts very
guickly on small msect=, but it is oot con-
sidered dongerous to & human.

Since they are all carnivorous creatures
atwl maintain themselves by preving upon
insects which are real pests, the spider i
far more beneficial than harmful to man.

SPIDERS ARE HELFLESS WHEN THEY SHED

The most critical periods in the life of
a trapdoor spider occur when it s shed-
ding. The hard, non-living, shell-like outer
skin, becoming too small for the growing
spider, is cast off.

The teapdoor spiders usually shed in
July, August, and Septembér—that s, be-
fore the miny season.  In preparation for
this period, they fortify their nests to guard
apainst possible intrusion.  Seals of well-
packed earth placed just below the Tid fill
the entrance completely.

Once, when we were wntching o trans-
planted spider building her new nest [see
page 208), we noticed that she had stopped
digging for no apparent reason.  Upon
investisating, we found owr splder was
shedding,

First, the shell-like upper surface ni the
cephalothotax, or anterior portion of the
hody, separated from the Tower part and
the skin covering the abdomen shriveled
and peeled off.  Then the body of the spi-
der appeared, heaving and pulling as she
endepvored to witlidraw her tender limbs
{rom their sutgrown coverings.

It required more than an hour for the
spider to separate hetself from the cuticle,
and she remained motionless for some time
after emerging, completely overcome with
the exertion.  She seemed to have no con-
trol of her legs

Standing beside her was the ol casing,
z0 little disturbed that it might easily have
been mistaken for another spider. The
betraying characteristic of the empty <hell
was the abdominal portion, which was not
so prominent as that of the living spider.

The epider herseli resembled an almost
lri nt wax model, reflecting light like
a piece of ginss.  Even the fangs were white
and the mandibles quite colorless.  The
only parts which showed any color were the

THE NATIONAL GEOGRAPHIC MAGAZINE

eves, the abdomen, and the coarse hair that
sparsely covered her appendages.

Three hours later the spider became
tarker, first 4 pale blue and then a greenish
blue, Within two days she was quite
dark. On the third day she died, presum-
ably from exposure to the open air and
light.

Occasionally we uncovered evidence oi
the resourcefulness of the trapdoor spider
in times of emergency, such as when her
home is destroyed.

When a nest i5 built in soft gray adobe,
the hot summeér sun causes the earth o
crack in deep crevices pround .. A heavy
rainfall fills these cracks and sometimes
washes awny the walls of the burrow,  Soon
the nest fills with the locsened soil and the
once cozy home with silk-llned walls is
ruined.

During the deluge the spider seeks shel-
ter beneath her door, where she remains in
safety until the storm is over.

If the door and héveled edges to the open-
ing remain in good order, she rebuilds the
damaged home alongside the original. It
oftén happens that a spider completes her
new nest just as another rainstorm comes,
and =he must go through the whole process
again, We found ong nest that had been
rebuilt six times; the burrows being Jocated
sitlie by side and all under the same trap-
dJooir.

In contrast to her size and weight, the
stremgth of the trapdoor spider i remark-
able. She s capable of resisting a it
which we estimated at 10 pounds or more
on her door.  We came (o this conclusion
by the force we had to exert wheo prying
upon the door with a strong knife blade,
It would bend almost to the brenking point.
sometimes the web hining pear the top of
the hurrow bears witriess to her struggles
to retain o hold, and the rims of the holes
in the door are torn out by the pull of her
fanes (see page 200).

SPINERS AAY BEFLACE LT

Only members of the lower orders of
animals are able to reproduce lost limbs,
The 1 gor  spider has: this peculizr
power.  However, we have found only one
spider, among the thoosands which have
come under our observation, that hore evi-
dence of having grown o new leg,  This
particular specimen was Tull-grown, and ex-
cept for the dwarfed size of the second leg

L1NIBS
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THE SPFINOER WASF I8

i1 L Pasdkibiiigy

TREACHEROUS ENEMY

sametimes the (emale spider captores jis prey an i daytaee and instead of a harmless sow birg

finrls hepsell in deadly combat with this Was,

1 :LI:-lII} shee- s stung and poralyred by the wasp, which
thin carries her down into the borrow. The wasp then lavs an eze in or on the spider's body

[ater

the egg hatches into a grub, which berrows about in the spider and eventuaRy destrovs it (s toxt,

page 205, and diustroticn, pese 203).

on the richt side, it wns normal.  The spi-
der favored this smaller appendage ns i
walked, 3She would raise the small leg off
the ground and carry it devated, necasion-
ally putting It down gently, as if 1t were
causing her pain (=ee ilustration, page
2009,

How she lost her leg we do nnt know,
bui we believe perhaps a bird caught and
tare it away from the body before 1he
spider scuttled into the sanctuary ofs her
burrow,

There 15 a remarkable difierence Detween
the palpi, or feelers, of the male and those
of the female (see illustration, page 201).

The female's: feelers, long and strongly
built, sre used in building her nest.  The
male s {eelers. however, play an important
part when the cygs are fertilized.

The small, bulblike organ with a tiny
claw extending from it serves to raise the
cover of the reproductive arean of the Temale
and expose the eges for fertilization.

It is our belief that the male spider poes
Lo the entrance of the femnle’s home when
mating occurs,

Cur study of these solitary ereatures
continues, and we hope in time to solve
many of the problems which as yet remain
mysteries to 1=

Notice .of ckenpe of address of vowr National Geocusarnte Macsazine should
e vecerved in the offices of the Nattonal Geographic Socicty by the first of the month

to affect the followime month’s tisye,
for wour Clotobler number, The
fafer Lhan Seffember first,

For myiance, tf vou desire ihe eddress chawped
Sttty shonld b

potified of vour mewn addresy npl
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A GOUBRE GIRL OF THE NLACK FUOREST

She wrars 3 traw hot af a shape warn by her mother angd her prandmother beloge het [ sz
Faisine v oas common o househokd practice in the BHlack Forest ms chicken rnisimg = on many smafl
Ameridan Linr



FREIBURG—GATEWAY TO THE

BLACK

FOREST

By Aticia O'REArRDON OVERBECK

“T ;!‘U LLL like Freiburg,” The learned
professor beamed on me through
thick glasses. “You Americans are

young, bhut we brrﬁnurgm*s are brittle with

i, S0 old that we're proud of it. Freiburg

- romance, i hving story plucked from the

past,”

“You'll like Freiburg.,” The old English-
man—staccato, red-faced, military—1taken
off his guard by my 11:Imr,rﬂ_t||:m of his Sent-
tie, addréssed me.  “Used to be a corking
British colony here, but they've all had to
go, I'm sticking, though, even with four-
teen marks to the poand. No plice like
Frethurg. Jolly little 1own.”

“You'll like Fréiburg.” The American
boy sitting on the park bench beside me
had recognized a compatriot. “1've been
working ut the medical school for a year
now, and, say, you ought to see their eguip-
ment and their nperﬂ!‘.in_n; theaters and their
X-ray lnboratories! There's lots gouing on
all the time for us students, too, and it's
nice the way you can step right ol the

back doar into the Black Forest, Frei-
burg's swell.”
“Youll like Freiburg.” The ewrnest

agent with the shaved head who was heip-
ing me in my hunt for o furnished house
wlowed with civie pride. " Freiburg is so—
so gemdlich”™ (homelike) (see page 246).

That was-a year ago.

We found the furnished bouse, a delight-
ful place, h_l'l.-’EJ.‘Iﬁj with parcelain stoves
fenther ;. beehives, a vegetable garden,
and that bd:]]um.rmld {Bluck TForest)
measure of opulence, a nice munure pile.

Though tucked in a nook of the forest,
the house was, nevertheless, only twenty
minutes” journey by tram from the center
of town.

THE CELTS OF CESAR'S “roMMENTARTES"

We hired for 510 a month a cheerful
peasant girl lo do our homsework, and
dashed our protesting family into schonls.
Never, they assured us, had they heard of
summer vacations stacting in August and
ending in September!  And then we set
about to discover in just what measure
Frethutg 8 romantic, jolly, swell, and
emiitlich,

I3

The must carping spirit could not deny
the romance that has #s roofs in an age
long before Freibtre was dreamed  of.
Those same Celts that genﬂﬁtiu:ﬂ af boys
and pirls have eocountered in Cesar's
“Commentaries” were the first-known in-
habitants of the district. Although Celtic
ilace names survive, these early settlers
eft few other signs of their existence. In
the next village to us, however, parts of 4
Celtic wall and a moat constructed on lines
described in the “Commentaries” remain.

Between the third and second centuriee
B. C. the Celts were gradually pushed out
of the upper Ehine Valley by the Germaon
tribes,

FRONTIER COUNTRY For 2000 vitArs

Then came the Romans., In B, C.
Tiberius crossed the Rhine, and Ehﬂrﬂ}*
what with the Roman legions on one side
und the Germani on the other, the fertile
plain known as Bretsgau and the wild for-
et land called the Schwarswald became
what they still are, frontier country. In
A. D 74 a militwry road was buoilt from
whal i= now Strasbourg to the Danube,

Those were boom dovs, for ander the
protection of the Romans trode fowed up
and down the road that ran along the right
bank of the Rhine from Basel to Mainez,
and in favorable places forts and smnl] set-
tlements sprang up. It was then that
Badenweiler, slightly to the south of the
present Freiburg, and Baden, to the porth,
first achieved renown as fashionable bath-
INE resorts.

In about two hundred vears the Roman
bubble burst, The Goerman tribes pounced
down, took the furts, ond apain become
masters of the Rhine.

By a curius turn of fortupe in the
seventh century, the Celts again appeared
o the scene, this time in the form of Celtic
Irish mizionaries.

