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SAFETY LOCK KWIK-LINK

The Safety Lock Kwik-Link offers everything a

modeler could want in a clevis and more.

Features:

e Self tapping - leaving no slop on threads.

e Square shank, easy installation & adjustment.

e Brass plated stepped steel pin - no binding.

e Brass plated steel safety lock slides into
groove for secure lock.

e 3 sizes available - 2MM, 2-56 and 4-40.

e Super strong, super tough, yet 10% lighter
than steel clevis’.

MICRO ADJUSTABLE
SERVO ARM

Fits Micro Servos with ouput shaft diameters
from 0.152” (3.88mm) - 0.185” (4.70mm).
Four arms included (2 with small dia. hole and
2 with larger dia. hole).

Complete with washers, bolts and nuts.
Made from 100% virgin glass-filled nylon for
strength and durability.

NICKEL PLATED
DURA COLLARS

E/Z CONNECTORS Great for securely holding wheels on axles
as well as many other uses! Enough stock
Makes setting up servos quick and easy. Need to make a small adjust-  go that the threads will not strip and can

ment for better throw? No problem, just loosen the screw, make the be reworked for other uses.
adjustment and tighten. Accommodates 2MM, 2-56 (.072) and 4-40

(.093)' Sizes:
A | 1/16” (1.5mm) - 3/32” (2.3mm) - 1/8” (3mm) 5/32”

(4mm)- 3/16” (4.7mm) - 7/32” (5.5mm) - 1/4” (6.3mm)

AVAILABLE AT YOUR LOCAL SHOP ON-LINE & BUY DIRECT

HOBBY SHOP www.DUBRO.com
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Just like their full-size counterparts, RC jets are the leading edge of PDC-'IESI_GN;}DRDD‘;C?ENd

aviation: they're fast., maneuvgrable, and look (and sound] coql. And m;;;:er'r:gﬂ Psgrmjn d

even better, today's inexpensive and easy-to-assemble electric ducted

fan jets and their built-in flight stabilization systems make getting

started in jets easier than ever. This month’s feature, "Life in the Fast

Lane,” details everything a would-be jet jock needs to know, from
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Photographer Peter Hall

choosing a first model to flight tips and more. You, too, could soon Videographer Adam Lebenstein
experience the thrills of piloting a smooth-flying, high-performance jet. S S
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Have you ever seen a 3D rotary dummy
engine that spins? We hadn't, either, and

so we had to ask master modeler Brian
Perkins to tell us how he made the onein his
1/3-scale Dr-1triplane. This ultimate scale
accessory has lathe-turned cylinders with
resin-cast heads, intake manifolds, and rocker
assemblies, allmounted on a wood crankcase
and covered with a piece of styrene. The .
painted and detailed “engine" is mounted over ﬂ
a prop extension so that it spins using airflow FOLLOW US

from the propeller—amazing! Get all the On Facebook: modelairplanenews
details on page 48 Follow us on Twitter: @modelairplane

Instagram: instagram/modelairplanenews
RC GEEK

Visit us online: ModelAirplaneNews.com

Comments may be sent to: MAN@airage.com
This month we're happy to welcome
Chris Wolfe and his "RC Geek™ column. /\
An accomplished scale modeler who has 7\
been named the 2019 U.S. Scale Masters AirAGE
Grand National Champion, Chris's modeling
experience isn't limited to serious scale
projects. In thisissue, he details how he
restored a crashed foam warbird to flying
condition, reminding modelers everywhere
that they don't always need to “trash that
crash.”
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AEROBATICS MADE EASY (877) 652-5295.
L ooking for a new move to impress your friends at the flying field? Don't miss John M A p“ pp 1@X

Glezellis's tips on flying the rolling tumble, detailed in *Aerobatics Made Easy" this s I i e CXY com
month. During this complex 3D maneuver, the plane essentially tracks—asif on a Magszine Media Fiokal Weaia |
string—rolling continuously from one end of the field to the other! Get John's five
steps to success, along with his aircraft setup tips, on page 60.
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PILOT

