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About the Cover
We're always looking for something dif-
ferent for the cover of RCS0D, and we
asked Dave Garwood of Scotia, New York
if he could sent us a photograph for this
issue.  Dave does beautiful black and
white photographs and most of vou are
aware that many of his photographs and
articles frequently appear in magazines
such as Model Avdation, Flying Models,
Model Airplane News, and Model Builder.

If any of you are interested insending in
photographs for cover consideration, all
good contrasting B&W (in some cases
color) photos, in focus, will be consid
cred, Additimally, we prefer that you
tuen your camera sideways as Dave has
done for the cover this month, Gardon
Junes, in his column, goes more in-depth
about some of the things Lo keep inmind
when taking pood photos, Keep inmind
that weare looking for something differ-
ent and if we use your photo on the
cover, we will give you a free one year
firstelass ormrmail subscription to RCSD,
Soaring East to West

After more than 30 years of flying RC
sailplanes, another saiiplane enthusiast,
Bob Sowder, of Cordova, Ternnesses, has
"valunteered” foowrile a column he calls
“Soaring Fast to West”. Boh does an
excellent job of setting the stage for fu-
ture columns, and we leave it to-him to
tell you what his column s alt about. Hit
it, Bok!

IMS
Ihe 168t Annual IMS Pasadena, Califor-
nis Model Sport and Hobby Show is
seheduled for January 13 - 15, We re-
ceived literature From Bill and Anita
Morthrop that says, "As in the past, the
19495 show will Feature lots of live action,
with the operabing boat pond, outdoor
helicopter demonstrations, thelargescale
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Drel Oro Pacific Railway and, as in 1994,
Tamiya America will be holding R/Cear
rices on the patio outside the Conference
Building all day Saturday and Sunday.
An added attraction for 1995 will be a
display of full size kit cars, which will be
located at warious spots around the
show.”

The list of exhibitors as of July 20, 1994 is
quite lengthy, bul to name a few, the list
includes AMA, Ace, Aerospace Com-
pusite Products, Airtronics Ine., Cannon
R/C Ine., Carmark Electronic & Model
Supply, Charlie's, Compuosite Structures
Technology, EH. Yost & Company, East-
ern Tool & Supply Co., Tekoa, Futaba,
Hobby Lobby International, Hobby
Shack, Horizon Hobby Distributors, Just
Mane Fun Models, MM Glider Tech,
Model Research Labs, Peck-Polymers,
Hig Manufacturing Co. Inc., Superior
Aiarcraft, Vintage R/C Society, Astro
Flight, Intl Miniature Alreraft Associa-
tiom, and Socety of Antique Modelers,
Printing of RCSD

It was almost six years ago, but 1t seems
like just yesterday, that we asked Joe

Horland of |, Morgan Graphics in Con-
cord, Califorma to print RC50 for us
every month. Joe has done a wonderful
ol and has pul up with our printing
questions and requests, But joe is going
ontoother things. Wewishhim luckand
thank him farall the help and support he
has given us for so many vears.

1L Is casy Lo get spoiled having someons
like Joe around for sa long, and with this
writing, we are looking for someone new
tor prut wp with our questions and help us
get RCSD out the door. While we can't
tell youwhothatwill be as yet, wewanted
to let you know that there are changes in
the mill and are hoping that this ssue of
RCED will be as good as ever, or even
better. |Howewver, we also know that
there is always a learning curve when
doing something new, so i we do some-
thingwrong, we'll try to fix itnextmonth,
and apologize in advance!

Searon's Greetings!

Merry Christmas
& A Happy New Year|
Jerry & Judy Slates

by Lee Murray
Appletom, Wisconsin

For thuse of us whohave prescription
plasses, we are often dissuaded by
the cost of new prescription sun
plasses; we might use generic uncor-
recled sun glasses, erther clip-on or
just plain sunglasses. | have discov-
vred thal sun glasses can be created
troman ald set of prescription glasses,

Ihose of us above 40 have to et new
glasses more frequently, as our arms
get shorter and our eyes won't read
the fine print any longer. My former
prescription glasses were tinted for
only 57 by Shopko, a Midwest and
Northwest discount departmentstore
channe | instially worried about per-
hiaps getting too much UY radiation
throwgh the inexpensive inting. To
satisfy my concerns, | measured the
UV and visible light transmission of
the lenses with some equipment in
the lab inwhich1work. The physical
spectium showed the tinting to filter
maore than §5% of blue and ultravio-
let, while only filtering less than 50%
uf the greens and reds, The colors are
brighter and 1 think | fly better with

these glazses, W
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1778 5. Beltline Highway
Mohile, Alabama 36604
(205) 471-2507 (days)

Visalia at Tts Best
“California, Here I Come", was the
song in my mind in early September of
this year, [ had just received my confir-
mation for the Visalia contest, The next
hill tor climb was how to pay for the
airline tickets. That hill looked like a
mountain, Day after day went by, butno
money until, one evening atter supper, |
heard one of thuse two hogs squeal out.
That's when it all came together. I'm
suwre yall remember the two hops that
Fred Weaver won? Well, he never came
and got ‘em.

The rext day, me and the baby lnaded
them up and away we went Lo the mar-
kel They sure made a mess of me and
my truck, but who cares, ‘cause the price
of bacon looked real pond to me. (If
you're reading this, Fred, the law says
that possession s nine-tenths of |

thelaw, and the feed kill was pretty
high. Actually, youcould owe me
for all that tender love and care |
took on your used-to-be hegs.)

Departure day to California finally
came, It was both a happy and a
sad day for me. Yousce, | was the
first one in the family to leave on
such a long trip. All the family,

Ben Clers with Mako,
Page 4

James

e dad
Srmith with Sula Bird.
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R/C Soaring Digest

including aunts and uncles, |

loaded into the pick-up. It
was standing room, only. At
the airport, there was a lot of
huggin', kissin’, and cryin',
But T had a job to do. 1 had to
show them Californians that
the south would rise, again. 1 |
had to defend them southern
boys back home, and that 1 |
finally did.

Aslentered through the plane
door, 1 hollered back al the
family, “I'll see yva'll, Tuesday.”
It was a good flight. The only prablem
was that Igota little of tired standingand
helding onto that bar the whole flight.

California was a lot different than what |
was used to. Gettin’ there u few days
early, | was able to find my way around
Visalia. Now, Visaliaisinavalley, and is
known for being one of the greatest agri-
cultural productive areas in all Califor-
nid. You name it; they grow it there

They sure grow some nice folks there,
Lo,

December 1994

Top Ten (L - R):
! - Roger Lucke
2= Joe Werts
3 - Jim Skinner
4 - Scott Memnder
5 B.]. Wetsman
- Fred Sage
7 - Ben Clerx
i Cafdl.« Robertson
9 - Fred "Cornfed” Retlig
10 - Bon Vaann
{Cody Robertzon twon the
Myaffiewinanen Genesis.)