By the end of the eighth century the
Germans were mostly Christianioed,

By the beginning of the 12th century the
Breisgan, of which' Freiburg was the an
cient capital, wis a thrivine  district
Formers tilled the heavy, froitful soil of
the flood ploin, planted vineyards on the
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Simee the 12th ceotiury lammers have brooght the
plisk
miide holidoye {
menaced by fire and invaders

many  Hidlsér ma= meetigs

the Calhedrn Thetr miracl
Cathetdeal porch, and there murder tral
prsembiled Lo delmad the cty when 11 wn
m the ow [acing the resht s=de ol Lty
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r
the recenl eledibinn

warm south slopes, and trafficked with
wandering peddiers from Strasbourg and
Hasel and even from ltalian cities and the
Laltic,

A HUNTING LOGE SUGEESTE A CITY BITE

Obwviously the one thing needed o com-
nlete the picture was a center of trade, o
city. And in 1120 Duke Konmad of Zih-
riigen cast his eve about for o soitable site

Just where the river Dreizam emergmes
from [ts valley and fows out into the Rhine
Plain, on & well inclined flat of outwash
gravel, stood a small hunting lodge Here
was the ideal ¢ il:.' sl

Caibheldral

THE NATIONAL GEOQGRAPHIC MAGAZINE

FREIMURG 15 1TSS CATHEDRAL AND MAERET

uroduce Lo the Minsteplatz, bo the keft of
formesly weee given on oa Mpge clsde Lo the
r Lhe ciligemn.  In this squore the gutlds
From the portico of a house
wefe leh] preceding

Before it spread the fertile Rhine Plain;
behind it raneed a semicircle of maountains
split by the valley of the Dreispm. Here
was ample water supply. sufficient slope to
insure good dradnage, and protection from
inclement weather and foes.  Most m-
partant of all, here was a junction of roads,
the north-south road leading from ]‘_.|.|:'.' 10
the Baltic, and the east-west road leading
from France to Swabia and the Danube
country The new town, then, wiolld be a
crossroads affuir, through which travelers
from every direction would have to piss

With the hunting lodge as o central pomt,
the Duke carefully plonned the city of
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Fiormetly huse log refts were Soated down sovers (o the Rinoe : many went (o Ehe Netherland:
Lopsing scill 1= & mmijer indusiry amd sawmills opetate Jocilly, The nren hios the egqoivalent of the
American Jogzers” Dere, Poul Bunvan, in tall tales that ore told of Hollindermichel,
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For more thusn 400 yeor

diodicallon m 1515

[ S

Freiburg:. Four principal gates gave en-
trance Lo the town.  Two principal streets
crosaed the hut ot right angles and formed
four large blocks;, which were cut up into
smaller blicks by marrow alleys ronning
piarillel to the main strests

Laving pday to hig imagination, the Dake
devised n scheme entirely new o medieval
city planning, which caused a flutter among
iravelers of the day, whereby a series of
swill-flowing brooks, supplied with water
from the Dreisam, were ditected down all
Lhe strevts and alleys (see pp. 230, 130).

I'hese brooks carried nway the sewage
and msured o :5I.I;i-|li]..' ol {resh waler, sIving
to Fretburg a reputation, which it has never
for  cleanliness  and  healthiulness,
They took the ploce of washtuhs and they
acted us first aid to the hre department.

(5,

WAS CONQUERING MEXITCO TIIIS
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MFRCHANTS HALL WAS IS TUSE

bt harmomoos desien s added the gllure of brekeh ] amd elitterne I:..|.'!
. it has served a3 the fiscul office of the market
= Lhe 1ithwentury Hemaoaahee porch of the Cathedral

Protruding on the right

the anly ||1'.'|||I.'|'1]||' weldhitiag e ||"|_'

a0 mgenious was their arranrement that
when smoke oame curline 2T
thatched rmof, when flames leked about
some flimsy wooden dwelling, when watch-
en shouting “ Feurio, feurio! "' tan through
the town, all the water could be concen-
trated in the street of the disaster, Thus.
when the Guild boys, waving banners and
provistl with leather buckets, reached the
scene a hine lake was ready for them.

CITY 5 “FONTV-SECOND AND BROADWAY™

DATES FrOM 1120

Smce a town is not a town without in-
habitants, the versatile Duke worked ot s
plan to boost population. He named his
uffsprine. Freibure and promised freedom
1o any man who would Hve within fi= walls
for @ wear and a day. Such intoxicating
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The decorabbons ot the saully shle of
Virrins on the north =il
Ayes Lhe Maoarkel Civgrt sal em Lhe

ket wormnen and g

liberty naturally drew people from far and
near, and within a hundred years of s
foundine Frethure was one of the mos! -
portant cities of the upper Khine

It = astenishing how neiny of
acteristics of that Freiburg of the 12th cen-
tury survive to-day.  The walle are gone,
cave for scattered remains here and there,
['wo. of the gates have vanished, lesving
only the highly decorated and impressive
tower mates, Martinstor and Schwabentor;
but the spot where the hunting lodee stood
i5 still the center of the city, and the prin-
|i|_|,|l direeis if |11':.' which i-'.1r|_'l'-_il|'|_'[ !]:iT
spot are still the principal streets in 1933,

Freiburg streets have lost little of their
medieval savar. Within the limits of the
original wall, the streets and allevs, some so
narrow that only a Lerman mrity, two thin

the char-

FOOLISH VIRGINSG—ANKD SOME

Cathecdral
Architecturn) balance
el sl
rplinge oountry giris ek shade andd rest on the 4

D THE BLACK FORER K,

EXTRAS

e Seveny Wi
in the STl

!
el "

;u.|'4.' a&rE 'l el rasl L
demnneled some adrbitionud foures
bienic hink heneath these decorition s

vmieE  betiiclies

peaple, can piss in them, twist and bulge
and bend with startling abandon and a rak
ish disregard for rughd angles

Many of them, too, still bear their guain
ol names. Oberlinden Squoare, whers a
linden tree has stood, according to definite
oificial fecord, since the micdle of the 12th
century, has been known by the same name
since the city was foended.

STHIET MAMES TELE A& HTORY

The Salz Street was the old salt moarket
I'he Beautiful Convent Street
Shoemuker Streel, Butter Alley, Cirrpicyine
Alley, COrphan House Alley, Angel Alloy
and The Presence Alley tell thelr own

stories

L orner,

The brooks also remain. A few PEpae-
cially in the main streets, have been covered
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IFhaotrgraph by E. Issisuin mei
THROUGH MANY STHRFETS

CLEAR WATER FLUWS

These channeled brooks were 2 part of the original city plun, which, in
L 1dth century, nnticipated o delightiol festure of Salt Lake City, Utah,

bmnmmll boves wade and satl hoats in Chom,

with gratings, and only the broken purE
of water tells of their existence. But in
most of the lesser streets they hurtle along,
open and clean and sparkling, exquisite ex-
pinses for small boys to zail boats, deli-
civus places for youthiol paddling when the
hot days come.

Naot a few of the houses that Rank these
narrow, twisted streets date back to the
city's infancy. For Freiburg, unlike most
of the towne of this frontier country, such

THE NATIONAL GEOGRAIHIC MAGAZINE

% Heidelbere, was
never entirely razed by
cnemy fire, although it
has belonged in turn to
the Aahringens, to
Austria, Sweden,
France, ltaly, and
Germany. It has with-
stood almost countless
sieges and has had s
spbhurle burned to s
very willls many times.

It s not uncommaon
to aee bulldings with
13th- or J4th-century
date plates. Some of
them still bear the
nomes which were in
use long before sireet
numbers had been
thought of. The Black
Letter, the Golden
Tankord and the
1|1|-lh.“|:' '[.!I'H'IH." I o r'I'II:-I'Ig
these: but my [avorite
& the House of d
Simon [ 14609,

HWHEN KENIGHIS
WEKE BOLD '

Uhnie morning during
preparation of this
article, a3 1 scurried
through Shoemaoker
otregl on my way to
muarket, I noticed a
moilest gray honse
which hadl inscribed on
it .|]I||Tr'l!|lli'_E|j.I, Wiler-
nn-the-brain brow nof
only its name and date
{ 1381}, but the names
of 115 variops owners.
Frefbure real estute is
apparently mot active,

The odd thing about
many of these old
places, however, iz that you muost really
know Freiburg before vou discover them.
Stand at the fountnin on the reputed site
ol the bunting lodge, for instance, and cast
your eye up and down the intersecting
streets on a level with the pavement. Yeil
see windows full of furniture, or sausages
or hats, or Bowers, or rows of thoge exttior-
dinary wax fgures whose marked family
resemblance and abandoned POSES Are -
culiar to Germany,
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But rase your eyes
abave the shop win-
dows and you are back
in the days of old when
knights were bolid. No
Iwo houses are the
same height or width
or Ccalor: no two rooks
are the zame shape
tilt, Step pables
mount dizzily,  high-
priziked rodls lurch sky-
wird, dormer windows
stand out like staring,
HOHISItIVe eves.

Facded religious pic-
the Holy Fam-
ily, the Bleeding Heart,
the Annunciation—dec-
arate the bent or bulged
fronte of the butldines.
Beautifully carved and
colored coate of arms
surmount deep, wide
doorwavs, and in
niches o the walls are
painted and grilded stat-
es of the Virgin or the
siints,

The Hremssgau  has
remained essentinlly
Eoman Catholic, and
tor the Koman Church
Freibure im  Breisgao
owes some ol lts most
lovely monuments

Fretbare's Cathedrul

LUTES

wis the 0Orst Gothic
church of amy size to
be Tully completed. in

Crermany during the
Middle Awes. 1t stands
a little ask ew, like
evervthing &z in the
b, in Lhe wide Miin-
sterpiatz, or Cathedral
square.  The enormous mass, of native red
sandstone surmounted by o single soaring
spare of almast ineredibly deiicate  filigree
work, was started soon after the foundimg
if the city and was more than 300 years in
Lurildine {see illustration, page 214)
Architects, painters, woodcarvers, sculp-
tors, and masons came from every part of
Europe to contribute to its beauty: and the
long, low-roofed, heavily beamed dwelling
that housed the architects and master build-

WAYSIDE

Every few h

complicated displays

milred]

At b founad wavside ¢rn

]

SHEREINESE OFTEN WARBANT STULY

s along the roads near Hluck Forest villpoes
Fhey range from simple Ggures (o

B
Liges hirhiy

prs during jts construction still remnins,
O oof the altar peces was painted by Hans
Holbein the |!llll.LII'__'I'I'.'r.

Naturally, over the three centuries of
constryction, plans had often to be changed,
with a resnltine mélmge of styles: Late
i'-‘.usn.u1|"--!'.|r for the ransep nnd s twn
emall towers (known as the cock towers
becaust of the leaden cocks thal top them),
Early Gothie for the nave, Hhgh Gothic for
the spire, and Late Gothie for the choir.
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The whole, however, i singularly harmoni-
nus amd jnspiring.

When, in 1313, the Cathedral was fin-
jshed it was dedicated with magnificence
and ceremony in the presence of Emperor
Maximilian 1, and, with the exception of
the: Renajssance south porch, added in 1620,
it stond then essentinlly as it stands to-diy.

HELLS, RELLE, BELLS

The Cathedral bells are almost as im-
portant a part of Freiburg life as the Ca-
thedral itsell. Hosanna, familinely called
Sysanna, is the oldest known Ave bell and
was cast in 1138, Back in the dim past,
when enemies had a way of suddenly ap-
pearing at the city gates, Susanna always
sotmded the tocsin: now she rings only on
very spéciil occasions,

The Silver Bell, smallest of the bells, still
jangles out its thin-sibvery peal at 8 o'cock,
a quarter-of-an-hour penl intended a= a
giride to travelers who, alter darkness fell,
werp trying to locate the city.

Chrizst booms out the hours, Maria tells
the quarters, Konrad, Michael, and the
Protecting Angel are the little bells.
Peter at 9 o'clock warns householders to
Ik to fires and lights, Paul at 10 &n-
notnees bediime, Alexander and Lambert
ring the Salve and the Vigl, and John tolls
Freilmrg's farewell to its dead.

