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r{INUTES Otr' I{EETTNG, 18 OCTOBER 1986

The fifth TWITT rneeting convened at Gillespie Field on
1B October 1986. Present were Jack Green, Phillip Burgers, Pete
Glrard, Bruce and Georgie Carmlchael-, Cathy and Irv Culver, Bill
Hannen, Ed Lockhart, Bob Peck, Andy Kecskes, Ray Johnsen, Harol-o
Plo , Jirn hTelswonger, Hernan Poznansky, Italph Wif cox, Klaus
Savier , Bob f'ronlus and Jef'f Sawyer. You r Editor', to his d1s-
gust, founcl tha.t his Army Reserve unit had scheduled a drill on
tlie weekend of the llJth and 19th; his place was fifled by a
tape recorder. Ilnfortunately compressors, ?ircraft and other
background noise are faithf'ully reproduced on the tape, making
it a bit ol' a straln to listen to. If' these niinutes seem a bit
sketchy, thatrs why.

The featured speaker v\ras Irv Culver, who has been con-
nected with aviation for so long that sorne authorlties belleve
that lre persuaded the Wright brothers to get out of the crowded
bicycle-repair f ield and into somethin€\ more l-ucrative. Irv
( as f ar as your Editor can determine ) covered tLre materia-l 1n
his f'lying-wing paper (published in issue no. 4) but went into
more detail- in descrlbing the derivation of the simplified
equations presented in that paper. But he al-so dlscussed an-
other topic of considerabl-e lnterest: flutter. Irvrs thoughts
on the "Physlcs of Ffutter" appear elsewhere in this issue. A
key polnt made in liis tal-k is that there is no shortage of
good aerodynamic data.; the probl-en is that most of'iL is pnesent-
ed in a way that makes it unintbl-l-igible to most mortals. Irv
seems to have gone to considerabfe trouble to put at least some
of it within reach. Thank Vou, Mr. Cul-ver.

NEXT TI,{i ITT IVIEETII\iG: 15 November 1986, same old pl-ace !

The highlight of'the meeting shoufd be a discussiorr by Hernan
Poznansky and Danny Howefl on the stibject of active controls.
Dannyrs background is in flight testing, alrfoil selection, wlnd
tunnef testing and servomechanisms.

BEAT THlir HEAT: The little table bef ov,r, taken from infor-
natlon in the August 84 Designee Newsletter ( autlior: R. Cal-er)
shows what temperature increase to expect on a cofored fiberglass
surface facing the sun at tvro ambient air temperatures.
COLOR
White
Ye1 low
l,t. Blue/Al-ilrnlnum
Purple/Sifve r
Red/Green
Brown
Black

Temtrr. ( 8O deg arnbient )

12U
134
tlL<

148
't'7()-
IIV

141
198

Temp ( 1 10 deg ambient)
roJ
169
1,7 7
1ti3
2rg
/11

237
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HiGH PFIRI,'OR|{ANCE SAILPLANE DATA, coripiled b}t

Type
HP_1 2E
UD 1tr

HP-1 9
LBrn Soil
l'{escalero
irlhi f o Kni o'ht,
Dlamant 19
VHP-1
RHJ-8
DG-2 O2 / r7
DG-4 00 / 17
F,lf e
BS-1
Libelle
Kestrel
304
604
Jantar
48
Lark IS 32
Cirrus
Nlmbus II
Nimbus 3
ASbi-12
AS\4/ -1 5
?R
Jv

ASW-17
AS\^/ -2 2

r/T i - ^: -l--L"l_LrI JJ_.l]t!
TH
th

1.6
IA

1-/

1.O
10
1',7
1. /O

1 '7v
1k
TR
't ?rl
1. 64

-r.o/
1.64
-L.O
1 71

1.O
1X

1.64

:-rf ( snoad )
\ vJlvv\4 /

47
45
40
50

Bob Fronlus

span AR

54"6 2r"
49.2 33
49.2 2r.
65.6 23
72 36
49.2 1iJ.

/ 
^ 

,__ 
^ 

lloz") l+
57 2H.
53 23.
55.8 27.
55.8 27 .
52.5 20.
6ct 2?
49.2 2 j
qq 7 )tr,
)/. I L/

49 .2 2'2 "72.r'.r 29.
67 .2 29.

