
begins to gliJe ill an amazingly short time, usnally 
less than one second. The towplane then vacates the 
area and the glider follows the bird as clos ~Iy a pos­
sible. 1£ the glider hegins to circle without chasing the 
bird, the bird will frequently approach and dl' ,Ie 
with the glider, as though the bird thought the glid x 
had found lift. The glider pilot transmits altitude, ve­
locity and temperahlre readings via radio to a tape 
recorder on the 6'TOlll1d. This system works well wh II 

the bird chooses to Hy fast cuough, which is about 
fifty percent of the time. Unfortuuate ly. oue of the 
favorite gliding speeds of the Black Vultllw is just 
helow the stalliug s )eed of the TG-:2. The pilot can 
nurse the TG-:2 down to almost the hinl's speed in this 
quiet atmosphere in straight Hight, but if a turn is 
staTted it hecOIllCS necessary to recover hom a spin 
before the hird can be followed again. Since the hire! 
will now hc at least 100 fcet above the glider no more 
readings can be made unless the bird decides to see 
how things arc down where the glicler is. This doesn't 
happen very often. \iVith our present equipment, this 
system is useful only in the speed range ahove :32 mph. 

The second system is a photographic tcdmique in 
which tame hircls are flown near the l!;round and is 
useful in the speed range helow :20 mpil. Thf' subject 
glicler was designed to cover the gap in the speed 
range from 20 to :32 mph amI to e<Jual or ('xc cd the 
perfornlauce of the birds in tllis range. 

The design of this glider was evo!vlCd alt(~r much 
testing and calculation of the strength and weight of 
all components. Research was dOlw On all the light­
weight machinlCs for which data was availahllC. 

Tlw calcnlated perfonnauce figures are: 
Stalling Spceed-20.5 mph 

Vfaximum L/D-:3:U) 
~vlinimnm Sink-0.\J:3 ft.jsec. 

These figures assume that the ideal, smooth wing 
contour is used and that the remainder of the struc­
ture is smooth and aerodynamically clf'an. All these 
assumptions will not be met and we e,pcct the real 
glider to fall somewhat short of the th oretical figures. 
After the machine is Hight tested we will measure its 
true performance and report it as a sequel to this 
article. 

Th ~ three-piece wing has an area of :2:30 sq. ft. '-mtl 
an aspect ratio of IG. The ViTorlmann airfoil was sug­
gested by Bruce Carmichael who has also heen kind 
enough to check my performance figures. The spar 
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is built up of 707~-1'6 aJllminlll1 sheet and angles 
l'ivetecl together. Plywood ,mel sprtlce rihs are spaced 6 
inches forward and 12 inches aft of th spar. Plywood 
covers the leacling edge of the wing forming a D-tuhe 
with the spar. In order to improve the wing cOntour 
the plywood ext'lJds to 50 percent chord ou the tip­
per surface. The ribs and spars are finished and it 
is estimated that the complete wiug will \veigh 87 
pounds, including the plasti . film covering of 100 gage 
white Terllar (a DuPont material similar to Mylar). 

The construction, thus far, of the Vanderbilt University research 
sailplane. The extreme lightness is evident from the components. 

Th' fuselage is circular in section at all statious aud 
is constructed of 1/8-iu. balsa wood covered on both 
sides with fiherglass and epoxy Tesin. The shell is stif­
fened with rings of the samc construction and weighs 
:3.'5 pounds, not inc:1uding the pilot's seat and controls. 
The fuselage was constructed in two female molds, 
one for each side. The halsa wood was carefully fitted 
in place and the inner layer of fiberglass and the stif­
fening rings ap11lied. Then these two halves were ce~ 
lI1ented together with epoxy resin. The outer layer 01: 
fiberglass was th ~n spirally wrapped around the fus ­
lage from one ~ nd to the other with generous edge 
overlap. A three-foot-long full-size section of the fuse­
lage just forward of tb tail was built and tested prior 
to construction of the entire unit. The test section 
easily withstood all the calculated loads imposed upon 
it. 

The nO-degree V-tail surfaces are of the ali-mov­
ing type with 'l :20-percent flap which moves through 
twice the angle of the main SurhICf'S. Two steel tub' s 
attached to thc fuselage form the support and axles 
tor thesE' surfaces. 

The pylon will he made from steel tubing which 
will support thc windows and wi.ndshield. The fairing 
aft of the pi lot is of the balsa-flbercrlass material. 
The controls aJ"(~ all of large diameter aluminllm 
push-pull tnbes, bell cranks, etc. 

In order to produce a safe machine and one which 
can he suhjected to careful ground h.andling with­
out lmclne damage a load factor of 6 was used in the 
calculations. The" design speed of 60 mph was used to 
allow aero to\V with Garlanel Pack's superior J-3 Cub 
towplanes. 

A mountain of work remains to be done but we 
hope to ornplete this glider by July, 1966, in onler to 
use it in Oll1' work during the summer. 
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