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Preface

N 1931, W. Heffer & Sons Ltd. of
Cambridge, England, published a
book of essays called Paper Aeroplanes
by H. G. G. Herklots. The lead essay
in the book is also called ‘“‘Paper Aero-
planes.” It is the only essay in English
the authors have ever been able to find
on this subject, though it has many
historical virtues beyond its unique-
ness.

As the reader will note, keeping in
mind the year of the essay’s publica-
tion, it in many ways pioneered the
way for this volume. For Herklots, as
you will see, is the first to complain in
print over the dearth of published re-
search on the subject.

It was this very failure in serious
scholarship which was also at the root
of Scientific American’s project.
Therefore, when Herklots wrote, “No-
where in literature is there a long-
winded thesis on paper aeroplanes,”’
he anticipated the premise of the 1st
International Paper Airplane Compe-
tion by no less than 35 years! (See
Plate 1.) '

(Between the time of Herklots’ writ-
ings and the events we report in this
volume, two other general informa-
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tion books have appeared, concerning
themselves with less significant as-
pects of paper airplane theory and
design. We refer to: Duza Ksiazka o
Malych Samolotach by Pawel El-
sztein, published by Nasza Ksiergar-
nia, Warsaw, 1956; and of course
Richard Katz’s 1933 classic, Das
Kleine Buchvom Papierflugzeug.)

There were differences, however,
between Herklots’ method and Scien-
tific American’s. Herklots felt, for ex-
ample, that paper airplanes play their
primary role within “the faculty of
mental escape in the building up of
society and of civilisation.”

In this respect, he presents a point
of view not in consonance with Scien-
tific American’s, which included no
such unsafe assumptions in advance
of empirical evidence. (The headline of
the second Scientific American adver-
tisement said, ‘“If We Knew What It
Was We Would Learn, It Wouldn’t
Be Research, Would It?"’ See Plate 2.)

Herklots also raises the shocking
question of prejudice against paper
airplane designers. “Even at school I
was persecuted for my hobby,” he
says, though in his circle, no one ever
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laughed at golfers, Ping-Pong players
or Rugby athletes.

Before the reader surmises from
these statements that Herklots suf-
fered from paranoia, we wish to once
again remark that the period was
1931, when England was in the grip
of a severe depression. Furthermore,
prewar tensions were being felt in in-
creasing degree throughout Europe,
reflecting themselves in a tendency to
be critical of all forms of free expres-
sion.

We know of no such tendency today.

So then, with these preliminary re-
marks, we will leave the reader to
judge Herklots in Herklots’ own
words.

“In these days, when our universities
produce so great a number of industri-
ous and indefatigable researchers into
all manner of out-of-the-way subjects,
I am a little surprised to discover that
no man has written a serious and long-
winded thesis, treatise, dissertation or
monograph on the part played by the
faculty of mental escape in the build-
ing up of society and of civilisation.
The University of Chicago has lately
approved a thesis written by a woman
on the all-important subject of dish-
washing, but more important and
wider things are left unheeded. No
one, for instance, has yet written the
deplorable history of rice pudding. Nor
is this really surprising. Some subjects
are too vast for compression into thesis
form. Not the most long-winded of our
researchers possesses a long enough
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wind even to run round the confines
of the lands of mental escape. For the
history of escape is the history of most
of the sins and most of the arts of man-
kind. The whole of the world sighs
constantly for the wings of a dove that
it may escape, not necessarily to the
desert, but anywhere, so long as it is
somewhere else. It is because we
would like to change, that we take up
cat-burgling or barracking at cricket
matches. For this reason we play golf
or go to the pictures, or engage in what
the Victorians used to call brown stud-
ies, or get drunk, or, if we happen to
be Kubla Khan, living in Xanadu, de-
cree a stately pleasure dome. Modern
civilisation employs hundreds of thou-
sands of paid distractors of the mind
who are engaged in creating worlds,
fantastic or absurd, strange or terrify-
ing, wherein we may forget the things
we have to do tomorrow morning and
what So-and-so said to us yesterday
afternoon. Philosophical speculations
and metaphysical consolations both
subserve the same end. Music and art
—these are also the wings of the dove
whereby we may escape. Mr. Siegfried
Sassoon has expressed this well in his
last book of poems:

When Selfhoed can discern no comfort for its cares,

W hither may I turn but to you whose strength my
spirit shares?

Where may I find but in you.

Beethoven, Bach, Mozart,

Timeless, eternally true,

Heavens that may hold my heart?

“As for me, when the world goes
wrong, when the work I have to do
tomorrow morning is especially labor-
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ious and when the things that So-and-
so said to me yesterday afternoon were
peculiarly galling, I seldom turn to any
of these things. I turn instead to paper
aeroplanes. By paper aeroplanes I do
not mean paper darts. Darts are easy
to make, but there is little satisfaction
to be found in them. You throw them;
they go straight; that is all. The paper
aeroplane is a very different affair. It
is, more accurately, a paper glider. You
do not throw it. You let it go—or push
it very slightly; and the weight ahead
carries it forward, gracefully and gent-
ly, like a sea gull coming to rest upon
the deck of a ship. A little while ago
it was a sheet of notepaper, but now
it glides like the fairest of white birds.
Yet a perfect flight requires very often
an infinitude of patience, a folding and
refolding, a shaping and reshaping
with the scissors. So far as I can tell,
there is only one form of paper dart.

“The variety of paper aeroplanes is
almost endless. There are monoplanes
and biplanes. There are planes like
beetles and there are planes like birds.
There are planes that fly swift and
straight and there are planes that fly
slowly in circles. There are planes that
can be made to loop the loop. And
there are India paper aeroplanes so
small and so delicate that even in a
dining room they are swiftly lost to
sight,

“And yet, for all this, I am practi-
cally a lone flier. Tbere is no annual
yearbook of suggested designs. Butch-
ers and bakers and candlestick-mak-
ers, anti-vivisectionists, aquarists and
pondkeepers, members of the food and
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cookery and catering world, modern
churchmen, and those interested in
the utilization of waste material —all
these have their own magazines in
which they can discuss their prob-
lems. But I have never lighted on a
copy of The Paper Aeroplane in which
I can discuss my problems: the prob-
lem of elevators, the problem of guid-
ance in the air, the peculiar problems
of out-of-door flying, the advisability
of the metal paper clips for weighting.
And not only am I a lone flier. I am
also a persecuted flier. Nobody laughs
at golf, nobody laughs at Rugby foot-
ball; few people laugh nowadays at
ping-pong, and whereas men snigger
at chess they respect it too. But when
my friends discover me trimming the
wings of paper aeroplanes they laugh
me to scorn. Even at scbool T was per-
secuted for my hobby. It was in 1918
and we all had influenza. In the dorm-
itory that had hastily become a sana-
torium ward I whiled away many
hours of tedium by manufacturing my
planes. After a time I grew bolder and
flew them from the window into the
courtyard below. I was afraid that I
might be beaten for this, but punish-
ment came in a subtler form. In a later
issue of the school magazine there was
a sarcastic note about the disgusting
mess created by those who had thrown
darts into Wright Senior Quad. Darts!
They called my aeroplanes darts. That
was the worst of all, a wound cutting
deeper far than any beating. Even
nowadays I dare not fly my aeroplanes
by daytime from the windows of my
house into the street below. Public
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Opinion would never stand it. Yet
sometimes, at night, I turn out the
light in my room, creep to the window
and open it silently. And while the
earth is still I watch my dovelike cre-
ations floating afar, or eddying to the
ground, braving the wind or finding
their way round the corner into the
next street. Then I shut the window,
draw the curtains, turn on the light,
and clean up the disgusting mess in
my room.

““This 1s my complaint—that I have
never had a chance. No one supports,
helps or advises me. No newspaper
offers a big money prize for me to win
a competition. No newspaper even
placards my adventures—LONE FLIER
CrossEs BoLsOVER STREET. Often
enough, while I’ve been watching a
play from a seat in the gallery, my
heart has leapt up at the thought of
paper aeroplanes. With a pair of scis-
sors I would so fashion my programme
that it would clear the stalls and alight

AMPES, BIBLIOTHEQUE NATIONALE

CABINET D

Fig. 1
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upon the stage. But again, Public
Opinion would be all against it. I
would be laughed to scorn or hounded
from the place. Two communists were
arrested who showered leaflets from
the gallery of the House of Commons:
I know what would happen to me if I
started with paper aeroplanes. And
only once have I been to the Albert
Hall. There I listened from the bal-
cony to brave words and filne speeches.
But there was always one thought at
the back of my mind, that came into
full consciousness in the lacunae be-
tween my enthusiasms—that this was
the world’s most wonderful place for
paper aeroplane flights. Lend me the
Albert Hall for a night, and I will show
you things.

“Paper aeroplanes of another kind
I sometimes make...some, it may be,
will catch the wind alight and go sail-
ing across the road, round the corner,
and into the wider world beyond. I
hope so0.”

The Montgolfier brothers’ balioon



Introduction

N DECEMBER 12, 1966, a day that

was otherwise a ‘“light news
day,” there appeared on page 37 of
The New York Times a full-page ad-
vertisement on behalf of Lockheed-
California Corporation which sug-
gested that it was an altogether good
idea, considering America’s situation
balance-of-payments-wise, for we the
people to push on toward completing
development of a supersonic transport
plane (SST).

For, if there were no American
SST, the ad suggested, speed-eager
U.S. airlines would be reduced to buy-
ing the Anglo-French Concorde SST,
thereby further aggravating the al-
ready aggravating balance-of-pay-
ments crisis. Nor must we forget the
implied consequences of ‘‘the Soviet
SST (TU-144) which also is in devel-
opment,” as the ad pointed out with
ominous restraint.

So much for page 37 of The New
York Times, We turn now to page 38.

To this day, no one has been able to
learn the identity of the man in the
composing room at The New York
Times, December 11, 1966, who ar-
ranged that Scientific American’s ad-
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vertisement should appear on the very
page behind Lockheed’s. Scientific
American has fielded a number of
charges that it had prior knowledge of
the Lockheed advertisement, and
without question, Lockheed has been
accused of arranging that its ad run
adjacent to theirs. Both deny any such
dealings and ask investigating bodies
to ferret elsewhere.

Thus another unsolved mystery en-
ters into the annals of aviation.

By nine o’clock of the 12th, the or-
dinarily quiet offices of Scientific
American Publisher Gerard Piel were
shoulder deep in newsmen. At 10:30
A.M., Mr. Piel found it necessary to
adjourn the press to larger quarters to
hold a conference.

He was asked if he had planted a
spy in the composing rooms. ‘“‘No, we
hadn’t,”’ he said.

