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Introduction

d

I selectad thesis on "Gliding" decausa I am interested
in the subject and I knew that by wreiting this composition I
would ¢lear up many doubts In my mind on the subjact and in
the minds of many people who are interested in the new art of

motorless-Tlying,



I Willian ¥egricn
dedicate this coamposition t5 all
T2llows who have the nerve to start,

firish, angd to Tly a glider,



HISTCRY OF GLIDIN

Gliding history begins with legends of men who jumped from high places
with wmechanical wings and sailed safely to earth. sost of the stories
are undoubtedl; fiction Lut some of these unknown experimenters may have
accemplished flyins sguirrel-lixe swoops on outstreiched wings. The
first man who is kaown to nave stucied the possibilities of heavier-
than-air flight from a acientific angle was the great Italian painter
and scientist, Leonardo da Vinci. He left many sketeches of the details

of a proposed machine, although there is no record that he ever attemp-

“ted to fly.

~ LOUI3 PIERAE HCUILLARD

This ploneer was a frenchman who owned a farm in fur-off Algeria, Africa.

For thirty years, as he cultivated his fields, he studied the fiight of

the eagles, vultures and other soaring birds that circled in the alr above

‘his land. HZe made many notes and sketchss. He traced tne outlines of

the winzs of dead birds on paper and finally wrote his famous Dook on

pird flight which ne called "The Tupire of the Alr.” Afterwards,

he conetructed a palr of wings fitied with a rudder which was to be

steered by bilcycle handlecars sfter tne machine had been launched Dy

running downhill into the wini. His machine was not a success and ne

was forced to give up his experiments because of iack of money. But

his 2ooX inspired others to carry oi the work.
OLE&ENT ADIR )

ader was well known in France as a leader in the development of the
telephone, from which he had derived a foritune. After reading Houil-
1ard's boox, ne made a trip to Algeria. Disguising himself as a native,
ne hired two Arab guides to take him into the interior of the country

where hs studied the flight of the great valtures of the region. By

enticing

them with bits of meat, he made them preform the marvelous

. wheeling maneuvers by which they would circle for hours and hours.




BISTORY OF GLIDING
Returning t» France, at the age of forty-two, aAder constructed
thrée monster engine-driven monoplanes resembling bats, The last
of these, the "Avion," took five years to construct. It praved
unmanageable., - After spending $400,00C on the threg maciines, Ader

gave up his experiments in disappointment.

THE FOUR GREAT PIONEERS

Then came the four great pioneers of gliding; a wiry, little
physics professor of California, John J. ¥ontgomery, who flew his
machines with the aid of cowioys; a retired German manufacturer,
Ottn Lilienthal, who built a hill to jump fram; an English sailor,
Percy S.‘Pilcﬁer; and a world-famous builder of American bridges,
Octave Chanute, who made his first flight when he was sixty-~four.
JOHN J, HMONTQOHERY

The first man in the world to fly in a glider was John J. iont-
gomery. Lilienthal is usually credited with this honor. But, in
1884, six years before the great German pioneer first tried his wings,
Montgomery sailed 600 feet dnwn a hillside at Otay, California,
near tne iexican line,

| John J. Montgomery was born at Yubs City, California, nn Feb-

ruary 15, 1858, the first nf a palr of twins. His father, Zachary
Montgomery, was at one-time Assistant U.S. Attorney General., Fis
mother, born in Ireland, had been brought to America at the age of
six months, and had made the perilous ax=cart journey through the
Indian country from 3t. Inuis to Califernia in the 1849 gold rush.

When John was about five years old, his family moved to his
grandmother's farm, near Qakland, California., Here he showed his
first interest in flying. He would lie nn his back beslde a fence

and have his sisters drive his grandmeother's chickens over so hg

could wateh how they flapped their wings. His grandmother, puzzled
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by the mysterious incrsase in flying ability of her filock, clip-
ped their wings and the experiments ended. Before ne was old enough
to build his own kites, he would tease his mother to meke them for
him. For hours, as a small boy, he would amuse himself by throw-
ing pieces of tin, bent in various shapes and curves, into the air
to see which would go tne farthest.

In 1879, when he had completed his studies at st. Igratiuas
college, Santa Clara, his femily had mnved to San Diego. After a
few months spent keeping a grocery store, during which he covered
the wrapping paper with countless disgrams and calculations, he
joined his family. -In the hills near otay, not many miles from
the spot where Bowlus and Barstow have set thelr soaring recards
in recent years, Montgomery carried on his first gliding experiments.
Back of the house, he set up a small blacksmith shop and a tonl-
shed where he started, in 1883, the constructinn of his first man-
carrying glider. Il was patterned after the seagull. Its wings
arched downward and had an area of ebout ninety square feetb.

Then completed in 1884, the apparatus‘weigheﬁ forty osounds. iont-
gnmery's weight was 130 pounds.

Because of the ridicule of the neighbors, M&ntgomery set out
to test his machine on a lonely hillside at thfee o'ecleck in the
mnrning, accompanied only by his younger brother, James P, Mont-
gomery, now an atiorney in Oakland., The machine was carriecs on
s hayrack to the spot, three or four miles from his home. The hill
had é gentle slope nearly a mile locg. shortly after sunrise, a
breeze of ten nr twelve miles an hour sprang up. Facing this sea
breeze, Montgomery directed hiérbrother to pull on a rope attached

to the Tront of the glider. The machine rose beautifully in the

air and sailed over the head of the brother who let go of the rope.
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A number of other successful experiments were made with the
glider befoare an accident wrecked it. The rope was held too long
and the glider crashed to earth, slightly injuring ¥ontgomery and
wrecking the machine.

During the next twe years, he buili two other designs. But
neither attained the success of the first machine. The second glider
he had built had flat wings instead of the curved ones he had corrseci-
1y designed for his original machine. The third glider had the
wings pivoted at the bondy for balancing. His lack of success dis-
couraged the lonely e%perimenter. He decided too little was known
about the laws governing fiight. So he began at the beginning. He
made thousands of experiments upon the wings of soaring birds, stud-
ing their shape, curve and “he bones that braced them. From 1886,
1892, his researches were carried on whenever he c¢o:ld spare a mom-
ment from his other tasks, for he had teken the chair of Physics
at Santa Tlara College, now the University of santa Clara, at Santa
Clara, California.

By 1893, Mont.omery had collected his dsta and planned the machine
which later proved so successful. But it wes not untilleleven years
later, 1904, that he was financlally and otherwise able to build
the models and full-sized machine that proved the correciness of his
theories., The glider was a tandem monnplane, tlhe wings placed be-
hind esch other. To test it, Montgomery took it to the steep San
Juan Mountains where he flew it with the help of cowboys from the
nesrby ranches.

"In making these flights," he wrote, "I sinply took the aeroplane
and made a running jump. These tests were discontinued wnen I put

my foot in a squirrel hole in landing and hurt oy leg."
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The next year, 1905, he staged a spectacular exhibition of his machine

by dropping it from a hot-alir balloon high in the air. The glider was

-ridden by Daniel waloney, #now: to the crowds at country fairs, where

he made parachute juups, as "Professor Lascelles." He wore brilliant
silk tignts. A crowd of 15,603 ~eople gathered at Santa Clara on April
22, the date set for ile flight.

Hontgomery, a devout Satholic, had the balloon and glider blessed
before the flight bezan. Ten, those holding the canvas bag let go,
and ballocn and glider soared away. At 4000 fest, maloney cut loose.
The forty-five-pound glider carrying its oae mundred znd fifty-pound
rider dropped a few feot, then began to glide. It attained a speed
at tises, estimated a sixty-eight miles an hour and in the course of the
flizht Haloney made steep dives and sharp turns. He flew eight miles
and remained aloft twenty minutes. Tt ended at a spot which had been
decided upon before, three guarters of a mile from ithe place where the
balloon had been released, and the pilot came down so gentlj that he
remained upon his feet supporting t:.e light machine with his hauds.

This flight was characterized by Cctave Chanute as: "The most
daring feet ever attempted," and Alexander Grahm Bell asserted: "All
subsequent atiempts in aviation must begin with the Monigomery machine."