65.6 2T .
58 .2 ?.5
66.5 28.
n- a - a 

^I )' LJ JL'

60 26
49.2 20.

66 2"1

78.9 37

49
50

poor 1n vreak air
50
)r7
t'l
)l
45
40

1

5
2

3
3
4

L/D
'39

45
42
43
44
34
42
40
39
]-Iq f
45
40
44
35-39
43
43
49

46
44
49
55
47

48. 5
57

46
47

53
lra1a

d
t)

2

A

lr-

HAVE YOU SEF]]\] THESE WITIGS?
These pictures, fron A1
Backstromr s col-lectlon, show
tvio l-ow AR f.lylng lvlng des-
igns. Bob tr'r'otrlus saYS that
the one r^rith enciplates l-ooks
l-ike olle he saw aE Santa Ana
in 40-41. It also resembl-es
a design by one Horten or
Horton ( not rel-ated to the
German brothers ). The other
looks l-ike the Lanler Para-
plane of ttre same era. T'he
truth is that we have no ldea
where these beasts come from.
If you can enlighten us, call
Bob with the lnformation !



Drowing by
Geo, Collinqe

lil AXP[RIllBNT,ll, PUSlltB A[YItff lVltli
by Lulisl,to Pazmany, E,lA 243 I

rllhe "flying wing" idea is as old as aviation itself
I Even the early experimenters realized the appar.
ent advantages of the configuration but lacked the
knowledge and materials necessary for success. Raoul
Hoffman's All-Wing design of 1934 illustrated in the
December issue of the EXPERIMENTER was one adap-
tation of the idea to the lightplane field. In recent
years we have had such efforts as the Horten and Fau-
vel giiders, the Northrop series, Backstrom's "Plank"
and others.

In this article I'd llke to discuss the possible ad-
vantages of this design solution and draw a compari-
son between it and the conventional approach. The
accompanying three-view drawing and the artist's im-
pression by George Collinge which appeared on the
cover of the January issue of SPORT AVIATION out-
lines one possible solution of the flying wing applica-
tion to Iight aircraft.

There are advantages to this design which can
be demonstrated easily without too much calculation,
such as reduced weight and reduced number of parts
to manuf acture. The weight reduction will result
in a general performance improvement, and as an ex-
ample the increase in the V-max will be calculated.
The comparison wiLl be made between a conventional
two-place, side by side airplane and a pusher flying
rving (P F.W.), both using the same wing area and the
same power.

Due to the elimination of the horizontal tail and
part of the fuselage, a 50 lb. r,r'eight saving can be
estimated. Thus our first comparison table will ap-
pear as follows:

Convcntional P. F. W.
Gross weight 1200 lbs. 1150 lbs.
Wing area 114 sq. ft. 114 sq. ft.
Engine 85 hp 85 hp
Airfoil NACA 632615 NACA 632615

Calculating the parasitic drag coefficient for each
design reveals an interesting comparison:

FUSELAGE
Tabulating the equivalent flat plate area as

f ollows:
Conventional P. F, W.

Skin friction &
irregularities 0.315 sq. ft. 0.190 sq. ft.

Canopy 0.114 sq. ft. 0.114 sq. ft.
Engine installation 0.730 sq. ft. 0.730 sq. ft.

The drag coefficient f or the f uselage will bc
(based on wing surface):

Conventional 
- 

COt - 1.159 - .0102
114

P. F. W. CDI = 1.034 = .0090

114
TAIL SURFACES

On the conventional airpiane the following values
will be found:

Horizontal Tail 
- 

56 = 18.0 sq. ft.
Vertical tail S, : 9.7 sq. ft.
Total tail area 27.7 sq. f.t.
In previous calculations the tail drag coefficient

based on the wing area was found to be:
CDt : 0.0024

Due to the elimination of the horizontal tail and
a slight increase in the vertical tail area, the p. F. W.
tail area is eslimated to be 15 sq. ft. Then the drag co-
efficient can be calculated thusly:

CDt:0.0024 X 15 - 0.0013
27 .7

lVING
Due to the possibility of obtaining a complete

laminar llow over the entire wing because of the ab-
sence of the turbulent propeller slipstream, the fol-
lowing considerations can be made:

On the conventional airplane, B0% of. the wing
area is subjected to turbulent flow, while on the
P. F. W. the 100% wing area can be considered as
Iaminar.