Ron Vann with Prism.

{ Below) Beat Malsnitoto
with “X-CELENT"
F3RB, hallpw

core fionte et

Qut to the field varly Friday morning;
folks started showing up to set up tents
and mobile trailers. Seems that sumeons
had a hrand new 100oat motor home. 1L
was lunger than my housel Tent City
started to appear. Looked like a high
dollar refugee camp tome. After the tent
and camper row was set up, [ guess il
ended up about 400 feet long, and twa
and three tents deep, with one row of
campers and motor homes, [bwasbigger
than the fair back home!
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E nr:;m? ﬁ ns, Robin & Pele .I'sa:!
Peregrine & legend

ﬁ-‘ r..- -

Raffle tent, Forget il, I've got
thi winsting ticked.

Field workers started setting up for the
world's biggest twoday R/C glider con-
test; and what a contest it was! There
was o sense of excilement in the air,
'eaple were pointing fingers saying,
“There s sv-and-s0." And, “Dhd yousee
what's his face?” There | was in the hot
bed of this sport; 1 was among some of
thevery hest, Sameof the fliers | remem-
berseeing were Skip Miller, Fred Weaver,
[andy Spencer, The Renaud Brothers,
Joe Wurts, Rich Spicer, Daryl Perkins,
Mark Levoe, Tom Peadon, Donand Hetty
Vickers, David Layne, Henry Bostick,
Ben Clerx, and Ron Vann. (My, [ am
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Larry and Gary Fogel wi-h':
Midtiplex DG 608,

dropping names {ike peanut shells at the
circus, ) Now, | know that not all the hot
shots from around the country were able
to show ap but, for the folks that did,
their goal was to finish on the first page
of a five page list that contained the
names of 220 fliers!

Friday was a day of jusl testing the air
and trying to get a little momentum on
yourside inanticipation ofwhat the next
twao days would bring. Some guys were
checking their C.G., while others did
nothing but practice their landings or
fine tune their plane for the best launch,
For myself, [ was rea.d}r, If I didn’t have
it before 1 got to California, then [ sure
wouldn't find it now. So, T just kinda
milled around, meeting new folks and

R/C Soaring Digest

checking vul the wares on display by the
kit mannfacturers, Let me tell y'all, this
had to be one of the best trade shows on
site of any of the contests [ have ever
attended. Just to list some of the ven-
dors, there was Airtronics, Layne/
Urwyler, RnR FProducts, Spectrum En-
terprises, Levoe Design, The Bag Lady,
Kennedy Composites, Clerx Aeronau-
tics, MM, and Tekoa. To tap it all off,
the ahove all donated prizes for the greal
raffle!

The raffle tent was jam packed with any
and everything needed lo supply a R/C
modeler with. It spems that just about
everyone in the model ghider industry
donated something such as Slegers In-
ternational, Wood Logic, Henry Bostick,
C.R. Aircraft, Team Taco, Global Qual-
ity, and RCSD, The list could go on and
on. There wasevenstuff there that wasn't
related to alrplanes such as a blow tarch
set, bike, drill presses, touls, ete. You
nameit, Everything but the kitchen sink
was donated, and it might even have
been here someplace, too,

Une thing | knew for suve was that | had
tustay focused. The raffle, the folks, and
the partying was nol what [ had gone to
California for. | was here toowin, | told
some of the locals that [ would sure like
to do real good at this contest. 1 don't
know why, but they just laughed and
said; “Hoy, this contest s for fun and
partying,” But I knew better and that
when thesmoke cleared, only a hand full
would be left standing and holding tro-
phies in their hands. It was to be an up
hill climb of fighting and scratching to
getto the top of the hill, where only a few
would be able to stand on top of the
mountain and claim a victory.

Itossed and turned all night long Friday
night, wishing that the night would
quickly pass, and I would be able to get
to the flight line and get that first flight
over with, However, 6:00 A.M. came too
quickly, and 1 found myselfwanting maore

December 1804

sleep as | made my way out to the field.

Onece my plane was assembled, 1 turned
aver my fransmitter to the folks at the
well olled impound tent, 1tell you, they
guard those transmitters like they was
gold: They even rian a magic wand that
made a funny noise over those things. |
can't begin ta tell va how well the Visaha
group ran that contest. 1 mean, they ran
220 plus fliers per round in about one
hour ind twenty minutes! The suipris-
ing thing was that | never felt rushed.
Things just went along quite smoothly,

All right! Tothe competition. The pilots
meeting went quick and smooth, The
sky wits blue and perfect on both days,
witha little downwind pushin the morn-
ingon launchesand landings, Firstround
was three minutes, then a five, a seven,
and a four. The first round on Saturday
was quite easy, but those landing points
were about as hard to get as finding hens
teeth. {'m telling you, they hed the 25%
which was the fighest score you could gel.
They musta hid it i beteen toa 15% and a
10% on each end.) The landing zone was
a long rectangular box with a small cen-
ter box for the highest score, [twashy far
the hardest landing zone 1 have ever
S8

Asround twoended, itseemed thatabout
thirty fliers would rock back and forth,
fighting for the tap ten honars, On Sun-
day, the day started just the same, but a
pattern far the top ten Hiers was set. |
wasn't in the top ten, but I was close,
Them boys hung tough. Bvery time |
tried toopen the door, they just slammed
it tight There were three rounds on
Sunday. During the second round, 1
looked over (o the left of the Qight line
and noticed that there were about ten to
fiftecn planes in one thermal, and all
were poin’ up. Aslwatched, twoot them
got all tangled up: & Spectrum and a
Thermal Eagle. They were |ocked to-
gether bke two hawks fighting; they
werespinning outof contral. Itlooked to
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be just a matter of Hime until they hit the
ground. But the pilol of the Thermal
Eagle got his plane under control, and
broke away with only a few scares; the
Spectrom never stood a chance and spun
to the earth oul of control,

I'he contest came down bo Jos Wurts and
Roger Lackey challenging each other for
the first place spot, only fo have Roger
come ouk on top. Looking at the team
standings from a manufacturer version,
l'eam Mako took first and seventh, Team
Super-V (had the most planes in the top
ten) took fifth, eighth, and ninth; Team
RnR took fourth, and Team Alvtronics
took second and third,

Inclosing, the raffle was second to none,
and the folks at Visalia want ta thank all
of the donors who helped close out this
great contest. There is one thing Lwould
like to say to the rest of the country that
cannot compete or go to California; the
unly thing they have better than the rest

of the country is more competition on a
regular basts, and the only way to beat
them at their own game Is to practice
every chance you get. That way, when
they come eastward, we can put an old-
fashuoned home boy whippin' on them
and send them home cryin’ like a baby
Signing Off,
Cornfed

L5, Say your prayers and don't forget to
rake the leaves.