SHOWCASING WHAT YOU BUILD &FLY | EMAIL ENTRIES TO: MAN@AIRAGE.COM

Convair XFY-1 Pog O | Ettore Quaglia, Persichello, Italy

After designing and building three prototypes in different sizes, Ettore
Quaglia presents the "biggest scale RC Pogo on the planet”: the 52-inch-
long model is made out of fiberglassed foam, carbon fiber, and wood. It
uses a custom contra-rotating power system made from two brushless
motors spinning two 18 x 8 3-blade Fiala Classic wood props, and powered
oy a 5,000mAh 65 40C LiPo. Ettore adds, "My big tail-sitter uses the
OpenAeroVTOL stabilization system, and it shares some problems with the
full-scale airplane: it can only fly in calm air, it's pretty fast in horizontal flight,
and it's very demanding during landings.” We say, Bravo!

y _I ._L-'-"' o
5 F # BTIES

Fokker Dr. I Astro Hog

Whitney Philbrick, Nolensville, Tennessee Mike Gay, Albuquerque, New Mexico

Ron Prestin originally built this 70-inch-span triplane After building this 36-inch-span model from the BMJR Kit,
using Scratch-A-Plane plans, and after Whitney bought Mike added a GForce E400 motor, APC 8 x 4 prop, and 35
it, he suffered a midair. Whitney repaired, recovered, and 1300mAh LiPo. With this setup, it can reach speeds of 85
repainted the triplane, added a GTM aluminum cowl withrivet | mph and fly for up to seven minutes with some throttle
detail and fasteners, and then rebuilt the struts with GTM management. Mike adds, “Landing is almost a L
scale fasteners. It's powered by a Zenoah G38 gas engine, no-brainer in three-point attitude.” '

S'l:'NlJ h\’ ""”R I’II:TIIRI:'S! Model Airplane News is your magazine, and we encourage reader participation.

Email your high-resolution images to MAN@airage.com, with your contact information and details on your project.
The "Pilot Project of the Month” winner will receive a Model Airplane News digital download of his or her choice.

6 ModelAirplaneNews.com



WHO EVER SAID A STRONG PERFORMANCGE
CAN'T COME IN A SMALL PACKAGE!

| ROXI
5 A BALANCE Cinnac/ D

Our RDX1 Mini is the sleek, portable,
65-watt power-packed battery charger
you've been waiting for. Storing up to 10
battery profiles with a maximum
6-amp charge rate and 2-amp
discharge rate, this mini charger
brings the reliability required to
keep all your battery chemistries
locked and loaded when you need
them the most.

(/{4

e STORES 10 DIFFERENT BATTERY
MEMORY CHARGE/DISCHARGE PROFILES

e User-FriIENDLY LCD INTERFACE

¢ TERMINAL VOLTAGE CONTROL

LiPo LiIHV LiFe Lilon  NiMH B NiCd PB
2-4 cell 2-4 cell 2-4 cell 2-4 cell 6-8 cell 6-8 cell 6-12V

Hitec RCD USA, Inc. | 12760 Danielson Ct. Unit E, Poway, CA 92064 | (858) 748-6948 | www.hitecrcd.com



B PILOT PROJECTS

B-2aJ Mitchell

Harry Middleton, Fullerton, California

This all-fiberglass, 81-inch-span model from RC Aerodyne
comes withrivets, panel lines, and a lighted instrument
nanel. Harry opted to up the realism with five 3D-printed
nilots, removable machine gun barrels (for transport), and an
operational bomb bay. Its bomb release holds 18 3D-printed
bombs or three large plastic atomic bombs.

SO o S L S S

Flying School Bus

Bob McWilliams

Bob built this “micro,” 50-inch-span version of Rumbuilder's
Flying School Bus out of blue foam. Powered by twin Park

400 motors, the busis steered using differential motor
thrust. We'll bet it's the star of the show at fun-flys.

8 ModelAirplaneNews.com

F-(F Tigercat

Cliff Becker, Danbury, Connecticut

Cliff flies his FMS 1800mm Tigercat on two 35S 5000mAh
packs wiredin series to get eight- to nine-minute flights! He
adds, "l use quarter flaps for a gentle, scale-like takeoftf, and
three-quarter flaps for landing on our 300-foot field, and |
always have plenty of room to spare. The Tigercat gets the
attention of spectators—especially low flybys—andis a very
stable aircraft.”
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Dirty Birdy

Guillermo Robles Echavarria, Medellin, Colombia

Guillermo’s new 64-inch-span Dirty Birdy is powered by an
0.S. GGT15 15cc gas engine, and has fixed landing gear. He
writes, “The maiden flight was perfect; it is a nice pattern
airplane.” We think this 50-year-old Joe Bridi design hasn't
agedaday! +
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BRODAK DitRisomine coMpany, nc.