On page 29 of NACA Report No. 824, Fig. 35, it
is stated that the effect of the proL.eller slipstream
turbulence increases the section drag coefficient by
50%. The values shown are for a 66(2 X lS) 

- 
018

30

Total area 1.159 sq. ft. 1.034 sq. ft.



airfoil, and the C6o is increased from .0040 for the
undisturbed airfoil to C6o - .0060 (mean value) for
the disturbed airfoil. Then, on page 169 of the same
report, the {c.rllowing is given relative to the airfoil
considered in this comparison (NACA 632615):

Cdo : .0103 @ RN - 6.000'000 & standard
roughness

and for the disturbed airfoil we can calculate:
Cdo : .0103 + (.0103 x 50) - .0154

100
Then the wing parasitic drag coefficient for the con-
ventional airplane will be:

.70x.0103-.0079

.30 x.0154 -.0046
C66 = .0125

Thus the total parasitic drag coefficients for each
airplane can be compared as follows:

Conventional P.F.W.
.0102 .0090
.0024 .0013
.0125 .0103

Total Parasitic Drag .0251 .0206
Assuming that both airplanes will have the same

tapered wing with an aspect ratio of 7, then the in-
duced drag coefficient can be calculated. The wing
and fuselage efficiency is found to be: e - .83. Then:

cL2 cL2
cDi: - 0.0548 cL2

rxexAR rx.83x7
The total drag coefficient for each airplane

will be:
Conventional - Cn - .0251 + .0548 CL2
P. F. W. - - - Cp - .0206 + .0548 CL2

The maximum speeds can be estimated for each
airplane:

Conventional - Vmax : 147 mph
P. F. W. - - - V-"* - 15? mPh

The lift coefficient for these speeds is determined
by the following formula:

w/s
C, = 

- 

where W,/S : wing loading
0.00256 v2

Calculation of the lift coefficient is as follows:
t200/LL4

ii will be slightly smaller sall 6 - .78. Then the max-
imum spced can be d-etermined with the following
f ormula:

3ZSXHpmaxXrl

D
375x85x.80

- 148 mpl.r
173

375 x8s x .?B
- 156.5 mph

158
The cbtained values check out with the previous-

ly estirnated, so the improvement in maximum speed
is then determined:

Vmax=157-148-9mph
and in percentage:

I
V-r*(En):-XlO0:6.L%

148
The improvement obtained is not fantastic, but

the airplane designer knows that any perfortnance
improvement in modern airplanes is built up through
the summation of many small contributing factors.
The pusher flying rving configuration would seem to
offer many advantages which will result in improved
performance. Certainly it rnerits close study and fur-
ther experimentation.

It must be emphasized that this design proposal
is presented as an idea and needs further evaluation.
'Ihe question has been raised regarding the problem
of weight and balance on an aircraft of this type, since
the CG travel of tailess aircraft is very limited. Pos-
sibly this can be improved by moving the passengers
nearer to the CG. Additional study and analysis of
this and other problems would be necessary before,the
final configuration could be arrived at, but since air-
planes of this type have been built and flown success-
f ully, it should be possible to evolve a suitable
solution.

SPECIFICATIONS

PER.FOR,MANCE

ANGLE of ottock-
The acute angle be-
tween the chord of an
airfoil (wing) and the
relative wind. (Note
that the relative wind
is not always parallel
to the longitudinal
axis.)

\/'max -

Conventional Vmax :

P.F.W. ---v-3*:

Fuselage
TaiI surfaces
Wing

Conventional - Cr_ -

P.F.W.----CL=

.002b6 x 7472--

tL50/tL4

- .187

- .159

.00256 x L572

The value of the total drag coefficient for each
airplane will be:
Conventional - Co - .0251 + .0548 x .1872 - .0270

P. F. W. - - - - Cp - .0206 + .0548 x .1592 - .0219

The value of the drag can be calculated with the
following formula:

w
D:

Cy/Ce
1200

conventional - D - 
.r,r, tnuo: 

173 lbs'

1150
P.F.W.----D- - 158 lbs.

.159/.0219
The propeller efficiency for a tractor installation

can be estimated BSi 4 : .80, while for the pusher type

sP0eTS AVIATION
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