ATTENTION: Joe Rodriquez of Califor-
nin. Don't forget to bring extea ghue to
the field and wiggle the stick, B

Hexcell: A Newly
Available

Core Material

by WL Williams

Gravel Switch, Eentucky

Structurally, the ideal core material for
sandwich type construction is a honey-
comb rather than a foam. Full size air-
craft have made use of an aluminum
honeyeomb core for decades, but noth-
Ing comparable which would be suitable
for medels has been penerally available,
Recently, however, Aerospace Compos-
ite Products added toits linea 1/8" thick
honeycomb core made of an impreg-
nated Nomex fabric. {Actually, ACP of-
fers two honeyeombs, The regular hon-
eycomb s intended for flat and slightly
curved parts. A second version, which
has cells that are 3 times as long as they
are across, 15 used for tighter curves)
Because I'm curious about anything that
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might allow me to build a better model,
| purchased a small sample,

Forseveral months, the sample sat on my
bench, | was puzzled, How was [ sup-
posed to tell how much resin o apply to
a skin to make a good bond to the honey-
comb? Eventually, I decided dithering
wasn't poing to give me an answer and
that the only way far me to find out was
te give it atry and see what happened. |
wet out 3 or./sq. yd. glass fabric on
mylar sheets using enough resin so that
the weave was covered and the surface
lovked very slightly wet. Ordinarily, at
this point in a layvup, [ would use (oilel
paper o blot up the small excess resin
that changes the look ot the layup froma
dry look, in which the weave stands out,
to cme in which the weave is filled and
thesurface hasaslightly wetshine, Then,
the sandwich of fiberglass - honeycomb
- fiberglass was pressed between twvo 3/
B* glass plates with four or five pounds of

R/C Soaring DMgest

handy stuff piled on top. This was done
in a very casual way using sume excess
resiny and scrap fabric after | finished
laying up and bagging a wing. Thereare
no doubt more sophisticated procedures
which 1 would very much like to hear
about, hut | was on my own.

The resull was a sandwich which was
approximately or even a bit lighter than
acomparable balsaor Hohacell and glass
sandwich; and roughly comparable, or
perhaps somewhat stitfer. Hut, the im-
pact resistance and peel strength of the
bond between the fiberglass and the hon-
eycamb was very much better. And, the
honeycomb itself, which is very floppy
before lamination, turns aut tohave oul-
standing strength in compression and
torsion. Altogether, the properties of the
sandwich should make fora lighter, more
ding resistant and eastly repairable struc-
ture, When it does [ail, it tends to do so
locally rather than de-laminating aver
an extensive ared.

1 won't try: o describe how it looks, but
when using fiberglassin the sandwich, it
it possible to visually inspect the bond
between the fikerglass skin and the hon-
eycomb. 118 casy to tell if you've got a
goud bond. And, the honding process
doesn't appear to be critical. When the
honeycomb is bonded under light pres-
sure toa wet fiber layup, the edges of the
honeycomb cells seem to press slightly
into the fabric, and the resin wicks up
ontathecells, Light pressure,a pound or
S0 per square inch, seems adequate; a
low cost vacuum bag pump provides
more than enough force for a good bond,
Unee you're confident about getting a
good bond, there shouldn't be any prob-
lemusing thesametechniqueand switch-
ing to Kevlar, or carbun fiber, for a skin.
After the initial sample worked out so
well, | did somie more trails to see what 1
could dowith the stuff. Unless you slitit,

youcan'tuse it fo mold covmplex shapes,
and the 1/8 inch thick material is not
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suitable for a very small radius comer,
which you can do with thin balsa or
Rohacell sheets. But for maderate 1" or
greater radius curves, the Nomex honey-
comb 5 tough and easier to work with
for many applications than either balsa
or Rohacell.

Fortail cones, | found that it was possible
to first laminate fiberglass, to one side of
the honeycomb, on a flat surface. Then,
after the initial layup cured, 4 second
layer of fiberplass could be wet outon a
positive mold. With the exposed honey-
comb tio the inside, the one-sided cured
part could be wrapped around the man-
drel and either vacuum bagged, or
strapped in place with rubber strips. 1
also molded a sandwich wing skin by
pressing a wet layup on mylar carriers
between two foam blocks into which an
airfoil contour had been hat wired, Ex-
cept for what would have been the ex-
treme leading edpe (ahouta halfaninch),
the sandwich skin followed the contour
preciscly. B

Bubble Wrap Hint
..by Gregory Vasgerdsian
Martinez, California
Upon moving Lo our new home, |
bought some bubble wrap and
found it tu be the perfect thing to
make wing and fuselage bags out
of o he!p protect my modals. |
purchased lwo rollsof 2'x 1507, one
inchhubhlewrap fromalocal pack-
aging distributor for $50.00. That
was their punimum order, more
than T wanted, but you could gon
on it with your flying friends. The
bubble wrap is pre-perfed every
twelve inches, and T used Lwo inch
wide packaging tape to make the
wingand fuselagebags. Notnearly
as nice as the quality bags from the
Bag Lady, but much cheaper for
those on a tight budget. B
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Jer's
Workbench

lerry Slates

P.C Box 2108

Wylle, TX 75068-2108
(2147 442-3910

Completed Fuselage
& Model

Last month, | installed
the plug into the parting
tray and caulked the
edges, That completes |
the preparation, su let’s
complete the mald this
monthand wind up with
acompleted fuselageand
maodel.

Ok, let's start to work.

First, if you have an air r
compressor, start by
blowing off any dust on
theplugand parting tray.
Il you don't have an air
COMPressorn, use a soff, M
clean rag and wipe the &
plug and parting lray
clean. Next apply the
mold release, [ use a
product called "Frekote
1711 Mold Release” that
comesinanacrosol spray
can. Read the instrac-
tions carefully and then
apply two coats. Care
should be taken that
there are no runs or pud-
diing. If there are runs,
they should bewiped off
withasoft, cleanrag, and
another coat of mold re-
lease should be applied.

