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Exploring asymmetry with an unconventional configuration

by Terry Dunn

asymmetric aircraft. When I began this quest for
knowledge, I had the classic examples of asymmetry
in mind—namely the Blohm und Voss Bv 141 and Rutan
Boomerang. Both of these designs are proven successes, yet
their unconventional configurations make one question
how they can even fly in a straight line.
My breakthrough came when I realized that nearly
all propeller-driven airplanes are asymmetric to some
degree. With one or more propellers generating a
spiraling slipstream, torque effects, gyroscopic forces, and
sometimes uneven thrust (P-Factor), it's a wonder that
any propeller-driven airplane can fly in a straight line! Yet,
straight and level flight was mastered a long time ago.
The destabilizing effects of a spinning propeller
are often mitigated by introducing subtle asymmetries
to the airplane such as right thrust on the motor,
right rudder trim, or maybe right rudder as you

I recently set out to expand my understanding of

power up your tail-dragger for takeoff.

The Bv 141 and Boomerang must contend with those
same destabilizing forces. What makes them appear so
radically unconventional are the unique ways in which
those forces are addressed. Instead of right thrust, the Bv
141 has the motor offset to the left of the airplane’s lateral
centerline. The effect is the same as right thrust, but the
visual impact is abstract and disarming.

After I realized that asymmetry is the norm rather
than the exception, my question changed from “How do
asymmetric airplanes work?” to “How much asymmetry
can be tolerated?” I started with one confidence-building
asymmetric kitbash of a Flyzone Red Hawk (see “The Joy
of Kitbashing” in the August 2012 MA). Next, I set out to
design an asymmetric model that would appear radically
unconventional, perhaps even unairworthy to some,
yet would have stable and predictable flying traits. The
Parallax is the result of these efforts.
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The fuselage and pod are constructed of 1/2-inch-thick blue foam, which
negates the need for internal formers. Several Parallax components were
built assembly-line style.

The Parallax is slightly more than a modern adaptation
of the Bv 141. I make no claims that any aspect of the
airplane’s performance is enhanced by its asymmetry. My
position is that little is compromised despite its asymmetry.
This airplane is the foam-and-LiPo embodiment of the
notion that airplanes don’t necessarily have to look right to
fly well.

The checkmark-shaped wing is an unnecessary deviation
that I felt would add character to the design without
presenting much more complexity. My prototype Parallax
and one of the subsequent test models use a canard for
pitch control. After testing the canard versions and those
with a standard horizontal stabilizer/elevator, I prefer and
recommend the standard route (not something I often
admit).

My method for scratch-building is a process I call “stressed
foam.” With this process, there are no wing ribs or fuselage
formers. The external foam structure is all there is. This
makes prototyping new designs simple and quick.

The plans have detailed assembly steps for the airframe.
I will review the basic makeup of the Parallax. The fuselage
and cockpit pod are built with !/>-inch-thick blue foam
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The all-foam airframe of the Parallax produces a lightweight and easily
repairable structure. This unit is ready for a coat of paint and finish

work.

sheet from a home improvement store. I use Depron

foam with a carbon-fiber spar for the wings. Although the

materials and assembly techniques may be new to many
modelers, I think most will find the building process easy.

The Outer Limits

Although built
from the same
plans, all of them
have subtle
differences that

make them unique.

Why would I want
five of the same airplane? If you decide
to build a Parallax, I encourage you to
add your own touches. Because this is
an unconventional model, I thought it
would be best to guide you on which
modifications are acceptable.

Similar to the Bv 141, the Parallax’s
motor is mounted to the left of the
aircraft’s centerline. The position
shown on the plans has proven to
be the most benign. If you move the
fuselage any closer to the centerline,
it will likely be difficult to balance the
airplane laterally (right to left).

If you move the fuselage farther
from the centerline, the effect of the
offset thrustline will soon overshadow
the propeller effects that the offset is
intended to negate. You'll be stuck with
an airplane that prefers to turn right. I
suggest you stick to the location shown
on the plans.

One of my Parallax models is a
mirror image of the configuration
shown on the plans. The fuselage is on
the right side and the cockpit pod is
on the left. In this case, I use a reverse-
rotation propeller to balance all of the
forces, which works well.

A fundamental design aspect of the
Parallax (as with any airworthy aircraft)
is that there is equal lifting area on
either side of the aircraft’s centerline.
Any part of the wing that is obscured
by the fuselage or cockpit pod does not
provide lift and is irrelevant for this
analysis. For the airplane to properly
fly, it must be laterally balanced along
the centerline.