Besides the Cathedral, Freiburg has
many nther churchly remains: and I never
cease to wonder at the cnormous propor-
tion of space occupied in the limited area of
the old walled city by church properties.
Twenty cloisters were recorded at the be-
ginning of the 16th century, and some are
still standing. The Aupustine (now the
City Muzseum) was probably Freiburg's
oldest monastery, and a l4th-century uc-
ture shows that its original plan has scarcely
been changed during the ages.

Across the street and close 1o the historie
linden tree (see test, page 217) is the build-
ing that wits St. Anthony's Cloister.

Five minutes’ walk down the street
brings one to the chormous group of build-
ings put up by the Jesuits in 1576, These
were taken over by the L*uiw!'r-s!tiy in 1773,
when the Jesuits were expelled from Frei-
burg; and were used as a prison for British
pfficers during the Weeld War.  Now they
are agnin n part of the University,

Not half a block farther on is the Peter-
hef, a rambling, stoop-shouldered place
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with & crooked bay and high pitched roods,
erected by the Triars of St. Peter in 1586
Only 4 stone’s throw away is the Holy
Ghost Hospital, which was officially compli-
mented uphon its good wine in the middle of
the 13th century.

A few paces down the alley that runs
along the east wall of the Jesuit Monas-
tery is the Church of St. Martin and the
Barefoot Cloister. The gray Basilica, with
its faucings of bright red, was put up by the
Franciseun (riars at the e¢nd of the 13th
century, 'but even before that the closters
were there.

In front of the Barcfoot Cloister, atop a
atone fountain, is a statoe of a tonsured,
brown-habited, barefooted monk. This is
one of Freiburg's distinguished gitizens,
Konstantin Anklitzen, in religion Hrother
Herthold (see page 248).

THE HOME OF GURPOWDER AND THE
CANNON

Dubbed Schwarz | Black) because of his
uncanny skill i alchemy, Berthold, while
on 4 still hunt for the hilosopher's Stone,
accidentally hit upon gunpowder. His dis-
covery was Jooked on with Little favor by
his colleagues, who, although they found
the powder useful in blasting out stumjs
an the land they were clearing for vine-
yards, scented devil's work.

Despite this lack of enthusiasm, before
long Freiburger gunners were fnmous all
over the coantry, and cannon, probahly
some of the first ever used, were being
firedd from the Schwabentor at the castle on
the Schlissherg (1366), where Freiburgs
Count Egon was defying the city. In the
back of the cloisters & room is still pointed
out a5 Berthold's “powder kitchen,™

Another interesting religious monument
i5 the Baselbof, n beautifol Renaissnnce
building used as a cloister by those monks
of Basel who refused to subseribe to the
Reformation. For a number of years the
long-nesed, stringy-necked scholar, Eras-
mus, lived here.

The Baselhof always seenis to me typi-
cal of Freiburg's real feeling for its glorious
past; for, although it is now so prosaic a
place as police headguarters, its outwsard
appearance remains unchanged. On the
mitgnificent doorway B an embossed and
painted coat of arms. On the deep, terra-
cotta front are decorationz of kmights in
armor, angels, and saints. In a4 niche
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bezide one of the two irregular bays s o
wilded statue of the Virgin, with a warrior
on-her right and o bishop on her left.
Only recently did 1 discover that the
back of the building s as impressive as its
front. On my way to market—maost of my
adventures take place on my way to mar-
ket—I met a policeman leading off two
mer. S0 intent wns the officer on his
charges that he didn't notice me, as |
slippead into the rear entrance of police
headiuarters on his heels; and before [ wns
observed 1 had found a lovely scene direct
from the Middle Ages—cloisters encircling
a square courtyard, a crooked bay with
tiny, slonting windows, and an exguisite
stone doorway adorned with a beautifully
carved Virzin and Child and some fat little
angels, It opened on a winding staircase
with an elaburite bolustrade in red and

green and ikt
Not all Freiburg's historical monogments

are churchly,

THE BUTTHER S 50N WHO OT “astERiva

(BN A MaP

Martin Waldseemilller, the geographer
who was the first to put the nume “Amer-
lca™ on o omap. was a Freiburger, and his
ancesiral d‘i‘i’i"ﬁjﬂg niot only still stands bt
flourishes. Martin's father was a -
ous butcher, who apparently held views un-
popilar in Germany even then, for he was
known as "King of the Jews” and met 2
vinlent death,

The family were ot the time living In
what 15 now No, 9 Liwenstrasse, then the
Pike's Head House, amd Martin was a stu-
dent at the newly established Albert-Lud-
wig LUniversity. Later, when Waldseemiil-
ler's “Cosmogruphiae Introductio” and the
world map.* an which for the frst time
the newly discoversd Western World was
called “America,” became f{amoils, neigh-
bors probably remembered that a family
of that name had lived on their street. Bt
it was only recently that o tablét was placed
over the door of the little two-story vellow
house, stiting that here from 480 1o 1492
dwelt Miartin  Waldseemiiller, who in his
famed Warld Atls of 1507 bestowed on
the continent of America the name it bears,

It is & beauty shop now, with u shiny

lirass dr_r.h sign 0f the hhirdresser, swinging

* See “The Sory of the Map,™ in the NaTmoxac
Groonapinss Maoaoase for Pecember, 1512, with
special map sopplement of the Wirld

over its door. No one Jooking at its posi-
tively “prissy"” front would dredm that it
had weathered the storms of 430 years (see
page 241 ).

The Whale Hotse—swhy “Whale™ 1 have
never been dble to find out—is probably
the most spectacular of all Freiburg's lay
monuments. It was built by Kalser Max-
imilizn 1, but only three vears aiter its com-
pletion he died, in 1519, Save for a brief
month when Maximilian's grandson visited
Freiburg, it was never occapied by royalty.
But the place has been meticulously kept
up, and now, one of the town's largest ay-
ings banks, it stands, all warm red and
glittering gilt, a classical example of the
twelling of a prosperous medieval noble.

THE "OLDEST INN OF GERMANY'

Close to the Schwabentor i the Bear,
generally conceded to be the oldest inn in
Germany (page 2321, There it s, o deep-
yellow, three-story stone building with a
high, dormer-windowed roof and marcon
shutters, set slightly edgewise and bulging
i little with the bend of the stréet; but natiy
withal and rather snapping its fingers at the
550-0dd years that are chalked up against it

The Bear Inn appears on Frethorg's
town Tecords as a going concern in 1390,
and sinte thot date the names of its pro-
prietors are all on file. This s something
of a miracle when you consider that the
poar old Hear hne kept his ground with his
back against the city wall s his nose un-
comfartabily near the city's most vulnerable
gate, and that he haz survived not only the
onslaughts of Austrian, French, and Ewefi—
ish armies, but the undoubtedly hit-or-miss
performances of Black Berthold's canmon.

All Freiburgs old buildings carry their
age well, though, and wre singularly lack-
ing in a depressing museum atmosphere.
They are kept up and painted, and, above
all, lived in.  About them hangs a jnum;-
air of character nnd usefulness such as you
see in sturdy old people who refuse 1o be
shelved, The L'mfh:mﬁ ( Merchants' Hall)
in the Miinsterplatz, an amazing example
of Late Gothic in bright red and gold, since
it was begun, in 1524, has been a trading
center for the Schwarzwald farmers (216).

The flat-laced vellow Kormhaus, or Gran-
Wy, across the square, with its enormous
step gables nnd its'red trimmings, was com-
pleted the year after John Cabot visited
North Americn, To-duy, as always, it is
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With the spredd of Christmimty, nmomas-
teries sprang up all over the Schwarzwiald
wimw, nlthouprh the Bhine Valley plain is
known as the “Garden of Germany,” the
Schwarzwnld i3 in an entirely diferent
catepory.  Bordering the streams the slopes
ape steep, timber-covered, and not conadu-
Crve o agnouliure,

The flatter uplands, as in oor own New
Englnnd States, were once we=coversd wnd
are consequently stony dnd not highly pro-
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i pazses the principal street of Freiburg, which, ablivaons to change { povernment. keets e his
lOfmc Hame. Ralsersirasse.
ductive, That the land was not capable they solved =0 successfully that in time
of supportmg u arge population was early  Schwarzwald industries béecame fpmous the

mized by a law prohibiting the split-  world over

ting up of furms amone the degcendants of [ he oceurrence of timber and abhuendant

Ehelr (WS Iri thoes ||_|_'.'-: the land used clegn =and tarted M= placs ir'._‘h|:.rr]._r

to anid still does zo down to a single awner, Diuring the Aee of Disc VErY The it fae-

ieaving the rest of the family to shaft for  fure of glass beads for barter with th

Lhomselvis American Indians Fanned this industry o
S00n the surplus popolation, scenting & fever heaf

markel (o [oodstufis as well as for labor, The exploitation of sllver-lead’ veins

rttied about the monasteries in swarms, dpened up a mining district which was ance

md the monks found themselves saddled  important and which wos worked until 3

with an unemployment problem, which  few vears amo
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\ MONUMENT T0 FEEIDURG'S DEVOTIEN TO MIUSIC

With a populition o only abeul 100000, the city heeps s Munleigal Theater open. eivine dails
E MM LRLRETLLL et Sepdembier until Fuly,  This bulhling wad erstieg o 1910

[Hset ot E Daumezrtser
THE "WEINITMG MAN : MEST HE A SALESMAN

Black Foresl wedding mvitation: are deliverod by word of mouth and each guest pays his
ALY JIII. LELE LEIE KT Ve BN s 1Eu i III 1 !_. E I_l_l!- i I_‘.;.- ";l_llllI ki ||l_ | _|||.I I ill. _|_| ! il Ie
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I'he chic thing in Hlack Forest millineey his n tovch of ¢old i the back, and lone blick rinbon
chreamrs, oflen carried over the arm 1o kees them from trailing in the dust,
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THE COFFEEFOT 1S RKEFT BOILING

Thip kitchen o considered very “mew-{angled™ by the pebthbore because o-madern cooliatove,
with a pipe thot carries the smole ouldodrz, s superseded the obld stone raper.  Muoy of the alile

|||_I!-l"- 'II |Ii'. 'I.:I'.lu‘”""



SLANTY

WAYS ARE
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RARROW., BUT SELDOM

In the days of freguent invasion, cititens [odml
R ey I -||--'|'|l'r milesate=: am Lhe '!;-'.|||- 5l EEEr i
'he heavy beams avross the street help support the
walls of the anrient hooses: The buildimnges often
lirme the oames and dites gf thelr fpcrmsive ownes
ers throogh the Centuries. In this passnge the
watir treneh &= to the |eit

Water power led to gem-cutting. The
house occupied by the Uuwld of Gem
Cutters still stands, and when Mare An-
toinette passed through Freiburg on her
way o France (o marry the Dauphin, the
burghers presented her with 8 thousand
ctit garnets, To-dav in near-by Waldkirch
i= o laree pem-cntting establishment, This
same water power has been used for nearly
200 vears to run Freibure's silk-thread mills.