Mext, cover Lthe plug and
parting tray with news-
paper tokeep il dust free
while mixing the surface
coat. The surface coat
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that 1 will be using is blue In color and
metal filled, and it is called BCC-8060.
Again, read the instructions. The two
part epoxy surface coat 1s muxed 100
parts of resinto nine parts of hardenerby
weight,

Remove the newspaper from the plug
and parting tray and brush the surface

Phote 1 - Doesn't look like much, but it's the parting
tray and plig with suvfiace coat applied,

Photo 3 - Second layer of fiberglass cloth
fatd on ab @ 45° angle the ather way,

R/C Soaring Digest

Photo 4 - Completed first half of the mold.

3

L

\

Phata 5 - Using a thin puddy knife to
release the mold from the parting fray,

Photo 6 - Cutting in the keys.

coat onto the plug ond parting tray.
(Photo 1) This step should be done
quiickly because epoxy surface coat only
has aboutl 30 minutes of potlife, The coat
will cure in about 4 hours af room tem-
perature. While the surface coat is cur
ing, take 5 yardsof 7.5 02 Hiberglasscloth
and cut it into strips 5 to 6 inches wide.
Stack neatly, set aside.
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The photographs of the
completed mold and fuse-
lage arean black and white,
but the final color is amber.
| am using Safe T Poxy 11,
Epolite resin-2410 with
hardener - 2184, This ep-
oxy resinwels oul very well
Land dries bo a hard finish.

After the surface coat has
cured, itisnow time tostart
laying up the mold, First,
brush on a coal of epoxy
over all of the surface coat.
Then, mix a thick puddy of
gpoxy and colloidal silica;
fill any corners, places
where the fiberglass cloth
won't lay into easily.

The first layer of fAberglass
cloth s laved in at a 457
angle. {Photo 2.) The sec-
ond layer of fiberglasa clothis rotated 90°
or 45° the other way. (Photo 3.) Repeat
these Jast two steps until there are &
layers. After completed, clean up the
mess and leb the first half of the mold
cure, which will ba about 72 hours at
room temperature, (Photo 4.)

Now, it is time to remave the first half of
the mold from the parting tray. |usea
thin knife as shown in photo 5 It is
important towork very carefully around
the mold edges while trying W find a
spol where the puddy knife can be
waorked in under the mold, Once found,
then continue all around the mald with
the puddy knife. Next, tip the parting
tray up onitsedge, and pushthe plug out
of the partng tray, Be careful that the
plug does not come vut of the mold half.
There is some caulking that will have o
be removed.

In the next step, using a Dremel tool, eut
in the keys. (Photo 6.) A key should be
cut every 6inches or so arownd the meld.
The keys emly need to be about 1/8 inch
deep. The keys insure correct alignment
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This completes the first hall of the mold,
and the parting tray can be sel aside, as
it is no longer needed. But don’t throw
itaway, yet. ltcanbe used again to make
another mold some day,

For the second half of the mold, repeat
all of the above steps starting with the
mold release, surface coat, and then the
B layers of fiberglass cloth,

Of special note, when brushing on the
surface cual, make sure that it is hrushed
into the keys and that there are no air
pockets,

Almostdone, using 3/4" plywood, make
a frame about 1 1/2" wide around the
edges of the mold on both sides. The
frameis ghied on using epoxy. Drillal/
4" holeaboutd" apartall the way around

the mold. Install 1/4 X 20 T-nuts and
balts.

In the last step, before opening
the mold, use a saber saw o trim
the excess fiberglass off up to the
plywaood frame. There will be
some rough edges, and a bit of
sanding is then required. Now,
you can see the center ar parting
linebetween the two mold halves.
Remove the balts, Using a thin
screwdriver, splilthe moeld apart,
1f all goes well, the maold halves
will come apart and the plug can
be removed, Some force may be |
required.

Remember the aerosol spray
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Phate 7 - Cipen mold. See
fext for removing paint,

when bolting the mold halves tnge{her

Material Used

BCC 6060 Epoxy Surface Coat
Morter Warner Industries
2800 N, Nichols
Fi. Worth, TX 78106
(817) 625-5321

1 oz. fiberglass cloth

7.5 vz, fiberglass cloth

Fraskote 1711

Parting Wax
FibreGlast Developments Corp,
1944 Newva Drive
D.azl‘ﬁn. OH 45414-3598
EE ) 821-3283

Sate T Poxy 11 (epoxy resin)
Alexander Acroplane Co., Inc,
P.0. Box 909
Griffin, GA 30224-0909
(BO0) 831-2949

Pi{wuud, T-nuts, bolts, washers

ocal lumber yard

Rubbing compound

Local aute parts store

Phate 12 - Kirk Massey with completed mode.

R/C Soaring Digest

Phiato # - Completed fuselage mold,

FPhoto 3 - Completed rudder mold.

Photo 10 - Completed rudder,

Photo 17 - Completed fuselage,

December 1994

paint that | used to paint
theplug with? Thisiswhat
happens if a good paint
such as gpuxy paint 15 not
used, (Photo7.) Ofcourse,
the paint can easily be re-
moved using paint re-
mover. But don't use Ac-
etone, as it could damage
the mold surface.

The last step is the hardest
part: polishing the mold.
Startwith a good, fast cut-
ting rubbing compound
{red in color); fnish with
a white rubbing com-
pound. When satisfied
that the mold is wall pol-
ished, 5 or 6 coats of part-
ing wax is then applied.
Thome!|

| am nust going to lay upa
fuselage at this time. 1F
you get this far with me,
you can probably lay up a

W fuselage by yourself. 1f

Yo have any questions,
just give me a call and |

- i will be glad ta help.
| The completed fuselage

was laid up using 3 oz
crowfoat and 4 oz. fiber-
glass cloth with an added
strip of Keviar. The total
weight of the fuselage 15
about 4.5 oz. The fuse-
lages are available from
Kirk Massey al New Cre
ations R/C, Kt 2 Box 500,
Willis, TX 77375, (409) 856-
A, 00 AN T0O0 M.
CST. |
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L 1 F T with Ed Slegers
Route 15

Wharton, New Jersey 07885

(201} 3660850 - FAX (201) 366-0549

930 AM - 5080 PM (Closed S, & Muon)

Getting Started in Electrics
With the weather changing and thebuild-
ing season upon us, [ am petting lots of
questions about what is needed to make
an electric sailplane, Most of this has
been written betore, but for those of you
whe may be getting RCSD for the Hrst
timne, or iln.']juht thinking about getti
intoelectric, | will cover what | feel waul
be a good combination of equipment
with which to start. The combination 1
will discuss is for the entry level pilot
starting out in electric,

