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A LOW SPEED SAILPLANE FOR RESEARCH
D. F. Farrar, Jr., Nashville, Tennessee, U.S.A.
Presented at the 12th OSTIV Congress, July 1970
Alpine, Texas, U.S.A.
fow yeare ago we entered into a re- bird, This method proved to he success-
search project at Vandeprbiit Univcrﬁi@y ful and reliable, however it was limdited
to stu 1w flight characteristics of by the fact that the stalling specd of

species of gliding birds, namely
Turkey Vulture, Red

zeveral
the Llack Vulture,
Tziled Hawk, etc.

the
following &

A portion of
WG done by

Flight measurement
free-flying bird

2 and velceity of the bird wers
matched at [requent intervals by the sail-
p|aru and reported to the ground recorder
via dnalysis of the data collectesd
by many f nts proxld :d the information
required to plot the polar diagram of
velocity ve r5uSs sinking speed feor the

sailplane.

the sailplans, namely 30 mph, ¢
that only the high-speed portion of the
bird's polar diagramr could be measured.

The sailplane which ig the subject cf

this : designed to more nearly
mataoh ecd range of the bird. Flight
tests indicate that this goal has

been achie

The original de sign
cation for the 3
stalling spead ol 20 mph. ln ade
Lhe Flight performance was to he aL ,:
equal to that of the birds woe -3
i and & load factor of & was

priméry




This last rogquircment
would ensurs a degree of durability and
allow Ior ltowing with the airplancs avail-
able. The complete original speceilfica-
tions were:

tained at 60 mph.

Span - 61 feet
Wing Rrea - 230 sq Tt
Birfoil Profile - Wortmann FX-05-H-126

Gross Weight - 300 1b

Estimated performance with these specifi-
cations was:

Stall Speed - 20.5 mph
Max L/D = B4
Min Sink - 1.0 ft/sec

Load Factor - & G at 60 mph dasign
velocity

Unfortunately zome of the original
specifications wocre not met in the actual
construction and the performance figures
were therefore altered. The maximum devia-
Lion from the spescifications was in the
5 weight which increased from 300 1b
to 356 b, The effect of LJ’% c11lj~ is

increase the stall speed and the sink-

specd and Lo loiff the load factor.
Fortunately, all f chianges are rela-
tively small,

gro

This sailplane was completed in Septem-
ber 1969 and successfully flown through-
put the preliminary test perilced, Precisae
measuramenls O.i che ';_“.'(:T‘I'fDr1l‘aEJ.1".C'i—'.‘ nave not
completed; however, Lndicatiorf Lo
date seem to s aleulated

stantiate the
performance © J_’ uras,
I =

o g -
plarn.

The final configuration of the
planea alterad from the ini
The weight of ¢ tail assembly, its con-
trols and supporting structure was more
than planned, causing a shift in thes cen-
ter of gravity toward the rear. To
act this ch Lhe pllol seal was moved
forward and i alt so tnatl
the wing leadir lu(—"]“.'i nd the
pilot's head. Tt made
it d:f:lb'“ Lo lower ppJLLIOI of Lthe
“ihq abo b in. and LJwrobv reduce the
£“FD1a1 areca as i 1
( ) 'L‘ T}N i

The fuselags is circular in cross
tiaon at all staticns and is buill
ir, balsa wood covercd on botlh sid

counter -

fiberglass cloth and epoxy vesin, The
shell is [fened with balsa rings of
1 2 3, 5. scetion, wrappoed wi
fiberglass cloth and epoxy ﬁ~1n,

2 It apart throughout the aft sec
the fuselage, itional rings

adjacent to the wing support, nilc
seat, and landirg skid structures,

The wing
aluminuwn tubing

support of 5/8 in., diameter
extenﬁq to the hottom of
the fuselage i to take the land-
ing skid and loads The tubu-
lar structurs is bonded to i fuszliage
shall with | ” cloth and epoxy
resin and i the dinterral skid
stringers,

The canopy
1/16 in. plexigl
of aluninaen tubin
side of the Iunu|a~e.

The wing is composed of a zuiltc-
aluninum spar; i
leading edge D tu
ing ol \1“avjc flJ
in three
and Ltwo l%—ft
section has
The out sceti

I

2 ft chord a

ard spruce;
ard cover-

CLlorn

2 gancay
4-145 fr,

i/2 £t to

The wing spar, shown in Fig, 7
composed of & web of 0,020 in, <hi
F075-T6 alurinur to which four ang
the same alloy 1/2 in, x 1/2 in,
in. are riveted to form the upper dld

5. The flange thickness

The center of ¢

) C%L in. cowver

DAan > 'J_"f‘L_J o

Ifu, lan,(— br“'lf ding moment nsar the

of the wing. ber of cover
requirad dec to zerg 10 It rruw the

spar. The flange is com- .

