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One of the arguments often promoted in favor of sticking to one event is
that you Just can't be good in two or three. As a result many of us plug
along in our specialty and quite often get discouraged when we hit a slump.

I for one believe that it pays to try a different event occasionally if for
no otvher reason than to take advantage of a '"change of pace." There seems i
t0 be considerable evidence that this helps. For example:
\_/ im Patterson (Scat) considered himself a gas flier, did quite well, too.

Jim was on the FAI power team in 1958 having beaten out everybody else in

the Western district. Then in 1960 he started fiddling with Wakefield and

presto, he was on the 1961 Wakefield team. Now, of course, it didn't happen

that easy. Jim really threw himself into the Wakefield *spirit® and worked

vy hard. He wes Pirelli, skewed hinges, ball bearings, side thrust, and

¢ turns from morning till night. The extra effort he generated thut made
fifference came from his newly found fascination with this "new" event.

ther examples of event switchers:
braper {fngland) won FAI power in 1956, was on the British 1958 wWake-
d in 13962 became the first British flier to weak 40 mins. while
indoor World Championships. Now he hss to try Nordic.
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later Dave is on the Wakefield tean.

Bond Baker (Australia) won Wakefield in 1958 and almost won FAI power, too,
coming in Sraé! :

Quite often we get in a rut, pounding along with the same old approach.
After awhile we get the idea that this approach has to be the best one be-~

e we have been using it so long. But stop and think g minute. If you
, the World Champion, then you don't have gomething right, like maybe
jgour norseshoe slipped. Try a different event. Chances are you will bring
ah en mind and = keen desire to roll up your sleeves and work hard. You
be weighted down with a lot of prejudice as to how it should be done.
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ain that you wrote to John Wordin describing Val
nhblﬁshed in the Star Studded March 7c$ 1e. Now
says: :

: MHere is &a new interpretation of an o0ld standsrd. Val
re's modifications to the "Dixielander® make his "Failander® at
least as original as nmost of todays power planes. Val is honest
nough %o credit the parent design.

The wing construction has proved itself an excellent
layout for thin sections., There is no flutter or sign of warping
end longitudinal strength is quite adequate. The climb is very

even though Val trims for a coupie of full twins in 10 sec-
to0 ensure consistent recovery without auto-rudder. The glide
of course, on the fast side but the rate ¢f descent does not
ar to be out of line, in spite of the thin sections."

Continually haunted by the fear that we will publish plans from another

newsletter that got them from another nswsletter, that got them from us.

BRILLANT IDEA DEPT.

After considerable thought and design analysis have ccme up with the idea
Rqﬂulc A-2 configuration--a parachute! No need for auto-rudder, it would
tow perfectly. What's that Charlie, it would sink too fast? But Charlie,
you don't release it till it's in a thermal anyway and then anything will

The gedget that will make all this possible will be a p031t1vc a2
sse mechanism whereby the launcher can cast off oniy when he wants to.

¥ow, how do you figure projected area of a parachute?

Uick and Flsie Gildersieceve (Scat) took the big silver bird back to Middl
., New York, for o week's vacation. Report pleasant trip but were almost
overcome by east coast type humidity. They made the scene down on the farm
with Elsie driving the "Poppin Johnny' and Dick hustling the hay bales,

inally figured out what to do with their green Chevy wagon,
2
(Ert The carburetor fire was a roarin 1€ sugcesst

Jim Patterson has discovered a new event. Hi Fi Cabinets.