As the LARGEST Kit Manufacturer in the world we are your one-stop shopping site for
planes, building supplies, electronic components, paint supplies and everything you need!

B-24 LIBERATOR AVENGER (GRUMMAN TBF/TBM) AVRO LANCASTER NIEUPORT 17 PBY CATALINA
Wing Span 60" Wing Span 41" Wing Span 60" Wing Span 68" Wing Span 44"
DA-573 $224.95 DA-540 $71.95 DA-565 $229.95 DA-402 $249.95 DA-542 $103.95

B-17 FLYING FORTRESS DOUGLAS DC-6 CESSNA C-195 AERONCA CHAMP 60” TAYLORCRAFT BC-12
Wing Span 75.5" Wing Span 60” Wing Span 60" Stick & Tissue Construction Wing Span 60"
DA-520 $229.95 DA-554  $224.95 DA-564 $99.95 DA-581 $99.95 DA-559 $98.95

with Brodak Butyrate
Products!

Visit our website for a
42”7 SOPWITH CAMEL 60” CURTISS JENNY CESSNA 150 56” MORANE-L T
. . . - . complete list of colors
Scale Airfoll IMAA Legal Wing Span 60 Originally free flight, now R/C o secidingt
DA-202 $125.95 DA-568 $129.95 DA-562 $99.95 DA-403  $109.95 I P,

Brodak is your one-stop shop for all the component power-parts We have WW | Spoked Wheel Kits & Jigs (8 sizes), Dare Vintage

for Dare planes, as recommended by the designers. Plastic Wheel kits, Vacuum-formed Radial Engines, Pilots,
Brushless Motors / ESCs / Lipo Battery Packs / Servos / and more! Armament (classic and modern), Rockets and more!

100 Park Avenue / Carmichaels, PA 15320 / www.brodak.com
(‘724) 966-2°726 (voice) / (‘724) 966-5670 (fax) /email: £lyin@brodak.com

Like to be on
the top?

Don’t miss it!

Thrust: 130 Newtons (29.22 Ibs) @ 130,000 RPM

Idle thrust: 4.2 Newtons(0.94 |b) @ 35,000 RPM
RPM range: 35,000 - 130,000

Weight: 1.29 Kg (2.84 |bs)

Diameter: 99 mm (3.9")

Lenght: 229 mm (9.02")

Exhaust gas temperature: 500°C - 700°C

Fuel consumption: 365.5 g/min 0.43 It/min
(15.13 0z/min) @ 130 k

JETCENTRAL ég

Ml Es For THE SER

WWW _JETCENTRAL.COM.MX 2231-22 5" Ave. Ronkonkoma NY 11779 Phone # 631-467-4765 Fax # 631-467-1752




HELPFUL READER HINTS

Rolling Danger

If you've ever been on thereceiving end of a hobby knife
that's rolled off your workbench, you'll appreciate this easy
hack. | wasn't paying attention when my knife, with a sharp
freshly replaced blade, rolled off the edge of the workbench
and stuck itself squarely into the top of my house shoe-clad
foot! After the trauma, | took care of the situation by simply
applying adhesive tape to the handle. Fold the tape back onto
itself to form a flap. No more rolling foot danger!

Jerry Edwards, Chicago, lllinois

Ready When You Are

Instead of waiting for your epoxy to get to the nozzle, try
this simple solution. The bottles are simply clamped around
the neck using large, standard spring clamps. This way the
bottles can be placed in different positions (nozzles up at an
angle and nozzles down). This setup works especially well if
you have a cool workshop and it takes a little while for the
epoxy to flow.

William Koster, Lake Havasu City, Arizona

TOned—dOwn White

When it comes to scale RC airplanes, subtlety is what
weathering is all about. You don't want your efforts to stand
out or look "dirty" as you tone down your paint job. A trick

| have been using for years has to do with our perception

of color. If you paint a warbird with standard Insignia White,
you are then faced with the task of toning it down. What | N
do instead s replace the brighter Insignia White paint with | RO R
Juneau White. This is actually a very light gray, but when : b . ANS
shown next to other colors, it looks very white. When placed
next to a true white (like a piece of printer paper), it shows
its true gray color. Give this a try on your next scale airplane.
You'll save time and effort on your roundels and rudder

markings. Credit Card Removal
Gerry Yarrish, . .
New Milford. Most, if not all, electric airplanes use hook-and-loop

fasteners to secure the battery packsin place. Often, the
fastener holds on so tightly that you have a difficult time
removing your pack. Take a plastic credit card and clip it
between the fastener halves and then wiggle it so that

it separates them. This speeds battery changes while it
prevents damage to your battery tray and prevents the
fasteners from coming off. >l |
Michael Frankie,
Boston, Massachusetts