The story of Noatzomery is one of the most inspiring in thelist of
early piloneers in the conguest of the air. As az boy, he was lonely and
misunderstood. As a man, he had to fight poverty and ridicule. He
workel out his experiments thousands of miles from the nearest fellow
investig=ztor. wHe was able to get onl; the most surperficial information
about the work of his European contemporaries. In spite of this, he
continued year after year wrestling single-handed with the problem which

had baffled the trained engineers of the world. Because he worked alone

and wrote little, he remained relatively unknown. Cnly recently have



HISTORY OF GLIDING
his great contributions to aviation begun Lo be recognized.
OTTO LILIENTHAL

This German pioneér is ecalled "The Father of Gliding." His were phe
first public zlider flights and they inspired others to build machines
in many partis of the world. His favorite maxim was: "To concelve a
flying machine is nothing; to construct one is 1little; to fly is every-
thing."”

He was vorn in Anklam, Pomerania, in 1848. Even as a small Doy,
he tells of lying in the Zrass watching the storks soaring over his
father's house and dreaming of sailing through the blue sky. HIis
vounger, Gustav, still alive in Germany, helped him with all his early
expgeriments. Tustav, now an 0ld man, has spent practically 3ll his
life studying birds and still bellieves a wing-flapping machine can be
made to fly. He keeps his experimental apparatus in a hangar at a
seriin air-rfield and lives near bY.

™e first experiment of the two brothers took the form of a pair of
wings made b, covering wooden frames with linen. Otto attached a frame
to each arm and ran down a hillside wildly flapping the awkward pinions.
Heizhbor boye gathered to see the fun and jeered so loudly that the two
brothers continued thelr experiments oy moonlight.

In 1867, when Ottc was about nineteen, & more elaborate wing~flapping
mechanism a8 constructe+. It stragped to his back, and was operated by
cords attache” to his lega, It was no more auccessful than the wood-
and linen wings. The Franco-Prussian War interrupted the experiments.
After taking part in the Blege of Paris as a volunteer, Otto returned to
his tests. Gustav, for a time, become engrossed in other things and

Ctte continued his researches alone.

For twenty years, from 1871 tc 1891, from the age of twenty-three

to the a-e of forty-three, he spent every spare moment in making tests
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and caleulatiocas. He became an eminent engineer and a manufacturer,
but his purpose in earning money was to carry on his flyinz experiments.
Later he retired and devoted all his tlue to his zliding.

Two yvears before ne made nis first glider, he wrote a book which
gave the results of his experiuents. Tt was called "Bird Flight as
the Basis of the #lying Art." It is a landmark in the conguest of the
alr.

“is first glider was built in 1891, and it was made of peeled willow
rods and cotton cloth. The 100 feet of fabric in the wings was covered
with wax to make it airtight. Lilienthal hung from arm-rests and maln-
tained eguilibrium by swinging his lezs toward the high wing when a
side-zust tippel the glidef. In his methodical way, Lilienthal tried
out his apparatus first in his garden‘bj launching himself into the
air from z soringboard. He would pace off twenty-six feet, turn and
run toward the voard which would throw him into the air and allow him
to glide for several yards.

Yhen he commenced Lo take-of: from hills in the neighborhood of
Berlin, he encountered trounie. Once, in balancing his machine, he
threw his weizht too far back and was unable te pull himself up agzain.
®T was thrown about like a she=t of paper when it is caught by the wind,"
he said. "At first I saw only blue sky, and then I saw only gresen drass,
and I thought it was 21l over with me." A sprained left hand was the
only painful result of the accident.

The strongest winds that Lilienthal Practiced in we.e of an estimated
velocity of fifteen or sixteen miles an hour. He explained: "By running,
T obtained an adlitional veloelty of seven miles an hour. Under these
sircumstances, the first part of wy flight is almost norizontal, and the
aliznting is always a gentle one." )

Even while hopping off small hills near Berlin, he achieved some re-
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mar&aole flights. “Almost évery sunday and scmetlimes on weask days,"
he wrote, "I went out to prastice on the hill between Gross Krautz and
Yerder. A mechanic, Hérr Hugo Fulit., the maker of my apparatus, went
with me and each practiced alteraately while the other rested. Thus
we obtained dexterit; in gliding dows on the air and in landing at the
foot of the hill witn out wis:ap. ‘err Kassner, of the ieteorological
Instite, was so kind as to photograph me in the air, and thus enable me
to exhibit how I sailed right over t:ze head of the miller of Derwitz
{in whose barn I stored uy appa;atus), and of his extemed poodle dog."

Tn ihe summer of 1893, he built a eireular "hangar" at the top of a
long slope near Steglitz. The shed, in which he stored his apparatus,
was provided with a sod roof to glve Llllenthal a fira footingz in makling
the run by which he sailed down the slope. The arrangement gave h1m a
starting point of thirty-three feet high. When a former professor heard
of this shed, he wrote that there was no harm in his amusing himself with
his flying experiments but that he "shbuld, for heaven's sake, spend
no mouney for such things!™

After the shed was ready, Lilienthal waited for favorable winds.
The hill sloped to tne southwest, west and northwest. The wind blew
from the east and the north aluost every day for three months and the
experimenter abandcned nis shed aand moved to the Rhinow Hills, near
Rathenow. ©Out of the surrounding flat fields, this range of hills rises
to a heizht of 200 feet with free slopes on all sides covered only with
ograss and heather. The i clination of the slopes varies from ten to
twenty degrees. The el-vations were far higher than any Lilienthal had
tried before.

mtymen I unfolded my flying outfit for Phe first time on these slopes;”

he said, "a somewhat anxicus feeling c-me over me when I sald 1o myself:
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tfrom u.. here you are new to sall down into the land spread out deep
before you.' But the first few careful leaps soon gave me back a feel-
ing of security, as the soaring flight began here far more gently tlhan
from my flying tower. The wind did not 'rear up ' here as it did in
fron of the tower, where I always felt a sudden upward blast from the
wind 1in passing the edge, which often thretened io be dangerous.”

This gliding place was some distaace from his home so that he could
not spend as much time with his macinines as he desired., In 1894, an
op.ortunity arose to obtain an idsal hill almost in his own backyard.

A canal was Leing cutl near Berlin and Lilienthal bought the dirt{ which
was excavated and bullt a great conical mound in the middle of a level
field at Lichterfeld. In the top he dug a cave where he stored his
gliders, This hill was fifty feet high and gave him an ideal practice
Zround.

Before this he had introduced an innovation in his machines, con-
structing them so thay would fold up; The ribs were arranged radially
so the wings could be folded up like a fan., This saved space 1n the
cro.-ded ﬁnderground storeroom.

"ihen you fall vertically in this apparatus," Lillenthal wrote about
this machine, "it acts as a parachute., The air strikes vertically from
below and presses uniformly on all parts of the surface. It is possible
to get iante this sosition in flying if the aviator uses up, in gliding
upwari, all the momentum acguired in [lying dowaward. I have often been
obliged thus to pass over soue obstacles, a tree, a crowd of people or
the photographer who was zetiting a view of me from the front. It is
easy to rise in this way, but the apparatus.comes to a stand at the
summlit, and if it cannot be promptlj slanted down behind, it will be

tiited toward the frent in falling.¥
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In the five years between 1891 and 1896, Lilienthal made 2,000
successful flights, the longest from &7C to 1000 feet and lasting
from a few seconds to more than a minute. His total time in the air
for those five years was about five hours. He sometimes made his glides
at a remarkable angle of ten to one. In later years he averaged 300
fest on nis hops. The maximum speed he attained in the alr was egtimated
at twenty-two mlles an hour. |

n 1835, he gave up monoplane gliders, with which he h=d experimented
exclusively before, and built a biplane machine. This proved more stable
and had a better glidiang angle. "3Six or séven meters velocity of wind,"
he said, Y"suffice to enable the sailing surface of eighteen square meters
to carry me almost horizontally against the wind from the top of my hill
without any starting jump. I the wind is stronger, I allow myself to
be simply lifted from the poiat of the hill and sail slowly toward tihe
wind. The direction of the flignt has, in strong winds, a strong up-
wérd tendency. I often reach positions in the air which are much higher
than my starting point. At the climax of such a line of flight, I some-
times come to a standstill for = time, so that I am able to speak with
the gentleimen who wish to photograph ne, regarding trne best position for
the photograpning.® Thus, it was Lilienthel who made the first soaring
flights of history.

The biplane which he constructed had a supporting sur:ace of 172
square feet and weighed fifty-three pounds. Lilienthal weighed 170 pounds.