Did you ever try to dope with rubber-lube? One of the Scat members can
tell vou all about it. Who do you think it was?
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is dssue we are inaugurating a new service, We will
ormation on ideas, designs, techniques, etc., that didn'th
have the feeling that there is a vast back-log of

g raiting to be pv 1;shedo To start the ball rolling your
graciously consenied to provide the first item.

variously known as Hartill's screwed up airscrew or the case
sheated shingles

4 while back there appeared an article in one of the English magazines
; o make a Rubber prop from laminated sheets. Well I figured this
be the answer. Rather than do it the way the article sald I thought
pioneer. Remembering Bob Wiehle's comments that Resorcinal type

glie does not pull up I used it to glue up about 5 layers of 1/%2 sheet
wrapned onto a carved form. Waited about two days to make sure everything
WES i took it off the form., Then carved and sanded down to final

sha) he blades looked real pretty with the glue laminations leoking like
contour maps of the Gobi desert. Then about four days later, what a mess!
The 33 wes went crazy and twisted all over the place. Haven't had the vime
gince to check out why this great concept didn't work out, but we sure had

a 10t of belly laughs over those blades!

WHAT SiZE
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aiL{by Bill Bog rt, Westerville, Ohio)
{Part I 6F two part article)

ze tail, indeed. Stabs traditionally have been between 30-40

£ the wing area for gas and rubber powered models and 20-25 per-

towline vl;dcrs@ why +hls size in particular? Well, it locks right,

w¥hy %oeo it look right? Because most of the models have bsen

s way for 30 years or moru and the airplenes ily fine. Why not

bs bﬁcgefQ They are tco stable, or if the CG is moved aft it

; wullg Why not make the tails smaller? The airplanes will be
gadive in. Why not move the (G forward? The nose is short

s 1ot of weight %o do it right. Besides, my airplane flies fine,

at the urophles it has won for me. Why should I change my design?

most of us would put ourselves in the place of the modeler

uestions above. And rightly so, if we did in fact have a
¢"esa You can’'t beat success as long as success is on your

However, if modeling is ever to advance, changes must be explored and
Look what the engines have done to our design in the last ten years.
with & Torp 19 can be out-climbed and out-glided by many of today's
with a Torp or Cox 15, due mainly to the increased horsepower pro-
veater heights. The increased power permits (yea, demands) larger
ich dmprove the glldCo Although that modeler with the Zeek was
yvears ago, his model would not be today.
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gine has caused chang s in model design, there has been very
auccessful design. High thrust line has been seen more
but st%ill has ﬂot domincted nor placed well in the Interna-

npetition.

«..



has taken the part of the questioner and has ponderg
si time. The first results of the pondering were yTinxeﬁ
; s NEWS in Jaﬁuery 1959 and in Zaic's 1959-61 Yearbook ¢
B 3 to > teil size and tail length. More recentiy, reliable 1if
arag ta on three sectiong appeared in ABROMODELLLR Pebruazry 1962, lese
two pleces of data along with well established methods of calculat1nﬁ wing
and tail 1ift permitited the writer toegetegmlqe the effects of tzil sige,
tail lengtih, and degree of stabilily on the rate of sink in the glide.
These three facltors affect the design model directly., Different airfoils
can also be compared.

Because of the large number of variables being considered, the author
has made use of digital computing machinery tc which he is most indebted.
findings of this study have been ext”emaly interesting. In some
es there is proof by calculation of some of the flight characteris-
/ith which we are most amiliar. In other ceses, pure revelation.

The purpose of this paper and those %o follow ic to state the study
findings to date and present data and methods in support thereof. If only
the findings were stated, the reader would only agree or disagree.

However, support information for the findings will be outlined in broad
ﬂnough ¢etail %o enable those 3¢ inclihed to proceed on their own or to
determine whether the author is right or not

The paper to follow will discuss the following areas: derivation of
eguations and symbols and a review of the resulis considering rate of sink
as affected by tail area, tail length, margin of stability, and several
athef factors. One section of interest will discuss the breakdown of
ift and drag into their many sources tc show relative magnitudes. From this
:nlorﬁatlon the rﬂaé@r will learn what he can work on io reduce drag most
fﬁcuﬂvelye

A word now about the methods used in this study. Since the angle of
glide is small, the alrplane 1ift is assumed equal tc the airplane weight.
The airplane 1lift is composed of wing 1ift and tail 1ift. In some cases,
the tail 1if{ is negative or downwar d, causing the wing 1lift to be g;eﬁmev
than the weight. ﬁot only must the wing and tail 1if3 equal the Welﬁbbg
but their moments about the (G must also be egual. The wing has two momentis;
cne dus to camber and one due to 1lift acting at the quarterchord along with

its distance to the CZ. The tail generally has camber, but its effect is
ﬂagject :d due to the relative size and generally less camber than the wing.