He was asked if the competition
was a thinly veiled cover to protest the
SST development. ‘“We are in favor of
science,”” Mr. Piel answered, throw-
ing a paper airplane.

One newsman wondered if there
was implied ‘“‘a paper airplane gap’



[Seientific Ameriean Calls For Entries: Can It Ee
There’s A Paper Plane Which Makes The SST 30 Years Obsolete?]

ST INTERNATIONAL
ParEr AIRPLANE
CoOMPETITION

CIENTIFIC AMERICAN primariiy

concerns jtself with what Man is
up to these days, and our rcaderehip
isknown for travelling more than that
of any other magazine. So it is Httle
wonder we have spent considerable
tima studying the two designs for the
supersonic SST airplane recently an-
nounced by Boeing and Lockheed.
(Sec Fig, 1 and Fig, 2.)

Soon we'll alf he fiying around in
thin air at Mach 2.7, i.e, from New
York te London in 150 minutesa.
Quito a prospectl

F10. 2: Boeing SST.

Still, at the close of our inquiry
there remnained tbisnagging thotight :
Hadn't we seen these designs soine-
where before?

Of course. Papcr airpianes. Fig. 3
and Fig. 4 illustrate only the more
classical paper plane designs, ju use
since the 1920's or so, having a minj-
mnum performance capability of 15
fect and four seconds.*

We do nof mean to question the
men at Boeing and Lockheed, or their
use of traditional forms. But it seems

FIG. 3: Paper plane ciren 1920, the clasgic paper
plaue, Smootiiness of flight, gaace.

FIG. 4: First developed umong papec
airplane designers in the 1930's,
Known for spectacular darting
motions Nofe hooked nese.

to us unjust that several million
paper plane designors around the
world are not also given their due, a
crodit which if it had becn extended
some years ago would have saved the
prosquite sOne straining at the draw-
ing boards.

Well anyway, with design having
ceught up with itself, we can now
postulate that there is, right now, fiy-
ing down some hallway or out of some
moviehouse halcony in Brooklyn, the
aircraft which will make the SST 30
ycars obsolete. No?

Consider this: Never sinoe Leo-
nardo da Vinci, the Patron Saint of
paper airplanes, has such a wealth of
flight research and experimnentation
remainod untouched by cross-disci-
piinary study and publication. Paper
airplane design has become oue of
thore secrot pleasures performed be-
hind closed doors. Everyhody does it,

but nobody knows what anyone else
has leamed.

Many's tbe time we've spied a vir-
tuoso paper plane turn the corner of
the offica hallway, or suddenly rise
up over the desk, or on one occasion

F1G. S: Drown from memory, thinplane
way last seen in 12th ficor stajowell at
415 Madison Ave. Do you know ity
designee? Where iy he?

we'll never forget, veer first down the
stairs to tho left, and suddenly to the
right, staying aloft 12 seconds in all.
(See Fig. 5.)

But who is its designer? Is he a
Board Cheirman or a stock boy? And
whgt has be done lately?

All right then. In the interests of
filling this information gap, and in
light of the pessibility thst the future
of aeronautica may now be flying in
& paper plane, we are hereby calfing
for entries to the 1st Internationai
Paper Airplane Comnpetition.

*(ia pepar plane circles, of zourse, a betfer ma in a
Tonger Ume. If 4 plane cau stay aloft, floating on the air
&« 3t were, for 15 secands, that in a virtue, sa indeed It
‘was for ths Bror. Wright. One wonld assure that today'a
commercial dexigners, who seek planas to get from bere
to them and down as quickly as possible, would pot beve
been much {aterextad in the study of paper planes, or
the Bros. Wright. Fn Hght nf the iThastrations, otr assumpe
Hen appearn to be wrong.)

1. Scientific American hse created The Leonardo
{see Fig. 6) to be winner'a traphy in ench of
thesefourcategories;
a) duration saloft,
b) dlstance fown,
¢) aerobatics, and
d) Ocigaimi.

2. Ajsilver Leonardo
will go to winnecra
not involved profes-
etonally in air travel,
and a titanjum Leo~
nardo (the ictai be-
ing used in the S5T)

FiG.6: T

Lcm'nl
to prof essional #n- o

traats, that is, peopla employed in the ajr travel

RULES
bosiness, people who build non-paper sirplanes,
and people who sobseribe to Seientific Ameri
beeause thry fly so much.
3. Please feel at liberty te sip out this page, fld
it, and use it as your officis! entry. £f you Ead

gud the classes in which you would like your
entry to qualily.

S. Send your entry to us, somehnw, st thin
gaddress: Scientific American, Leonardo Trophy
Competition, 415 Madison Ave,, New York 10017,

a0t muitable to your particular design,
however, ise your own paper of any size or de-
acription., {Rag centent and water maska will aot
have any bearing on the kaal decision.) Or, aend

for your free Official Entry Form Pad.

P ked by January 16, 1957, Orz Jaausry 21
st entries will be test-flown down our haltways
by a pancl of distinguished jodges whose identity
we'll announce at a later date (20 s to not infiu-

of this ad, padded, which you can stand on your
desk, or hang near it, and with which you and
your associates ¢sn make literally dorens of QOffi-
cial Entries.

4, You may enter ay often as you like, belng sure
to include your name, address, employer, if any,

ence anyonc'a dexign),
6, Exerpt that we will publish seate drawings of
the winning designs, all other rights 20 semne
remain reserved to the designer, We, however,
will do mur bit thwards sssuring immerdiate pro-
duction.

‘Thank you.

@ Bclctifis Aqmelnar, 1068,

Plate 1
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as between the Soviet Union and the
United States and what the implica-
tions of such might be. Another won-
dered if, as the ad suggested, it were
true that the SST designs were ac-
tually derivative of classic paper air-
plane designs, would not that throw
all rights to them into ‘‘the public do-

such enthusiasm to the competition.
(See also Chapter for further observa-
tion on the question of the rights to
SST design.)
Within days, editorials supporting
the effort were seen in more than a
hundred American newspapers. (Sur-
prisingly, dozens of the editorials were
exactly the same, word for word, in
papers as geographically separate as
the Athol (Mass.) News, the San An-
tonio (Texas) Express, and the Evans-
ville (Indiana) Courier. At first, we
passed it off as another startling coin-
cidence. But giving it further thought,
we wonder whether there isn’t, some-
where, an underground syndicate that
provides editorials as the AP and UPI
do “hard news’’? We find it disturbing
somehow to realize that it is possible

ROME, N.Y., SENTIN:

e

Fame on the Wings of Paper

wdges” will determine. the
:\’vhi%;ls’then will be duplicat:
cheeted brass and flown in

in the
| A fullpage advertigement in
l\ Dec. 13 New York Times so].emnl.y
) Lockheed-California

|

Fig.2 Gerard Piel, Publisher of Scientific Ameri-
can, holds paper airplane.

main”? Would it not mean that any
group of fly-by-night businessmen
could quickly build their own compet-
itive SST after the same design?

It was perhaps due to the prospect
of thousands of neighborhood groups
home-brewing bathtub SST's that the
international press responded with

Fig. 3

H detailed the

| an ad similar in appearance

building a supersonc
On the uext page,
to Loffl?-
’s  announ the Scientitic
gineglﬁlcan’s First International Paper
Airplane Competition. Thus do 'gh:
sublime and the ridiculous cogx:is .
even though it is nI;)t eas}s:. cig this in-
: tell which is whies.
Std’ﬁlc: t(:)rdinarily staid .Sclentlflc
‘American was struck, it said, by t!le
\ resemhlance of proposed SST a;r:
frame designs to those of paper air
| planes. The magazine reasoned it wl%s
| “ynjust” that paper alrpla.ne hu1“-
ers had not been given their due, “a
| credit which if it had been extend:d
\ some years ago would .hz.we sav
% the pros quite same strrfumng aththe
| drawing boards.” Entries — thou-
| ands of them — were to have beesgl
| test-flown in the hallways of the Sei-
! entific American’s New York offices
ﬁ on Jan. 21. But-response to the CD}III-
| test was soO overwhelming that ltte
\ fly-off date had to be maved back 10
|

Co.’s case for
transport, or SST.

!
|
|

Feb. 14. A “panel of distinguisb

smoke tunnels of Princeto
ity.

® XNevet' gince Leonardo
the Patron Saint of paper
has such a wealth.of fligh
and experimentation re-
touched by cross-disciplir
and publication,” the
American asserts. If t!us
aceepted, 1t is only fitting
winners in the paper all
test should be awar.ded tr
ed Leonardos. Entries wil
in four categories: 1) du
(2) distance flown, (3)
and (4) origami (th:

d art of paper folding).

While the eontest =
frivolous, it could produ
formation of scier_ltlﬁc v
on Mackenzie, director
seum of Art. Science anc
Briodeprgt, Conn.,.wan.t
the winning en:mes I
gallery. Mackenzie eould
that everyone laughed a

od Wilbur Wright, too.
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that the editorial of the South Croupier
(Nevada) News is not written, after
all, by a thin man with a green visor,
but by a New York angle-shooter. But
then, that’s the subject of another
book entirely.)

Abroad, news magazines and pa-
pers responded with some mixture of
dismay, enthusiasm and delight at this
latest venture in American fancy. The
politically middle-of-the-road Paris
daily France-Soir, for example,
cheered the development:

“We await with impatience the re-
sults of these first investigations....It
i1s in any case good news; perfectly
illustrative of certain typically Ameri-
can qualities—ingeniousness, in-
genuousness, a sense of humor and
straightforwardness.”

But the left-wing Nouvel Observa-
teur, often critical of the military im-
plications of American aerospace
achievements, was more cautious in
its response, only reporting the facts of
the event, preferring perhaps to see if
the winning paper plane was con-
verted immediately to military uses.

The Australian press ignored the
political implication of the event and
got right down to paper airplanes. At
least three of Australia’s dailies un-
dertook competitive competitions —
two for paper airplanes, and one, T he
Australian, created something called
a ‘““Paper Bootbox, Biscuit Barrel,
Whatever Contest,” surpassed in ob-
scurity of meaning only by Andy
Warhol's “Water Bomb Competition”

[18]

presented in the New York World
Journal Tribune.

By the end of the competition, more
than thirty-five pounds of news clip-
pings were collected (a stack roughly
three feet square by four feet high,
after scissor-clipping) and as Scien-
tific American’s summary ad indi-
cated, the final fly-offs were covered
by a television and press corps equaled
in size only by the visit of Pope Paul
to New York. (See Fig. 4.)

Twelve thousand entries came in,
almost every one with a lengthy let-
ter attached giving detailed instruc-
tions to whoever was to throw it and
providing notes on the significance of
the particular design. Some of these
letters are quoted in Appendix I, en-
titled “Letters,” but all of them, suffice
it to say, were marked by a devotion to
cause that was moving in its sincerity.