As I write this, I have built five Parallax
models, including the prototype.
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This late 1930s-style Parallax is an example
of how diverse themes can be achieved
with subtle differences in shapes and
colors. Note that the motor is on the right
side, necessitating a reverse-rotation
propeller.

srutely)
bl e o ol s (it shouid be

e hu allow bending ut the tnper. Cuf capth

fiing amn it mvall scredier,
araliod i€t of Fecal st Rk Fusil Pt Tagaes
uonniign Sdn. Son ot and e i ber positionieg

{3 aior mazk tape whila g dries.
et pul s of Fusaiaga/Pod Saies logadher. Alow

Mot Tt tre |ocaiion of the sicks diiers on sech

n s Diepron (o agunariont)
ok Dapron {or squivbsnl). The chond of e iop wing pane

i
= paneis gAY 10 el @ complalo wing Bofim sutace

tiorn ety using Gorith GIug o Ofr scheshe. Use masking Uos and
1 tha gue drios

3 tradiing epes of N6 BOmom pareis 88 Shown 0 I wing

ot 3o when sanding i compinte

L) 00 faa bervelend arwan e npar seckons of e befl botiom wing parsl
 wits e beading 8dge of the Bediim e wing pansl and sl ilin

pu.
3 81 b fraing acige. Sacurs o i Iafieg acige with masking tioe
e heff et anl draing edged This will prevend iha Gorlin Glus

dorg the laacng Bege. Spar and rallng adge unll the Jue dries

 in rading wcige of T Eotiom paned

Powor 5 Lt

Motor: ElecinFy Rimfire 370 cutunner
Prop: APC Bafi SF

ESC: Casto Croutors Thunderbind-18
Batiery: Thunder Power 38-850 45C UiPo

Add redet outs on nside
surface a3 requined

Rear Fuselage

<}

1/2" Blue Foam
Make 2
Add refied cuts on inside
W s rouved
T

Puxdder Servo

Fusalage Side foft)

Firgwall
18 phywood

Froet Fuseloga Taper

NG MLG0RE W Ep

E—
et FO8

Fussisge Fil
osainge

.l
|Fuselage Side |
{1 Blup Foam |
+ Make 2 1

W T @ " - i
\ Fd & I Mo with 0 rignt vt L !
l'[ | '\l § \ ______ T wnd cown theut % |
i | ] |
JI|' Fusolage Sice inght) K i\ \ \ § < :
Aorcrat Coner e ‘ircralt Centerinn ] Aiserall Conlaring n i I
Vertcal Stab i - E
s/ E Bavel with <8 g
‘sanding bock g e
Elwishr Savis §' Spar Fmm Dueron Bavgl wih i i
o |t s o by | | |
e - i3
?‘; ;:JF:.;GM‘H g Front Fuselage > r 5 1
ﬂahe 4 Taper mm Depren Fal gags 2 =5 |
g 1/2° Biue Foam scrapfoam  Tape Hinge +3 1
Fuselage Fill s Make 1 (top only) H i 1
112" Blae Foam 3 g 3 Wing Cut-Away View y & }E i
| Make gty and length 85 required o,y | Aderon Dot 5 i 1
'3 safacs as requined 1
= | Poc Sice feft) 5 !
: ; =
Pod Fil - |
172" Biue Foam X = i - ™~ h -
_ Make gty and length as rquirsd o e = i &
. ' 2 ] i a1
i
\ ¥ ! Pod Side (righ] 1 1 1
Wi WiSH & fo i arkar. Mark 198 CG poiet. and Resssgeiood locasons a8 wal Add oliet cuts on Inside i - Modelaviation % L
PN the wirs) ols 10 Bocorplish $is (o fermporanily ut mwity tha sccBon of tha 5o b sarfoct 88 requimd Copying for resaie of this drameng withaut =

tin ravn o I relation 5o the ok
2 lla Gy &w\r-wﬁ Tm fidicr Fadeng Lape wt oy,

ge Ira Tudder e elovmor [ pofor Banderm e hrgus]

saligs ik wilh apdry.

1000 skewer) and rsen T base of

. g Ui e, b paneeiritss fum by of Fom fminge. Sy thin joim: with mpesey o0

. by cuing shightly 1
0y OF hol e Dol the 38D MOountHg e
ndcatnd

o b e it s g the

- hara ¥ around e servo.
nlnnnm Dol panets wilh scing Depron.

mr.m-w.-gg.—mmm s Rssesags)

s o af Comtrot surfaces.

unw-wmwr»d-whum
it I sandoapar. Fill gacs with | ghitweignt speckin.

Eposod 1o Ine irside ol the hseage.
ot taiancn bot o't antl sightlefl il tha ndeated CG

Watch a build video and order
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Plan No. 1076

Parallax

Asymmetric Park Flyer
Designed and drawn by Terry Dunn
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If you alter the width of the fuselage or the
pod, you will also alter the effective wing area and
centerline. The fuselage location must reflect this
change as well.

Although lateral balance of the Parallax is not any
more critical than on other airplanes, this model’s
unique configuration means it can easily get out of
whack if you aren’t paying attention.