5*-4"'

n order tc facilitate the egquations, 1ift and drag coefficienis are used.

Cz 1Lift coefficient = 4_,/9';,01; -5

Cow Wing lift cceffiCLent_;,»/'a Vs,

C.» Horizontal tail 1ift coefficient =2y /7% AV,
Cefy Horizomtal teil 1ift coefficient = Ly/% AV Sw
4 1ift in ounces

Ly Wing 1ifs$



——

et

Airplane

speed in ft/sec,

‘Reference (wing) area in &q. inches

Horizontal tail area in sq. inches

Sum of wing and horizontal tail area

Drag coefficient #j%/%.{?LF%SW

~ Drag in ounces

 Wing drag soefficient

Horizontal tail drag coef fficient

Drag coeffiecient due uO downwash from the wing

—Vﬁawnwasﬁ,angle in radisns

Induced drag coefficient

Wing'induced'drag coefficient

Winﬁ prcfile dcag cqefficient >

Horizontal tail profile drag soefficlent

Drag coefficient lnesudlng engineg body and

vertical tall

Aerﬂdynamia'eerter model minus tull =~ point
on MAC where 1ift is assumed to sct ~ gssumed as

'Centef cf grdvity position

25% MAC for this ctudy

Rate of change of downwash angle with wing 1ift

agoefficient

Mean aerodyn&mlg chord {MAC)

Airplane welght in cunces

Wing aspect ratic

Horizontal tail

Fitching moment

Pitohing moment

model

M Nus

tail

aspect ratio
coefiicient

cegfficient at zero

"Horizontal tail induged drag coefficlent

i1,

()



chord point on the

Rate of sink in f£t/sec.

Pail volume = Sy Jgr,:. /5'/7/5:'

T Pail 1 g‘th, measured from the
of the wing MAC to the guarter-
¥he horizontal tail MAC

Tail length, measured from the CG to the quariter~
horizontal tail MAC :

Now for some eguations, but first let us look at a picture of the forces

and moments on the models
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Suming the vertical forces
e
Cy = !,1//';: 2V Sw

= CQuw + Ce.(”)
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Summing moments about the CG

£ 0 = -
—to (""E’" 5 ) +Cmp S CL‘C"’)%“

Using equations (2) and (3) and solvi
3

e w have defined wing and tail 1ift.

nduced drag is generally shown asj
. -
Coi = =
W AR

30 that for our example:
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e drag associated with
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that the wing drag is separated into two parts - profile and induced,

T 7Y 7 TN YT Ve e T,
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The .profile draz for the wing and tail sections used dn this study :

obtained from the February 1962 issue of alhOMODELLER, corrected to an
finite aspect ratic, The one given in this issue is 10. Thus, you ¢

only the induced drag depends on aspect ratio.
There is another source of drag and that is due fc downwash. Lift 1s de-

fined as that portion of the resultant force which is perpendicular to the

agirflow approaching the wing or tail. Now, since the wing produces 1ift,

it also produced downwash which acts over the tail. The amount of this

downwash increases directly in proportion to the wing 1ift. Consider the

drawing with one o1 the streamlines shown. :

Notice that the horigzontal tail 1ift is inclined aft slightly. The angle
to whieh it is tilted is equal to the downwash angle, E. Since this angle
rarely exceeds 8C, its vertical component parallel to the wing 1ift vector
is reduced in length less than 1%. However, the horizontal component is
significant and is defined by the equation:

Q., l)é = ix_-:/'l_. ﬂ:ﬂ} SN {i = {::' C;,,,} “:'; \ (:}
SH"-"@@ 'S* 55“"6, a‘} 2 po 3!2 gnglﬁs \_/
Now , since € vaves wath Ciw, then
i
Ew :fé o Cow : ' | &
_75? n
s¢ that »
SH de |
Coe =Cin 7 - Gy @)
5 dCL.w ;