As a further indication of the en-
thusiasm of respondents, it is worth
noting that the problem of how to
physically get one’s paper plane
through the mails to Scientific Amer-
ican required a certain amountof time,
energy, and ingenuity. The entrants
solved the problem each in his own
way. Some were mailed with 5c
stamps affixed to the nose (with little
apparent effect on aerodynamic char-
acteristics); others in cardboard tubes,
airplane hangar-like boxes, styrofoam
concoctions, coffee cans, plastic boxes,
shoe boxes, cigar boxes, candy boxes,
1-gallon milk cartons, a 6-foot-long
metal cylinder, and —by far the largest
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Fig. 4 The assembled press observes the Final Fly-offs; New York Hall of Science; the morning of
Washington’s Birthday Eve, 1967.

number —in cereal boxes of no deter-
minable brand preference. (From
Scientific American to the testing
grounds, all entries were taken by
car.)

Before the competition was com-
pleted, subcompetitions had been set
up by hundreds of grade schools and
high schools around the country, a
number of colleges including Colum-
bia and Harvard, by Lockheed, Grum-
man, and Douglas Aircraft corpora-
tions, by members of the science staff
of tbe British Embassy in Washing-
ton, by American Airlines, which held
subcompetitions in every city it serves,
and by any number of newspapers,
including the London Daily Sketch,

[19]

tbe West Yellowstone (Montana)
Wretched Mess News, and the New-
hall (California) Register. More than
3,000 entries were submitted by the
San Francisco Chronicle alone.

‘The Chronicle’s Executive Editor,
Mr. Scott Newhall, as soon as he saw
the first ad, wired to Piel offering to
serve as West Coast depository for the
planes. The very next day the paper
featured the story in an 8-column ban-
ner head (see Fig. 5), and assigned its
science reporter, David Perlman, to
follow developments as they broke.

Perlman, a crack researcher, with-
in five days had made several startling
discoveries witb respect to the role of
paper airplanes in the history of aero-
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nautics and dutifully reported them to
his readers:

“Vittorio Sarti of Italy in 1828 de-
signed a genetic hybrid between a
sailboat and a helicopter with great
vanes of paper designed to catch soar-
ing breezes. It never got beyond draw-
ing paper. (See Fig. 6.)

“But in 1847 Werner Siemens, a
German Army officer and student of
aerial navigation, designed the world’s
first rocket plane, propelled hy gun-
powder. Its tail resemhled common
contemporary versions of paper
gliders. (See Fig. 7.)

“An albatross inspired France’s
Jean-Marie Le Bris to build his glider
in 1868. It was launched from a cart
drawn by a galloping horse. (See Fig.
8.) Note the plane’s needle nose, direct

Fig.5

ancestor of today’s supersonic con-
cepts.

“A hrilliant success was Octave
Chanute’s biplane glider of 1896, here
piloted gracefully by A. M. Herring,
who ran down a hill to take off.” (See
Fig. 9.)

Perlman, questioned repeatedly, re-
fused to reveal his sources for much of
this research except to say that “some
nice middle-aged lady in the Science
section of the Public Library [San
Francisco] was very helpful.” Nor did
he reveal the source for a later discov-
ery concerning another phase of paper
airplaning—origami.

(The Chronicle stated that this art
dates ‘‘to the early Heian Era—782 to
1184 A.p.” It reported that small fan-
like paper planes were constructed of
wood and thin paper and were
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The Sou Frauciseo Chronicin sunouuced yestee-

day it is proud to support the First luternatinmol

Paper Aivptane Competition throughout the Wost

Const of the United States and aft the natinnw of the
vast Paclfic Bavio.

The competition was launched in




BULLETTIN: At the request of Origamj en-
tranis, whnse folding ean get very H d

{Entry Deadline Extended to Valentine’s Day|

‘“IF WE KNEW WHAT IT WAS WE
WOULD LEARN, IT JUST WOULDN'T
BE RESEARCH, WOULD IT?”

Professor Davip C. HAZEN, Princeton University

snd entrants from sbrnad, whose pl:nea are
mestly coming by ship, Seientific Ameriean
hes ded the lat Internalional Paper Air-
pinne Competition deadline tn Februory 14,
Valenting’s Day. (Hearts, paper frilla and
tender if will not, h er, infl

the deoision of the Judges.)

SyNopsIs

OME WEEKS AGO. noting the simi-
S larity between the classical paper
airplane delta wing model. circa

1920, and the supcrsonic SST airplane
designs. Scientific American launched
the first formal inquiry into paper air-
plane design. ( See typical SST below.)

We felt that if papor airplanc decsign-
ers were doing, four decades ago. what
commercial designers have just got
around to, tben we should learn if
there’s not by now. darting and swoop-
ing and gliding its way thmugh the
hallways of America. the SST of the
vear 2.000.

We certainly do not wish to suggest
that thecommercial designs are direetly
derivative, which. if it weré so, would
put them "in the Puhlic Domain.” Nor

./-‘

Typical SST. See also typieal papar
plane. Note simjlarity.

do we mean to imply "a paper air-
plane gap," as one news reporter has
putit, “between America and the Soviet
Union.”
INFGRMATIGN VGID

We are just doing our hit towards
filling an information void that has
frustrated paper airplane designers
since the inception of papyrus. Lacking
any cross-diseiplinary knowledge as to
their colleaguos’ findings and despite
officiaf indifference, thcy have privately
continued their daily experiments with
lift co-efficient applications; in offices,
hackyards and from suburban rooftops.
And somehow, they have (apparently)
managed to be the major influence on
the shape of planes today.

THE JUDGING

Well, the Dark Ages of research have
passed. Why, after all. should scirnce
any longer he dependent upon wcci-
dental sightings of anonymously
launched aircraft from down the block
or across the hall?

The time has come for this wealth
of uncatalogued knowledge, bearing
upon the frontiers of our age. to be col-
leeted and published,

At the right, you see seven men and
one woman, each a pioneer in some
aspeet of aerodynamic principle or de-
sign, whose fingertips will launch the
fruits of what was heretofore the under-
ground of aircraft design.

The judging will be twu-phased:

1) All entries will be flown down
the corridors of Scientific American.

The halls are basic New York-offlce-
building-type; the longest is eighty feet,
the highest is twelvefeet. and the widest
is ten feet. Should your entry be thwart-
ed by these dimensions. a large nearby
lohby is aleo available.

We regret it will be impossible for
entrants to fly their own planes as has
been requested. Qur judges will, how-
ever, be pleased to follow projection in-

W

Test. Wjll it tell us more than ping pong balls alreudy have?

structions you may enclose. (it is only
pertinent to add this: If in order to fly
properly, your entry requires you to do
the launching each time. this would
seem to call into question the inberent
objective validity of the design.)

2) Following the-hallways test, those
entries still in the running will be taken
to Princeton University, where a spe-
eial balancing mechanism has heen
devised; one capable nf testing paper

airplanes for basic aerodynamics with-
in tbe Princeton Wind Tunnel. {(En-
tries in the Origami scctions will be
spared this mnre strenuous exercise.)

PinG PonG BALLS
What our judges will learn, no one
can say, but there is this startling news:
Reeent research at Princeton on ping
pong balls has indicated an apparent
similarity as to flight characteristics

betwcen these low speed objects, and
hypersonic Mach 20 aircraft attempt-
ing to safely negotiate the difficult re-
entry and landing procedure. “Ey now,”
Professor Hazen reports, "we know
more about the aerodynamics of ping
pong balls than anyone else in the
world.”

Now who would have thought, in this
age when the primary virtue is the get-
ting from here to tbere aa quickly as
possible, that the testing of Jow speed
objects could have such profound
importance?

Well, that’s the point of all this.
There’s little enough chance for any of
us to really get on the inside of things
these days so let’s just proceed as
tbough the world of aviation and space
trave] is a book with blank pages and
we are in charge of the text. (Or shall
we merely rip them out, fold, and fly?)
Thank you.

M. SusENDaA BAHADUB
Presidenr, Qo Fly A Kite
Store. New York City: ooeof
few mca in 1he waorld to have
flawa a kife 10 upwards of
4.000 fect,

PROF. EDMUND V. LAITONE
Chgirman, Acronaulical

CAPT.LEE CEBMAK
Pilot-In-Charge. Gioodyear
Blimp t"The Mayfower")*

MajoE S, S.PIRE
President. Skywniting

PaNEL oF JuDGEs: SCIENTIFIC AMERICAN lsT
INTERNATIONAL PAPER-AIRPLANE COMPETITION. cioastsrssicuorcen

U. S. Womra'a Skydiving

backflops in shortest time

possihle): Womea's Overall
Champian, 1965; veteran,. at

age 22, of 470 jumps.?*

CbRr. R.E. SCHBEDEB
U.§. National Snaring

MHs. S0sAN CLEMENTS

Slyle Champion, 1964, 1965,
1466 {in which parachutisy
doesfour 300 turasand two

Pror. Davio C.HAZEN
Assoc. Dean of Faculty,
Princelfon University:
member. Dept. nf

Acrospace nnd Mechanical
Scienees: pioncer rescarcher in
low-epeed fighl at Princeton
Subsonio Aerodynamire Lab.

Mg, Bunj1 TAGAWA
Sage Fellow in Philosophy.

Sciencee
California,

iv.. Univ. of
Herkrley: former
membher Nat'| Advisory
Commitice for Aeranautics
tNATA), epecialict in

high apecd acvodynamics:

Corperation of Amrnica;
inyeatar of prerisiou 5-planc
Sky-Typing: supervisor of
skyweiting prajeet which
brought the nemc Pepsi-Cala
10 h,000 citics und towans,

Champian 1958, 1960, 1966:
haolder of three world epued
e cords for gliders: drsgner
and buildcr of 14 aircenft,
hoth sailplane and powered
1ypes: memBer of Helms

farmer Section Heud, Flight
Rescarch EogincenaR.
Cornell Acronnutical Lab

160,600 timea,

*The word blimp, according 1o Qoodyear, 16 nor denved front ihe descripine phrase
“Balvon, Type B, imp” as bas Geen sofdesied Trom nme fo fime. bat sa Jact dater
i0 1975 whean a certarn LI Cynnngham of the B1itah aw forces bacame amysed ar

Soaring Hall of Famc.

1he sound he feard on the occasma of fipprag hus thumb af the §asbag.
¥ “Mre. Clements ceperts thal the U, 5. bas R0.000 sky divers, nrd the Soviel Uaion
J miition Doe« thrs suggcst o el ydring gap?

Corachl University: promineat
technicad illustrator:
Inetructor in Origami.

P.S.29, Near Vork.