, After the success of his biplane in 1896, Lilienthal decided he kad

advanced far enough to install an engine. He bullt a two and one~half-
horsepower motor weighiay aninety pounds. It was to use carbon-dioxide
gas, the same gas that puts the fizz ia modern ice cream sodas. He plan-
ned to carry encuzh of it in a ta.k for a four-minﬁte flight. The throttle

was to be a hand-operated valve on the tank. The motor was to propel the



HISTORY OF JLIDING.
glider by flappin.; hinged tips on the maln wings.

The motor and a new zlider was ready for irial when Lilienthal decided
to practice the new form of control which he had devised for his motored
plane. The elevator was operated by a rope fastened to a band around the
pilot's head. ‘Yhen hs moved his head forward, the machine climbed; when
ne moved it backward the machine descended.

When he took off, the wind was gusty. At fifty fest in the air, the
islider stalled. Lilienthal apparently was confused by the unfamiliar
control system and the machine plunged to the ground like a stone. When
he was removed from the wreckage, his spine was broken andrhe died the
nest day. His carbon-dioxide plane was neglected and later disappeared.

Yiian must serve an apprenticeship to the birds," was one of Lilienthalt's
familiar sayiangs. For thirty-five years, from the time he vas thirteen
untill ke died al the ags of forty-el:inht, he served such an apprenticeship,
establishing many of the principles of flight which aided those who followed.
FERCY S. PILCHER

Cne day, about a year before Lilienthal's death, a slender twenty-nine-
year-old English engineer named Fercy Pilcher visited him. Pilcher had
enlisted in the British navy before he was nineteen. After his period of
service as a sallor had expired, he became an engineer and a lecturer at
the University of Glasgow. From the time he was fifteen years old, his
passion was fiying.

In 1893, he constructed a glider, "The Bat.!" It closely resembled
Lilienthal's monoplane. Before he iried his machine, he decided to visit
the "Father of Gliding® in Germany. %hile there, he made several Ilightis
in the o0ld experimenter's tiplane machine. On his return, he launched
himself in his own gzlider from the toz of a high hill at Cardross on the
Clyde River. DBut the flight of the lachine was as erratic as that of its

nazesake,
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Pilcher reduced the dihedral angle of the wings and trﬁed again.
This time the light glider, carrying its hﬁndﬁgé-and-forty-five-pound
operator, made a flight that lasted twenty séconds.

With this crude plane, Pilcher made the first towed glider flight
in history. He hitched it to a team of horses. They were driven at
a gallop across a field into the wind and-the glider soared upward like
a kite. At a height of twenty feet, Pilcher cut loose and sailed to e
earth. His flight lasted a full sixty seconds.

"The Bat" was not stable enough to suit the experimenter, so he
built a second machine, "The Beetle." Tt had larger wings and weighed
eighty pounds, twice as much as the first craft. The weight was too
great and the craft was never a success. The follovwing year, 1896,
"ThetGull# appeare?. It welghed only fifty=five pounds and had-huge
wings with 300 square feet 1ifting surface. Pilcher had gone to the
opposite extreme, The wings nf this machine were toon lightly 1lnaded.
Oonly in the calmest weather could it be mana.ed; in winds, it was tno
large and unwieldy.

Undiscouraged, Pilcher set to work upon his fourth machine, QThe“
“ﬁawk“. As in former gliders, “The;Hawk" had wing ribs of bamgoo and
the pilot hung from arm=rests in an npening in the center of the ap-
paratus, During the summer of 1896, he flew this machine with zreat
success. Long glides were achieved and the operator could easily main-
tain valance by swinging his legs slightly from side to side., In one
trip, the machine flew 800 feet zcross a valiey when given a start by
beiﬁg towed at eleven miles an hour by beys running at the end of =
rope, With the success nf this machine, Pilcher began to plan the in-
stallation nf a motor and propeller.

In 1898, he designed and constructed s glider having three wings one

above the other., In it, & four-horsepower engine was to be fitted in
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front of the operator. By means nf a shaft passing overhead it was to
turn a propeller behind the wings. Like the ill-fated Lilienthal,
Pilcher completed his motored ship but never had an opportunity to take
i1t into the air. He had promised to give an exhibition with the mn=-
tored ship but a misty rain was falling and he decided to mzke the
flight in "The Hawk" instead of in the untried new machine.

A pair of horses were tied to the glider. At the signal they were
started in a gallop across the muddy field. In spite of the rain, "The
Hawk " rdse quickly into the air. However, just as it left the ground,
the rope snapped. Pilcher decided to try azain and set out on his last
flight.

The three-year¥old gliaer climbed guickly tn thirty fect and leveled
off. It was flying on an even keel when a tail bracing wire broke. The
taill collapsed, "The Hawk" plunged straight downward; and when Pilcher
was lifted from the wreckage, he was unconscious. The doctors who made
a first examination thought that he would recover, but twe days later,
on QOctober 2, 1899, he died without having regeined consciousness, and
his triplane with its motor and propellier were never tested. Pilcher
was thirty-four years nld at the time of the sccicdent.

OCTAVE CHANUTE

Montgomery, Lilienthat and Pilcher were all bonys when ‘they began
their gliding experiments. Chanute, however, & man of more than sixty,
and had lived a life filled with honors and brilliant achievements when
he began his experiments.

He was born in Paris, France, in 1832. When he was six years old he
was brought by his parents to America. In Ne w York, he received his
education. He was & oivil engineer. Lazter, he built the first bridge

across the Missouri River, and was entrusted with laying out the Chicago
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stockyards. The.city of Chanute, Kansas, was named in his honor. At the
time of his glider tests he was a friendly, pink-cheeked, white—goéteed
little man with a kindly twinkle in his eyes., He never lost his boy-
ish enthusiasm for new adventures, anc gliding to him was always a
sport as well as a serinus study;

In 1891, he began to wriie a series of articles on gliders in "The
Railroad and Engineering Journsl," pu-lished in New Youd Ci‘y. These
later collected inte the famous bonk, "Progress in Flying Hachines."

Five years later, in 1896, Chanute began actual flying., He was as-
sisted by A. M. Herring, an American who helped Lilienthal in Germany.
The first machine they constructed was a Lilienthal-type monoplane, in
which they made aboﬁt 100 glides down the sandy slopes of the wild dunes
near Niller, Indiana. Chanute decided the momoplane was toon difficult
to manage and turned to biplanes after testing several multiple-winged
gliders with the supporting surfaces arranged one above the oﬁher. With
one of these "Venetian blind"planes, having five separate wings, 3CC
successful glides were made. Hosgt of £hese flights were made by Herring
and another assistant, William Avery. But Chanute, although sixty-four
years old, took his turn in the air. Because he had no longer the quick-
ness of youth, he scucht some mechanical means for balancing the machines
in flight so sqguirrel-like acrobatics would be unnecessary. He designed
wings that swung hofizoﬁtally to changerthe center of pressure, but they
were nnt succeasful,

The following year he set up & camp in the isonlated sandhills with
half & dnzeh assistants., Five machines were consttucted and tested,

When the men‘were not working on the gliders or flying them, they spent
hours watching the hawks, eagles and gulls of the wild region through
field glasses, comparing nbtes on what they saw.

Of the five planes constructed that summer, mnst were discarded as too
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clumsy. The best was the famous Chanute "double decker", His eXperinces
with bridges enabled hi- to devise the simple form of 'wire bracing be-
tveen wings which was used in all early motored biplanes. This glider
proved more stable than the ntheré._ It was not necessgary to swing the
body from side to side so frequently in the air. Almost 800_glides were

made in it without an acgident.
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As a result of his experiments, Chanute took nut a patent upon a“swing-
ing wingtip designed t» preserve lateral stability. His mein idea was to
achizve stability and control. He made no attempt to apply a motor to his
glider.

When the wright brothers were carrying on their expériments, he sided
“them with advice and made a visit ﬁo their lonely camp at Kitty Hawk in
1903, anly a few days before they acenmplished the first éirpland flight
of history, a flight which he had helped make possible,

After Chanute's death, near the beginning of the World War, his original
‘ midels and plans were left to the Chicago Academy of Science, where they
are now on exhiivition.

WILBUR AND ORVILLE WRIGHT

When the news of Lilienthal's death was published in 2fmerican papers,
two young men in Dayton, Ohie, Wilbur and Orville Wright, read the aceounts
over and over again. Years before, a toy helicopter, whien their father
had brought them when returning from a visit, had first aroused ineir in-
terest in aviationf The reports of the work of the German zliding pioneer
stirred this interest anew and they set out on their napprenticeship to the
birds. "

Along £he wiami River, near their home, they spent hours watching hawks
and buzzards soaring overhead, trying te discover the gecret of their flight.
Then they bezan planning s glider along the general lines »f Chanute tLyo-
~decker." However, they decided that maintaining balance by swinging the
body from side to side was too unreliable. They realized that a completely
controllable machine wouli never come until some method of balancing. the
wings mechanicall, had been found., This they set out to do.