Forests made lumbering, clock-making
[ Schwnrzwald clocks have wooden wheels),

THE NATIONAL GEOGEAPNHAIC MAGAZINE

and wopdcarving possible, Even in the

AMiddle Ares Schwarzwald timber-drivers
delivered their log ralls as liar away as
Rotterdam.

mheep Jed to hat-making and weaving,
willows to basket-making: and the Schwaiz-
wald peddler, cirrving hats and cloth, bas-
kets and clocks, glassware and silver orna-
ments. was known at every door in Europe.

Even now handwork goes quielly along
on 4 small acale in the forest. gs i there
hod been o Industrial Remlution, In
their own houses, men and women make
clocks and music boxes and furniture, as
well as funny little wooden toys that de-
lizht the heart of the most blasé and hard-
enet child.

They weave, too, aml stamp the cloth
with wooden-block patterns. some of which
have bern in the same families (or genera-
tions, I saw o piece of linen blocked with
alarmingly realistic scenes from the Kesur-
reclion, and a friend showed me a table-
cloth, used only at Christmas, on which the
whole lovely Christmas tale—Intant, Shep-
herds, Wise Men, camels, and everything—
was all hand-blocked

VINEYARDS Th THE HEART OF THE CITY

The monks also planted the first-Enown
vinevards of the district. As far back as
the eighth century there are vague nc-
counis of grape-growing and wine-making
in Breiggau, but the earhest official record
of such activities comes from the Holy
Chost Hospital in the middle of the 13th
century.

The moat distinctive note of the Frei-
burg wine industry is that some of the vine
vards are actually n part of the city. In
Colombi Park, almost the center of town
the sunny slopes are thriftily planted with
vines that wield a particolarly debiciouns
wine, -and the Schlossherg vineyards rol
down to the Schwabentor

A Triend of mine, who lives not more than
ten minutes” walk from the Berthold Foun-
trin, had last fall a wine harvest of more
than 790 gallons from the gripes growing
on the hillsides behind her house (p, 248)

Muost of the best wines of the district
are white, or rather a delicate, fragile gold
And this fine wine hias the signal virtue
of being amazingly cheap

S0 that's that for Freiburg's romantic
past, which overlans its present so neatly
that the seam bardly shows, It also car-
ries us on to her claim g jollity
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‘This claim depends upon one's standard
of jollity. 1§ you are a student, you will
find @ll that the heart could desire in the
way of gaiety, typical college gaiety that
doesn't seem to vary a hair's breadth the
world over.  But if you are seeking sophis-
ticated night life, Freiborg will leave you
cold; for it i3 essontially a university Lown
and a place of retirement for people of
wealth and position.

Before the World War, a hindred mil-
Honaires and 1 don't know how many gen-
erals, not (o mention A grand duoke, lived
here, The glory of those haleyon days is
attested by long, stately, tree-lined streets
outside the old city, and by enormous
howses of elegant, il uncertain, grchitecture
et m l|:1,'t'1'|.-' gardens. People still retire to
Freiburg lor rest and peace, bt most of the
great houses, reduced by the leveling hand
of poverty, are closed or cut up into flats.

S0, asitde from student activity, Frei-
burg's jollity 5 of a quiet, middle-aged
nuture, and after Puul at 10 hag rung the
bedtime hour (see text, page 222), the
streets are usually deserted, unlessz it be
for the throngs p-.-urh}r'r from the Municipal
Theater {see page 234),

The present theater, an enormaus modern-
ized barogue monument of yvellow sandstone
to Germany s almost sacrificial passion for
music, was completed in 1910, It seats
about 1,200 people, ifs acoustics are per-
fect, and a clear view of the stage is possible
from the cheapest seat in the house,

The things, however, that really make
Freiburg a “jolly little town'" are matters
less material than night life or even music,

The place i delightfully neat. 1T have
lived here a wear now and T have never
found even an dapproximate slum. The
streets, down to the smallest, are immacu-
lately clean, and doring the warm weather
lowers are everywhere—in the City Gar-
dens, in the park :Jnmz, the Direisam, in the
ofwm squares, and in rioting masses at all
the windows, up to the tiny dormers hizh
on the roofs,

FOREST PHRHOVISION FOR HIKER AND
CAMITER

The surroundings of thé city, too, are
charming. Right to jts stately medieval
gales sweeps the Schwarzwald, mile upon
mile of ping, spruce, and fir, practically all
owned by the Reich, but beautified and
made accessible by the Black Forest Asso-
giation,

il
=3

Fhistageaph by . Baompariner
THE 5TORK 15 THE FOREST FAMILY
EMBLEM

An in pars of pocthern Europe, the hirds an
considered a token of pood lorune, and | they
bave it 15 regarded as o premanition of evil,

Between iall, clean-limbod trees, unim-
peded by underbrush, paths branch out
through this vast farest.

At EVery Cross- triil i5 n '~III11]1ﬂ-'-‘t CATE-
fully marked with directions and distances:
and all the recognized hikes are desionated
by definite insignia, so that by following
viur red or blue diamond, or your green
or yellow circle, you will be certain to
arrive al your appointed destination.

At every vista, too, the Association has
placed rustic benches, where you may rest
and look down on the valley of the Dreisam,
tlat as 4 floor and dotded with small vil-
luges; or up at the encircling mountains,
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MOGIERN EFOUCATION

The red sandstone Admimistrative
1911 iher bailihnes are wadely seutbermd
vear exeeedod 3000 (se¢ fext, pape I43)

olten snow-capped long after the cherry
trees are in bloom; or across the vine-
clad hill district of the kaiserstubl, beyond
which i= the Rhine

Chn o Sunny or, even more thrilling, a
spowy week-end or holiday, the entire pop-
ulation turns out. Rallway fares, alwnys
cheap, are for these special occasions pared
down [or families and students, and the
rattly third-class coaches, which always
= 1o be rmoning on a Rat tire, dare loaded
down with joyous young folk bound, per-
haps. for historic Hrelsach and a swim in
the dangerausly swill Rhine, for a dip or a
seate ot Tiigee or for a ski run on the
Feldberg, highest peak of the Schwarzwald

HEICYUCLE TRIFS AKEE PGIMFULAR

Bicvele trips are in high fovor, and
nerther age nor position deters a CGeErman
irom moanting s trusiy “bike' and tak-
g to the road. [vis a rare sight on market
davs to watch the peasant women, enor-
mos sKirts bellying i the wind, hat
streamers whizzing out behind, not infre-
gquently a cotton umbrella deltly balanced
over & hend, cutting the air 4t 12 miles an
hour as they pedal into town,

Then Germans, both old and young, still

THRIVES

Buildime of
through e
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Phatoarranib by F

I ANCIERT FREIBRLRG

Albsert-Lodwip Unmiversity  was compleled i
Crt [he Universsty enrollment last

wilk, and on holidays the roads and {orest
paths are full of singing bovs and girls,
stolid parents with children at thelr heels,
and settled men pnd women looded down
wilh knapsacks amd packages of food,

To accommuodate these travelers, all sorts
of economical and comfortable arrange-
menlt= qre I'Ilill;lll". E'l'lr ||"|Hl:i-l'I Iiﬂll:lt"r 1'|'|'I':|'|r:|'
who hold properly authorized tiekets and
who travel on foot, by bicycke, or beat, but
ol by autn or motorbike, are the fugend-
herberpen (Youth Hestels), where for less
than 15 cents oné can get a bed. a clean
pillow slip, and a blanket buttoned into o
clein sheet, a2 wiell a2 the privilege of cnok-
ing on the hig ronges ond eating at the
cledan, bare tabiles.

Older, but also ecanomically minded peo-
ple, patrontze the Notwrfreunde Habser
( Friends of Nature Houses), where accom-
modations are equally cheap. For more
affiuent travelers there are wayside inns

It is undoubtedly “swell™ to amble over
the beautiful countryside, past enormaous
farm buildines with the stable amd living
quarters under one rool and (he manure
pile rearing nobly o the second-story win-
dows; past lush helds where more or less
resignied cows and openly resentiul horses
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WIERE

Going o chureh constifutes o fashiom
wool bedeck the severe while straw bl

Howers, amd

togelther plow the heavy earth; pist riwnd
sarimes  mod  Stations ool the Cross;
past villages where people wenar the quaind

postumies  withoul
consciobsness: o swell as to make one
wonder why lees s oo menns of loeomotion
hive been =0 ruthlessly discarded moour
OWT COUNLTY.

Cn one of these amblings [ had a curious
exparience. My husghand and 1 hod Geen
cruising shouwt the old silver mines near
Statfen (the town in which Faust died),
when o sudden storm drove us - into a small
[armhbouse for shelter

We were hospitably received by an okd,
pld man and his lttde old wile, whio sented
us on the bench that ran maround the big
porcelnin stove, and with great enthusiasm
viriced what appeared to be éxpressions of
|.'.|'||||||':|'

But the tronble wis we couldn’t under-
stamd ooword they snid, and it was soon
apputrent that none of our neatly enunciated
Crermign took with them.

Uhey're speaking Alemannic, one of the
aldest of the German dialeets,” my husband
Polil e ot lest. M1 know thoad some of the
very old people still use i, but 1 never
heard it but once béfore."’

LR |

Jd  Schwarswald sl f-

HFERY WYY

chow of Gutach village,
Rischk welvi

WL BH slaie ATe WiIrn oves Lhie L

SURVIVE

2l X LES

1'.|'|||r1'|'| 7] oMo il - 2 :I-EII

jaikets arp o oemboose] with oped and white

Wy, fipurm] ssirts

The situstion might have been painful,
hod not the old man rigen o it Lumier-
irl'.: ovVeT 1o A |:.1‘|1' |'.1.|'|i-‘||'l 1|'.'.'=.r ';-Ill|l|| i the
Herreotiswinkel (lod's Corner, whére the
Crucifix is hung ), he drew forth o package

With totl-thickened, clumsy fneers he
untied the string, removed the cracklineg
brown paper, and disclosed to oar startled
eves two thumbed and yellowed coples of
the NarTionaLr Geocraruic Macazing.