Connecticut

5":'5\"1 "\' ‘,ﬂ"’! "J’:.Ils.' We want your ideas for Hobby Hacks! This month’s winners will receive

a Model Airplane News digital download of his or her choice. Send high-res digital images, your name and
address, and a brief description to MAN@airage.com.

10 ModelAirplaneNews.com
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West Warehouse | Central Warehouse

East Warehouse
863/607-6611

Franktiano.com

760-955-8088 630/584-7616
MODEL

Houseofbalsa.com Robart.com
l NEWS

JOIN OUR TEAM:!

Add your unigue perspective
to the content mix on
ModelAirplaneNews.com!
We're looking for flightline
reporters and contributors
to share their expertise and
advice in posts and videos.

CONTRIBUTORS WILL RECEIVE:

)) The opportunity to receive free
planes and gear for review

)) The possibility of being published
in Model Airplane News

If you'd like to contribute,
check out. more here:
modelairplanenews.com/
contributor

| reject wood | would not use
myself. | have one of the very best
laser-cutters to make the parts.
The Bee kit has a lot more pre-cut
parts than the original kit. I've
also updated it to make it a little
stronger and a bit nicer to build.

| personally guarantee my Kkits.

If you have any problems, | want
to know so | can help you.

The Lazy Bee kit is made by ACD  Youcan call me any time

= — for help or questions
me, Andy Clancy, the x .

: , Check out my website or
designer. | make each kit as give me a call.

high-quality as possible. 480-498-0239

Building Is a great
part of our hobby

BAT-SAFE

A safe way to charge lithium batteries

Significantly reduces chances of damage in the event of a
battery fire by containing heat, removing flame, and filtering
black oily soot from smoke. Unlike some so called LiPo
battery charging safety systems, this really works!

NEW BAT-SAFE MINI SIZE

Interior Dimensions:
6.5X3.9X1.9" (165 X 100 X 50mm)

Exterior Dimensions:
76 X5X4.5" (195 X128 X 115mm)

order online Y Bat-Safe.com

DEALER INQUIRIES WELCOME )} batsafeinfo@gmail.com
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Irregular Corp. Balsa Model Flight Simulator

Test your engineering abilities with this challenging and detailed model flight simulator that lets you design, build, and
fly your own airplanes, and battle other model aircraft. It also features a single-user career mode, where pilots can
progress through checkpoint flying, combat, base defense and attack runs, or just solo flying. (Just be careful you don't
get your model airplane stuck in a tree!) The physics-based sim even lets pilots build and host their own game sessions
for up to 16 players. Check out the trailer at ModelAirplaneNews.com/BalsaModelFlightSim and stay tuned for more
details on the summer 2020 release.

theirregularcorporation.com

Spektrum Avian Smart ESCs

Ranging from 15 to 100 amps, this new
E-flite P-51D Mustang 1.5m line of speed controls combine "plug-
and-play"” simplicity with the ability
to communicate with other Smart
electronics. The programmable units
function like a virtual engineer inside your
model, providing a one-wire solution for
obtaining real-time telemetry data such as

Scale details, such as guns, removable drop tanks, LED lights, flaps,
and sequenced main and tailwheel gear doors make this warbird stand
out on the flightline. Available in BNF Basic with Smart (5499.99), and
PNP with Smart (5459.99) versions, it comes with a brushless motor
and Spektrum Avian Smart 100-amp speed control installed, so you
just needtoadda 65 3200 to 7/000mAhR LiPo to achieve flight speeds
of more than 80mph and unlimited vertical performance. Its shock-
absorbing struts feature ball bearing-equipped wheels with diamond
treadtires so it can fly from a variety of surfaces, and its three-piece
wing makes it easy to store and transport.

e-fliterc.com

current, voltage, cell balance, temperature
and rpm. They also have overcurrent
low-voltage cutoff, thermal, and failsafe
protections. Prices start at $29.99.
spektrumrc.com

12 ModelAirplaneNews.com



Workshop Sneak Peek: 1907 Antoinette

Master designer Pat Tritle always has a new project in the works,
and he shared a photo of his latest design, a 1907 Antoinette
for Brodak. He writes, "It's a real oddball for sure, but turned

out to be a good little flier anyway. It did take a bit of fiddling to
get the Antoinette to fly. The tail-specifically the elevator—is so
small, it needed a good bit of positive incidence in the wing in
spite of the undercamber!” This RC beauty will soon be available
at brodak.com.