One day, a coustomer came into the bicycle store which the brothers Kept

in Dayton, asking for an inner tube, After it was delivered, Wilbur stnod
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talking to the purchaser with the cover of the Pasteboard bnx in his hand.
Unconsciously he twisted it as he talked, Noticing what he was dning, he
was struck with the idea that by simiiariy iwisting, or warping, the wings
nf their _lider, lateral balance couald be preserved, The idea was tried
aat ip 4 large model, flown as a kite. By pulling strings on the ground
the. young inventors were able to warp the wings of the model and prove that
their idea was sound,

The following year, 1300, they Suilt a men-carrying glider embodying the
idea of warping wings. to try out their machine, the; sought a place with
- steady winds, and long slopes free from-rocks and vegetation. They wrote
to the Weather Bureau at Washington, D. C., and were told that just the
place they sought could be found at the Xitty Hawk sand dunes nn the sea-
coast of North Carolina. In this wild region, about thirty miles from E-
lizabeth City, North Carolina, they pitched a camp and assembled the sateen-
covered wings of their glider,

Riding the steady winds that went in from the sea, the machine, carrying
ilte operator stretched out flat on the lower wing, madse a number of glides,
When the brothers returned to Dayton they had been in the air a total of
about two minutes. While the behavior of the glider in the air was erratic,
pltehing and bucking, they had proved that it could be balanced mechanically
and this was a great advance.

During the next two vears, Wilbur and Orville "right made nearly a thou-
sand glides., Some were more than 600 fest lons and in a number their motor-
less mrchine bucked winds as hiigh as tiirtﬁ-six miles an hour, hovering nver
nne s%?t vithout making any descent, On several glides, the machine remain-
ed in the air more than a minute.

Sometimes gt their camp a gale blew in from the sea with such force that

-even the birds sousht shelter, and the Wrights had to kKeep their frail-winged

machine securely housel in the rough shed they had constructed. Orville
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Wright, in an article in "Flying® in 1913, relates how a gtorm came in
suddenly, blowing thirty or forty miles an hour. wTt increased during the
night, and the next day was blowing o .er seventyfive miles sn hour. In
_order to save the tarpaper roof, we decided it would be necessary to'get outl
in the wind and nail down more secarely certain parts that were expecially
exposed. Then I ascended the ladder and reéched the edge of the roof, the
wind cau ht ancer my large coat, blew it up around my hnead and bound my arms
t1il1ll I was per ‘ectly helpless. .Wilbur came to my assistance and held down

my cnat while I stried to drive the nails, But the wind was so strong I

- could not guide the hammer and succeeded in striking my fingers azs often as

the néils."
Life at the camp of tnese two young glideriflyers who were feeling thelr

way tword the motored plane and the conquest of the air, is pictured by
orville's entries in a diary which he kept at the time, such as: npPriday, -
August 29, 1902, Kitchen fixed up and sixteen foot well driven.
nyonday, Sept. I. Raised building; wade beds to last half a year.
"Iaturday, September 6. Put beds at ceiling. Watched eagles soaring.
"Monday, September 8, Began work on glider after shooing away native razor-
back pigs and ending careers of twn mice, one with a gun."

setave Chanute who had encouraged the Brothers in their experiments, visited
their camp in 1322, and returned agaln in 1903, A.JH. Herring, his assistant
who had been with Lilienthal, came with hiam and told the young inventorsl
tales of their hero and his flights from the Lichterfeld mound.

At home in Dayton, between sumaer trips to Kitty Hawk, Wilbur and Orville
spent their spare time rigging up a crude wind tunnel and meking tests on
200 tiny wings, investigating the 1ift of different shapes and curves.

They Elaced tnem at 21l angles and tried them in tandem and in multiple com-
binations as well as sinyly, building up air tables whiczh helped them later.

Tach glider they built was bet®er thnan ine one before, requiring less move-=
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ment of the controls to maintain a level keel. When they returned to Daytnn
at *he end of the 18902 visit to Kifty Hewk, they were ready to begin work
upon the motor-driven plaﬁe in which Orville skimmed over the North Car-
olina sands in the first successful éirplane flight of history on December
174 1903« |
RECENT HISTORY

In 1211, Orville wright took his English friend, Alec Ogilvie, back to
the Kitty Hawk dunes to fly a new glider upon which he wished tomake some
tests. In a forty-five-mile-an-hour gale, he hovered above Kill Devil
Hill for nine minutes and forty-five secnnds, setting a world's record
that stnod for ten years and an American record that stond for seventeen
years.

In May, Ferdinand Schulr sailed along the dunes of the Jaltic seacoast
at Rossitten, traveling nearly foﬁr miles paralled to the coast.

Tn the fourth Rhnen contest, more than 100 ships were entered. On his
"Konsul®soaring ship, Botsch set a new distance record by flying nea}ly
twelve miles cross-country from the Tasserkuppe. Durling the same year, a
soaring contest was held in 2Zustria and another gt Cherbourg, France, “here
one six-=hour flight by Barbot in his"Dewoitine" Honoplane. About this time
the Trench soaring plane builders began putting light engines in their craft
ang-bebame iess interested in é;}Lid.in-_g as a spori. Consequ=sntly, most of the
advance from 1323 on was mads in Germany.

In a sea-flying constest held at Rossitten in 1924, ferdinand Schulz won
first place by a Tlight of eight hours and fortiy-two minutes. He used the
same crude machine the technical committee had rejected at the 1922 Rhoen
mest,

In 1725, a new star, iassuax, of Belglum, advanced the goaring endurance
record to ten hours and twenty-nine minutes at Vauville, France. His long

flight was made nn July 26. A few months later, on Jcetnber 2, 3Jchulz re-

captured the record by a twelve hour and six minute soaring journey at xrim,
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Russia, 4t this same meet, the youthful Johannes Nehring, flew the
"¥onsul" more than fifteen miles, setting a new iong distance record.

The outstarding flight of 1955 was made by VYax Kegel. Flying a ship
that he had made, from the Wasserkunppe, in a thundersterm, dnd sailed
thirty-five miles to & new cross-country record.

Turing the latter months of 1929, RBowlus made a number of very success-
flights of duration of Foint Loma. e gquickly advancaed the .merican record

to more thnan nine hours. And Jack Barstow flew his Fowlus sailplane over

Toint Loma for fifteen hours and brought the duration record back to the

United States.
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NOTED GLIDER PILOTS
Wwillian Hawley Bowlus
"Hawlay"

Bowlus was born at "hio, Tllinois, on May 8, 1896. He gpent his
sarly boyhood in the ¥iddle Vest. “When he was thirteen, his parents
moved to California. The next year, 1210, he saw furtiss, Latham,
Paulhan, and other pionear birdmen fly at the Los Angeles saviation
meat, one of the first held in samerica. From then on, his chief in-
trest has been flying.

Tn the fall of the same year he won a pnrize at a kXite meet in Los
Angeles, and then began the consiruction of his first glider on his
father's chicken ranch near San Fernando. The machine was a mono-
nlane "hang" glider. 1t was wreecked after a 250-fsot hon in 1911.

But it flew,

Hig next glider was a biplane, almost exéctly the sane size and
design as the one the Wright brothers had used at "itty Hawk., It
flew splendidly, with Bowlus lying »rone upon the lower wing and
operating the front elevator and the rear rudder by means of controls.
Sevsral flights of 1,000 feet were accomplished in 1912, |

During the time he was attending high school, he spent his evenings
working on new gliders and huilding models to try out original ideas,
~t the time he was attending high school in San Fernando. e made a
collection of stuffed soaring birds to study the shapses and curves of
their wings. Several buzzards and hawks were preserved in the exact
attituds of flight, with their wirgs outstretched. Rowlus experinented
by laundhing them from hillsides in calm air in attemnts to make them
soar. "ne of his stuffed buzzards, with a wingspread of several feet,
sailed for a considerable distance down the slope before losing its
balance.