FARLY TO SUHOOL—AND SHUORT VAUATIDNE

My first reaction to German schools was
a heartbelt wish that they would not star
s partly. Eight o'clock, especially on on
cold, dark, winler morming, did seem rather
awlul: but as the sshonl day ends at one,
| =o0n gol used to the early start, The
sichoal venr begins afier Easter, and the
summer holidays are & mere six weeks, run-
pning from the 1st of August Lo about the
10th of September

LGermin children attack education ear-
mestly,  All of them, =mve those certified
by 0 doctor as either mentally or phy=ically
deficient, start their education in the public
schonl ot the aEe ol sixy. | here they must
remnin for eght yvears, unless they expec
o go in for advanced lesrnimg, In that
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WHEMN COWS MUST WOEK IN THE FIELDS

For plowing two milch cows are mvgally u:-.:d. hat {or hnuline a cow aml bhoerse are 1
[ g
cartiysIEAry « ||I'I1-:'-'-f|il| Hih

STHRAW WEAVING IS A HOUSRENILD ENDUSTHEY

The proctice starled wm 1716, when a returnmng peddler browght o straw hat as a model from
ltalv., Proviowsly Black Forest peasants had worn £t quickly they tumed to staw. The liln-
petnt salesmen who (ormerly roamed far amnd wide over the Continent sellime elocks (se pape 249)
imtroduced many other new jdeas, including the effort (o race canatles on & commerciul scale,
Fhe rormer shrioe and the bnree wlndow grea are churmcterstic of Black Forest homed
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Latin, French
snd English. The td
these higher

in
[ I = i
15 DT oy il

|'||:

" |
LrrEkE,
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vear, and the course
COVETS nine yvears, mak-
LETL the nvernge student
nineteen when he enlers
the university.
Between German
and Americin umver-
citles the gulf PV
wider than It is in the
spcondary schools. The

chiviicdedl il

W
| =

year s
Lwo semesters — the
winter semester. from
November until the endd
of February,
summer semester, {rom
ipril to the end ol
Lupust, The minmum
time required o securs
the 'h. L), dezres i1s
elght semesters, where-
us the medical degres
usuilly takes ten se

andl the

M EXRming
opven  antil
the [ourth
semeater, and during
these  first  Fwo
students gre encouraged to move from uni-
Versity Lo university,

'rom the day n student embarks on uni-
versity lile he i1s éotirely on his own. He
may sign up or whit lectures he sees ht,

p—_—
NS

Mestels.
Lions e
the end of
maiden

WS

after signing up he may attend them
Moo one tells him
what to do or when to do it; no one tells
him where to live or how,
Notwithstunding this [serman
students are a | am alwavs
impressed, not only by their active interest
in Jectures, hut in the aclive way in which
|EII_'1..' shiow thelr inlereat i e, in !'-'Fr'-.|.":ll':_'.
when the professor énters the lecture room
he is greeted by a discreet tattoo of feet on

the wooden Joor,

W Rk, s .l'l' EIME=s I.-Ir.

liherty,

.
SET s

1§

Haowever, stich wide ack nitbbon bows, with fringed ends
0f sotne Bk Foomit villnees

E HLACK FOREST )

Li%

MIGHT TIE

AINPLANE

wWIrrE worn by
pong belore man took o the Al
As he warms 1o his subject, his oudience
warms with him, and a hearty slapping of
fest encoyrares him to further Aights, . Bul
if he grows tedious or runs over his allottod
time, he s warned of his
and continuons seuffing,
Freiburgs University, the Albert-Lud
wig, was founded in 1457, Then, as now,
it was acaitered about the -_'il;r'." in 1011
the present Administrative Buildineg was
completed (See page 233), but many of the
departments are under different roofs, and
some remain in the Jesuit Monastery that
was the main building in the 18th century
Az late ac the end of the 19th century
the University rarely had more than three
nundred students.  Thiz past winter t

anEp

R !-j.' i _H'ir_=;|||].'
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WIHERE THE HIRKER 15 EKING

Paths in the Black Fores) are proded] and benches are pliced st every wvista
are -sgmposts, marked with directions ond disfances,

mEgmm {see bexi, paioe 2371

enrollment was 3.326, of whom 33 were
Americans, Lack of employment 5 re-
spomnsible for an enormons expansion in all
Crermon universities, and the attendance at
the various hisher institutions has mounted
to something over 110,000

EDUCATION A REFUGE FOR THE JOBLESS

Thousands of German boys and girls-are
heing educated to the saturation point be-
cnu=e there = nooother outlet for them, and
not 4 few of these students live an pitifully
amall sums. To such students the Uni-
versity offers much and varied assistance,
The =tudent card, which i included with
tiition, provides medical care and hospital-

At crossatralls
Recognired  hikes are destgonted by special

izntion. The “Mensa Academicn” werves,
for twelve cents each, lunches and dinners
of stoul soup and d@ choice of threg noar-
ishing dishes, but no dessert.

Just insicle the door of the Jesuit Monas-
tery, the part of the University that T know
hest, s a small bureau where students can
have their clothes repaired, cleaned, and
pressed for almest nothing; or, 1f that al-
maost nothing 5 too much, facilities for
doing the work themselves are placed at
their disposal. Through the University,
anything from skis to - typewriters and text
wicks can be bwrrowed for a piltance, and
in extreme cases students are provided with
food and service entirely free,
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SKIERS THRONG TO FELDETERG S BUMMIT

Uver the week-ends, when the teeekess, low-domied top af the bishest mountain in the Bla kL Fore=t
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MIELING AGAIN IS I'ERMITTED

Bepresentatives of the dueling socleties of the University ndd volar to muny pablle gtherimes
Fhe pointed swords carrled on parade are Bol these w=ed in the encounters. The small caps, plso,

arg fveerved Jor festive occasiomns [(see toxt PRES i)



WHAT 15 WRAONG

Phe collee cups ot thies stuslent sociery

pression that 1the German colleglan alvwnys drink= beet

olds ks, are popdlar duride the summer semesier

German universities have nothing that
approximates our intercollegiate sports, nor
any of our “dexr old Alma Mater™ spirit,
probably because most students hawve at-
tended two, three, or even [our umiversities
before attonining  their degrees. Student
bpvalty = confined o societies which super-
ficially correspond Lo our {raternities.

In Freitburg these societies are divided
into ninge major classthcations, with & 1ola
of pbout B5 proups, ond each proup hos
its special cap—<caps of colors so lund and
shapes so fantastic that you wonder if the
Mad Hatter hadn't a finger in the pie.
There are smnging societies, gymnasic =0-
cieties, =ocieties of yarious chorch denom-
inations, and possibly twenty-five dueling

SO PP

DLUELLNG
Althourh student dueling was hanned
after the World War, the practice wenl
merrily along; and now, under the Hitler
regime, it has again been declared legal
There are two kinds of duels—/{riendly
uffairs, where the principals are bandaged
1 the chin and the two-edped sword, un-

AlALNY 15 LEGA]

pointed, but sharpened on both sides, is
manipulated from above the head; and

W T

o an outing o Freiburg |:-ZI.'::.
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=uch excupsions, to the parks amd numis-

honor affairs, where the amount of band-
Aring andl the nature of the weapons (pis-
tols or sabers) s decided by the gravity of
the insult that has provoked the duel (245)

Between love and honor, the young pen-
tlemen mannge to hack each other up pretty
succesfally : but in Germany & doel-scarred
fnce is regarded as an asset. My daughter
was telline me about an Adonis who lives
in the fraternity house opposite her school.

“He's so handsome, Muddy,” she sighed.
‘S0 handsome! Why, his face 15 simply
carved with doeling!”

CITYV MARKETE L0 ERASMLS

Before leaving Freiburye 1 must mention
a few of the things that make it so gemviid-
fick, that dehightful blanket word that
means comflortable, coxy, homelike, livable,

Take Froibure's markets. Nothing could
be more gemutlich than the greatl City
Market that hos paszembled in the Minster-
platz ever since there was g Freiburg. On
Saturdays and Wednesdave, the best mar-
ket davs, the cobbled square i3 covered
with stalls protected by cotton umbrellas
or makeshift awnings, on which are piled
crisp, newly picked vepelables, delicious
fresh fruit, fish that might be improved



FREIBURG—GATEWAY TO THE RLACK FOREST 24y

A SHINGLE CUTTER AT WORK INK THE HLACK FOREST

In um afea which is poor in minerals, foresi produocts have been utilleed in muny household in

THE GEM CUTTER'S POSITION IS AS DISTINCTIVE AS THE TATLOE'S

]: : | -.'.|||'-|;'.' [-'Lill.-'_' MHLE IR TERNIWTEL I EfiLEs llI A T= ||!“:__' 1!.1 Wil III“:. LOERt R b
through the oiy on her way o marry the Dapaphin wis presented with 2 thousand parnets.  Thy
iwathor wus aide o cliot no-satsioctory explanatieon of the workens' posture bevond a surprised

Wiy, i has alwave been dope that wav ™
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252

by a bit of ice, tripe, poultry, rich, dark-
brown Schwarawald honey, and mountains
of flowers (see 214),

With a familinrity born of long acquaint-
ance, the butchers set up their stalls in the
shelter of the Cathedral butiresses, under
the beautiful rose window. _

The old woman who sells healing herbs
his established herself inside the magnifi-
cent . along with the Twelve Apostles
and the Wise and Foolish Viegins, and mirls
in charming costumes, which are different
in almost every village, rest on the steps
in the shadow of the Last Tudgment,

The venders of cream and butter and
erps and cheese squat around the Renais-
sance fountain, thejr wares laid oul in leai-
lined baskets or set to cool in the clear;
chill water. Under the Kaufhaus arcades
traclers in anything from votive candles
and canaries to sauerkraut and onions do
business (see page 2146).

Aside from the resular City Market,
there are the seasonal markets, the apple
market, in Karl Square, where in aulumn
the Schwarzwald farmers bring their har-
vest, or the to market, in a Jovely little
hidden square, with an old, old {ountain
and a clump of plane trees—a square 50
securely hidden that 1 almost missed out
on my winter potatnes. The story is that
Erasmus loved this sheltered corner.

A PRETZEL Th THE INSIGNTA OF HARKERS

Then consider Freiburg bakeshops.
There's individuality, there's character, in
these bakeshops. Bread is made {rom rec-
ijpes that go back to the days when the
Bakers' Guild wias one of the city’s most
importiant organizations, and each baker
has his specialties, for Freiburgers are great
bread eaters, taking it, unbuttered, even
with their wine,

At the Christmas seasom the bakeshops
are- particulorly ravishing with delicious,
crispy brown 5t. Nicholases, spicy ginger
Infants, and pretzels as big as cartwheels

The preteel, by the way, is the sim of
the bakeshop, and over every estublishment
swing large gilded ones. In the Cathedral
I= o stained-gla=s window, memorlal to the
Ancient Guild of Bakers, chastely deco-
rated with two tolls and a preteel!

THE NATIONAL GEOGRAPHIC MAGAZINE

Freiburg's element of surprise is snother
joy. Now, at the close of a year, 'm al-
ways coming across something new—an
age-stained fountain with & m reflecs
tively walching the water trickle through
the coconut in his hand: a gray wall em-
bossed with the coat of arms of the Zahrin-
gens; a breath-tiking view of the Ca-
thedral -spire from a framework of trees;
an  exquisitely  decorated  little  chapel
tucked away in the grim old Peterhof
Muonastery.