The Plane
[ would recommend a bwo meter size
plane, Any smaller, and equipment in-
stallation becomes o problem for the be-
ginner. Any larger requires much more
expensive equipment. A boll down 2
meter wing is the best, because itis much
easier to install and remove batteries.
Although, some two plece 2 meler win e
dowork. Try toavind a plane with asli
on nose cone. This makes getting to the
motor very difficult. The prop and spin
ner would have to be removed to get the
nose cone off. A fin that is wide enough
to put a servo in also helps. By puttin
the rudder (if vou need a rudder, whi
many electrics do not use) servo and
elevator servo in the fin, there will be
more roomm in the fuselage for the batber-
its. Some airfoils that work well are the
E3sY, SDX0ATY, and 503021, For rudder
and elevator only, the E205 is a goud
choice. Currently available, either the
Falcon 550F or E Hawk would make a
fine chofee,  Por rudder - elevator only,
something like the Astro Flite Challenger
works well.
The Motor

It might be tempting o get an inexpen-
sive "canned” type motor to start with,
but they have less than the adequate

owertndog glund job. I believe that this

pe of motor has been one of the muin
reasons thit electrics has not progressed
as mpid]}' as it could have in this coun-
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try. The best choice is the Astro Flite FAL
05, The FAL .05 will give you good
performance at a reasonable price. The
.05 that I would recommend is the & turn.
If you think you might want more per-
formance, get the 5 turn, But the 5 lurn
will give you less Tun time. For even
more performance, you can SEgnd afew
more dollars more and get either the 5 or
& turn, lightened and finely tuned by RC

Creations,
The Prop
Volumes could be written about props
and mator combinations, but for rﬁe b
ginner using a 2 meter with an FAL 05, a
very goad set-up would be a 40mmspin-
ner, a 42mm yoke, and Bx5 blades. |
would also recommend using carbon fi-
berblades. They are lighter and stronger
and dont flex as :I'h'l:fﬁ as glass blades.
Tokeepth lu.?ma?temd 1l wd
[} the e light and sti L3
run t'mEE, I Eﬁe Han?r]:'l SCR Hlﬂéﬂ'h‘nere
arelargercells for more run time, butLdo
not think the extra weight is warth it
The idea is to get the plane up for
thermalling, so long run tune is not nec-
essary. | would also recommend getting
twa packs, so that one can be charging
while you are flying with the other.
Speed Controller - On/Off
Both work fine for our application, For?
cell, B.EC. is fine. This s what [ use and
have never had a problem, but any more
than 7 cells and I donot usethe BEC. A
good choice is the FX350. This can be
used with or without BELC.  Another
ood choice, at a very low cost, is the
bbe ondoll switch., Bul il does not
have B.EC. Astro Flite also has some
very fine controllers. Make sure that
your choice of controller has a brake to
stup the motor so the prop can fold back.
Chargers
There are many Lo pick from, but to get
the best results, get a charger that can
::harga uptn'i!'!relf:: hasadjustable amps,
and definitely is a peak detectioncharger.
I Believe that if vou follow these guide-
lines, you can have many hours of fun
flying, With the cald weather almost
here, electric flying is ideal. You do not
have to spend time setting up a winch or
retriever, Just hop out of your warm car,
take a flight, and then {mp inte your
wirm ar while the battery charges.
Good Flying!
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<t Kﬁ\ﬁ%
cow?

Kn%r PMearson

1075 Space Park Way #182
Mountain View, CA 94043
(415) 962-B048 (eve.)

Trainer vs Trainee Revisited
We've returned, the huskand and wife
brainer set team.

My first flight lesson was over the gravel
pit in Issaquah, Washingtom. The wind
went from variable o gileh. Intermittent
lessons were at Four Corners, Mount
Tamalpias, California where the slope
lft was a little less turbulent. Glider Hill
in Coyate Park, Fremont, California was
a little narrow on our day. Eagle Bulle,
Washington has been the best, so far,
The wind was light, but the lift band was
wide and smooth.

Being determined to keep this trainer/
trainee relationship amicable, my Qight
manager and [ doggedly followed the
protocol adhered to during vur previous
sessiong, (Always carry your own set of
car keys, just in case. )

First, we reviewed the operating param-
eters, Forthebenefit of repetition, [again
took the time to work the controls of the
Daodgson Pivol while i was firmly test-
ing on terra firma. Left rudder, right rud-
der,.. This time, [ really focused on how
far the controls moved with each stick
movement. [t has been menbioned that
the duration each movement is held is
alsoofimportance, Wingeron i, wingeron
down... | reprogrammed my brain with
the plane facts, When the elevators move
up, the nose of the plane goes up, Con-
versely, when theelevatorstiltdown, the
nose points down. (Think wp. Think up!)

While 1 was thus engrossed, my trainer
must have taken several patience pills.

After the Pivol was airborne and posi-
Decemhber 1984

&7’\
andy,

timed high in the sky, my first task was
tis serpentine it (My dressage is show-
ing, jdirectly away from me. | tried torget
smooth, even, hall cireles, first to the left
and then to the right. Two sets and the
curator of the master receiver would re-
position the plane so that 1 could com-
p!ete the exercise. That went well, but
my next task was to do a figure eight
parallel to the hill.

Ah, the learning plateau. Whe invented
it? Would you belicve thal it is a named
phenomena? A person can learn just so
muech and then, "WHAM!™ The brain
fills up and nathing more can be learned
until new cells grow. (This particular
theory has yet to be found In any scien-
tific writing.) One minute you are a
prodigy and the next, you are at the
Rottam of the class, left to relax and enjoy
watching the other planes fly, hoping
things will soon go right, again.

[ hit my platean. After hearing, "Never
tum into the hill,” ad nauseam hit; |
realized that the perfect maneuver, aboul
which I was ostentaticusly proud, was in
actuality execuled by a certain know-it-
all who neglected to inform me that my
transmitter juices had been cut off. My
controls had been terminated. (Hence-
Sorth we wnil define wha is in control...}

That was it. My plateau reached, | un-
plugged the trainer cord with the confi-
dence that next tima, my figure eights
would be great.

After I am able to execute figure eights
with precision, I will learn o perform
serpentines with the plane approaching
me. Lam told that it is tricky lo reverse
the eye to hand control directions. Land-
ing will remain the challenge.