Another experiment which Bowlus asde about this time was a towed

flight, with the glider nitched to "0ld Cap," his father's ragehorse,
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The motorless biplane, of the "hang” variety, was tied tightly to
the back of a two-wheeled sulky with & long rope. “hen everything
wss ready the driver in the sulky clucked and "0ld Cap” started to
walk, then broke into & run.. Bowlus, coming behind, holding np the
glider lengthened his stride until he was making hops like ‘4 jack-
" rabtbit. Just as he tilted up the forward =dge of the glider and the
machine rearéd into the air, "014 Can" looked around over his shoul-
der. Geeing the huge white wings behind him, he made & wild jump.
The rope broke, Bowlus let go, the glider slid backward and hitting
the ground folded up in a heap.

#hen America entered the World War, Bowlus enlisted as & mechanic
in the Army Air Service. He spent fourteer and a half months in the
Tnited Staies, Frgland and France. In each place he continued his
glider experiments, gaining permissior to use odds and ends in con-
structing motorless machines during hise spare time. He built one
glider in France and two in England. |

Fer two and & half years after the war he was ™ief Flight Test
Inspector gt ¥cCook Field{now #right Field), Deyton, fhic. He had
to inspect @&ll the planes twice a day, sometimes going over 150
machines morning and afternoon. While there, he built two more gliders.

In the fall of 19R2 he return=d to San Fexnando, work=ad as an
automobile mechanic, experimented with hundfeds of model gliders
ard with & mmber of full-sized sxperimental machines. 7Two years
later, he became "the first and only employee” of the Wyan Flying S
Scheol at San Diexo, starting on & salary of twenty-one dollars a
week. With the owner of the company he designed a "parascl” mono-
plane for mailecéarrying. 7Tt was this plane, known as the Ryan N=1
that attracted the attention of Charies 4., Lindbergh when he was

"pushing mail" to Chiesgo and planning to fly the Atlantic.
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The Ry&n ¥-1l was the direct ancestor of "The Spirit of St. Louis,"
the most fTamous modern plane in the world.

Bowlus was holding the position of plant superintendent at the
Ryan factory when the famous telegram arrived: " CAN YOI BUILD A PLANE
TO CROSS ATLANTIC STOP SIYGLE EXGIYE STOP SINGLE PILOT STOP QUOTE PRICHE."
It was signed by the then unknown air-mail pilot Charles 4. Lindbergh.

48 a result, "The Spirit cf St. Louis” was built, Bowlus and the other
members of the orgaﬁization working day and night to compilete the craft

- within the specified sixty days. DRowlus was in charge of the actual
tuilding of the machine and several of the original features of the plane
were his own ideas.

Fe remained with the Ryan company until 192% before joining the airtech
Flyirg School, the only schonl operating at Lindbergh Field, San Diego.
¥hile still with Ryan, he began the construction of his first socaring ship,
the sixteenth motorless machine he had built. This famcus " Number Sixteen"
wag constructed in hnis back yard, his wife making the paper ribs which
were used in the experimental wings. The machine was finished in January,
1229, Rut it was net until nine morths later. that it made its %irst SO&aT-
ing flight. It would glide and glide but it wonldn't soar. Three times
it wasg wrecked and rebtuilt. In spite of these long months of failure and
ridicule he kept working away, altering the design, strengthaning parts,
seeking to improve his e¢raft. Then, in Octohar, 199, he socared for four=
teen minuteg, breaking Orville W?ight’s‘nineéhinute reccrd, made sight-
teen years before, for the first time on an Amefican«built machine,

Cnly & few days later, on Saturday, October 19, 1929, he swung over
Point Lom&a on a motorless flight of one hour and twenty-one minutes.

From thén en, he advanced the american endurance record in guick steps to
nine hours, Tive minutes and twenty-seven-ssconds. During this greaf flight

in Fébruary, 1930--cnly four months after his first fourteen-minute success

he suffered for nearly five hours from severe cramps in his legs.



RISTORY OF GLIDING

At times they became so bad that he had to remove his feet from the
ridder bar to stretch his legs while he steered by reaching down and
grasping the rudder wire with his hand. On this flight hé ascended to
an urofficial american altitude record of more than 1,000 feet above
his starting point. When his chief instructor, Jack Barstow, remained
aloft for fifteen hours &nd twelve minutes, flying through the night of.
April 2¢, 1930, it brought the unofficial world's record to the Bowlus
mé chi ne. |

Besides having 136 hours of soaring time, Bowlus is a transport_pilot
having more than 2,300 hougs of flying time in motored ships. Ie learned
to fly an airplane with onlyvone hour and ten minuteg of instruction.
This was due to his tresining in flying gliders.

¥hile studying tirds, he has taken hundreds of reels of motion pict-
ures of feathered flvers which he studies by running them slowlj,through
the projectorg Bowlug &t one time operated @ motion picture projector in
a theater in Los Angeles. While there,'he operated the machine during the
first putlic presentation of the famous fiim, "The Birth of aration”

On an.expedition into the mountains near Levec, Califcornia, in the
spring of 1¢30, with Colonel and krs. Lindbefgh. he taught them the art
of soaring. He has egtablished a school &t Point Loma, and other schools
uging his machines and method of instruction have Yeen organized in other
parts of the country. He is president of the Bowlus Saillplane 7o., of
San Diego, California. The Powlus scaring ships are manufactured in the
same factory--2 former fish cannery--which served &s the Ryan factory
wnen "The Spirit of St. Louis" was under construction.

Charles A, Lindbergh
"Sita"
The career cf Colonel Lindbergh is too familiar to need repeating here.

Practically everyone knows that he was born at Litile Falls, Minnesota,

on February 4, 190<; lezcrned to fly in Lincoln, Nebraska; recisved trainin g
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AT.THE.ARMY' flying schools @t Procks anc Kelly fields; bought a second
hand "jenny biplane"; barnstorned at country fairs; flew airmail; and
then, ip the most dramatic thirty-three-hour flight of history, spanned
the 4Atlantic from New York to Paris.

Hig first glider flight was made in the sumuer of 1929 when he flew
for nearly a mile across Lambert Field, St. Leuis, in a Primary machine
towed behind an automobile. On Jamaary 19, 1830 he made kis first gail-
plane flight in & Bowlus sailplsne at Point Loma, remaining up half an
\ﬁnqr. and soaring 500 fest above the ocean, winning his first-class gli-
der pilot's license, the ninth issued in the "nited States.

4 Tew weeks later, he accompanied Bowlus on an expedition to Lebee, a-
mong the Tehachapni Nountains, where they established & camp and made a
number of soaring flights along the western slopes. On one of these, made
on February 6, 1930, Lindbergh flew fiftesn miles, passed cover Levec lLakae,

circled several times, and drifted down to & landing in a bean field about

. Tour milies away in a straight-1ine distance from the starting point. 2o

enthusjastic was lindbergh over motorless flying that he has orderad &

vgoaring craft built for nim &t the Fowlusg factory.

John Carlton Barstow
" Jack" |
Jack Barstow was the fTirst pilot in the world té fly a motor-less
craft for fifteen hours, he was ©born at Midland, Hichigan, IDecember 1,
1806. He enrolled at the Airtech Flying Schonl &t S4an Diego, Califarnia,

in the snring of 1929 and in June passed the tests for & nrivate pilot's

" license. BShortly after he had lesrned to T1ly motored planes he joinad the

R

Bowlus schook, instructing studenis on the primary glider. On YNovember

W

192G, he won his third~class glider pilot's licensse. ~n December 1, 1929,

he gualified for his second-class license mimber eight.  Cn the same fli-

ght hie soared above his starting point more than five mimtes, qualifying
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514 for hie first class glider pilot's license. In april 29, 30, Barstow
took off over point loma &n circled for fifteen hours, he broke Bowlus'ts
record.of nine-rours and yelled down that he was going after the world's
record of 14 rours forty three xirmtes. Pecause ne had taken nothing
to eat and no extra clothing, he cuffered considerable fatigues. but he
¥ept on until ¢:57 &M, the next morning. He was awardec the £ ,500
prize offered by Edward 5. Evans, Honorary FPresidant of the Mational Glider
hesociation, for the first flight of ten hours made hy an #merican.
Ferdinand Schu}z

Ferdinand Schulz was born in Westpreussen, in eastern Germany, near the
fmssian border. He was a.self-éade nilet, tuilding his ocwn soarer and
teaching himself to fly while teaching school in Germany. Sehulz on the
signteenth of May 19<4 vy flying for more than eight hours he broke the
worid's record. The noted designer, Hoffman, built for him.a beautiful
streamlined ship in whieh on May 3, 1987, he made his world's record fTlight
of fourteer hours and seven minites. Carrying a passenger in the "Goethan,”
re flaw for nine hours and twenty-one minutes over the same Rossitten dunes,
setting a record stiil unbroken. 1t was Schulz's fourteen-hour record, more
than anything else, that aroused the worlé to the realization of the amaz-
ing progress in motorless flying which had been made in the years that fol-
lowed the war.