But what makes Freiburg most gemiit-
lich is the friendliness of its people, 1If
your Germin is poor, they moake every
effort o anderstand it and never laugh
when you say silly and sometimes discon-
certing things. The shopkeepers are pa-
tient if you don’t know how to count vour
change, patient and flawlessly honest.  As
yvou grudually rise to the status of 4 reg-
war customer. they call vou “Frau Dok-
tor," or “Fran Professor,” or even “Ba-
ronin,” according to the measure of their
affection,

The policemen and tram  conductors,
cotitrary to the usual opinion of Gernian
officials, are the most polite—I almost 2aid
the most courtly—of thejr species [ have
ever encountered.

Regularly on my way to town [ take the
Inst Inp to the tram on o light gallop, the
motorman clanging his bell and the conduc-
tor from the back roaring encouragement:
and when at last T make it. T am hoisted
aboard unrebuked, greeted cordially, and
led 1o seat amid the pleased clucks of the
other passengers,

Or, again, my errands in town com-
pleted, | may meet my tram midway be-
tween stops.  Does that Freiburg motor-
man coldly pazs me by* He does net.
Instead, he slows up his vehiicle so that 1
may comiortably run alongside to the next
stofp.

If these attentions were lavished on me
alone T might grow haughty and purse-
proud; but they are nit. Hardly & station
oni the trip to town but some lady or gen-
tleman, snorting and slightly purple, is
houled aboard and seated, OF course, it
slows up the journey o bit, but anvone wj'f]
acknowledge that it is gemiitlich,

R
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JOHN  WHAT WOULD
HAPPEN 1F WE HAD
A BLOW-OUT GOMING B

X MARKS SPOTSwhere your oo muiy hind when
blow-cutf occurs. Y ou ¢an't sfeer ...

NEW LIFE-SAVING TIRE PREVENTS

THOUSANDS ARE KILLED OR INJURED WHEN
BLOW-0UTS THROW CARS OUT OF CONTROL

:::__:1_.

Car L Sl o

CAUSE OF BLOW-OUTS

Tests prove this new tire is
3 times safer at high speeds

ODAY'S high speeds gener-
T_m:- terrific hear inside your
eire. Rubberand fabric separate,
A blister forms, and GROWS ., ..
bigger, until KANG! A blow-0ut]
And YURIE CIRE shivrs |.|.|..iJ'|J=.j' aff
the road

To protect yoo Irom blow-outs,
every new Goodrich Safery Sil-
vertown has the amaring Life-
Saver Golden Ply. This iovention
resists heat. Hubber and fabri
don't sepurnte. Thus, blisters
don't torm. Blow-outs are pre-
veoted before they even start,

Ar gruelliog speeds, on the
world's fastest track, the new
Goodrich Safety Sllvertowns
lasted 3 #wer as long as fhrst
guality tires that did nor have this
feature. These Silvernowns néver
blew. They wore right down (o

Cotrright, 1915, The A P Goodnch Rubber Co.

the fabric but the Life-Saver Gold-
en Ply relused (o give.

Scientific tests also prove that
the Silverrown has the most skid-
resisting tread. It squesges ac-
non reduces danger of skidding
(O & minlmun,

Yer, Goodnch Safety Silver
Lowmms ifersf sl o prenny
thun standard tires. Look up vour
Goodrich dealerunder " Tires™ ia
your classified phone book. Have
him put 4 set o0 your car NOW]

FHEE' !:r.||l.|J_d|'|I'|'||. i dn
& blem with red
| ead refocrofr o PCEECT
vid il vosar el lighn poes
ol Lw o pour Lroodnch
[dealer, jo1a Silveriown
Sufrry Lemgue. wod rocein
pox FHEE. € wesd 100
(e Covit Pacaiing and mail-
gt o Depr 147, The
A. I, Goodrich Rebhber Co.,
Akron,

(0 FLEF

FHear generered by inremal fikctlnn
srriraied dubber ansl fabesc — niides

gTire anslk Ehorw

prit]l BANG | A bowwoon

B emarkabie pew Goodrich tovention
fevin eai— making e Mew ool
flehy Balery Silverown % opes PTLLT
om blowous et g wpeeds

Goodrich S@f@@ Silvertown

WITH LIFE-SAVER GOLDEN PLY



THIS CRUISE
HAS
EVERYTHING!

IM{MA when wavel i s
mmfariable. Meditormmaean at

siimsanii' 1 Sk Jepzn in cheiry

Blimeinm time. The  Emptess

ot ol coudie B psepdecehy e d

GREAT WALL, CHINA . 24 coun-
priey oo iius yedt s ioinerary ., MNew
poumy. mciode BALL, Penam
(AngEor Wt Ceistbyveia. L ays

ineet BioEeed in inTereerirg peoartd

TENNIS lHI; SOUAsH . REZ

Famy b i ialieia) LY e
fif[ CFE L2 e el - TP F (el v,
Empress of Briman . . . lsrpess
worttd cruise liner ufioa:

OF FICE HONG MONG. . mef 17U
ageoi e muainmined by Cans
dian Facific e Wi el
Latpatest Trowel Svwreen 10
il cnrEe experieide

r30 aays. 32 pordy feolod-
g BALL Sbep crwise
only, $1600 wp. Mandard
FGre excursion pros
gramume, $300

L 1T L

“1 TOOK 5,000 FEET
OF MOVIES”

eaidd Mr, Jowl Harris Nowall af sptimgfialed, Mol

ii —

oy Mewell and T bad

been an other crulses,

tomally well planned.
[ thok & ghod many
movies, ond, out of
5,000 feet of film_had to
cut anly fifiy 4z being
insufhiciently  inrerest-

ing to show o my friends.™

but | man hestestly say
that on the Empross i
Brimin evecyrhing was
betier tlan we had ever
expetiended .. the-ship fell, the
|.I B aldesn PR T 1 wWrit i i K
r'."..a pLLEE R ETELEE S LR LEESH "EETR 4 II-.'llillJIII Fi :|"|II-!‘I-IJI:II"-|" I..I.l..lvl'l:':l I-__:.!'-Ill-'l
shifes will wai! apmin this year on the

1934 cruise of the Empress of Britc-

The Engliah stewards were
neeiceably satisfactory ., . promp,
wiling, and genuinely interested aif. W hy not join their company
e dar Eivmbart and welfare, oo« ke new fnends . sce the
"The medical st was just as

.'-.-'.l..-l a8 Yl I.II||||.I -'.I|'|.!|I.'.-:'|.|IJ..|.i"..i' bl Cecent “"'"‘-'.‘: ar homi,

world? I cosis very linde more

Get abap's _,I'.'ul'..;rr. ititierary. fare
schedole . . . from YOLE % [ apcdal
.-« OF any Caradizn Pacific utbce!
Daew X ok, Adioem, Bowrepen, Botfalo, Chi
cegr, Cincinnadd, Cleveland, Dotsadi. L
Angele, Minoeapodss, Plvi bbb, s

bargly, Portland, Sien Framlisio, Seati]=,

when you beeded a doctor, yo
cruld get b & good deal quicker.
When | developed an ulcermoed
roath, the dearist on the ship posi-
tvely saved my life

- n
S LDues, W asllimEiesr Montres] Lispuadon,

*T consider the itinerary excep-

FROM NEW YORK JAN. 4, 19353

Eumpress-Britain

WORLD CRUISE

CANADIAN PACIFIC
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SOMETHING ABOUT

“Better Engineering all the way through sold me on Plymouth”

wry Y & mew car? That was the

I laat thought in mv mind when
[ flow to my now postot the Army
Asropauticnl Exhibit at the
Century of P'rogross.

*"Tut ona look ot the new Plym-
puth at the Clhirveler Moturs Fx-
Liilidt . «  and 1 got ideasl

T liked the eut of itz jil, to be-
win with. But it was jls engineor-
irgr that got to me! The ondianeed
thinking those Chryaler Muotors
poople sre putting into their carsl

NEW PLYMOUTH SI

"MHeat-resinting valves thet prac-
tically pot an enid ta valve g:l'i:l'.l-l:l--
ing! Seli-equalizing hydranlis

heakes. .. Floaiing Power engine

mountings that cot oot vilsmtion!

AND UF O FACTORY, DETROM

"I lvoked at other low-priced cors,
toa, But Plymouth got my order!™

Any Plymonth dealee will show
you 20 places where it is a finer
car than 1'-I'I-'|'.|'.|jll|.'|l:|l'lr:'|:+a o see il

Standard : Mdoor sedan £465; loor
sedlan E510; yumble coupa $483;
business goups #4145, DeLuxe: 2-
door sedan £8525; d-door sedan $375;
conv. coupe §505; rumble coupe
2545; business coupe $495, Prices
dubject to change withoul potice.

NOW PRICED AS LOW
AS THE LOWEST



T tukes more Lhan walor—

or oill—or a tight fan belt
tor keep o motor cool on days
ke hess,

Hot weather aperaval esthe
knockme evil 1h oany  car.
| WTERTH overtiehlinge,
wistes oil, shortens car life,
and runs up some of the
|li;|_'!.'_-‘=-l r|'|||1i:' Lilla thal ear
owters ¢ver have Lo puy.

Fihyl poes to Lhe lieart of
the troubile!

It checks overheating by
stopmng harmful knoek. 1
turns the exeess heat of knock
nto POWER.

That s why Eiliyvl Grsoline
puts mew Ife in old ears

L LESYS

KNOCK SURE
MAKES EM HOT!

That's why

thousands sy
The nwexd Dest hing fo o becnd
mel oar 18 your presend oor
r.".!-..fﬁ f'.lu'1||_:|||"'

Stop. at the Ithyl pump
today., Youll put fun nto
vour driving this summer

And vou'll save, in lessened
repair lls alone, more than
crough Lo offset Lhe few extra
pennies  vou spend.  Ethyl
Gusoline Corporntion, New

York {%I|I'|.'-

ﬁuu:l"r ¥l — ITH'I'I.
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How much chance will you give

in the uncertain struggle you know he'll face?

y LL figlst to bocome the mon

yisg want s 1o be—that little
nor of yours: Boat will he find him:
gelf hondloapped

You enn see what lies ahosil for
fim .. . the fiereer compotitog boys
are up againsl pow,

Buzinesa is giving ita big chances
-] |]H:|-:H'_‘ "|||'5:-I'F AIe Il.'l.ul“"l.L. tr] F"'-I'I:'rl'
feld, college men press {furward to
fill the opemings B they come.