Tne source for determining djﬁéhucame*from an 0ld Martin Aerocdynanmic De~
sign Manual. Whilg it is not as accurate as present day methods, it is con-

sistent and sufficient for this situdy. The data used are shown in Flgure 2.
.08 &
de
de 06 + T ——. _ ffw~ §
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erigine, body and
et hgac: g oonsidered in thls atudy ¢
J 5 - - AGe oo Qe U2 U4, The soaner will
ralues affect rate of sink. =
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4 word about Reynolds number (RN). It has been observed in testing that
sertain serodynamic parsmeters vary with BN. Those purameters are primar-
ity maximum 13ft coefficient and profile drag. 4As KN increases, max 1ift
increases and the profile drag decreases. The RN for the data in ATROMNODELLTR
was lieted as 75,000 and fortunately this is near the value of presently-
configured PAI power models., Wakelield and Nordic models having lighter
wing loadings and smaller chords will have much smaller RN and the wing pro-
fiie datz are or may not be valid. Werner Theiss has not yet provided us
with additional data.

when computing the division of 1if% between the wing and tail, we can
pluce the OG anywhere we want and find the numbers. However, for a given
wing and tail size and length, changing the CC position changes the airplane
margin of stability. And this is what is done in some cases. In other
instances when we wish to find ihe optimum tail size, we want to keep all the
other things, including margin, constant. The tall volume plot will be
used for this purpose assuming the line shown defines the neutral stability
line.  This line has the equation;

:%u'*?a/ f%/nf' (/,ev,za s-""zgr + . 7“‘:%
: ‘ : , : o) i
= 235 » _v.»:;?_:?‘ﬁ %ﬁ ("'fj
S | - Sw ¢
This value is the distance aft of the leading edge of the wing MaC reliative/ |
to the length of the MAC. : , 4 \__/

Margin of stability is generally defined as:

Margin = NP - GG/E

Theréfore, as will be seeng'dQ0$ of data will be guoted at a margin of .1.
This mesns that the €6 is placed 10% of the MAC Torward of the neutral point.
Rute of sink is caleulated by the following egquation:

Rfs = WlF) = ¥(se) & )

From equation (11}, it can be seen that the rate of sink depends ©
only the 1ift and drag, but also on the forward speed. Since and Cp 4
pend upon the value of V, it is then the combination of these three valuss
not just ¢, and ¢, {or L/D ratio) that determines the sink rate.

&

Summariezing the equations:

T =5
R,f{.?i = -;Ef) (#)
& = c 0 (2) -
7 j».;»‘? aﬁ};ﬂ : e
> 3 gl -n:_n-:-: s 5% < : o % A |
C:"-w w L&} Lo j & Mﬂ’wf“r Sis ‘/ﬁ 15 e~
g = 3 -
£ et a8t
e i
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FIGURE -

EFFECT OF SPEED ON FR7E OF S/INK
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Now that school is out on the eguations, let us do some compuiting. Say,
for exanple, we have an FAT power ship weiching 27 ounces. We Anow thathhe
wing and tail area must add up 10 58% sq. inches. Let us choose a 30% tail—-
L35 sq. inc., leaving the wing area at 450 8q. in. Assume for tail length
an ;n/ﬁ%¢&nd aCmppnr = —~-1. This latter value must be assumed since there is
e relisble information on this factor at model Reynolds numbers. If we bal-
anne the airplane so as to have 10% margin, the CG is at 6%¢  with the
v at .73¢. If we assume a flight speed of 20 ft/sec, & =//37 from Equation
1, From Figure 1 we can see that a’.r/z is equal tofr > G/ s UL
we have all the parts for computing wing 1iftw»C2,=A£zo using Fguation 4.
Then gy 318 computed from Rquation 2-~Cu* .37 . In order to determine the
induced drag. assume a wing aspect ratio of 8 and a tail aspect ratio of 4.
From Pigure 2 we find de/dew.gs? . Using Fquation 12 the total induced
drag is computed-~Cy =.0522 - T0 find the profile drag of the wing, we
must refer Lo Figure 3. Ab a wing Ce, =402, Cop,,=.02258 . At the tail
v .:‘371 Copsy = 0838 - Assmgxing Aﬁo;_’ - O2 , we use Bguation 13 to find total

Cop ¥ 0828 o Adding profile and induced drag together as in Equation 14,
N & jes? . Now we can compute rate of sink from Zguation 11==R/S = L.84
f1/sec. A% long last!