Ralph S. Barnaby

Lieutenant Barrnaby is the only licens=d glider pilot in the "7.3. Navy.
He was horn at Meadville, Pennsylvania, on Jamary <1, 1911. He attended
tne A.4. A. C. schonl at Cave Cod, to take irstruection in soaring. Under
official observation, he made a flight of eight mileg down the rugged coast
of Massachusetts and landed at his starting placs. His most fTamous e=x-
ploit was accomplished on January 31, 1930, when he was cut loosgse from bottom

of the Dirigibie “Losangeles", at 3,000 feet and spiralsd down to & safe
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ianding on the flying field at lakshurst, Vew Jeréey.
Richard Atwater
"Dick"

Atwater was born at Perth, West Anstralia, on Yovember 5, 1909. Fe was
a member of the Royal Flying Force during the World War. 45 Chief Tn-
structer and Test pilot for the smerican Motorless aviation Corporation
and an instructor at the Cape Cod School, he has made 300 flighté on many
fypes of gliders. 4t Port Washington, Long Island, he flew & hydro-glider
for eight minutes ané forty-five seconds, towed behind a motor boat. At
the Bayside Glider Meet, in May 1930 he divided honorswith ¥.H¥. Bowlus,
winning the prizes in four events. He holds & transpori airplane pllot's
license, .

Frank Monroe Hawks

Before Frank Hawks began making towed glider Tlighnts, he had been an
army &viator, had flcown in Mexico carrying payrolls of 0il companies by air,
and had won honorsin the National Air Tonr of 19<7. &£t the Tational Air
Races, at Cleveland, Ohio, EHawks rode & glider towed behind #n airplane
~ontiac, Wichigan, tec Cleveland, and cut loose soc hight in the air the land-
was made in twenty mimtes. In the spring of 1930 he made the firsgt trans-
continental glider fligkt of history, flying the Franklin "Baglst.”

Mrs. Charles A. Lindbergh |

¥rs Lindbergh was the first women in the United States to win & soaring
licensé, *n Jamary <%, 1930, she took off from Soledad Yountains, near
San Diege, Califarnia, a+d socared for more than six mimtes in a Fowlus
sailplane. She ies & charter member of the "anne Lindbergh Flyers,"s girls
Zzlider club at S8an Diego. ©She &lso holds aprivate pilet's license as an

operator of motored planes.
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1884. John J. HMontgomery. ~tay, California. Own congtruction
glider, Imration unknown.
18¢1. ©Otte Lilienthal. Rhinow Hills. Germény. twn construction
glider. Approximately one mimte.
1895, Parcy Pilcher. Cardross. Great Eritain. Own construction,
"“"e Rat". 20 seconds. .
1806, Octave Chamite. ¥Miller, Indiana. United States. Cwn con-
| struction. ITuration unknown.
. Cctober. Wright Brothers. Kitty Hawk. T'Inited States.
fwn construction. Duration unknown.
102, iugust. Wright Brothers. Kitty Hawk. Own construction.
26 seconds.
180%, January. WrightvErothers, Kitty Hawk. Cwn construction.
1 minute, 12 ssconds.
1911. October <4, Orville Wright. Kitty Hawk. Own construt-
ion. © minutes 45 seconds.
1912. ©0October. Hans Gutermuth. Gerﬁanj. Fasserkuppe. "Darmstadt.”
1 minute; 12 saconds.
1921, 4ugust 30. Klemperer. Germany. Wasserkuppe. "Blue Mouse”
1l minute. |
1521, September. Martens. Germany. Wasserkuope. "Vampyr." 15
mninmitesg, 40 seconde.
1921. September 13. Harth. Germany. Heidelstein-Rhoen. Own con-
gstruction. 21 minmtes, 30 seconés.
1622, sugust 18. Martens. Germany. Wasserkuppe. "Vampyr" 1 hour,
& minutes.
1922, sugust 19. Hentzen. CGermany. Wasserkuppe. " Vampyr" 2 hours
1922, sugust 24, Hentzen. Germany. Wasserkuppe. ' Vampyr" 3 hours

& minutes.
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1922, September <2, Maneyrol. France. Itford Hiil, England.
"peyret-tandem." 3 hours, =1 minutes.

1923, Jamary. Thoret. France. Vauville, ¥rance. "hanriot."
7 hours, 3 minutes.

1923 January. Maneyrol. France. Vauvills, France. "Peyret."”
8 hours, 50 minutes, 50 seconds.

1923, January.31l, Barvot. France. Vauville. "pDewoitine."

| 8 nours, %6 minutes, 56 seconds.

194, May 18. Ferdinsnd Schulz. Germany. Rossitten. Own con-
struction. 8 hours, 4< minutes.

1825, July 26. Masssur. Belgium. Vauville, France. "Poneclet-

Vivette.” 10 hours, £29 minutes.

195%. October 2. Schulz. Germany. Krim, Russia. "Moritz." 12
hours, 6 minutes.

1927. lay 3. Schulz. Germeny. Rossitten. "Wastpreussen.. 14
houre. 7 minutes.

1928, July 2%. Peter Hesselbach. Germany. Capg Cod, Massachusetts,

(13

"Darmstadt.” 4 hours, 5 mimutes.

1929. October 20. Fowlus. America. Point Lowsa. Own construction.
1 hour, €1 minutes nine-aﬁd-four-fifths-seconds.

1926. December 10. Bowlus. smerica. FPoint Loma. Own construction.
2.hours, forty-seven minutes, 13 one-half-seconds.

1929, October 19-20, Herman Dinort. Germany. Rossitten. Own con-
struction. 14 hours, 43 minutes, <5 seconds.

1¢30. Jamiary 13. Powlnus. .merica. Point Loma. Own construction.
& hours, 19 minutes, 3 seconds.

1930. 4April R9-30. Jack Barstow. America. Toint Loma. Bowlus

sai lplare. 15 hours, 1< minmutes,



GLIDER WORDS AND WHAT THEY MEAN
sileron: A flap hinged at the end of the wing to ke=sp lateral stab-
| 11ity.
Alr speed: The speedof the glider through the air.
iy speed indicstor: An instrument registering the speed that the
a glider goes through the air.
Altitude: Hieght cf the glider.
Angle of descent of glider: The gliding angle.
angle of attack: The angle of thrust that the wing is mut in the air.
LAapect rétio: The proportion of the wing to the length and width.
anemometer: 4An instrument that tells the-syeed of the wing.
Bank: To raise the wing when you turn.
Telt, safty,: The belt across the seat holding the pilet in.
Biplane: &4 glider with tﬁo wings, one above the oather.
Clabane: 4 framework above the wings supporting thé wires on top of the
wing and the fuesalcdge. {fuselage)
Camber: The ecurvature of t h e ton and bottom of the wing.
Cantilever wing: A wing internally braced, no wires on the gutside.
Cagein glve: 4 waterproof glue used in making gliders.
Ceiling: The height that the glider rises.
Center of gravity: The center of weight of the glider.
Center of pressure: all the parts of the wing that has any tning to
do with the 1lifting of the glider. Center of 1ift.
Chord: The distance from the lesdiﬁg adze of the wing to the trailing
adge of the wing.
Cloug flying: Haking use of the upcurrsnis that are always around clouds
Cockpit: The open space whnere the pilot sits while coperating the glider.
Compress;on Rib: & flat riv placed in the wing for the ﬁurpose of
bracing. It is vlace hetween the front and rear spar.