I'll know | have graduated when | send
my instructor o the car for a Coke, and

he goes! &
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P.0. Box 975
Olalla, Washington
98359-0075

Four Basic Concepts
Part 3

All af the graphs shown so far point to
markedlyincreased twist anglesas sweep
angle decreases, and so on the surface it
appears 2 plank planform, thal is a wing
withno sweep of the quarter chord line (-
1.15 degrees leading edge sweep inour
example), is not possible, However, by
incorporating wing twist into the airfoil
section ilself we neatly overcome this
seeming difficulty,

To see how this works, we will use two
reflexed sections with slightly different
pitching moments, the T 228 and the
E 230, (E 228: Cpy = +0.0143, gy = +0.34;
B 230: C g = +0.025, the pitching moment
advocated by D, Pankmin rather than
the value published in MTB 1/2, ajp =
+1.73). Gee Graphs 6 and 7, respectively,

These two grapha provide an mteresting
bit of information, The E 228 {Craph 6)
requires washout (trailing edpe up) for
rearward sweep, as would be expected
from what we've seen previously, This
indicates the E 228 is not stable enough
for a plank configuration with the static
marginweve chosen, Onthe utherhand,
Graph 7 demonstrates the E 230 is actu

ally toostable, The graph shows the £ 230
requires washin (lrailing edge down) for
rearward sweep! To achieve a stahility
factor of 0.035, the wing tip must actually
prevvicde an up force if the wing is swept
back, and a down force if the wing is
swept forward — just the opposite of
what we've seen in all of the previous
examples.

A plank planform with a stability factor
Page 16

of0.035 and ne sweep of the leading edge
wauld, therefore, require an airfoil with
a pitching moment between that of the
E 228 and the E 230, but closer to the I
230. As an exercise, we computed the
pitching moment required for this plank
planfarm and stability factor; 1t turned
out to be 0.021, as was intuitively antici-
pated. As a point of interest, the 11230,
when used with the unswept plank plan-
form described above, requires a stabil-
ity factor of 0.04167.

A few closing notes are in order.

+ Bill chose the 100 inch wing spanbased
on performance, ease of transportation,
and a large number of viable construc-
tion methods. For those building other
sizes, all linear dimensions can be easily
proportioned, while all angles remain
the same

» We used a stability factor of 0,035 and
an overall Cp. of 0.6 for all of these ex-
amples. The required twist angle would
increase in magnitude for w ugher stabil-
ity factor and lavger Cp, and decrease in
magnitudie for a lower stahility factor
and smaller Cp value,

¢ While the stability factor is always
directly related tohoth the location afthe
center of gravity and wing twist, changes
in design O, are related to wing twist
only. Weused a design C) of 0.6 only for
the purpose of canstructing easily read-
ahle graphs, In the actual design process
the €1, used in computations will be a
fraction of this value and there will bean
attendant lowering of the twist angle
value,

* In practice, swept planforms have bet-
ter performance than planks of the same
dimensions. This is due to the inherent
high drag of reflexed airfoils having
markedly positive pitching moments. In
desigming a plank planform, therefore,
you will want to use a reflexed section
with nu more reflex than necessary to
providea comfortable amount of stabil-
ity. Additionally, swept wings tend tube
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more maneyverable than planks,

= Swept wings utilizing amfinls with
pitching moments close to zero are now
generally accepted to be the best per-
formers, even though these sections do
not have the lift capability of more con-
ventional sections. A sweep angle of 15
tor 20) degrees and a fwist angle of |ess
than four degrees are usually suificient
to provide needed stahility when low
pitching moment sections are used.
* For convenience, Table 3 provides the
moment coefficient and zero lift angle
data for the six airfoil sections mentioned
in this series of articles.
= The four basic concepts enumerated
below should be an inherent part of the
designer’s knowledge base if an efficient
desipn 1s to be the result.
{1} increased stability (a more forward
CG) requires more bwist
(2} alarger Cypoot requires more hwist
(We've now seen the Cmﬁp has an
eftect on the geometric twist re-
quired as well.)
(3)  increased sweep angle lessens the
amount of raquired bwist

(4) u larger design €1, requires more

* Asusual, we highly recommend read-
ers explore avenues related Lo their own
specific Interests. This is an excellent
learning enviromment which can pro-
vide much enjoyment;

* Lastly,a reminder for those of you with
compulers... Some time ago we wrote a
BASIC program which determines both
the required wing twist and actual loca-
tion of the center of gravity as measured
from the apex of the leading edge, The
program is available in printed form, not
ondisk, buttakesjusta matterof minutes
lo type in. The code is available in
Microsoft QuickBASIC for IBM com-
patibles and in Applesoft BASIC, The
latlercode s faidy gencricand relatively
easy to translate to other languages. We
are now working on the QuickBASIC
code for a Macintosh version using the
same algorithm, Please send a legal size
SASE for a copy. Be sure to note in your
request which version you need.

Inthisseriesnfarticles we have attempted
te explain how the location of the center
ot gravity, the pitching moments of the
arrfoils used, the chosen sweep angle,
and the design liftcoefticient dictate wing
twistand overall pitch stability, Wehave
tried to limit our discussion to pitch sta-

tuvist
REF DESIGMATION 510 ag SECTION PROFILE
1 E 205 Q046 | 237 | T T
2 E 205.ny +0.045 ¥2.37 ARy
3 Jymmeticol 0.000 0.00 S
4 EH 2/10 +000165 | 07 | — ———_
=] E228 10143 +0.34 = P
& E 230.Eppler/MTB 142 +0.053 +1.73 = ———
7 E 230.Parknin +0.025 +1.73 e ——
o Table 3
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bility as it relates to only these variables.
We thus have not discussed control sur-
faces, A number of readers haveinguired
about this lopic and asked us to include
information about contral surfaces: their
types, sizes, shapes, locationsand ranges
of deflection. These topics will theretare
e explored i future columns,

Privr to publication in RCSD, we printed
a copy of this article and gave it to Bill
Kubiak for comment. Next month we'll
share his thoughts on the material pre-
sented.
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V-Tails... Why?

by George G. Siposs

Costa Mesa, California

V-tails are becoming quite the rage these
daysand some modelersthink thatwe're
facing a brand new concepl. Actually, 1
remember seeing articles about V-tailsin
modeling magazines in the 1940's. (Yes,
I've been modeling that long.) There is
nothing really magical about them;
they're based onsimple math and geom-
etry,

On Fview drawings you may have no-
ticed thatif vou only look at two views of
amodel airplane’s tail surfaces (let's say

Top View Side View
!
™ End View
Conventional ~ Can Be
or : Either!
Figure 1
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plan view and side view), you can be
fooled because the third view can take
many shapes, For instance in one view
{Fig. 1), an object can look like a circle,
while in the other view it looks like a
stranght line (the edge of a Dal plale),
while in the third view it looks Hke an
ellipse. Thus, you may have noticed that
a V-tail looks like the lip of an arrow in
the Front view, whereas in the plan view
it looks like a standard stabilizer-eleva-
tor, and the side view shows the outline
of a standard fin-rudder. Having ac-
knowledged that, we should really look
atthe front {or rear) view of the V-tail for
the purpuses of an analysis.

What are the

advantages of a V-tail?