Hobby Zone/Arrows RC
Bigfoot 1300mm

Everyone loves a tail-dragger,
especially if it has flaps, big tundra
tires, and can easily take off from just
about any patch of grass. Modeled
after the famous Texas tail-dragger
modification of the popular Cessna
150, the molded-foam Arrows RC
plug-and-play Bigfoot will make
bush pilots everywhere very happy.
We reviewed the Bigfoot in our April
2020 issue and incorrectly listed the
distributor as Horizon Hobby. The

Bigfoot is available at Hobby Zone
FMS 2900mm Be.';llver V2 (hobbyzone.com). We regret any
A true "pilot’s plane,” this weekend confusion this may have caused. +

flier has STOL capabilities and
can even do extreme aerobatics!

Realistic ailerons and flaps built into ~_ ”/d:)\‘:S

the hollowed-out wing structure give E Z_ BAI—AN C E R — --—_- —— %

the Beaver V2 excellent slow-speed info@ezbalancer.com i : &

characteristics. It also has landing, S

navigation, and working strobe * All Aluminum Construction

lights, and its optional floats and * One-Person, Hands-Free Balancing ’

glider hitch add to your flight options. * Aluminum Cradles for Maximum Suppo

Upgrades from the first version * Adjustable Width for Superior Cradle Support

include transparent windows with a _ Handles Models up to 0 iDs.

cabin interior, ball bearing-equipped EZ Balancer Il available for Larger Models

wheels, and a servo connector built | g g .

into the floats. The Beaver V2 costs EZ BALANCER "LITE Check www.ezbalancer.com for a

$379.99 $94_95 list of dealers thtat hka've inventory
i in stock!

fmsmodel.com
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Sheak Peek: UJ1 Mavic Mini

The everyday flying camera

BY THE MODEL AIRPLANE NEWS CREW

When it comes to the world of aerial
selfies and personal drones, size is not
always relevant to performance. You

can now open up your sky withthe new,
compact yet powerful Mavic Mini. The
perfect companion to your creativity, the
Mavic Mini captures moments in a way
that effortlessly elevates the ordinary.
Together with the easy-to-use DJI Fly app,
you'll be able to enjoy a simplified flight
experience with a point-of-view simplicity
beyond any other combination.

14 ModelAirplaneNews.com

Folded up, the Mavic Mini is super compact for easy transportation.




Exceptionally portable and almost as light as a smartphone,
the Mavic Mini weights only 249 grams (8.78 ounces), so it is
nelow the weight that requires FAA drone registration, which
is 250 grams (8.82 ounces).

With a satisfying 30-minute flight time, the Mavic Mini
includes a 4km HD video transmitter, Vision Sensor + GPS
Precision Hover, a 3-axis gimbal, a 2.7K camera, and simplified
recording and editing.

The new DIJI Fly app offers a simple, intuitive, and very
user-friendly control interface, so you'll learn to control and
nilot the Mavic Mini quickly. This app allows you to create
cinematic shots in short order, and it even features a flight
tutorial to help get you started quickly and safely. Mavic Mini
nas advanced downward-looking sensors, so it can hold its
nosition and hover precisely, even indoors without GPS.

THE APP DOES ALL THE WORK
The DJI Fly app offers a variety of creator templates that you
can use to generate awesome videos with just a tap on the
touch screen. Even beginners with no editing experience
will be able to turn special moments into first-class socia
media videos. With the QuickShot modes, you have Dronie,
Circle, Helix, and Rocket settings. Just select the setting you
prefer and Mavic Mini will execute the elaborate preset flight
motions while recording. You can then take the automatically
generated video and share it with friends on social media.
With its Smooth Motion feature, Mavic Mini's flight speed
and movements are slowed down for an added layer of
precision and stability. This mode is especially useful when
flying in narrow or complex spaces. With the DJI Fly app
you also have integrated access to S|«(y|3'|)((:_\|1 a social media The Mavic Mini comes with a dedicated controller that works with your
platform for drone users to share their aerial photos and smartphone to make a user-friendly and intuitive control interface.
videos. Browse others' projects, share your own, and even
discover popular aerial photography spots in your area.