To hght on even groumel, v fcrr
minst have a colleee education ! Y ou
can ke stiee b will REL 1. ., 10
miatter whiat furn Gamlly Ansnces take,
o inditer what happens to yoo

The Union Central Education Plan
This |t|:|.1| ika b kel
by an tostsdulion thial for 65 yeirs has
servid all e life i nsaranes neods of

shows the wav,

ORGANTEZED 4y I &a 7

thousands of American families. The
plan s witlun the meaus of almiest
every [ather, Aod the yoanger your
boy, the mure etk eden] it 1a,

W hrther wiaar lad is ono VEAT oW
or ten, this plan gyeraniess that the
neeiled muney for his college train-
ing will be ready, in cash. And thar
he'll have funds on ivhich to ged
started after he predugtes!

For the sake of the bay who would
Gght fur you, check up today, Lesn
the details of this practical, proved
plar, "The manusl, “A Place m the
Sian”, gives full information, togetier
with costs at 300 colleges.

Send the coupon ot his li.E.hI: fioF a
eapy free There is no obligation
It's the st sep in assurng it
listle boy of youre a Hghtitig chaocr.
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“We want the best ETHYL we can buy

so we alwa s J'f@z? atl his

“Whyv, whats the difference between one Ethyl gnso-

line and another—the :l.-"n: all the=same, aren’t tlll::n-' A
“That's what we 'llluughl.., L. until Fl‘l"ll lnhi T

it"s the gasoline to which Ethyl is added that counts,”

Itz always the pasoline base you sterd with that determines

how good the resulting gasoline will be after the Ethyl fuid

is added. In Texaco-Ethyl the base is Texaco Fire-Chief.
Before anytiing 1= added, vou've got hre-engine speed anid
power—plus an octane rating already outstanding. When
Ethyl fluid is added to I'."Jr.r-t—_'l-uurl'l' sol just about the

fine=t bothyl gasoline that money can buy,

LFrive bis the Crictisty of Preigeres I 2-

= L uf Clhucngn. Thers are gl

Tl'_'i i tankful '[l_HeJ:u]. al any Texaro Station. Fiud out for

risgilF—uan pde parking spages < jdent s

al giid s and Loaeel caimpe. voursell what a big difference there 13 between Texaco-
STRET, 1848, TS TELS Gy Ethvl and other premium gasolines.

IME TEXAS COMPANY & Treoeos Prrdeam Prsdecs

TEXACO-ETHYL- FIRE-CHIZF +ETHYL
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CJE' vE you ever escaped
fraction of second when you
thoughtlessly stepped almost directly me
the i'..’_i- of 4 st moving automobile? Or
when you thought you were careful

crossii@ o strect, has a car ever whirled
Mound 4 corner, missing yvou by inches?

That time you were lucky,

In this country, forty pedestrians are kalled
every duy by moving cirs and eight hun-
dred are trjured —some of them maimed

Ihitty-hve pedescran acadents

10T (1l
thatis the present duly

UL eEvery i]l."_“.
AVElEEE,

Beckless drivers are directly 1
tor part of this dally tragedy, bt
ity of such afc J1.-1' e th "."u" --t e
lessnezs or thy 'I_||'| tHeszsness of ]-.:.'.L".T.'!.ur--:
Although the sifety T"l:".E:i:i-.'1--.'.|'.||Jl'-:|- by

spne schools has helped to prevent
a ol

iy
--'u':-l-.'nr.a..-lv-'--l ten children are still be
| "I- | v ey o "-' Fven effective siemals and
uert trifhe officers at crowded street oo
NELS (0T : e "'.1|-'-l:'.1r..'-'.- (£ & Ji.|:|." r'*u. PETSE0S whi
step ot from belund a parked car.

Yoursifety: i i the :-i:'-rh'- if every member
'||. YL LE | '_I L '.5'-||I:‘|", l.:l_'l:l'_."-.:‘ll'l' d SETeEfD OF
walking on a !,'":!".1.1-.':'.".' Geps

el |"J.-f-~. of a fixed habit which must
ome second mitare- Make certain that
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AVery Close Call

thie rowd 18 clear belore you toke a stop
Will you uphold the teachers who are
|:|..|||!|u'_ r.]--_ -_Ll.-l--h.. tiy watch for the™Go™
and “Stop” spmls—angd wall you obey
traffic l-.:u'..-.'.!- s provided for your own
EATETY

send for the Metropohitan's-booklet “The
sate Walker s Memo Book. ™ It tells of the
contstant dinpers which threaten those on
toot—how you and yers can be safe walk
ers,  Address Booklet Department 831N,

ARE YOU A SAFE WALKER ¢

T Fuowr rraerr v of rhue s o oeg Fiom s ceen Yo eerrsier NOF

Bl ety Sall YIS
I, Stop owud coereltesely frome sobirad
Prirkdd owrr o abrfreciiuns F =
4. Iry me oweve rhrodagh e ffficlf Lh
I. Crose srrears digponaliy P . .
f. Crer aff and on veliches i reoye-
g traffic? . . . e B .
8. Corary reveets wilfhoud ofrrervrry
e r o, . T Ry

&, Torodg iIF i FLEOF §ee TI0T1s |.|J_:|4.'i|:||'|"
thallghr?f 'z « & & & & & 's

. aparrrd e She srreer F sim

A, Alloar yoner elild e play in rhe
PR o e e e e T

g, Walk el fepsroomd &F apadnar
fraffic on che road e ghway P oo

« Fuil o 2w ‘H':rr.l'q.'rrl'arr capfe &
night T o - R
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H“Mentiop the Qesgraphic

O MADSON AVE, NEw Yok, N, Y.
Eiowani a

identifies you™



See Firestone

GUM -DIPPED TIRES
MADE

(i (1 Cenluny of Progres

WE INVITE vau te visl the Frestone Factory
ard Exhibitioa Building at 7' & Cantury of

Progtes,  ta see the [nfeieiting proceiies in tire
monulectuting —puds wbber being prapored
in. the huge mauing mochine—colfon coodi
abiarhing elght poaynd: of pure rubber o every
ene hundred pounds of card In the spectaculor
Firestone potented Gum-Dipping mockine=—the
afficient tirs building machine and curing mold
Coe the dynomic exhibih ‘ol Fioitonse Tires—
Battestes — Spork Plugy — Bighe Lining ond
One-Siap Service.

The Firestane Singing Colar Fountain n the
gardens i1 o marvel of beauty and the anly one
in the waild Veorcnol ond imstrumentol concerty
given every day and night,

Firestane—choran by " A Century of Progress™
to reprmient the rwhber induitry in the Hall ol
2¢tence—grophically prewnty the old muthod
of gothering witd rubber in Ihe jungle and
peaserving over amoky froe. Al the medam
muethod o4 Fi Plamations in L :
Alvica, and many other wlentific

TIRES = TUBES - BATTERIES
SPARK PLUGS - BRAKE LINING

RIMS -

ACCESSORIES




And you lag in your work.

Take a mioute for an ice-cold Coca-Cola,
and bounce back to normal. ® An ice-cold
Coca-Cola is more than just a drink. It's a
very particular kind of drink —combin-
ing those pleasant wholesome substances
which foremost scientists say do most in re-
storing vou to your normal self. Really deli-

cious,itinvitesa pause—tbhe pause that refresbes,

You yawn. You're tired...

Refresh yourself

Bownce back to normal

Qi



Briﬁhten the cold meal

with «.'gcm(l hot sﬂup!

Every cold meal should include one-
hot-dish — for your greater enjoyment
and for health, The sparkling, invigor
ating flavor of Campbell’s Tomato Soup
awakens the appetite, sharpens the sense
of taste, makes all the cold foods mare
appealing by way of contrast. And diges-
vien is greatly benefited. Ler Camphell's
Tomauto Soup improve muany a meal
for you this summer!

LOOK POR THE
RiD-AND-WiHiTE Lawit

(L) conts & an



MAKE YOUR NOSE | o

| ONE-CLASS
JOUTSIDE ROOMS /

-ll

T PUBRMIA,

QO Larirne e iy {
llI 185 T ; B -!l_l.-l ||-.__ =1 - i .i- 1 = " r_ .

A diract pemengar lina from Portload ta

aliave han rosm Lavendes Smalll the Qirianfl Modem “"Sae-Clon' ships—
L — putigsnt. guick-acting — ve f e Yog ore nol reiiricted i o corioin part
... g . | -I / : l.“ ) | of tha sk, E||_||||||'_'|".'| AMATIEGN [ Self] ==
LTS 2T JLNE L & =1 tpocious saleani=—all ouhide reams—all|
r fetk guto oockad 1 atall tenlad 1% rooms with bode
i e effalin & o " A = e nms T ] 1Y Yokohaomo Fﬂlﬁ—l‘:r.'he E-Ll:l-ﬁ""_-'.!'p'u'nll'.n

SIS — Hong Keng $200— Manilo $200
Roand-thaworld Towrs §375

F_}.- s A
|L;1ﬂ -'-_i"'

SAILINGS
J[ L-‘l GEMERAL LEE . . . . . Aug. 16
=3 ""-J GENERAL PERSHING . Sepr. &
ll "\E"yj . ..-'f* GEMNERAL SHERMAN . Sept. 27
. EWELLING

SALTS

EPEClAL MOTICF Send 12 fg chove oddireitr and recoos

o tricl LiEw r':l1|j||.-!||u of Crawn lathedsrag— tho! del .I.|.|||_|

neth sell that saoffems bAF, i deitds i@ b fid [ = e
e bt o T, TS O B pinpall | Son yourtroeal ar BB Hoast ogf For Hirergters, foll periculers, ur wrile

and lecves o plocung perfume clinging fo the wkin Stotes Sloamship Lines, Forter Bldg. (De 7] Portland, Cra,

""Tomlinson of High Point”
discovers Iron Fireman heating

Ve

.| gl vespr Mpe, S H. Toinlsneos I'l i
of Hagh Paint M o cat Bis rea '|l\
demiial hewtlng coaisn $370,

l']'| matie’ boeat af & subhstamnial (el
JI|I sRvInE. wrnite for literatura, Or aak
yeeitl Dreem Tidetnan Jdonder 1o make
65, by replacing anaiher ope of & free samvey of vyour bestns
sutcumatic Gring wih an Irop Seoeman |.'|J.!II. Iron Fireman i .|||i.L'. ifisiEl ke,
hotomutie Coul Hommer. His soperrence will (. owietipel Py ment fCTm
intereut pyerr person who pass fuel hill
Fhie wearly feel o of hesting m
hnme and bot walzr formerly averaged
£5011,°" writeds Me Tosalijisdan i FlEr s

(el oz with Irom Fireman will nor ezceed

£ 130 1o sddirron, the toaiporataie 1o

- - 1 | ¥ ¥
renidance I umform
e e [emw Direin s ovid ok SMe. Tomlinson's codsiBeris A |:.|'-||_:||
' 5 * - i 1
'I'E-':"j' Fiammimy Hail, Covtury rithie sativadtson ol Iron Fireman vwhers
pf Pregrear Eaaarfe, (a . :
a ETELY W ILETE Lt TFl ST |.|l|-...".|||r ENED

IRON FIREMAN

Automatic Coal Burner

— -
THE MACHIMNE THAT MADE COAL AM AUTOMATIC FUEL -l NE-3



L nis very dav the i-_"._'| hooe will touch the whise |.:-|i' and friendshm are so cssenrial.

lives af mullions of people. To a modest home ndividuals employ the telephone 10 many
i the supbdarps, 1t will camrv wiord i love _:|::-_-|_ 1t wavs, Lhe L O Live [Lme. 1 he
i combort and the assurance thar all is riendly, to win more friendship, The looely
well. In another home, a houscwife o make contaces, The rroabled, to hind com-
with: her work, will pause a little while w forr and reassurance. The frightened, vo call
slace her dally orders o answer a welcome for aad, The gay, o share their Favety

call from a friend. To some ode else, the ring The value of the telephone can be messured

piace 1n the world of people—to keep ,.'.. h AMERICAN TELEPHONE
inbroken yar contact with those ' ! AND TELEGRAPH COMPANY



pAmmE B AR EEREE I
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I {{NDIVIDUAL tastes
i may vary, but the

desire for cultural attainment
is constant among thinking
people . . . . the time to
begin cultural training is the
school age . . . . the place
is in a selective private col-

lege or school . .