For the answer we go back to some basic
dimensioning of a model’s tail surfaces
Let's say that the stabilizer is 20% of the
wing area and the fin is 8%, For conven-
Homal fail feathers we could say that,
because the chord 15 about the same for
finand elevatar, the entire elevator hasa
span of 20 units and the fin1s 8 units tall.
(Fig. 2a.)

This automatically makes one half of the
gtal 10 units long. Now we drag out
Mythagoras' theorem and find that a di-
agonal "D will be the square root of 10
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squared + 8 squared = square root of 164
which is equal to 12.8. (Fig. 2b.) Thus, if
we make one side of the V-tail 12.8 units
long {and the same chord as the standard
stab), the top view and side view will
look thesame as the top and side views of
tail surfaces which are 100 and 8 units
long respectively, Because there are two
sides to the V-tail, and each side {5 12.8
units long, the total lengthis ondy 2x 12.8
= 25.6 units long. In contrast, the stan-
dard stab is 20 units long, plus the stan-
dard fin being B units long, their total
length (as far as drag is concerned) is 28
units, Thechords being equal, under these
circumstances, the Y-tail has about 9%
less surface, hence less drag in the ar,
and approx. 9% less weight.

Therefore less weight will be required in
thee nose and the model will create less
dragin the air, Huge advantages!

What about the angle between the
V-tall surfaces?

Look al the conventional tail end view
again. (Figd.) If a right triangle has arise
of 8 units and a run of 10 units, the
hypotenuse subtends an angle of almost
3% degrees at the base which automati-
cally makes the other angle 51 degrees.
This 1s the angle between the vertical Hn
and one side of the V-tail. Double the 51
degrees and you get 102 degrees “in:
cluded angle” between the V-tail sur-
faces. That's why most V-tails have an
angle of about 100 degrees. Less than
that gives vou more rudder and less el-
evator,

Converting your model.

You gan converl your model o a T-tail
configuration by making a simple draw-
ing af the end view of the tail feathers,
(Fig. 4.) Make a “box" by drawing paral-
lel lines at the ends of cach surface, Now
draw a diagonal between the outer top
and inner apex where the stab and fin
meel, The diagonal line will be the length
of the V-tail on one side. Place ribs along
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this line with the same spacing as the
stab. Build two such surfaces and join
themat the appropriate angle. It helps to
EpOXy a amall strip of 1/32 plywood
{about 2" x 1/2") between the trailing
edges to provide extra strength by trian-
gulation, {Fig. 5.)

How about control surfaces?

Of course you will have to mount moyv-
able control surfaces on the V-tail just
like on any tail surface. However, their
actuation is quite different from conven
Honal rudder felevatorservoacton, You
have to consider each surface as a finand
make the control surface move as if it
were a conventional rudder, This means
that, looking from the rear, in a left turn
the left surface will move down and the
right surface moves up, (Fig 6.) For a
right turnitis vice versa, “Up elevator” is
conventional, both sides move up and
vice versa. Now we have to mix these
two actions.

Ruddercontrol action is achisved by con-
necting each surface via a pushrod to the
twa apposite arms of the same (rudder)
SErVOL

The elevator servo moves the entire rud-
der servo so that both control surfaces
move up when you want up elevator,
and down when you want down, just
like in a conventional model. The eleva-
tor servo can move the rudder servo
along a tray or, in hobhy stores you can
buy other “muixer” sccessories which can
be attached to the servos. Alternatively,
if Y have a computer radin, Yo can
program it to move the surfaces as re-
quired

Thus, you can see that for a left turn with
slight up elevator (as normal flying re-
guires it), the right elevator will move up
while the left elevator will move very
little because its “left” and "up” actions
will cancel each other.

But wail, you also get the Ginsu knife! In
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Figure 6
Viewed from rear!

"Up Elevator"

"Down Elevator"

"Left Rudder"

"Right Rudder"

"Left Turn"
with
"Up Elevator
(Using "mixed" servos.")

addition to asrodynamic and weight
advantages, V-lails also present a greal
benefit during landing. Because the sur-
faces poinl up, they are out of the way
and don't get banged up.

Cowabunga, get going already! H
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Elementary Stressing
Part II1

Load distribution across the span
The lnad factor of 10.5 is applied, not to
the weight of the entire aircraft, but {o
everything extra to the wing, It is safe to
assume, with ordinary models, that the
wing supports itsell without adding to
the bending moments. If large amounts
of ballast are carned in the wing but not
distributed evenly, this may not be true,
The same applies if there are concen-
trated masses, such as engines mounted
out on the wings of multi engined air-
eraft, However, such masses, while they
may cause local stresses within the wing,
tend to reduce the bend ing moments felt
at the wing roots.

Unlike a simple beam supporting, for
instance, the floor of @ house, the wing,
treated as a beam, reacts with the air
alongitsentire span and each part except
the extreme tip carnes a share of the load.

As Figure 5 shows, the sharing of the
lsad along the wing can be approximated
very closely by taking a semi elliptical
outline of the same area as the wing and
finding the average between the ellipse
and the actual wing chord ateach station
from root ko tip. (This method of estima-
tiom of the [oad distribution is known as
the Schrenk method after its origmator.
It is sutficiently accurate for use even in
full scaleaircraftstressing unless the wing
Is of unusual shape and has bulll in Lwist
such as washout.)
Shear loads

When a beam comes under an upward
acting load, each part of it tends lo shear
upaway fromitsneighbours. Shearstress
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is not the same as bending stress and
model wings hardly ever fail In shear,
But the upward shear force at each point
is transmitted inwards to the next partof
the beam and 18 felt there as a bending
load. Hence to find the bending mo-
ments it is necessary first to discover the
shear loads, Inpractice, itis good enough
to divide the wing intoa number of small
segments, say ten, and work outthe shear
at a corresponding number of span sta-
Hons.

In Figure 6 the load distribution curve
fur the straight tapered wing of Figure 5
isrepeated but divided intosquares, each
sqjuare being one tenth of the semi span
in dimensions, The squares are used o
estimate the area under the curve by
simply counting them. In this case, the
countcomes toabout 33 5 squares. There
are errors m this crude process. Greater
precision, if needed, can be obtained by
using smaller squares or even by using
the caleulus of areas, but the fnal out-
eome is not lHkely to be significantly dif-
ferent.