RU LES: 1 haaor uf Leonuudn da Vinc, e Pateua Samit of pipre

* aitplanes, Saientific Amencan cromnsioed Sea Peun-
€13c0 arqist Victor Moscoso (i create The Leonarda. ns wiaser's trophy 1n
each of these cstegories: a) duration wloft, b) distance Bown, €1 Aetotiatics,
nnd d1 Ongami. A silver Leonarde will go te winners na) iavelved professioa-

-
ally 10 air travel, nod a fitanium Leucardo {Ihe metul baing used 1a the SST, -
provided {0 a¢-3n the puhle 1oteiest by the Totnpum Metals Corparotion of [
Amenitn) 1o professionn] entronte, that is. people employed in the ae teavel The Leonardo

business, people who build aco-paper wirplanes, and pevple who subscribe

ta Scieatifiy Amecicun, hecause they Hly %o much. Be sure 1o include your
niime. address. empluyer, 1f aay, aad 1he clusses 1n which you winild like your
eatey (u qualify. Escept that we will puhlish scsle drawings of the winaing
dotigns, all righfs tir same cemain resen ed fu the designer. We, however, will
iy sut Bt Jowards assuoar immedinte prodortion Send your eatey to ue,
smehow. at This adelcess: Seiearnite A Leonardo Traphy Ci

418 Msdisup Ave . New ¥ork 10017, priromked by Valeating’s Nay, 1967,
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[Leonardo Papers Found; Other Developments Analyzed |

1ST INTERNATIONAL PAPER
AIRPLANE COMPETITION;
A LAsT BACKWARD GLANCE

Fig. L. St menibens of the Druxl of Tururs wt the Ist Inteznstional Paper I

Airplana Competilion shown """‘"j Fiual Flyafls uhserviug noe of 41

Paulisie {sunched for thein stuly aud the pres. The prrticidar entry Ibor

ary waiching war entared iu the dislence crlegory, wud Rew same 87 feet

befote erashipg into 2 CRS cameca, at onc 190¢ \hrer inches aberce greuud.

It wex reflawn,

y now, most of you are acquainted with the
B names, perfofmances and other detaijls of the

Final Flynffs held Washington's Birthday
Eve at the New York Hall of Science. (Asonenews
accourt put it, the event “drew international press
coverage not seen since
the visit of Pope Paul”)

For ready reference,
however, we record the
winners elsewhere on this
page, together with per-
; formance data where
applicable.

Our primary purpose
now, is to review with you
what we have learned
from this experiment.

This much is certain.
At long last the hitherto
uncelebrated and uncatalogued achievements of
aircraft design’s “underground” have had their
day in the sky.

And, there's this: A mere eight weeks alter
out competition was formally announced the long
Iost notebooks of Leonardo da Vinci, tha Patron

- i ety S ==

Fig. . The Leonarda. Froud
patsension ol 7 winmers

wl pec plimes wero
indglrhatipal 11,841
extteien.

Fig. 3. Too pages of drawinge by l.oa?‘mlo da Vinci, Farfma Sajut of
lanes, ™ %

David Hazen of Princeton’s Aeronautics Dept,
when agked if indeed we had found the key to the
SST of the year 2000 flying about in a paper air-
plane, stated categorically, "No, we have learned
nothing new at all”
BKRKKLEY PROTEST

Not wishing to excite controversy within
academia, we must yet observe that another
juror, Prof. Edmund Laitone of Berkeley pro-
tested, helieving Prof. Hazen may have spoken
hastily.

Fig. 4. Entrv frum Mr. P. W. Swilt of Xesos Curp., somlidered hy Find.

saund Laitane, Chairuran af Ihe Acnenwurivs Dept. at 1ha £'niv. of Cafi-
foreis, Berkeiey, so interesting sectdypamhbealir. o lu wanwut “seriovt
ardiroual stury

Several ol the entries need further study, Prof.
Laitone indicated, particularly one dart-like ohjeet
distinguished by flight-perpendicular ring air foils
(hoops) both forward and aft. { See Fig. 4.) Prof.
Laitone felt "it raises important questions con-
cerning an aspect of aeredynarmies that has had
virtually no study.”

“T would like to know,” he added, "exaetly what
the optimum diameter-length ratio for cylindrical
lifting surfaces would be at various Mach and
Reynolds numbers? We may find it demonstrates
lift characteristics and stahility potentials appli-
cable tc hoth supersonie and suhsonic speeds.”

An exciting prospect to be sure.

And now on to the statistical data.

U. S. GOVERNMENT

In all, 5,144 people entered 11,851 airplanes.
‘They came from 28 countries including Liberia
and Switzerland, though the Iargest number of lor-
eign entries were from Japan (some 750}, mostly
in origami categories. The U. S. government,
while not admitting that it considered the win-
ning of this competition vital to national interests,
was represented by entries Irom 18 of its agencies,

Fig, 5. Actuai size sindv of sroailest cotry. Entered iu the
disiance categors with irinsctium tu drog straight duwu
from upstectehed head. It war decided hewevar,hal dis-
v tance would he judged on barizonlsf rather Ihan dowu-
ward vertical, a1 1697 messure wonitd he imited hy the
inherent site af 1he jedividual drmpping il Furthermoce,
eutry way discovered 16 he made fram Loil. not paper.

The smallest entry received measured .08 x
00003 inches (see Fig. 5) suhmitted by the Space
Particles and Field Dept. of Aerospace Corp. The
largest entry was 11 Ieet. Entered in the distance
flown category, it flew two times its length.

DR. SAKODA

‘The most interesting statistic, we believe, is
that against an estimated 5,000 entries Irom chil-
dren, the seveu winners were all grownups and
between thcm have devoted 314 years to paper
airplane design and experimentation. All seven are
engaged in scieuce and engineering, even the ori-

gami winner, Dr. James Sakoda, a professor of
anthropology who specializes in computer
programming-

Frederick Hooven, of Ford, whose flying wing
(see Fig. 6) won in duration aloft, learned his
aeredynamics as a student of Orville Wright's,
using Mr. Wright's own wind tunnel for early
testing.

And Capt. R. S. Barnahy, an aerobatics winner,
was founder of the N. Y. Model Aero Club back
in 1909.
' ENGLAND, 1934

Captain Barnaby presented us with the start-
ling news that the very model that won him first
place in our competition won him second place in
a paper plane competition in England, 1934.

Dees this suggest that aeredynamics has retro-
gressed over the years? It is hard to say since
who knows what won flrst place in ‘34

Fig. 8. Mying winF which won durslicn sisft category. 1 i shewn hera lu
stroboscopir illuminalion Iwkeu at 17 imsges per second.

You see, without continuingly availahle data,
we have merely our imaginations to guide us,
which hrings us to this special good news:

Commander Richard Schreder, another of our
jury who is also national Soaring Champion, has
suggested that the American Soaring Society will
be pleased to keep our effort aloft, as it were, hy
sponsoring the 2nd International Paper Airplane
Competition, a suggestion we heartily endorse.

For, even as a magazine whose readership is
devoted to technological advance and for whom
air travel is a way of daily life, we still remain
convinced that there is a world of discovery, pleas.
ure and satislaction in all manner ol subsonic
activity, from the walking through lorests to the
flying of paper airplanes. Or as Capt. Lee Cermak,
still another of our judges and pilot ol the Oood-
yeatr blimp Mayflower put it:

“1 don't care how much you fly, you won't ever
see a jet stop, just to take a hetter look at the
sharkg"

WINNERS OF THE LEONARDO
Jerry A, Brinkman 0.9 weconds aloft
Awmjstant Sales Mauagor

GClobe Induniries, Deyton, Ohio

Duration alaft
Nonprof#ssianal ¢

Paper Al sight wesls o y
This develoymest aloes b1 s3id lo have made the catirs project warthwbile.

Saint of Paper Airplanes, whose name graccs our
winncr’s trophy {see Fig. 2 and Fig. 3), were sud-
denly discovered.

If no further beneht accrucd to science during
this project, would not this discovery be ample?

But, going on....

One of our distinguished panel of jurors, Prof.

Duration glaft Fradesick Hoaven, Bpecial 10.7 secands aloft
tesui C to the Genaral
Manager, Ford Matot Co,
Detroil
Tistanca Rowa Louis W. Schulrz, Bugiuzering SB fes). 2 inches
Nosprofassional  Gtonp Manager. Brewart Warver

Corp., Oak Broak, lllincia
Robatt H. Meuser,
Lawrenca Radiation Leb.,
Univ. ol Caliloraia, Berkalay

Distance flown 91 feat, B 1achcs
Profassional
sluft eusry it rear wall

of Hall of Science.)

Amrican, becruse they By s much.

€ At this peint, whils still

2"Nonpsuleaionsla™ ware dehned iu unr ralss we those not yuvulved prulessiopally ip sir travet,
1" Prulsawiupaln” weca dafiued ax Vpeopls employed ju the aic fewval busiuess. peopte who build nun-prpec sirpleess. and people who subscribe fu Scientific

Aorohatics Edward L. Ralwtan, Quiversity of 1llinoit,
Nonprafssional  {and Clark, Diets & Associates,
Cnasuiting Eugiarers} Orkana, 1linois
Arrcbatics Capt. R. 5. Bareaby, USN {Ral.), Exhidila
Profestional Consultant to Ibe Directar, Stience Musaun.
Pranklin [natitage, Philadalphls, Pann.
Origami Prof. Jumes Sakoda, Profassur of Socialogy
Nonpraf and paleRy, Brown U i
Providenca, Rhoda Ialand
Ocigami ‘Thy judges did not ceusider thal any sulry in

Profassioual b3 category waw worthy of Tha Lanaardo.

NOTE: All entries were pra-isated by studeute ol 1ha NASA Geddard
Inat. uf Spece Studive who tvpertvd that emtriss perfurmed couri
ably betret lu praliminery seetiug shan m she Snule. The ressun fo
was pes hatvoueness hefure the judges. but rether that shs TV

cteatad wevere therrals ioverably hatardyur to pwpes plane Right,

* SCIENTIFIC AMEEICAN, 1967.
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CUTHSERT COLLECTION, ROYAL

FROM A/RPLANES
OF THE WORLD

INTRODUCTION

AERONAUTICAL SOCIETY, LONDON

Fig.6 Sarti’s device

equipped “with a fairly heavy, sharp

LIBAARY OF CONGRESS

or blunt object on the nose and were

used in battle around around 700 A.D.
according to some historians.”)

Nonetheless, we owe a vote of
thanks to the Chronicle, and to Perl-
man himself, for these valued findings.
Having done that, we may ask what
else has been learned?

Immediately following the Final
Fly-offs at the New York Hall of Sci-

Siemen’s rocket plane

MUSEE DE L’AIR

Le Bris’s glider

[23]

Fig.9 Chanute’s biplane

ence, an academic debate developed
between the two aeronautical scien-
tists on the jury.

