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(Col1/il1u~d from !Jugc IlJ) Cll rved the aft portion is, th' morl' 
and slick. Avoid doping the covt'r­
ing to an -par;; on the l~)\ver SUI­

face: hf'ttrr ~till. in~pt tlH' ~par~ a:­
"hO\\:n (or thl~ l\IVA :301. 

.\lext come two of the nlOn~ hi~hly 

l'<lmLel'l:d airfoils, hoth dpsiglll> I 
,'~plTiall - [or model,; (Fig. 5); 0111' 

eXlJerinwntally and th ' other th Orl'ti­
cally. Scandinavian modeler' found 
(through rx-pcriments with trailin o' 

l~dge flaps) that a "drooped" tr?ili~g. 
rdge would decrease the smklIlg 
~p;edbecause of the resulting highcr 
lift and low r flight speed, even at a 
~mall in(;rease in drag. Hans Hansen's 
1953 "\ orId Champion l ordic sail· 
plane used the BPH 8510 airfoi.! and 
structure as shown on a wing of 
aspect-ratio 10:1. otice the us~ of 
a sharp leading-edge, lack of sheetmg, 
and location of the top spar in tlw 
flattest region, wen forward of tl1\': 
separation point. 

The sel>ond really high lift airfoil 
has been specifically designed f r 
lar"c model sailplane nse by 7ail 
Ch~esemml of the NACA. Providing 
the Reynolds number is high enough 
(say around 100,000), and a turbu­
lellt boulldary layer can b achieved 

...... - u 

natl1l'ally 01' artifically, this airfoil is 
ideal. It is designed to operat at a 
lift coefTieient of over 1.25 (for the 
~ake of the technical readers!) and 
requires an aspect·ratio of 12 or 
1I10re to sho\ ib mettle. Even so the 
struGture should be no problem in 
such a thick wing. 

One word of caution: these droop­
ed traili'ng edo;c airfoils have a gn'al 
divin" tendcncy (airfoils try to fol­
low their camber lint'~, i,P. the morl' 
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llie nose tries to tuck under). For 
this rea on and the fact that tb ir 
wakc~ is ver\, thick Ihp. tllil sholll'; he 
long r, I(H~~r_ and lower than usu.a~. 

The last airfoil ha:,; been saver! 'tIl 
the l'nd !wcnuse il i.- twtll ne\l and 
unlri d, bUI may pr Vl'~ to l)c' qu.it/' 
effective. It is an aLLempt Lo COmbInl' 
th' be-·t fealures of gool! airfoils in 
n practi ~al manner. all of this hein!! 
made possihle throu h the lU: oj a 
"trapped \'ortex."' (]TV-l - ] 
Trapped Vortex airfoil. vcrs.ion 1). 
The 'harp-corlll'rpd hollow Just he­
hind the leading edlIe causes a ;;ppa· 
ration_ und I' which a stahle trapped 
vorte - is formed. The 5 paraholl 
forces transition and the vort x in­
sures re-allachment of the turbulent 
layer. Because or the blunt leadil~g­

edge and the nature of a vortex-lil ­
a-cavity, th re hould nol be as mu.eh 
lTu:;t sensitivity as is th. ase wlLh 
f~adjng-edge bubbles. Finally, the 
combination of a flal forward under­
surface and easily-adjusted ~h 'et 
drooped trailin"- dge mak .foT hi.-r]l 
lift with simple COl1strlldlOn and 
cov ring. . . . _ 

About the onlv thilj<7 wluch I~ cntl ­
cal is a steep ri;e to the airfoil at the 
f('ar of tlw (;a\'ily to insme reauach­
[~enr of lh LO~lI1d.ary laY'r there. 
Covering ~hould be dOll(' he/UTi' ~he 
additi n of the pre-shapcd leadlll?­
and trailing edg"s, The lauer should 
be aUached approximately tangcul to 
Ihe upper llrface to "tart allll rnay. be 
subsequently bent up or down dllnn~ 

testing to achieve tlw longl>st dUnl' 

tion. 
Thus we haY' presented a ,roup 

of low- peed airfoils especially suited 
to model sailplane:;, of which all but. 
tlw last t\ 0 are internaLionall- fa­
mous among e.-xp'rts. -ow it is uP. to 
you to try 'em out and ~e~ \dllch 
suits lour glider hest. Plpase [ed fret' 
t l\Tite in any comrrwuls. pro or 
('011. Good Luck'! 

INTE ESTING 
GLIDERS 

'rl\(~ Y KIJ\LA CLfPPEH, dl~5igned 

and built. hI' Charles McAllister, of 
Yakima, Wa'shington, is probably the 
oldest airworthy glider in t.he United 
States. It was huilt in 1932_ is in 
'),:cellent: shape struelural1y, and still 
has its ori<7inal fabric_ 

In the past, this ship has erro­
neouslv heen called a Darmstadt, a 
rat.her'logical error, since it is a di­
rect development of the famous Ger­
man desi<7n. Actually, it is a thor· 
oughly Am >ricanized article, incor· 

Poratin" the lessons learned during 
o d'the building and flying of two mo 1­

fled Darmstadt designs turned out in 
'Washington by Volmer Jensen in the 
early 30's. Althoul'!h only the sin"le 
ship- was built, it was given a type 
certificate. The stress analysis neces­
sary for this certification was done by 
N. D, 'howalter, now Chief Engineer 
at Hoeing's Wiehita plant. 

f1l the Yl·'ar,; pn'l ...diu~ \Vorld \Var 
II.. the YAKLVIA CLlPP!-:B wa~ the 
ont.-landing sai.lplane of till' Paei fil' 
\lorthwc~st.~ At thl~ timc Me lIistel' 
began Hying it. thermal soaring \l'a" 
pra ·tically unklw\\n, and :-dope s?ar­
in" was the approved method. fbI:' 
te~'ain in the Ellensberg- Yakima sel'­
liou of Washington is ideal for lhi~ 
lype of Hying, and the lI'ind~ at 
F.llensherg are famous for steadv \'P­

locit" ancl' long duration. t one time, 
whe~ the wind had be n hlowing its 
llsual :~O to ·IO'\!fPH for several days, 
VlcAlIister ckcided to make an at­
Il>mpl on the America duration n~l'­

ore!. held at the time (and still held J 

hv 'Lt. ocke with 21 hours. After 
thl> necl'.sary preparations of ('I'e\\ 
and launching site, the CLlPPEH 
\\'as launched, and r 'mained airborne 
for fourtec'n hours, at which time the 
wind died awl the Hight was termi· 
nated. 

Construction is all wood, with fah­
ric eO\'ered wing~ and t.ail surfacei:'. 
The wing is in 'three pieces, with a 
.~traight center section and tape]'f~d 

~' (Ctm/inlled on P'"g~ 24) 
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