I

Several flight speeds must be selected and the computations run through
aguin in order to determine the minimum sink speed. Thie hae been done for
this exampie and is presented on Pigure 4. The reader must surely understand
new why a digital computer was used to sompute all the resultis of many varia-
tions shat were considered. The variations that will be presented in this
paper are as stated before, tail area, tail length, and margin of stebility.
Other airfoil data may also be considered when they become available. {Con-
tinued next month)

nJANKHoLS" F.A.1. Power by ¥, van Dyk of the Delft. MAC, Holland

, = i ¥
Here is another fine plan from Holliand. This is certainly a @70 group.
mhat tail moment looks pretty long, more tail volume fodder for 11 Bogart
¥

e o b
.
ving sec-

to plot. i don‘t recall any previous experience with the Gott 195 ¥
i uld send

+
tion. (Probably shows my iznorance) Ferhaps our friends in Hollund ¢
us some more information such as flight characteristics.
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GOING TO THE NATS?

\_/ On Sunday. July 28, there will be held at the Orange County airport &
wrorld War I Alr Show". Airplanes from the Prank Tallman, Paul Mantz collec-
“ioap will be flown and exhibted. These include Sopwith Camel, Fokker =7,
NYieuport 28, SB-5, DH-4, and Spad pilus famous racing aircraft. Children under
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air show last vear and ure posii Jyou will
g guite unigue occasion. Orange uunuy rport is
108 Alamitos Navel Air Station and is oniy 3 nmiles th ;
gorps Banta Ana Air Facility (the indoor site). dJuly 28 is the day
the Nats indoor events. Include thls in your plans.

DON_THOHPSON'S NOKDIC 4-2 SOARCERE

Suc.en from the November 1952 Iliinois Model Aeroc Club Monthly Newsletters

a;

year v’th reasonable succese. Drawings are oi the vest to date, The sweep~
back has rvesulled in an almost uacanny stability~-both on the line and off.
The model is next to impuasib;e te stall. Soszrcerer zisc has tvwe outsiunding
characteristics guaranneeu to keep the competition in ulcers. It will do
well over a ninute from 60 feel--at a sufficiently slow crawl, and in normal
flignt it h&s a slight rocking motion which looks for ail the ‘world like the
start of & thermal--three or four times each minute.

wpour slightly difjerent nodels have been flown over t‘e period of a

The wiug ting were lamiﬁafcd Lrom 1/16 sheet, soaked., glued, and placed
in a two plece form overnipg w,}_"Lee.ss flutter in this type construction.

Whas with sweepback, taver, and curved {Jack Daniels) tips, the wing will
; keep you concentrating at the building beard, but each adds to the overall
',4;per£0rnanceo T use a 250 ft. glide circie-~tight turns are difflicult with
\~jaw@ep hacke-but it will tighten up in 1ift. The ballast goes way back. The
short nose is just for bzshing things. HNe changes for windy weather.

Orizinal Lnsy*ration was Bill Hartill's "Starched Vulture", in Zaic's
‘61 Yearbook. {(Also Aug. 61 Socatter). More date on eweepback here-—confirmed
in my flight testa,"

Thank you, Don.

Subsaripticns:

Attention: Ses ithe March issue for renewal instructions. We need the money!

CORING NBEXT MONTH

Hav will bring Carl Herne's Wa&efield, the an half

’ Bogart's fine article, raporis from England, Canads |
' Austria, and Minnesota, and whatever else we can put
{ over on the Fostal service.
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