Control suyfaces: The Ailerons, rudder, elevaltors.
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Crack-up: To damage the glider in any way shape or form while flying
or landing.
Crossed controls: To work the ailerons, rudder, elevators the wrong
way .
Creoss wind: A wind blowing sidewise to the line of flight.
Curve: The shape of the ribs.
Cumulus clouds: Clouds which are very white and are heaped up very
'high. Many upcurrents are found beneanth these kind
of clouds.
Dihedral: The lateral shape of the wing. Wing tips higher than the
canter.
Tive: To let the nose of the glider go below the horizon,
Towneciurrents: Cold air that is heavier than hot air and falls to the
ground.
Tone: » preparation that is put on the wings to make tham tight and
weather-proof . ‘
Turalumin: &4n aluminum that is very strong and light that is used in
the cnonstruction éf a glider.
Dynamic scaring: Rising ahove the starting point not due to the up-
currants htut to the speed of the wind. -
Ertering or Leading edge: The front edge of the wing.
Tlevator: & hinged surface connected to the rear of the glider to
control the up=-and=-dcwn motion of & glider.
Factor of safety: The number of times that the load on the glider cén
be increased till the glider will break.
Fabric: The cloth used to cover the wings and elevators, radder of a
g;ider,
Fin: A fixed vertical plane in front of the rudder to increase the

gtability of a glider.
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Flippsrs: Sometimes called by people that don't know what the 2lev-
ators of a glider is. |

Flying speed: The speed of the glid;r through the air and stiil stay

up » |

Fuselage: The body of an &irplane. The part gsupporting the wing and
elevators.

Gep: The disténce between the and boitom on the wings in a biplane.

Glide: To maintain spéed by "Coasting downhill" on the &r.

Glider: 4 Torm of motor-less aircraft.

¢liding angle: The flattest glide that a glider can fly at &nd still

remain in the ar under complete control.

rround speed: Tﬁe speed of the glider in relation to the ground.

Cingsets: Small triangilar braces such as used to mske the ribs of a
giider,

?éng—glider:' A machine that is operated by swinging the legs to maine

tain balance.

Hanger: 4 shed or building in which the glider is kept.

Head-wind: A wind that is anet head-on.

Hitching to a cloud: Circling below acumlus cloud, and keeping in the

up-current of the air which igformed by the clgud.

.Hcp: A short glide, or flight.

Yot air-soaring: Séaring by making use of the hot-air-up-currents,

Eydroglider: &4 iglider that is equippecd with floats for landing and forvr

taking off of water.
Incidence, angle of,: The angle that the chord of & wing makes withthe
_ direction of moticon relative to the air.
Landing speed: The speed at which & glider tcouches the earth in & nore-

mal zlide or landing.



GLIDER WORDS AND WHAT THEY NMEAN
Lattice girder: A wing spar with cross-plseces.
,eading edge: The front edge of the &ing. Sometimes called‘the enter=
ing edge. _
Length: The distance Trom the nose o5f the glider to the tip of the tail.
Leading, wing: The welght of the glid-er fully loaded, divided Dby the
area of the supporting surface.
Iog book: A book kept by a pflot in which he makes notes of each.flight
that he takes.
Longerons: The fore-and-aft members of the glider fuselage.
Longi tudinal balance- The balance of fore-and-aft.
Monoplane: A glider that has but one wing.
¥.P.H. : Miles per hour.
Tacelle: An enclosed body, usually shortsr than a fuselage and not sup-
porting the tail members., 4 streamling around the pilot.
Yoge: The front vart of a glider,
Nose dive: To lower the nos< below the line of the horizon and go down
very steenly.
Mose heavy: A condition in which the nose of the glider tends t0 let
the nose drop in natural flight.
Cverall length: The distance from .the nose to the tail.
Panéake, to: To level out too soon and lose flying speed and drop
heavily to the ground.
Pitot tube: Consists of two tubes, one open fo tbhe air and the éther
protected.which are connented to the air-speed-indicator.
Plane, main: The main wing of & glider.
Fiywocd: Wood strengthened by two or more layers glued crossegrained
together.

Plywood leading edge. The entering edge of the wing covered with ply-
wood to give it greater strength.



CLIDER WCRDS AND WHAT THEY HEaK
Pontoons: Fleosts.
FProfile: The thickness ad curve of a wing when seen from a end view.
Rabbit landing: A landing when the giider hops aleng the ground sev-
eral times after touching the zround.

r.0.G. : Pliminary training glider.

2ibs: The members used in & wing to give it 1ift.

King,the: The metal ring that attaches cn to the hook before taking off
rudder: The vertical controlling surface which stesrs the gliderfrom

laft or rieht.

Rudder post : The upright member to which the rudder is hinged;

Rudder bar: The foot bar that cperatas the rudder.

Sailplane: A glider that flies by taking advantage of the up-currents.
Settleing draft: a powerful downcurrent on the lee slide of a hill.
Shoek cord: Thne rubber rope which is used in launching the glider.
Sideslir: A.sliding movement when you bank to high.

Skidding: S8liding sidewise when turning. Iue to not banking steep

enough.
s¥id, the: The runner upon which the glider slides on when landing and
taking off.
Sinking rate: The number of feet a second that & glider drops below the
starting point.
Smoke bomb: A bomb filled with smoke and sxmloded to tell the diresction
of the wind.
3oaring: A subst&iﬁed flight above the starting point.
Scaring plane: A glider canable of sustained free Tlight without self-
- propulsion.

Sock: & wind-cone to tell the direction of ;he wind.
Span: The nusber of feet from tip fo tip of the wing.

Spar, main, front, rear: The main members on which the wing is built.




CLIDER WORDS &AND WHAT THEY MEANW

Spiral: A steerly banked, continuous turn in the glide.

fpot landing: A landing made at a selected spot.

Stabilizer: The "tail nlane."” 4 fixed surface on the rear of the gli-

der to lesseﬁ the pitching motion.
Stall: To lose flying speed.
£talling speed: The speed at which the support of the wings become
heavier than the weight of the glidar.
Static soaring: Soaring on upcurrents of air.
Stieck, the: The un-right stick between the pilots legs by which he
controls, the glider.

Strezmiined: Shaped so as to form as little resistance as possible.

Struta: Vertical members uniting spasrs in the upper and lower wings.

"s" Turns: 4 seriesof right-and-left handed turns.

S.T.G. ¢ A secondary training glider.

Teil wind: A wind blowing the same way that the glider is flying.

Tapering wings: The wings of aglider that id wider in the center than

at the tips.

Terrain: The ground over which you glide.

Thermic upcurrenté; Risirg sir currents formed_by the sun's rays rad-
iated frm the earth.

Thermic soaring: Soaring vy the use of thermic up=currents.

Trailing edge: The rear =dge of the wing.

“Three Birds, The: The pin awarded to first-class glider pilotein Cerma

any. |

"Three Stars" Th

]

The firs t-cléss glider insignia of the ¥.G.a.
Turnbuckle: A fitting used to adjust the tensicn of a wire.
p-currents: A draft of hot-&ir that is rising.

Warping wings: The wings of a glider that can bertwisted to maintain

lateral balanee,




€ CLIDER WORDS AND WHAT THEY NEaN

Weight loaded: The weight of the glider with the pilot &nd =quipment.

Yeight empty: The welght of the glider without the waight of the vilot.

¥ing: The main supporting sgrface of the glider.

Wing area: The area of the supporting of only the wing.

Wing heavy: 4 condition of the glider when the left or right wing tends

to érop.

Wing lcading: The weight of a glider, fully lcaded, divided by the area
of the supporting surfaces. The ares used in computing
the wing loading should include the ailerons but not the
stablizer or the elevator. |

Fing=-low landing: A landing that ismad=s with one of the wings low.

Ang skid: A skid nlaced at the tip of the wing to nrevent any damage

if the tip comes into contact with the ground.

; Ting=tip: The extreme end of either the left 6r right wing.

Vaw,to: To turn flatly from side to side.



" A FLIGET IN & GLIDER."