As Plate 3 suggests, Professor
David Hazen of Princeton University
felt the entries to the competition re-
vealed nothing at all. This opinion,
however, was vigorously opposed by
Professor Edmund V. Laitone of the
University of California at Berkeley
who had high hopes for one entry in
particular, a ring air foil model submit-
ted by an employee of the Xerox corpo-
ration. (See Special Added Chapter.)

As we go to press with this edition,
it is some five months since the com-
petition has concluded and Professor
Laitone has delightedly revealed to
Mr. Piel that indeed scientific knowl-
edge may have been furthered meas-
urably.

In a letter dated May 29, 1967, and
which has already been placed in Sci-
entific American’s archives, Professor
Laitone revealed this: ‘I, for one, cer-
tainly enjoyed the contest and learned
some interesting new things.”

Laitone didn’t stop there. Follow-
ing the suggestions of one of the win-
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ners, Mr. Frederick Hooven, he is
proceeding on the researching of fly-
ing wings of paper begun by none
other than Orville Wright.

A particularly startling and unex-
pected aspect of the research, accord-
ing to Laitone, is that “in order to
conduct these tests we have had to
develop a very accurate wind tunnel
balance that can simultaneously meas-
ure the lift and drag of a model to an
accuracy of 1/10th gram, or 0.0035 oz.
This in itself,” he pointed out, is inter-
esting, ‘... because we constructed this
extremely accurate balance at practi-
cally no cost and very little effort, by
utilizing the mechanical parts from a
war-surplus aircraft auto pilot.

[24]

““As far as we know,” Laitone con-
tinued on the subject of his wind
tunnel balance, ‘‘the accuracy we ob-
tained of 1/10th gram is more than
ten times more sensitive than any
wind tunnel balance we have ever
heard of.”

Congratulations, sir!

But what about the planes them-
selves? Well, even in this day of su-
personic flight, not every answer is
obtainable at first blush. Professor
Laitone’s work on the ring air foil
model from Xerox continues without
interruption and he promises news of
its achievements in the future. For
that moment, we, as you, wait with
eager hearts.



BriefAnnotated History
of Aeronautics

EFORE PUSHING ON into the Intro-
duction, Appendices, et cetera,
the authors wish to place the extraor-
dinary developments of 66 and '67
into the perspective of aeronautical
history. We have therefore engaged in
a limited research effort, the findings
of which we present for you here, with
appropriate annotations.

The history of aeronautics dates
clear back to the ancients, when ‘‘ob-
servers of the flight of birds and of
projectiles stirred speculation as to the
forces involved and the manner of
their interaction. These speculations,
however, were in general carried on
without benefit of what has become
known as the ‘experimental meth-
od. "

Skipping on up to 1250, we find
Roger Bacon making the first printed
suggestion for a gas-filled balloon that
could carry a man. But it took Leo-
nardo da Vinci to determine that air
offered resistance to the movement of
a solid object, though he believed air
compression was the key to loft. He
thought, for example, that the rapid

1Encyclcpaedia Britannica. Vol. 1. “"A-Antarah,” page 824.

flapping of birds’ wings created a re-
gion of compressed air beneath the
wings, providing the loft.’

Nothing could have been further
from the truth.

Galileo later established the fact of
air resistance and arrived at the con-
clusion that the resistance was pro-

' portional to the velocity of the object

[25]

passing through it.° Then, in the 17th
century, a Dutch physicist, Christian
Huygens ‘““may have been the first to
appreciate that the resistance of air to
the motion of a body was proportional
to the square of the velocity.”* Huy-
gens, though, “‘used an experimental
approach. Newton reached the same
conclusion by deduction.””

‘“The work of Newton in setting
forth the laws of mechanics marked
the beginnings of the classical theories
of aerodynamics.”” He discovered that
‘“the pressure acting on the plates that
face an air stream is proportional to
the product of the density of the air,
the area of the plate, the square of the

2Ipid.
30p cit.
4Ibid.
51bid.
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velocity and the square of the sine of
the angle of inclination.”*

Of course, the rest is implied.

Still it is vital to especially note that
the first public launching of a work-
able aircraft—a hot-air balloon of
“showy appearance’”’ -~ was accom-

S1bid.
“Encyclopaedia Britannica, 11th Edition (Handy Volume
Issue). Page 262,

plished on June 5,1783, by Joseph and
Jacques Etienne Montgolfier, sons of a
successtul paper maker.* (See Fig. 1.)

Now back to the business of theday;
today’s paper airplane, its meaning
and future in society.

#Their experiment, though soon surpassed, had a powerful
grab on man's imagination. Even today, “montgolfier” is
retained in French argot as a common noun to describe that
exquisite, brutalizing, inflated morning-after head.

[26]
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IN TRIBUTE TO
RUFUS PORTER, THE INVENTOR
OF THE AEROPORT

N ANY NUMBER of counts, Rufus
Porter is deserving of special at-
tention in this book.

Not the least important of these to
the authors is the fact that in 1845 be
founded Scientific American, Sponsor
of the event with which we are dealing.

But equally important, surely, is
that he was himself the inventor of the
first self-propelled airship, and more.
For, having pondered his new dirigi-
ble’s implications and realizing, doubt-
less, that it is not enough to fly—there
is also the importance of landing—Mr.
Porter surpassed even that achieve-
ment by inventing the first “‘aeroport.”
It is with no attempt to discredit that
we point out that he invented the aero-
port for dirigibles, not jets. There was
hardly any point in inventing anything
that would only be grown over with
grass by the time it was used, not to
mention the inevitable upkeep costs
from 1850 to 1950 when there would
be some practical value for such a jet-
port,

It is also worth adding that on Jan-
uary 23, 1851, Porter very nearly did

[27]

hasten our entry into the Air Age, as
on that date he urgently appealed to
the Senate for an appropriation of
funds to experiment in practical avia-
tion. (Is it possible he had budding jet-
port plans after all?)

The Senate, bowever, with the un-
canny prescience unique tolawmakers
and public officials, was somehow
aware that the Air Age was not sched-
uled to begin officially until a much
later date and hence declined to invest
in it prematurely. (It is just such in-
valuable insights that keep history on

\its orderly course from war to war and
prevent us from rushing headlong in-
to an uncertain future.)

Praiseworthy as Porter’s aeronau-
tical notions may have been, they
would not of themselves occasion this
special tribute in a book on paper air-
planes. There were, in years past,
many other men who left the thumb-
prints of their genius on the skies.
Why then choose Rufus Porter?

Well, why not choose Rufus Porter?

Thereislittleenough question, judg-
ing from the way he lived his life, that
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he was the sort of man who would be
pleased about being honored in any
book devoted to paper airplanes.

Mr. Porter, to illustrate our point,
made no pretense of devoting his life
to Science. The very idea would have
made him laugh. He devoted his sci-
ence to Life. That uniquely fulfilling
viewpoint enabled him to be in one
lifetime a musician, portrait painter,
landscape artist, soldier, sailor, danc-
ing master, protean husband and fa-
ther, religious philosopher, inventor,
editor, and a good many other things
that have nothing directly to do with
paper airplanes.

His given reason for establishing
the Scientific American was that
while there were scores of publi-
cations devoted to all sorts of things,
there was none ‘‘devoted to improve-
ment.”” Accordingly, he filled its pages
with news and notes and commentary
on anything and everything that

[28]

might enrich an individual life or im-
prove the common condition. In a se-
ries of articles on painting, for exam-
ple, he advised the would-be landscape
artist, ‘‘...it is neither necessary, nor
expedient, in all cases, to imitate na-
ture.”

In any event, Porter enjoyed ex-
horting others to ‘‘excel nature itself.”
To create something beautiful even
“though not in perfect imitation of
anything.”

Rufus Porter saw the world as the
God-given playground of man and he
looked to science to provide the toys.
His Scientific American had no qualms
about including jokes on the front page
along with sober-sided technical news.
In that spirit, a paper airplane com-
petition could hardly be deemed less
worthy than the competition to design
an SST.

To Rufus Porter, therefore, thanks
and Godspeed.
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HERE wAs some talk of omitting

the main section of the book al-
together except that it seemed fltting
to use this otherwise waste space to
reflect on What Might Have Been: lost
opportunities, their fragile fragrance
forever pressed in the center of this
massive tome.

First we should like to pay tribute
to the men who constituted the back-
bone of Scientific American’s 1st Inter-
national Paper Airplane Competition:
those who never got it off the ground.
We refer to the host of would-be con-
testants who read about the competi-
tion and thought it was a grand idea.
With faces aglow they started to fold-
ing anew their accustomed version of
the paper airplane—the very model
they had brought to perfection in 5th-
grade study hall and which had given
them solace and relief from corporate
tedium through the ensuing years. At
last! A cbance to match their nonpa-
reil against All Those Others.

There must have been millions of
them. If only they had listened to the
boy inside, whispering, “My plane can
beat your plane!” Of course they
didn’t.

[29]

What they did do, after defeatist
grown-up reflecting on it, was wist-
fully flick their lovechild across the
room, smashing it into a blank wall
along with their bittersweet dreams of
glory.

We think we can reconstruct the
logic, perhaps justifled (who is now to
say?), which prompted this horde of
paper kamikazes. After the first fine
flush evaporated, they looked on their
handiwork with new eyes. That is to
say that they felt the eyes of others
upon it and experienced something
akin to stage fright. Why?

Recall that since childhood this had
been a secret practice. Now, on sub-
mission, everyone would know. Sud-
denly their custom-built wonder be-
came a very poor creature indeed.
Besides, one could be sure (the de-
spairing logic went) that, with Scien-
tific American sponsoring it, the tech-
nical competition would be stiff, quite
stiff; some scientific fellow would sure-
ly win. This, as we have seen, is ex-
actly what did happen, though what
tbe outcome would have been had the
bashful millions ventured fortb is hard
to imagine.
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Enough to say that this eleventh-
hour withdrawal, not to say cringing,
on the greater part of the very grass
roots of paper aircraft design—every
man who has ever folded a plane—
represents an incalculable loss to the
science.

Where did all go wrong? It may
have been in the very beginning. Per-
haps if the opening announcement of
the Competition had been less serious,
less scientifically intimidating...

In passing, why is it that paper avi-
ation is exclusively a male domain?
Has anyone ever known of a paper
aviatrix? How many have ever seen a
small girl scale a paper plane across a
classroom or anywhere else? (Of the
12,000 entries to the paper airplane
competition, fewer than 1,000 were
from women.) Is it a field (like the
conducting and composing of music,
chess, barbecuing, the humor of W. C.
Fields) with which women cannot
really cope? Science does not tell us.