. ... See the National
(Geographic's Educational
DFFEEtGr‘f on the faﬁt thrEE

pages of each issue . .
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Wi oWn a camera
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EATING

-

Still at Lowest
Price in History _

Easiest Terms.. = f
ACT NOW! == b

Y ois e still pot semmine OO Matie Hushed
Heat “wathout wiork or wisdy " oinstalled m
yuur present furnace or boiler at livwrest puist
in histo Y. Hasisli the eoul shovel amd soie
ey b widden !

Cil-DM ntie heats more homes than any
cillier bl burner in the world! Ciosts less o
ppeerate than natinn-wide ayerage oosl of tod-
some, dirty hand-firng]  Lses heavy odls—
Jesweent oot anil riohest in heat-units, by U, S
Caorvernment fesis
Waw, Revalgtlionary Water Heater! Elurisunial be ‘

triple Bamwe truvel, cots cast o ol waler k5 o :—II]
pdied pledts ol bat e ales Les Ligithia, Eavankinm & I||||I|r'-'
jme, s ||"r|.:'.lI Faay Termi Sea sour pearesd LN
hlutbo dealer tenlay, @ write Wiriiime Lpgd I|-"||-|..-||
Mestiso Cogronsyees, Blooming tisn, b

CRUISES
DE LUXE

$2 2*5'3 e 559'51: Treal yoursell to this

5.5, MNORTH AMERICAN mew Kodak ... inke
— e = 5.5, SOUTH AMERICAN | Liciures you couldn’i
., OCEAN LIMERS OF THE LAKES

LT T | B T '-n ) .I'|" e bveerge, Dlefrodd,
e i dl s I'.df.'.i'-l L

tokics birefores

Thenagh the luscmaring Creut Lozt visiting hinaric HE seope of vour picture-making plens-
5] ] &lan Lrenr i d8i III':"' 11 |, LCEnagda, fNiRNarsE _l
Ul G e L L A, ure depends most of all an your lens,
e 4 | cruise fro "”:”H""”' 1'1'."'” 'n Fair. i '.. The Kodok Anastigmat £4.5 lens miay be
T B L .. [ i H - S | | B i:-i Ll B L] -
-:" S Le Mot -_'. i 1 st WH |_l ||I Ol l"l.l |.: =ix-14, In I|| Wik -:4.' o
I '|
158 Wasl Monrag Sireet, Chicezo, Il rich :-.[-11:. -||n..~. ot r| ||| r1 1:- P - ' 1 ||

gr 1d lale altertioorn.

E '| ' e g :ll.]u. i JI 41 'I‘:-.r'|.:|:.'
B 77%eRIGHT MEASURE |  sultiplies yicture opportusitios,

_. ﬂf Frl‘rate Ecl]ﬂﬂl U sna Bl ."l-r'ln Fast File

boddak Six-10 s e smallest roll Glin eanmern
madde for 214 © 444 pictures. And the stnartes!

EDUCATIGN i'r-w. W '-"..". #.5 || B30 }':Lrh_.f 0.5 EIT: -.|!.: P

prpluiprmenl )l lesn. Reodak Sex-200 18 for2i) o 3§

Privite Gl adietting 1 ik - pictures. Priced a8 low ns 812
m inremment fn yodr oy or g, '|'|-"|..|. 1] Both sxes I_||.| P! ilire -'.'.!.'- i::: luding
IWe will poy stnfaciory dividengy houdak Buper B ]I' whrotmntie, Foe 1
II'WTI QB8 GF [: rAa _':I!. s =R! b LW Rombnk 4t vostp
THE NATIONAL GEOGRAPHIC ideni ler s, Eaistomu 1t hodal O J':.'.ll.'ll-.'.-:l. F, M. Y.

—_ |
= If it lsn't an .!'n B FYp LAy e 1 8 1:.'."."|! i Kool

KODAK SIX-IG

“Mention the Geographic—I1 identibes yao ™

C.ollege, Schonl and Camp Directocy




CA’I’I’S NAM ES

For School and Traveling

The irml pesssaily Tor gwing sway
b #lathes marked with CASHS
WOVEN NAME TAPES., Ther
pualtlvely (dvarlfr all srarabiles,
prre el laumdse  lasess,  awnres.
slefp diapuios.  Fermanent. noat,
wrsnwniical piler nuw  fram
yunr desler of na.

Feial Ofer: Sswd 100

Fair wime dasen af wour

arwie Weel diamis 06 faad
thirad wi Mae cambeiv

N 12 Do i 57
. 4. & J. CASH, Inc. 1™
s 133rd 5L, Fo. Morwalk, Conn., @ 8- T80
ar @211V Se. Gramarcy Place, S §:Pr b

Los Angsles. Cal.

NEW Electric Hedge Shear

for Hedges Shrubs and Grass

'|.-|-I..-' IHEARE ANE CLOE AMNbD HE:I-E.iH K4 FAST. FLiN
TEmiAD-...

o LhEE

SA‘H’ES HDUEE OF HAHD WDEH
Trim yéor baldges @ to 10 Yoess fasinr and do a beftor joh.
Hedgulirgr outs ll.gl-ll af  lisw vy i!‘l.l'!lﬂ enaily, Jist Bald
Hea llhl:r gi righki levwl amd wa Cperntes mn mew prin-
IEH:-]ﬂ Weiglis o uE 6 e —pori{ectly lbilsnced, wibrstion-

long-Hyed. Yrom any lighting sscket, Mads hy ¥
-nlnrtrt-: tuol spaclalista of $0 yre. ewperianch, Writa for fres e F,
tlimaoneireiion, | 1

Syrneuse Tiolectric 5 lg. ﬂﬁ-rpu
1734 N, Saling St., Syraouse, N HEd Ihl-ll oy

Teld MACGATINE |8 FRle QU FRESRED

CHAMPION-INTERNATIONAL COMPANY

MANLUFACTURERS OF

JUDD & DETWEILER. INC.
National Geographie Paper Haster Yrinters

ELEINGTON FLACE AND FLUNIDA AYVENUE
WASHIMNGTOMN, O, .

and orher highgrade coated papet

LAWRENCE MASS

DUES | RECOMMENDATION FOR MEMBERSHIFP

ﬁél r.qu lll{nl_n:]mb-l-nh'

I i (N i

i1 & u:iu:-rtlllp- |II:|!|-;3|.rI IR THE
= i i o

ifs wambershle, 11060,

i | NATIONAL GEOGRAPHIC SOCIETY

Mational Geographie
Basclaly, asnl if &l & dls-

truee rem umt:{‘:rl-iq-l: The Membership Duea, Which are for the Calendar Vear, Inelods
a1 prFEn amder. Subscription fo the National Geogdraphic Magazine

FLEAEF OEFTACE aEME FiLi B BLdHE BELSW. AHD EAlL O THE BECEETANP

___________ O e e e S 193

To the Secrefary, National Geodraphic Society,
Sixteenth and M Stresta Northwesr, Washington, 1. C. :

I nomrinate e e e e L . e e o s

Ocecupation .. . e e e I R N

|1""|'|||. inflormatian e unpmun: fitr thie recorda.ld

Address i e A Tl P e . NpRpena——

it iiiaraeae s aneeedor membership in the Society.

B3] . N SN R N, S Rt
l |'|I';|:r|-.|- an] A e n.l".l'll'.ll'l'r.m.lhnf' Ml:'rﬂhﬂ'.l'




Che (Valional Geographec
DIRECTORY OF SELECTIVE
COLLEGES AND SCHOOLS

.+« CULTURE...
M the days of Ancient Greece, culture of mind and
body was the individual's goal.

Selective private schools of today provide modemn, cul-
tural trsining, enhanced by the wisdem of centuries.

Colleges Bowvs' Schools

BEAVER COLLEGE ADIRONDACK-FLORIDA

Duginis, A, 7. - Coxeed G, I
M PHILADELFHLA SUBLER SLHOOL 5 . gy prezarsiii
Prsstliaim foip-enr piliree  Libeipl gris, pefiies | TEF Dups 13 80 §0. Bllmiulating nitdue 10 20 T
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LN i rpaatild artsnil - gL J. & jirEjiaratorg lIII il bk enactesd, Miji
Ll | 1" S r|| IlI BeLall isld III;I" risair ]'1 '.| fiirs Ilr: +4. A w1 15l E
Mlurstlons) =g ilew  of Hoviea CufEee | makas b0 E0 ol e ||Ir'l|l|=."-'l l.'
| - ddrs G EEE i'llihr.lnrl. MECiFnimk Direesasr, | g AT I".'|| T, 0. Lssilan, Pilf,. sad
Bl hqlrln Hirerlk, Hasian, Masad: I'|||.|r"J r||rr-r|l||l||1:||rl |'||||l =5 Hardsniean W i
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ONLY GENERAL HAS
THE PATENTED FULL PLY FEATURE

no hedt Prmfm.‘ing peart-way F.I'l'r} ar breaker strips
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runs oa 4055 less air, There are no stiff places 1o . Eﬁ:ﬁ;‘tﬂ'ﬂ’

couve “hinging™ and extra strain. Generals “give” E E

evenly throughour, cushioning blows that would
sharter oedinary tires. Generul is The Blowout-Proofl
Tire and wo ether manufactiarer bas been licensed
fo haild ff, This means blowout - prool protection
for today's fast speeds and skid-safe travel on
General's true low pressure. In addition to the
greater safety und smart appearance, there is also the
real economy of General's famous big muleage,
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