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PARAWINGS FOR ASTRONAUTICS

rapncis M. Ragall@*

In previous talks I have found that people are interested
in tHe history of this concept. 1 will thersfore begin
with & review of the history under two headings - Pre-
Sputnik I and Post-Sputnik I. I will Then very briefly
digecuss parawing applications, advanizges, coniiguraticns,
structures, and materials, and then show you a film of
the flignt of several parawing vehicles that we thought
kad some interest relative to msironautics.

PARAWING HISTORY BEFCRE SPUTNIK I

Although parawing bistory on earth may have begun with the phercdac-
tyl 150 million yesars ago, and Leonardo DaVinel is credited with
soms proposals for using such wings in manned flight about D00 years
sgo, T would 1llke to skip to 1545 when I began a serious end con-
tinucus study of the subject,

In 1645, at the clese of World War II, we started thinking about
uneonventicnal vehicle concepts including hydrofoil bosats, ground-
effect machines, V/STOL aireraft, snd flexible wings. We did not
find any organization willing to support research and development
if t*hese areass at that time; so we declded to do what we gould
privately as time permitted. Graduslly our efforts seemed 10 foeus
on Flexible wings, First on configurations roughly resembling bost
cails, then on those more like parachutes, and then on configura-
tions somewhere in between boat sails and parachutes.

Pefire the end of 1948 we had developed a flexible kite which we
ealled Flexi-Kite and & gliding parschute which was later named
paraglider. The flexible wing appeared sufficiently promising Lo

us to merit a patent applitation gt OUr QWi SXPENSE; the application
was filed in 1948 snd allowed in 1951.

From the outset, the parsving was proposed as a wing for gliders,
and powered aircraft for military and eivil use, but the proposals
were not taken sericusly. When meeting friends and acguaintances,
the inventors wers generally greeted with the guery, "How's the
Idte business?". Iabeling of the entire project as "kite business"
stammed from our use of kites as one of our experimental methods
and £rom our early attempts to bave the Flexi-Kite placed on the
market in order to illustrate the parswlng prineiple and hopefully
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Lo help finance our work. I will not dwell further on the long and
interesting history of the Flexi-Kite, except to say that it hin-
dered &nd delayed serious acceptance of the concept Toys should
copy the real thing and not the other way arsund.

From 1945 until “bJLt 1952 the motivation had been purely seronai-

tical, but around 1952 Colliers Magﬂz;ne ran an exeiting series of

stories about space flight, with beautiful illustrations depicting
rigid-winged gliders mounted con top of kuﬂ» rogcket®. T thongnt
that ithe rigid-winged gliders mi ght better be replaced by vehicles
with flexible wings that could be folded into small Packages Guring
the launching. In August of 1952, I was fortunste enaugh Lo be
included in & luncheon group that zlso ineluded Dr, Wllly Ley; tne
of Celliery conau_d“nuu, to whom I mentioned my thoughts about
flexible wings for astronsutics. But the tipe was not yet ripe.

In March of 1953 I was interviewed by Associsted-Press Featurs

Writer, Saul Pett, whose resulting story of April 25, 1953, included
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the following paragraph;

"The same principle might prove very useful in the days
when rocket ships commute regularly between } anets, Ro Jﬂllj
gays. A roecket ship returning from Mars o
ble wings ss it enters the earth's atmosph
last lOG or 200 miles home, saving the st
fyel,"

re and glide JI,-.
pokbolders that micek

That fuel saving bit st the end was Pett's contril
the only reason he could see for using wings, ﬁemember: T lf;J
the man In the street was not the expert on space flight that he is
today. 1953 was several years before Sputnik T

We had ceontinued steadily our Private research on the barawving,
both outdocrs and in ocur home built wind wnels, and dn 1954 feit
that a greater effort should be mrue w0 .gain seceptance of the oon-
cept for aerospace spplications. In April a presentation including
medel glider demonstrations was glven to the loeal reserve unit of
Alr Force ARDC. In June, = proposal to inelude parawving rescarch
in the NACA budget was mede. A paper was proposed for the annual
meeting of' the TAS, the first that actuslly reached the program com-
mittee aft@“ several tries, but rejection arrived which included this
statement, "Although the paper is out of the crdinary and looks like
it might be fine to hear, it just does not £it into our program, "

We continued our private resesrch and our efforss <o spread the word.
Many were amused, but none was willing to support the ¢ in
the aerospace :Le_ﬂ during the Pre-Sputnik T era,



PARAWING HISTORY AFTER SPUTNIK T

The launching of Sputnik T s=emed 10 shock the seronsutiesl resesrch
community to such an exlent that 1t oegan +8 punsider seriously many
uncorvenblonal ideas. The parawing was one. Shortly after NASA was
formed in 1955, we began to make a few crude wind-tunnel and model-
flight investigations of parawings in the 7- by lO-Foot Tunnels
hr“* sh. In December a presentation was made to the langley Conmittee
on General Asrodynamics, =and gradually peoples 1in obier divisions
ccame interested and volunteersd to investigate parawings in their

LY

During 1999 cloth parawings were tested in the 4-foot supersonic wind
tunnel at Mach 2 and others were deployed at high altitude (150 to
500 thousand Teet) at Mach numbers near three, rocket-launched from
Wallops Island. In August, Dr. VonBraun 1ﬂv1ted me to give a pres-
entation to some of his pecple at Huntsville, Dusiness wag P ivking
.

Tn April 1960, a paper entitled "Flexible Reentry Gliders " was Eiven
ot the BAE Wational Aeronsutics Mesting. This paper was an sbridged
upd censored version of one entitled, "Lifeboats for As tronsuts,"”
vhich was considered tog visicnary for pleaertﬁt*Jr at VHJL Time.
Also in the spring of 1960 parawing briefings were glven at Rysan

and Nortih American st their request. Both companies began company-
funded studies. Tn the fall T received a request to present a Para-
wing vaper at the January Annual Meetling of The I IAS. Bpfcre the end
of 1960 Ryan had begun building the powered man-carrying "Plex-Wing"
sl their own expense. The parawing business wWas improving.

o

i prESEﬂted the regquested parawing talk at the
rk and in March repeated it at locsl chapter

; Californis, and San Diego. While in San Diego
“llghub of the "Ryan Flex<Wing," with Lou
seat
Ce
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Everett im the p . T was nervous. Also early in 1961 the
Marshall Space Flight nter, the group 1L had briefed in 1955, gave
Ryan and North American contracts Lo atudy the feasibility of
recdvering Gazw:ﬂ boosters by meane of parawings. NABA in-house
investigations st Marshall and Langley were &l=0 made. These studles
indicated thut recovery of the (-2 was feasible, and t1e PeCOVery
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project would have besen continued had the 0~-2 not oeen cancellad.
The Tirst parawing contract let by the Depsriment of Defense wWas Lo

wd

Fyan for f ight tests of the "Flex-Wing," which tests were completed

1, and the sireraft then sent to Langley for investigation in
thne Full-seale tunmel. It looked like parawings were here to stay.
Therenfter the numbers of projects snd contracis lncreased too
rapidly for specific mention iIn this prief summsry *u* many of thes
£light articles sre shown in ﬂASﬂ Film Serial NHo., L-B05 ent e
"Pareglider Recovery Systems.”
