Of more than passing interest is the
failure of anyone to try to establish a
verifiable claim to tbe basic SST de-
sign by virtue of priority. In our opin-
ion, the rights to this valuable property
could have been authenticated easily.
Perhaps they still can, though it is
likely that, with Scientific American’s
competition having come and gone
without even one claimant, the delta
wing is now in the public domain for
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good. Maybe it is just as well, though
it is a shame to think of all that royalty
money just lying around with nobody
getting the good of it.

To have staked out a claim to the
basic patent would have been simplic-
ity itself. All one needed to do for start-
ers was be elderly—over 100, say—and
present affidavits: from one’s princi-
pal, Sunday school teacher, etc.

There are, on the face of it, a couple
of drawbacks to this straightforward
approach,among them:a) A 110-year-
older is not as likely to be aggressive
in asserting his rights as a person of
less mature years might be; b) Most
people are simply not foresighted
enough to gather eyewitness vouchers
at the time.

Viewed retroactively, the securing
of affidavits for an action that occurred
some years ago is beyond the scope
of all but the most adroit individual.
However, the procedure presents no
insuperable problems when thought of
in terms of tbe National Interest;
which this certainly is, as noted in the
Introduction. A nation can do any-
thing it wants on its own soil, and
sometimes on other people’s.

But for the moment let us consider
this stake-claiming as a purely domes-
tic matter; time enough to go interna-
tional arbitration, or worse, later on.

Take any country. Australia? It is
near the start of the alphabet and a
known paper air power. It was also
very keen (if incomprehensible, as
noted) in its recent efforts to get some-
thing gliding Down Under besides
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boomerangs. And it is remote—a sig-
nificant factor, as we shall see.

The flrst thing Australia should
have done, in our opinion, had they
yearned to nail down the rights to the
SST, score a solid scoop on the world,
and garner a tidy little something
gold-flow-wise, would have been the
following:

1. Conduct a nation-wide search for
the oldest man in Australia. Now this
is not a mere piece of Sunday tabloid-
ism like trying to ferret out the Loch
Ness Monster or the Abominable
Snowman. There is, without doubt,
an Oldest Man in Australia. They
would have found him somewhere,
probably in a remote hamlet or sheep
station. There seems to be a direct
ratio between remoteness and longev-
ity. Claimants to great age live neither
anywhere close by, nor in a place that
isat all stimulating. The cynical might
opine that these far-flung locales are
so dull that the inhabitants find diver-
sion in lying to one another about their
ages. It helps pass the time, which
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must get a little draggy after one has
spent 100 years in Australia, or 160
years in the Caucasian People’s Re-
public. (There is no paper in the Cau-
casus, therefore we may exclude their
old-timers as claim-jumping pos-
sibles.)

2. When this oldest Australian had
been located, the Governor-General or
Prime Minister or some other top offi-
cial (the higher the better, for the rec-
ord) should have then taken a com-
mon, garden variety, delta wing, SST-
prototype paper airplane and flashed it
on him. And asked him The Ques-
tions: A) Did you ever see one of
these? (Yes). B) Did you ever make
one? (Sure). C) Whendid you make the
first one? What year?

This last question is the pivotal one.
Any answer before, let us say, 1847,
properly notarized before the flower of
Australian officialdom, would have
certainly swung it for the Antipodes.
Now, alas, it is too late.

This concludes the book proper. Now
back to the Appendix.
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LETTERS

T THE OUTSET, we should note that
hardly an entry was received at
Scientific American that was not en-
closed within, attached to, or other-
wise associated with a letter. The first
thing to be learned from this competi-
tion, it would seem, is that designers of
paper airplanes are inveterate letter
writers.

Some merely wished to express the
importance of the event to them per-
sonally—Wanda Dillon of Hardy, Vir-
ginia, for example: “I would like to
very much win because when 1 was
making it [the plane] all the boys in
my class laughed at me.”

A great many entrants were frank
to say that as they had never won any-
thing at all before, they were hoping
to win a Leonardo, at least.

Others merely wished to be friend-

ly:

“My name is Jim Noble. My teacher
is the greatest. Her name is Mrs.
Jones. My mom’s name is Maxine. My
father’s name is Vance and my broth-
er's name (little) is David. I am in a
class of 16 cbildren here at Warren
School. It is the best scbool. I am
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eleven years old and in the fifth grade.
Very truly yours, Jim Noble, Terre
Haute, Indiana.”

By far the largest socio-economic
group entering the competition were
children, and by this we surmise that
in terms of actual numbers young peo-
ple tend to work with paper planes in
greater quantity than older folk. Sev-
eral of their entries are distinguished,
we think, in design conception, as can
be seen by Figures 10 through 13.

While we can credit children with
the most intensive research, as the
filnal advertisement pointed out, it was
adults, and professional ones at that,
who ultimately were victorious. Let’s
get on then, with the thinking of the
adult mind.

Rev. M. Eugene Mockabee of the
Lexington Theological Seminary in
Lexington, Kentucky, tells us that he
timed a paper plane’s flight at three
and one-half minutes, from a 400-foot
railway bridge over the Kentucky
River. Fuller Brush Man Waldridge
Bailey counts among his better ef-
forts a fifteen-minute flight from the
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thirty-sixth floor of 100 Park Avenue,
“...utilizing a thermal rising from
Pershing Square.”

And from the New York Depart-
ment of Housing and Urban Develop-
ment, Mr. William Pain reports hav-
ing launched “‘...a single delta from the
31st floor of the old Time-Life Build-
ing which soared for 1 hour and 33
minutes before disappearing up and
out of sight.”” Mr. Pain notes that this
took place during the “Golden Age of
paper plane competition, before cen-
tral air conditioning in high-rise office
buildings.”

San Francisco architect Felix Ros-
enthal is also a member of the Over-

Pessarger Plane

TIM SCHISLER, PGRTLAND, OREGON

ROBYN REINEN, PORTLANB, OREGON

[34]

One-Hour Club, having described a
flight from Rockefeller Center, in
which the plane ultimately disappeared
over Times Square, somewhere. Mr.
Rosenthal also tells us that he is the
only known launcher of a paper plane
across the Arno River; it was hurled
from a second-story window.
Recalling his childhood in pre-de-
pression Germany, Mr. Rosenthal en-
joys remembering the days in grade
school when the Jewish children were
permitted a one-hour recess while
their Christian classmates went to re-
ligious instruction. ‘““That hour every
week was just the time we needed to
perfect our paper airplaning,” so that

CLIFF SPECK, PORTLAND, ORECON
Fig. 12

Fig. 13
MARY SUE WUNBERLIOH, PORTLAND, OREGON
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before long a clear superiority was es-
tablished.

Mr. George S. Schairer, Vice Pres-
ident Research and Development,
The Boeing Company, Seattle, Wash-
ington, writes of an early experience
which might constitute an unofficial
record for distance flown:

“During the summer of 1930, I was
in Paris with a number of model air-
plane builders. We had been the win-
ners of the American Boy model air-
plane contest, and during spare mo-
ments in Paris directed our attention
to designing paper airplanes. One par-
ticular design proved to be very suc-
cessful. I do not know who originated
it, and certainly it was not me, but it
is the best glider I have encountered
among paper airplanes....We sailed
possibly a thousand of these from the
top of the Eiffel Tower, and picked
one up at the Alexander III Bridge
which is several miles away.”

In another development, one relia-
hle source has named a certain Mr.
Yolen, who is President of the Kite
Flyers Association of America, as
having devised something known as
the Ragallo Wing, which at once
solves all the problems associated with
the SST program. According to this
source, Mr. Yolen’s device, being an
“evolved kite airfoil in concept, can be
towed cross-country on long tether by
existing railroads. No problems with
the FAA...the developers of the Ragal-
lo Wing need only have their lawyers
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remind FA A officials of ‘rights-of-way’
for railroads and there you have it. The
passengers can ride down below in the
train in maximum security and safety
—enjoying the spectacle of the giant
Ragallo Wing SST as it is towed
across the land. And the problem of
supersonic speeds is also surmounted,
by placing the hurden of its solution
squarely where it belongs: on the rail-
roads, not on the long-suffering avia-
tion industry.”

The spokesman for Mr. Yolen saw
in this creation ‘‘the answer to the
mass transport of millions.” We could
add that it has the apparent further
advantage of a certain savings in de-
velopment funds. And, too, there is the
added pleasure of viewing the coun-
tryside and small towns as they go by,
which will doubtless be found to be an
exciting experience to travelers of the
future.

Another San Francisco competitor,
Mr. Frank Rosenberg, attached to his
paper plane these thoughts on the fu-
ture of air travel:

“The plane of the future will be a con-
cept in reality transition rather than
commutation. As house to airport
commutation will be almost instan-
taneous, negative energies in relation
to travel will be mitigated. Air travel
will not appear unusual as air will be
accepted as atmosphere similar to fish
in water. As people travel more and
more by air or underground, the
earth’s surface may be re-established
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for walking. The plane of the future
will be more like a telephone experi-
ence than an exertion of physical en-
ergies. The plane will be a shuttle
between realities and simplicity, and
comfort will be more important than
elegant meals, hostesses and in-flight
movies.”’

LOS ANGELES, CAI:IFOF(NIA

CLIFFORD H. LANG

Fig. 14

We learn from Mssrs. Robert R.
Black and Clifford H. Lang that their
entry (Fig. 14) dates back in origin
to Baron Von Lufthaven. The full
story is an interesting one:

“Gentlemen:

The aircraftdesign herewith entered
for competition is unique in that it has
been handed down from father to ille-
gitimate son for two centuries. Origi-
nally, the craft was designed and built
by the legendary Baron Von Luftha-
ven, gentleman butcher, raconteur,
and sportsman. Specifications for the
craft’s design and flight characteristics
have been handed down through the
family line by word of mouth only.
This is the first public disclosure of the
family secret.

“On April 1, 1767, the elder Luft-
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haven was preparing to draw and
quarter a swine, the first step in pre-
paring his then internationally famous
specialty ‘Luftwurst,” when one of his
cuff protectors rolled off the chopping
block and started to fall to earth. Sud-
denly, it attained stability and lift and
glided past young Jukes, first illegiti-
mate son of Lufthaven, who was ca-
vorting on the ground on all fours, his
normal position, having not yet
learned to walk erect at the tender age
of twenty-one. The sensitive young
boy—ninth offspring of the gamekeep-
er’'s tender, mild and sympathetic
daughter, Chatterley Dietrich—his sci-
entific interest piqued, attempted to
pick its wings off—his first inclination
in the pursuit of knowledge. The boy’s
frustrated screams in finding that the
object had no wings attracted his fa-
ther’s attention.