]

alurinur angles alone for the
the wing span. The spar weh
! by hent alurinum angles

riveted lrom flﬂnge to and
weh, These ; ara 5 in
on the forw of par an

apart on ) spar.
are riveteo to thess angles,
spar deplth is Jth than the wing

so that koth ges 4

to the web and Lhe rib cap
over the spar Tlange
the ribs le the flange
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FIGURE 1
FIGURE 2. WING SPAR CONSTRUCTION

FIGURE 3

FIGURE 4
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a4 wood strip glued to the spar flange and
shaped to the contour of the rib, The
plywood nose covering 1 mm bhirch is gluad
to the ribs and these filler strips.

The ribs are fowrned by a 1 mm birch
plywood outline, 1 in., wide to which

1/4 in. square spruce cap strips and

1/4 in., x 1/8 in, spruce struls are gluad.
Small gussets of 1 mn plywood ars glued
across the spruce jolnts on the ouler

side of the ribs. Lach ril wag composed
of Lwo pieces, one forward and one aft of
the spar, joined on assembly irn the jig

with a spruce splice above and bslow the
spar,

G the wing is

formed of twe pileces of L m Lirch ply-
wopod, each 2 in. wide, being glued to-
gether at the aft edge and separated by

The trailing sdge of
£

a spruce filler strip bestween ribs at ils
forward edge, Dus to the contour of this

airfoil, the trailing edge is very thin

and Tragile

suplaces dre cover-
ed with white 100 gauge Teclar, a DuPont
polyvingl [luoride film similar teo Mylar,
but with better weathering properties.

The Tedlar has heen treated on both sides
by the manufacturer so that glue, ink,
ete., will stick to it firmly. This cover-
ing is glued in place orn the structure

The wing and tail

with flexible contact cement which is also
used to make joints between pieces cf the
plastic film., While it has less tear
strength and puncture resistance than
Lightweight Labrie, the Tedlar has been

entirely satisfactory as a covering materi-
al and its use has saved a number of
pounds weight.

The 110 deg V tail suriaces are of
the all-moving Lype with 20 percent geared
trailing edge flap which moves through
twiece the angle of the main surface. A
sprucs and plywoou box gpar contains the
needle bearings on which the surface is
mounted, Two steel tubes 1-1/4 In. in
diamster from the supporis and axles for

-\

surfeces., The Lhickness of the tubes
Ldbb“r from 0,058 in, at Lhe center to
0.C32 in. at the The tail surface
pike are 1/4 in. hal wood with fiber-
in on cach side. The 20 percent

are of 1/16 in. balsa wood nver
plastic core, covered with
attached with airplans
satisfac-
those made

tabs
Toam
5ilk fabric
These tabs are entirely
and weigh half as much as

choro

a headed

Lory

24

from balsa ribs covered cntirely with

1 mm birch plyweod.

The ilanding skid was made guite largs
to provide vrotection for the undersicde
nf the fuselage, The skid is made from
headed feam plastic covered with fiLer-
glasz-resin and provided with a bLirch
plywood rubbing shoe on the bolttom,
lower surflface of the skid is almost
straight for the center 4 ft and makes for
very smooth landings. tail skid is
of the same type construction as the main
landing skid,

The

Thr

The control system is bullt of 5/86 in.

diametcer aluwninuwr push-pull tubss and
aluminun bell cranks., The ailerons move
in a differvential fashion 5 deg down and

up in order Lo minimize the adverse
yaw, Ailercn contrel is adequate, Ro-
sponsz of the machine Lo all cther con-
trol movements is positive and rapid.

15 deg

From the pilol's point of wview, flight
in this glicder is a new experisnce. On
rajease Lrom the towplane, the velooity
15 reduced to about 30 ﬂrh and everything

Vertical descent
On one

seams to stop moving.
occurs at a very slow rate,

flight, release was at 3300 ft above
ground and a series ol nmaneuvers was per-
formed ineluding sideslips in botl: direc-

tions, velocity increases to 30 nph,
tight turns in both directions, [igure 8
turns, ete. Wnen the pilot finishsd the
plauﬂcc maneuvers, 2000 £t of altitude

regrained 50 additional sideslips, =stc
were performed. Teotal duration of thi

flight from time of release was 30 minutes,
making the average rate of sink 1.77 it

per sec, Therc was 1o notleeable atros-
pheric 1104 or sink during this [light.

It is my opinion, based upon this 131
and others, that the minimwn rate of sink
will be very near 1.0 ft per sec, when
It is accurately measured., The stallirc
speed has not been measured; however, the
machineg touches cown, uLlll Ilying at

25 mph., The true stalling speed will be
very close to 23 mph,

This sailplane gives ocvery indication
that it will be Su;ta*le for its intend-
zd purpose in the bird flight thdt

gram and has essent 1@11‘ met its
specifications. It is ijbCLPd

this machine will prove to UGE

other studies than the bipd f[light pro-
Ject, such as a low-speed probs in stucies
of atmospheric moverant, We hopoe Lhat
its will also prove to be productive,