The total weight to be suppurted by the
wingisassumed inthisexampletobe 3.7
K. (Alargeand heavy model, The Gand
safely factor have not been applied yet.
This is the actual "extra to wing' welght
as shown on the scales.) Since each wing
carries only half, the avea represented by
the 35.5 squares corresponds ta 3.7 + 2 =
1.85 Kg or 1850 grammes of load. Each
square thus represents 1850 + 35.5 = 52
arammes. The number of squares
counted in each column of squares is
given along the bottom line of the chart.
{The load distribution of the rectangular
wing plan is also shown, with a fine
broken line, and the corresponding
suare count, column by column, is given
in the smaller figures,)

Since there are 4,9 squares in the calumn
at the root end of the wing, this segment
of thewing carries 52 x4.9 = 255 grammes.
The other columns are worked out in the
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Cher Elliptical load =
distribution  distibution _ _ — ==~~~

ERiplical load
distribution

lual
distribution

B Actual load |
distribution

Elliptizal bnad

' detituston "

Ellipticat wing
‘\ 3
-Actual wing plan S

|

o

Figure 5. The lift loads felt by a wing can ba approximated vary
closaly by taking the average batween the chord distribution of
the actual madel wing and that of a perfestly elliptical wing of the
same area.,

In the diagram note that whaere tha alliptical load distribution lies
outside the chord distribution of the madel, this part of the

wing will ba forced to carry more load than Its fair share,

These areas of the wing will stall early,

Moderate sweep back or forward makes little difference

same way and the result is given in the
first row of the table in Figure 6.

Betweenthe extreme ip and the 0.9 span
pennt, the column contalns 1.5 squares
and so at the inner end of this segment,
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1.5 % 52 = 78 grammes of shear force ate
felt by the next segment inwards, Thae
segment 0.8 and 0.9 carries its own load
of 130 grammes and feels the 78 granunes
{rom the outer segment as well. The total
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| Figure 6: Working out the shear loads on a wing
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' Figure 7  Bending momant calculation, outline of method
Assuming a model of 3 metres total span, then half span = 1.5 metres
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felt at the 0.8 span station comes to 204
grammes, and so on lowards the root, At
the 0.5 span station, the total shear force
isthesumofall the shears tothe leflin the
dirgram, i.e., 708 grammes as shown in
the second row of the Lable,

Thee total shear force at the raot should
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equal 1850 grammees, Becauseof the fairly
ronigh methods used here, there is a defi-
cieney of une gramme, but this is of neg-
ligikle importance.

The shear forces along the wing having
been found, they are plotied in graphical
form, as shown, The rectangular wing
plan is also given.
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The Bending Moments
Inn Figure 7, the informmation from Figure
fi 18 used to produce a bending moment
diagram. As mentioned above, at each
place along the wing there is an upward
shear force which is the total of all the
lonads between this point and the tip. A
force acting al a distance, produces a
moment. The wing thereforeexperiences
increasing bending momendts all the way
from tip to root at each point all the
moments between here and the tp have
to be added and passed inwards.

In practice, the average shear forces be-
bween each pairafstationsiscloseenough
to the exact figure, working from the Hp
inwards. The loads and their distance
from the centre are accumulated to pro-
duce the BM at every place: The table of
figures shows how this is done, the final
row being found by adding the items in
the rew just above,

The bending moment figures are now
graphed to show the general form of the
curve. Note that the rectangular wing
plan produces a similar curve, but, be-
cause more of the load is carried on the
auter panels of the wing, the bending
moment everywhere Is somewhat
greater.

Tt is moow evident, as shown on this dia-
gramand Figure 1 above, that, irrespec-
tive of the planform, the BM at half the
semi span is less than a quarter of the
total at the root. Half the root BM s
reached at about one quarter of the semi
span.

Approximating the
bending moment

Having established the general charac-
ter of the moment curve, it is shown in
Figure § that the bending stress at (he
root of a wing can be estimated with
sufficient accuracy by assuming that the
entire load is concentrated at a point
about 45% of the sermi span. [ the wing is
rectangular, this gives a result slightly
oo small; if the wing is strongly lapered
it will be slightly too big, but since all the

Page 26

methods used are subject to small errors,
these differences are hardly significant.
Enowing the root bending momenl, and
the way in which the load reduces to-
wards the Hp, the strength caleulation
can proceed as in steps (6] to (3) ahowe.
A note shout strutted wings

If the wing 1= strut braced, the general air
luad distribution of Figure 5 still applies
and the shear diagram and square count-
ing at the head of Figure 6 will be identi-
cal, as will the first tow ot the table.
However, the addition of shear forces in
the second row of the lable proceeds
inwards only as far as the strut attach-
ment. The strut has to be strong enough
ter take all the shear at this position, in-
cluding the contribution of the portionof
wing bebwen strut and wing root,

The bending moment at the strut attach-
ment point can be worked out as if the
strut were the wing root, but enly that
part of the total weight lvad which is
suppurted by the wing outboard of the
strut, contributes to the bending moment
at this position. The spars required here
will be the same as sparsat a correspand-
ing spanwise position on a cantilever
winp. Taking a short cul, work oul the
wing roolbending moment asifthe wing
were fully cantilever (Le. half load to be
carried multiplied by 45% semi span).
Then use the generalised bending mo-
ment curve to find the bending moment
al the strut location. At this point, the
spar dimensions required canbe worked
vut from Figure 2 as before,

From the strut inhoard, the bending
maoment 15 more complicated bul assum-
ing the wing root fittings are simple pin
joints which cannot resist any buending
load (i, they act like hinges), the EM at
the oot reduces to zero, (There will be
shear forces at the roat, so a reasonably
substantial attachment will be required.)
Unless the strut is unsually far out along
the wing, the spars may safely bu re-
duced instrengthinwards from the strut
|
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Figure 8. Simplifying bending moments on wings

10 kg matras BM could be produced by 2 kg acling al & mefres.

i Smatres — s

Wing |

i 10 Kg-M
E::::E wtg= Bending momant

In the taperad wing case approx 1.2 kg matres BM was produced
by a torce of 1.85 ky

Such & BM could be produced by this foree acting at 1.2/1.85 = 0.65 maetras,

——0.65m
Dirawing not to scala 1.85%0.66=1.20
"8 Wing
1.2 Kg-M
1.85 Kg
larce Bending momant

The span of the model was 3 metres, semi span 1.5 metres. 0.65 melres is
0.65/1.5 = 043, that is about 43% of the sem span,

In tha rectangular wing case approx 1.3 kg metres BM was produced
by & force of 1.85 kg

Such & BM could be produced by a force acting at 1.3/1.85 = 0.7 malras,

0.7 m
Drawing not to scale
WIHQ W'ing 1351":'71: 1.3
1.2 Kg-M
1.85 Kg
loics Banding momeant

The span of the model was 3 metres, semi span 1.5 matres. 0.7 maires is
0.71.6 = 047, that is about 47% of tha sami span,
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