“Lufthaven, on discovering that the
cuff protector actually fiew, proceeded
to expend the considerable family for-
tune over the remainder of his lifetime
in developing tbe gliding-cuff concept
into a profitable commercial venture,
with no success. He eventually met
his demise at the controls of a twelve-
meter cuff launched from the signal
tower of Lufthaven Schloss, thereby
leaving a legacy-of nothing but a glid-
ing butcher’s cuff in 18.66 generations
of poor illegitimates.”

Turning to more practical matters,
the relationship between man-sized
gliders and paper ones was explored
by A. A. Backstrom of Dallas whose



Rietz, of North Highlands, California,
shown in Figure 16. As can be seen,
Mr. Rietz recommends that the wings
of SST aircraft be designed to flap, as
it were, depending upon whether one
is in fiight or slowing down for land-
ings.

In another vein, we found this note
both interesting and amusing:

Fig.15 Backstrom’s glider

paper glider was an outgrowth of a
real one-man glider of his own design.
A sturdy, handsome craft (see Fig.15),
Mr. Backstrom’s glider inspired his
paper entry which when tested in the
competition finished about 5,000th.
As one further light on people’s
thoughts about the future of aeronau-
tics, we refer to the drawing of Dennis
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And this one:

Barclays Bank D.C.O.,
Reef Trustee Branch,

P O.Box 8000,
Johannesburg, South Africa

DEAR SIRS,
Enclosed is my entry to your com-
petition, (sicNED) D. L. Cairns

I hereby certify that the above
named is employed by Barclays Bank
D.C.O. (sicNED) L. Groom

Before we get on with a few com-
ments sent along by the winners to
the competition, we want to reprint in
its entirety a most involving report
sent us by Mr. Josepb W. Dauben of
Harvard University. We believe it will
be self-explanatory.

Joseph \’/D-nhen
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The third advertisement, announc-
ing the winners of the competition,
points out that all of them were in one
way or another experienced in techni-
cal matters. Perhaps it should have
been of little surprise to discover that
men with some actual knowledge of
what they were after, and with certain
scientific data with which to work,
achieved more than others.

Two of the seven winners knew
Orville Wright personally. One of the
winners, Captain Barnaby (see Fig.
17), is something of an air pioneer him-
self, being the first man to fly a sail-
plane launched from a dirigible, an

achievement, among a long list of
others, that has earned him the title
Air Pioneer extended by the Air Asso-
ciation of the United States. As for
Mr. Hooven, he went to some lengths
in a letter describing his boyhood ex-
periences with Mr. Wright (see p. 42).

Mr. Wright wasn’t the only intimate
of Mr. Hooven. In a letter to Fred
Goerner, author of The Search for
Amelia Earhart, Mr. Hooven reveals
that just before Miss Earhart’s depar-
ture on the ill-fated flight, “‘I installed
one of the first prototypes of the mod-

‘ern aircraft radio direction-finder.”

[40]
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However, Mr. Hooven continues, ‘“‘Be-
fore she embarked [it] was removed,
and installed in its place was the old-
fashioned null-type direction-finder
that she carried with her. The modern
instrument would have given her a

Fig. 17 Captain Barnaby waves.

[41]

heading on the transmitter of the cutter
Itasca and on Howland Island even
under poor reception conditions, and
it would have shown her without am-
biguity that her destination was still
ahead.”




FreDERICK J. HooVEN
810 SUNNINGDALT DRIVB
BLOOMFIBLD HILL: MIGHIGAN

January 26, 1967

Mr. Leonardo da Vinci

¢/0 SCIENTIFIC AMERICAN

Paper Airplanes Division

415 Madison Avenue

New York City, New York 10017

Dear Leonardo:

The enclosed folded paper flying wings are very little larger than the wing
section models Orville Wright and I tested nearly S0 years ago in als wind
tunnel. They have Just a sufficient reflex trailing edge to keep center of
pressure travel within the stable range, If the dwration and distance of
flight are wmeasured in terms of steady state sinking rates and gliding angles
rather than in terms of how far somebody can throw the airplane, then these
models should perform pretty well. They are entered in those two categories.

In 1920, when I was a schoolboy of 15, four of my friends and I built an air-
plane. Orville Wright was one of the trustees of the school we went to, and

1 seemed the natural thing to go to ask his advice about our plans and ideas.
He liked boys., I think he felt relaxed with them, and he didn't feel that
reservation that he felt with most adults who were trying to get him to endorse
something or to introduce somebody to somebody else, or one of those things
that people are always after a great man to do.

Anyway, however silent he was in public, and however reserved he was with
people he didn't know too well, he was kind and natural with us, and talked
for hours about aercnautics, the things he and Wilbur did, and the problems
they ran into and how they solved them,

Some people forget that boys can understand things, but he complimented us by
talking gravely and seriously just a&s he would have to any grown-up engineer,
Aeronautics had Jjust gone through the impetus of the war of 1914=-1918, and had
changed and developed rapidly. We read avidly all the textbooks and the pub=
lications of the National Advisory Committee for Aeronautics, which in those
days were written in terms that a 1lS-year=-old could understand, and we could
soon see that so far as aeronautics was concerned, Orville had died when
Wilbur did. DNothing that he referred to or told us about in seronautics dated
from a time after Wilbur's death, but what impressed us most was how much of
the whole problem of flight these brothers had thought about and dealt with
before that time.

We went back many times to the laboratory on Third Street. He was never too
busy to see us and telk about our problems., He didn't make us design the air-
plane as he would have done 1t., He would a2rgue with us 2bout fundamental
poinis about the wing sections and tell us how he and Wilbur found out aow to
prevert spins, but he saved our pride., One of the things we argued about was
thick and thin wings. We wanted to use & thick wing and showed him the NACA
report that told how much better they were than the thin kind he wanted us

to use, He didn't get stuffy about this affront to his authority. He just
showed us the resulis of the tests that he and Wilbur had made in 1908 and
some in 1902, We found some of the cld models -3d we made some of our own
and we tested them again in his wind tunnel, using the ingenious and elegant
little balance that he and Wilbur had used to measure the tiny forces on

the model airfoils., The results were just 2s he told us they would be. We
decided to use & thin wing,

It had hepvened to him before and he had learned to believe his and Wilbur's
experiments, even when they made liars out of some suminent authority like the
NACA or Simon Newcom (who had proved that flight was impossible), or Samuel
Langley. We believed thenm too.




on smallescale low=speed results.

airplane.

speed.
the Eiffel Tower).

tunnels of the day.

to 1ift than any thick wing.
or monoplanes with many brace wires.
ané 100 young to lmow better, was thsz
wing on & full-sized airplane,

ing-paper airplanes,

Years later we learned about Reynolds numbers and the affect of air viscosity
Modern aercodynamics has forgotten what
might be called the third range, or the viscous sub=-subsonic range of aero=
dynanics, but it played an important part in the early development of the

The Wright Brothers wind tunnel used airfoils having a span of six inches and
a ohord of one inch et an air speed of about 40 miles per hour or 59 feet per
second. All of the early wind tunnels were of comparable dimensions and air
Of these probably the outstanding was that of Eiffel (the builder of

When the velccities and dimensior: are both small, the effects of alr viscosity
produce & more laminer and less turbulent flow, and sinee the effects of
viscosity and scale effects were nobv then recognized, the designs of early
full-scale aireraft embodied the erroneous conclusions of the small scale wind
One of the wost important of these errors was to indicate
the superiority of thin wing sections, which showed much better ratios of drag
This explains the early prevalence of biplanes
Tony Fokker, who was only 19 at the time
first %o use an internally braced thick

However erroneous the early wind tunnel results were as they applied to fulle
scale aircraft, they still apply to model airplanes and particularly to fold-
It is only 2 coincidence that the thin wing is better

than the thiek wing for supersonic eireraft,
still best understood in terms of pre-l915 eserodynamios.

The folding-peper airplane ic

Sincerely,

e g s w -

PO N R

Frederick J. Hooven

The origami winner, Dr. Sakoda
(see Fig. 18), who is also an expert in
computer programming, reports,

““,..there appear to be some common
skills required in computer program-
ming and origami...and I have come
across a number of programmers who
are also paperfolders. One common re-
quirement is the fitting of parts into a
circumscribed area . . . i.e., to work
spatially in a restricted environment.”

Dr. Sakoda then points out that ‘...
because of the need to conserve space
in an aircraft, the art of paper folding

may be of use to someone, say, going to
the moon.”
And on that thought we close.

Fig. 18 Dr. Sakoda shown here among other fa-
vorite origami ereations.
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Fig. 20 Pocket Rocket. Instructions:
Wrap aluminum foit around upper haif
of paper match. Push straight pin up
under foil to head of match and remove
again, leaving an exhaust channel. Place
match on opened paper clip and hold
lighted match to tip. Step back.

$. J. TWEEDIE AND F. b. WOODRUFF,
FALLS CHURCH, VIRGINIA

Xens

AN
2

CURTIS D. KISSINGER,
GLOVERSVILLE, NEW YORK

Rz

Fig. 21

Y. HIHOMIYA,
TCKYQ, JAPAN

JOHN CRAIG AND GEORGE PECK,
NEW YORK, NEW YORK




Fig. 24

LEO HEISSER,
AKRON, OHIC

Fig.25

ESTEBAN CORDERD,
NEW YORK. NEW YORK

Fig. 27

DAVID SEGAL,
PHILADELFPHIA,
PENNSYLVANIA

ANDREW KIMBALL AND
MARK B. WANZENBERG,
LARCHMCNT, NEW YCRK



EDWARD E. KEYSE

APPENDIX I

St

(SUPERSONIC _DETACHABLE WING
This airplane is designed tc enable passergers and crew to esoapo tha main cause of
fatalities in an airplane orash, That is, to get awey from expleding fuel tanks, hot
burning engines and the holeccaust they make,
MAIN FEATURES
1 .seperating superstructure allowing wing

— _...to brake away,
e reke awey

¢
]

7, Broug chites depleyed frem front and rear |
hatches tc slow pla

i
i
!
s

e iR TR
APPLICATIONS
1. Emergency Landing
A. Appreach B, Wiug Detatched C. Wing erashes, fuselage gos

on down the runway.