You may want to add details to the cockpit pod. If
you do, keep it light. Because the pod is offset from
the centerline, any weight you add to the pod must
be offset by weight in the opposite wingtip.

You can alter the shape of the tail feathers, as long
as you maintain approximately the same proportions
and area. You also have many choices when it comes
to finishing the model. I prefer to paint mine with
water-based latex house paint. It is inexpensive, goes
on well with a foam brush, and can be thinned with
water for airbrushing.

I've flown my Parallax test fleet with a variety of
power systems. I found that I prefer smaller, lighter
setups to more powerful ones. Roughly 125 watts
is perfect for my taste. The ElectriFly RimFire 370
motor and Castle Creations Thunderbird 18 ESC
noted on the plans reflect this choice.

With an 8 x 6 APC propeller and a Thunder
Power 3S 850 45C LiPo, I get a lightweight system
that balances the airplane well and provides plenty
of power. All of my Parallax models have used either
Hitec HS-55 or E-flite S-75 servos on every control
surface.

The Parallax is built with Depron foam and requires no ribs. Here, the
carbon-fiber spars are being glued into place before adding the top
sheeting.

Flying the Parallax

You may not believe it until you see it, but the
Parallax flies normally. As long as you've kept it
I installed an ElectriFly RimFire 370 motor in my warbird variant of the lightweight and stuck to the plans (or the allowed
!:’arallax. This little'motor provides plenty of power. Resist the urge to deviations), you should have a well-mannered sport
install larger, heavier power systems. . . . .1

airplane with aerobatic capability.

[ prefer to start my flights with an underhand toss
by the fuselage, never by the pod. It’s a good idea
to have someone launch it for you until you get it
trimmed out. When in the air, you'll discover that
the Parallax presents a unique profile in the sky.

Orientation can be challenging if the sun is low
and you're not accustomed to the airplane’s shape.
Don’t let that scare you. You'll quickly get used
to it, and that unique shape is the purpose of this
endeavor.

Elevator authority is good for tight loops and
casual inverted flight. The rudder is not necessary,
but it’s fun to have for additional maneuverability.

I can hold knife-edge flight on the left side with
slight pitch coupling toward the canopy. Knife-edge
on the right side has proven to be challenging, with
excessive pitch coupling. If you master it, please

The Thunder Power 3S 850 45C battery is a cozy fit in the fuselage. ;
Velcro keeps it in place. | left the battery area of the fuselage open for share your secret with me!
easy access and good cooling. The ailerons are effective throughout the entire
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SPECIFICATIONS

Type: Sport model Length: 33.5 inches

Skill level: Intermediate Weight: 14-17 ounces

Wingspan: 32 inches

speed range. Rolls are close to axial, but don’t appear that
way because neither the fuselage nor the pod is along the
centerline. Both parts take corkscrew paths through the roll
and make the maneuver seem more dramatic than it is.
When the airplane is upside down, the carefully

measured left motor offset becomes right offset, but the
propeller is still spinning in the same direction. Instead of
neutralizing the propeller’s destabilizing forces, they are

exaggerated! The same is true of airplanes with right thrust.

You likely will notice a tendency to yaw to the left
during inverted flight. Hold a little right rudder to
compensate.

With the RimFire 370 motor spinning an 8 x 6 APC
propeller, the Parallax has plenty of power for quick climbs
and vertical maneuvers. Hammerheads to the right are easy
because the offset motor provides extra yaw authority. Top
speed is only moderate, but it’s well suited for park flying.

I'm still amazed by how slowly the Parallax flies under
full control. None of my other aircraft have snapped on me
when I got too slow. They simply drop the nose and keep
going. The Parallax is nothing more than a funny-looking
sport airplane. Don’t let its unorthodox looks scare you.

Conclusion
My adventures with the Parallax have satisfied my intent
to learn more about the intricacies of asymmetric airplanes.

Wing area: 161 square inches

Power system: 100- to 200-watt outrunner;
3S 800 to 1,300 mAh LiPo battery

Construction: Foam

Photos by James Lemon, Lee Ray, and Fitz Walker

I have also realized that understanding and utilizing
asymmetry opens countless new and exciting possibilities for
unique designs.

I am far from finished with this foray into a seemingly
untapped genre. If you'd like to join me, I think you'll agree
that the Parallax is a good place to start. &=

—Terry Dunn
terrydunn74@gmail.com

SOURCES:

Castle Creations
(913) 390-6939
www.castlecreations.com

E-flite
(800) 338-4639
www.efliterc.com

ElectriFly
(800) 637-7660
www.electrifly.com

Hitec RCD
(858) 748-6948
www.hitecrcd.com

Thunder Power RC
(702) 228-8883
www.thunderpowerrc.com

AMA Plans Service
(800) 435-9262, ext. 507
www.modelaircraft.org/plans.aspx
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