The instructor yells, "your hop", you instantly drop anything that
you &re doing and rush over to where the crate is standing. You climb
fn the rear seat, and snsp on a wide belt which is callad the “"Safty
B=21t", it is to keep you from leaving the crate if it hits a bump that
would otherwisge throw you out. It is aiso used to keep yonu in the
erate if it piles up. The instructeoy turns around in his seat and asks
you“if everything is 0.K. vou say 0.K., he turns arund and waves to the
driver of the tow-cizr. a8 the .shock-cord on the hook of the glider
tightens up the instructor yells back "For He--1's Sakes don't freeze
that stick. The glider ig sliowly moving, bumping and skidding alcong the
ground, it gaing speed you rotice the stick come back toward you andthe
ground departs for nlaces unknown. .fter & little while the stick sli-
des ur to neutral and the glider stops c¢linbing anc levels out. Far
he upeturned faces of the ceeupants of the towe-Cgar,
they wave and the vilot weves &lso. The wing drops, you instantly shifi
yveur weight over tc thke aproisite side of the seat the stieck moves with
vou, & long flivyrer on the rear of the wing near the end called the a-
lerion moves down the wind striking this resisting surface réises Up s
ifT &n inviesibhle kend pulled it vp, then you shifi vour weight back to
the center ¢f balence. Vou look far off &nd see scme cars going along
a2 road, How small they look! The nose ¢f the glider drops the wing
goss down, you wonder if the pilot is ever going to level that wing.out.
Slowly the wing cones ﬁn, you see the greund cowmning up &t you the stigh
comes tack, the ground levels out, you are skimming & half & foot or-sc
off the ground closer and closer comes the grourg, the-stick comes kback
toward you, severytuing becomes guist the swishing of the wires dies out
the crate stalls & 1it{le & gentle Tumy is felt, the wires from the -

Tuselage to the bottoms of the wing, oa}led the flying wires, they ar



" A FLIGHT IN & GLTDER"

to brace the wings in flying and to krace the fugelage in a sids land-
ing, stert cutting the weeds &s yo1 skid through them, the stick goes

811 the wey fTorward to keep the crate orn the ground if it hits & bump

the crate finally skids to & stop, the wing drops, anu the instructor

et

pulls & weed out of the ground and staris chewing it, he then turns &=
roung ané says how ¢o you like to ke & 1little bird, and you replie
"Keen". fThe tow-car ﬁullé ve in front of the glider and stops. You
heln them 1ift the crate on the trailer, hov in the back seat, grab
the wing. The tow-gcar starts up the hill for another flight, while

wvon tell averybody what & ¥een hovr yvou just had.



"LOG OF MY GLIDER TFLIGETS AT REDOYDO BEACH, CALIFORTI A"

Aigust 3, 1930,
Had two hops in the TPacific Glider Clubs twe seater. Flew
the ¢rate a 1ittle after the take-off but mostly follcwed the

" ®Bd Rosenaw, end mostly went up for the

motions of the “"Ins,'
ride and to get the feel of the air.

Flight duration: 40-48 seconds.

AMpust 10, 1930,

Had one hop with "Ins" Costello. Before the flight he said
for me to take care of the lateral part of the glider and he
would take care of the up &and down part. After the take-off
he yelled back for me to take the stick. 7 flew the crate une
til the landing until he said n.¥. and ¥ let the stick zo and
settled my self te enjoy the landing, fTor whaen youlare trying
to struggle the crate around up there you havent time to enjov
yourself you are too busy keeping the crate in flying position.
Flight duration: 40 seconds.
avgust 14, 1930,

Had four hops with "Bd" had the stick cn the take-off and
held it in the landing. |

Flight curation on four hovs were: 38, 45, 40, 35.

Agust 17, 1630.

Fad two flights with "Ins" Johnny ¥elder and flew the crate
fair. He complemented me on keeping the crate in a steep glide
20 1 would have wplenty of control of the crate.

Tlight durstion: 30, 38,

mmgust <4, 1970,

Fad one hop with Johnny, and had the front seat far the first

4



"LOG OF MY GLIDER FLIGHTS AT REDOYXDO BRZACH, CaLIFORYIA"

time., DRecause In that rear seat you don't %now half the time
what you are doing. 7Tt is sure different in the front seat
when the rose rises you sure can fell it guick, but in the
hack sezt you could hardly notice it. Tad contrel of rudder
for the first time as the rudder is only connected to the
pilot in the front seat. The rear mnilot has no rudder bar,
only braces to put your feet cn. Note: nur glider is al=-
most ready to cover.

Flight duration: 40 seconds.

MAroust 20, 1930.
Had nop with Johnnie Kelder, made first bank, alsesat in
rear geat because it was so rough. Was complented on the

landing. Our glider wing recieved the first coat of dope.

¥light duration: 30 to 40 seconds.

Yovember 11, 1S30.
Had three homns in our glider., they were mostly grounde-

skids. Tut gave us good practice on the rudder.

Yovember 14, 1930.
Recieved license for "Glider". Yo change to ve made. Flew
ittwice with Xd Rosenaw at the controls. DIxceedingly hiéh

wind glider took off at 7 to ¢ miles an hour.

Sunday November 16, 193C.
Had ¢ hovs wnmt up about £ feet and went half way down the hill.

29 hops for today in all. 7Ted § Bill & Bud ©.

Thanksgiving., “ovemker 27, 1830.

Had twelve hovos in glider. Went off about five faest, thare



"LOG OF Y GLIDER TFLIGHTE AT RETLO DO FRACH, CaLIFORYVIA"

Was no wind at s11.

36 hops in 211 today. Ted 1€ Bill 12 mugd 12,

Saturday W“ovenbesr £9%, 1930.
Ead five hops, went up about ten fe=t, “ade some pretty
good landings bnut stretched. the balance wire.

Total mimber of hops today is I5. 5 apiece.

"o, ¥

¥otre Dame defeated " Army 7 to €.

Tsed Charlie "oyington's Sterns “night.

December 12, 1920,

Had five flights in glider today. Yothing of interest to report.

Tecexmber 1930,

Ead Tive hops in crate. ~n last hop wemnt ovar to "Pacific's"
lauﬁching place and took off. Had about 49 feet of altitude.
Went straight down the hill and followed the curve of the hill,
Ed was counning up with nis cratg and was in the canter 2f the
road that I was suppos=d to fly over and land. Saw that T

didnt have encugh altitude to bvank and go over hiz so I ¥ioked
thie Tadder to the right and bank=d t9 the rizht. Landed 0.X.

but didnt stop skidding on the ground, went through a fost or

two single strand wice fence and the tip of the wing hit a pale
and caved in the lesading edge and broke the front spaf 30 will
have to make a new section. Till take us about two weeks to malke
4 new section and will be flying «4s soon as we get it made if

it isnt too rainy.

To-date I have had forty hops in our glider. Also 11 in “"Pacific’sl

1Ll;ézizhnm"7%% Ziéﬁ?¢é“£:'

two s=at=r.



"Log of My Glider Flights"
Redondo Beach,Calif,

Sunday March 1, 1931.
Tut new secticn on and flew the crate. 12 hops on top of the

‘hill and 3 hops over the hump. BRoy it sure is fun. “he sand
fleés sre about driving me crazy. Tt bet 1t is 100 in the shade.
7s took two bunches of pietures of the crate on the ground and
while flyving hope they turn ocut good. Facific want over to Ascol
Racing field to fly and there was just 2 crafes onn the hill, ¥olly-
woods and ours. 15 hops in all for today.
8 for Ted, 7 ior Bill.

Jack and Rill Brawders went with us and were the ground crew.

Sunday March 8, 1931.
Had 8 hops in crate went over the hump once and had a reen hop,
had plenty of altitude on all hops and it sure is keen. Frank
Meers took a cecuple of pictures and then Dick Debﬁce tock 2 more
I sures hore they turn out gqod.
1% hops in all for today.

8 for Bill, 8 for Ted.

| March 14, 1031.
Tad four hops in glider for today. Tient over the hump and all the
way down once and on the other hops were up on top of the hill. "he
wind was blowing direct in the face of the crate and we sure took off
what T mean. The duraticn of ‘e hop was about a mirute and a half.
pud flew for the first time siﬁcéuthg crackup and done pretsr gzood.
Later in the éfternoon the wind changed and was blowing straight across
the hill arnd it was to dangerous to fly so we quit.
12 hops for today.

Ted 4,Bi11 4, Bud 4
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HLOG"

Sunday March 15,1931.
Had five hops in the crate. Started flying at three oclock. Tad
a pretty strong side wind to fly with but ctherwise it was G.H.
All the hops were all the way down the hill. Tom and Blanchs came
down to see us flvy so we done the ‘best vig could.
I3 hops in 211 for the crate today.

Ted 5, Bill 5, Bud 5.



“"OUR GLIDER"

“Ted Wegrich"
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"Darmstat® Sailplane Going Off The Wasserkuvppe Mountains
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Bivlicgranhy

7 svent forty-five nminutes in Hyde Park Library
collecting my material, fifteen hours typing,typing
the material. In all T spent apprexamently sixteen

hours on this composition.

Bcok of Gliders------- Teal,
4,R.C. of Sail-{lying~-~-- anthor unknown.
The Power Gliderece=e=-u= Septembey 1930, number.

Some of the things I had already known.

Total mwamber of words: 14,000
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Conclusion

To The Reader: I hone this effort of mine

Will give youn as much enjoyment reading of

this couposition as I had in writing it.
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