N
-\\\“ -~ 7
,w-Mr-—"'f, ' __ﬂ_ﬂ_._;‘_-—l@

L 3

s S T PEL ST St

[

i it iave e inadp e e — -

2. Failurs on take off
C. Wing orashed, Droug chutes

A, Airplane loses power, slow fuselage,

oy

i B et SRS e, o B ""‘\’"’?.:‘”{"fff"""‘?"‘»;‘\\"‘".""m't

3. Overshooting the runway -B.Brcug chutes slow plane,or (C )at. oapitain's ‘docision wing '
A, Wing detached , left in taot rear droug
s e, . deployed.

o

e iy ::-_-..-.-'—-xz-\

o = K ey
h Mid Air failure at high alltitude, ]

A. Wing detached,
W‘« B, Droug chutes slow fuselage.

@& e C, larger drouges slow more and start
vertical drop,

et

By Edward E. Keyse

Fig. 28 Keyse's Supersonic Detachable Wing
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Special Added Chapter

A FLY IT YOURSELF
COMPENDIUM

YOU MAY WONDER what a Chapter
is doing back here after the Ap-
pendix and where exactly Appendix
II is located. Fact is, the authors had
every intention of having this section
be “Appendix II,”” but our publisher
pointed out that these twenty tear-
out, fold-them-yourself paper air-
planes constituted more than half the
total volume of the book and ought at
least be given the status of “Chapter.”
Still, though, as one of the primary
features of any tear-out is that it
should be torn out without creating
immense havoc to the binding of the
remainder of the book, which is re-
quired to stay in place, there was sim-
ply no moving this chapter up forward
where the other one is. We tell you all
this merely to assure you that what
turned out to be a peculiar arrange-
ment of sections in this book has not
taken that form gratuitously.

One more word about tbe drawings.
They have all been very carefully
worked out. However, the success of

[47]

each plane depends upon how faith-
fully you attend to minor details in
folding and cutting and how patiently
you experiment with various launch-
ing efforts. (Some models will do well
with hrisk arm tosses; others, such as
Captain Barnaby’s winning entry and
Mr. Hooven's, require very gentle re-
lease from upheld hands.)

The pattern pages are perforated,
as you see, so as to more easily allow
you to tear them out and fold. Despite
this, you may find in the case of some
planes that your success improves
with your own paper of different size
and weight. Serious constructors
might do well to purchase a hond
paper pad from an art supply store.
They come in different sizes and
weights and fold nicely. It may also
be helpful to try a prototype airplane
on bond paper before attempting to
build the plane from the printed page
itself-—practice, in paper airplanes as
in all things, makes perfect!

THE AUTHORS









Plane 1

417"
3. Continued folding
until about
4'/7" are left

1. Crease 8 '/2” x 11” sheet down center 2. Start with a fold of about ‘/4"]\

Fold wing tips up
[‘

e

Z Fold tail
fins down

4. Fold in half
and cut as shown



Plane 1
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1. Crease on center line. 2. Fold again on dotted line
Fold corners in as shown
4. To get this
Bottom view

5. Tape as shown

1]

3. Fold away from you
on center line.
Make opposite folds
on dotted lines

Top view

4. Hold wings together with tape
giving them a slight
upward angle (see photo)



Plane 2
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Plane 3
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1. Fold 8" x 10 '/4” sheet 2. Fold corner forward 3. Do same to other side
on center line as shown

and open again

3. Bottom view 4. Turn plane over 5. And fold nose forward
at dotted line

Cut flaps here

L~ andfold up

6. Fold on center line 7. And on dotted lines 8. And shape as shown
—cut finger hole as indicated



Plane 3
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1. Fold in half and open again

4. Fold over again; Tape
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2. Fold one side in half 3. Fold same side in half again

5. Camber edges by moving wing
back and forth with short stroke
over table edge

_

-

6. Crease folded section at center point.
Hold between thumb and forefinger
and launch with gentle horizontal motion.

Plane 4



Plane 4










10" Y

5. Refold on creases to get this

9. Press sides in as shown

11. Fold in half on center line.
Trim out plane shape
(see pattern)

Plane 5

6. Fold points forward

10. To look like this.
Turn nose section under
leaving point exposed.

12. Trim out part
of under wing
to reduce weight

N %
\ /
N /
AN /
\\ J/
ST T T
AN
Reopen and 7 N
crease here // N N
/ AN
/
3 4
d
/ \\
/ /
v |/ SRR
\ ( N\
\ \
\\ / \ /
7. Crease here and unfold 8. And here

Top view

13. Fold wings and tail as shown



Plane 5










Plane 6

1. Fold on center line. 2. Fold back again at center line... 3. And back again.
Open and make fold as shown Trim off part that extends beyond
center. Repeat on other half.

5. Glue body and all loose sections together.
Trim as indicated.
Position wings at an upward angle (see photo)

4. Fold down on center line.
And up on sides Note: Winning entry was made with heavy art paper 10" x 18"



Plane 6

Winning plane
was made

with heavy paper
10"x 18"










2. Fold the nose of the plane back
to the point marked X.

5. Narrow down nose by
folding edge to center line.

1. Take a square piece of paper.
White bond paper 8 /2" x 8 /2" is suitable.
Make a crease along one diagonal
and fold two sides to this diagonal line
to form the nose and wings of the plane.
See next figure for desired result.

3. Fold over leading edges of the wings;
then tuck in between wing and nose.

4. Pull nose out forward.

6. Fold up plane in half along center line, A.

Fold down wings along B, and then

spread out horizontally. Turn up

trailing edge of wings at slight angle at C.

Adjust this angle to provide proper amount of lift.
If plane drops rapidly lift flap up more;

if it rises too rapidly and stalls,

flatten the flap down more.

______ Fold up

—— e — Fold down

Plane 7



Plane 7
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Plane 8

4. Unfold and crease here 5. Refold on creases to make this 6. Crease on dotted lines

7. Open and refold like this... 8. To make this 9. Fold lower section back under body
leaving nose sticking out. Cut out shape.
Fold body up on center line
and glue together. Bend wings down

11. Glue on tail assembly

10. Bring dotted lines on ends
of wing and tail together
and glue to form tubes.
Glue on wing support flush
with leading edge of wing




Plane 8










Plane 8

8/
Tail section > 158"
T
4T I
7/ \\ /|
’ N /
// \\ /
7 \ P 7/
9%/s" , 4 N,
-~ — - - = — ]
, /V ) y N
d Reopen Y N\ N
Ve and Vs
4 crease / N N
I d here 4 N
1. Cut out tail section. 2.Fold cornerup. .. 3. To make this 4.

Fold on dotted line

— '

7. Crease here and unfold 8. And again here

5. Refold on creases to make this

9. Fold in sides
as shown here

to look like next drawing.

Insert tail section
into nose of plane

6. Fold points down

10. Fold lower section
back under plane
at dotted line leaving
point sticking out

Bottom view

11. Fold plane and tail
down center
away from you

Top view

12. Launch this
side up



Plane 9







=—INSTRUCTIONS

Cut along all sclid lines.
_______ — ] E Fold A forward. Fold B backward.

_T Feld C in and overlap by folding D.
Attar folding C and D fold up at E.
Launch by drcpping from high pcsition










1. Fold 7" x 10" paper
on dotted line

2. Fold again

4. See plane 5 for detail
of this fold

5. Fold corners forward
and down

Plane 11

3. To get this

6. Fold point back
under body

Bottom view

7. Cut out. Fold body together
on center line and
spot glue at nose and tail.
Bend wings and tail down
at dotted lines and apply crimp
on bottom section of wings
to create curve

8. Hold nose together

with Scotch tape



Plane 11

Start folding with lines on back


















Plane 13
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1. Fold on center line 2. Fold corners in to 3. Fold up on center line
and open up center line. Fold in and downonlinesB...
to center again on line A
Top view
6. With a second
8'/2" x 11" sheet,
repeat preceding folds—
but only through number 3
4. To make this 5. Tape as shown —to get this
T

7. Insert first section
into second section and
tape two parts together

Bottom view









81/

1. Fold up on dotted line

4. See plane number 5

to help you make this fold.

11"

Plane 14

Original entry was made of tracing paper

2. Fold again as shown

3. Now you have this.
Openup againand...

5. Fold corners down
so they don’t quite
meet at center

| N
6

e A — — —

|
[
[
[
l
|
!
[
|
1

7. Fold up on center line.
Fold wings down
on lines 1 and 2.
Fold wing tips up

slightly on lines 3 and 4.

Cut sides of wing flaps
and bend up slightly
onlines5and 6

6. Fold point up




Plane 14













Plane 15
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Plane 16
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INSTRUCTIONS —



Plane 17










INSTRUCTIONS —>

-1. Cut out A. Bring two ends together
to form aring. Overlap to dotted line
and glue together

2. Repeat with B

3. Cut out C. Score along
dotied lines. Overlap two sides and glue
to form a triangular rod

4. Place each ring on ends of rod
so that a flat side of the rod
is glued to inside ot ring.



Plane 18










Plane 19

1.7"x 10" paper

3. 4. Crease along intersection
and also bottom corners
and /4" along bottom

5. Fold in both corners.
Fold over the bottom strip

6. Refold to get this

7. Crease along dotted lines.
Lift points A and tuckin...

8. Bringing points B
forward and down
toward bottom point

9. Bring two points
together to form nose

10. Fold under at dotted line
leaving nose exposed

)_

11. Cut out shape.
Turn over and fold
per drawing at right

Bend ailerons and
elevators to suit



Plane 19







11 K. UITe
St. Louis, Missouri
(McDonngll Aircralt Corporation)



Plane 20

1.8 /7" x 11" paper

4. See plane 5 to
help with this fo!d

5. Fold tip over
at dotted line

6. Fold points A

into center ...

7. Like this

10. Turn plane over.
Score and fold in at A.
Score and fold out at B

8. Tuck side points into
fold of bottom point. ..

11. Crease at center
of leading edge to
give a gentle curve

9. To get this




Plane 20
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Epilogue

44 ORKING AS an ordinary hand in
a Philadelphia ship-yard, until
within a few years, was a man named
John L. Knowlton. His peculiarity
was, that while others of his class
were at the ale houses, or indulging in
jollification, he was incessantly en-
gaged in studying upon mechanical
combinations. One of his companions
secured a poodle-dog, and spent six
months in teaching the quadruped to
execute a jit upon his hind-legs.
Knowlton spent the same period in
discovering some method by which he
could saw out ship timber in a beveled
form.

“The first man taught his dog to
dance. Knowlton, in the same time,
discovered a mechanical combination
that enabled him to do in two hours
the work that would occupy a dozen

men, by slow and laborious processes,
an entire day. That saw is now in use
in all the ship-yards of the country. It
cuts a beam to a curved shape as
quickly as an ordinary saw-mill saw
rips up a straight plank.

““The same unassuming man has
invented a boring-machine, that was
tested in the presence of a number of
scientific gentlemen. It bored at the
rate of twenty-two inches an hour,
through a block of granite, with a
pressure of but three hundred pounds
upon the drill. A gentleman present
offered him ten thousand dollars upon
the spot for a part interest in the in-
vention, in Europe, and the offer was
then accepted. The moral of all this
is, that people who keep on studying
are sure to achieve something.”

—FROM AN ESsAY, ‘“The Value of Brains,”
in the Scientific American Reference Book, 1876.
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