The Mavic Mini drone makes taking aerial
selfies as easy as it gets.

y - 9



B ON THE FLIGHTLINE: SNEAK PEEK: DJI MAVIC MINI

The four rotor arms/booms swing out and snap into position for flight.

SEE WHAT YOUR MAVIC MINI SEES
Connected to your smartphone with the included USB cable,
the dedicated controller maintains a high-def video feed from

the drone at

a distance of up to 2.5 miles. The detachable

control sticks can be easily stored inside the controller for
added portability.
Priced at S399, the Mavic Mini drone comes with the

‘emote cont
oropellers, o

(micro USB,

The Fly More Combo is a popular package.

oller, intelligent flight battery, a pair of spare
ne micro USB cable, a gimbal protector, RC cables

USB-C, and Lightning connectors), a spare pair of
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control sticks, six spare screws and a screwdriver.

The Fly More Combo package (priced at $499), includes
the Mavic Mini and remote controller, three intelligent flight
battery packs, three sets of spare propellers, two micro USB
cables, a gimbal protector, RC cables (micro USB, USB-C, and
Lightning connectors), a spare pair of control sticks, 18 spare
screws and screwdriver. Plus, you get a two-way charging
hub, a DJI18W USB charger, 360-degree propeller guards, and
a carrying case. +
dji.com
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B ON THE FLIGHTLINE

Snowbird SKis

BY KEN PARK

Up here in Canada, we get our fair share of Old Man Winter,
so if you're not out flying in the snow then you are certainly
cheating yourself out of some prime air time. I tested the
Du-Bro Snowbird Skis on my old standby fun-fly competition
model, Turnbuckle. 1t's powered by an 0.5. FX .40 2-stroke
using a moose can muffler. The oversized ailerons and big
tail feathers of this design ensure maximized fun while
youre playing all those crazy competition games.
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Since the Turnbuckle is a tail-dragger,
| only needed to use the main gear
set, which costs US$29.95. (Du-Bro
offers an additional USS15.00 nose
gear for those who use tricycle gear.)
The skis are made out of tough high-
density polyethylene plastic and come
in seven hot colors. | tested the .35-to
.60-size skis, which are designed for
a 5/32-inch axle, whichis standard
up to and including .60-size models.
(Du-Bro also offers skis for electric
park fliers for USS13.95.) The bottom
of the skis also features a centerline
tracking fin that help keep your model
on track in crosswind conditions. Each
skihas a spring-loaded wire that
allows it to flex upward and then stop
at any angle you set it for. Most pilots
set that angle upward 5 to 10 degrees
in order to avoid catching the tips and
getting tripped up on landing. Note that
when you fly with the tips slightly up,
your model's elevator trim will need
some minor adjustment so you can fly
hands-off straight and level.
Assembling the skis is easy, and the
instructions are broken down into
several smaller subassemblies. Clear
diagrams take you through the steps
of attaching the skis to your model and
setting the springs and angles. It takes
about five minutes to install them.

The spring-loaded design of
these skis isimpressively simple and
effective once tightened and secured
with an Allen key. When locked at the
correct upward 5 to 10 degrees, they
should provide an entire season of
flying without any need for further
adjustment. The spring-loaded design
totally eliminates the old-school elastic
shock cords from the front of the ski
up to the fuselage—and that rear string
that took forever to adjust to get the
proper in-flight angle. Another bonus
is that no wax is required with the
Du-Bro skis; the hard, smooth plastic
doesn't stick to the snow, so the skis
slide effortlessly. Don't forget that
those seven bright new colors sure
let you know just when to flare before
touchdown! Put on a set of these
new Du-Bro skis and your fun will be
guaranteed all winter. +

SOURCE
Du-Bro (dubro.com)



SEAGATE CENTER

401 JEFFERSON AVENUE, TOLEDO, OHIO

This three day event showcases the largest display of R/C model Planes, Cars, and Boats.

along with the exhibitors, there will be, speakers, swap shop, auctions,
and much more.

For all detail visit our website below
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B ON THE FLIGHTLINE

Sullivan Proaucts

S600 Hi-Tork Starter

h

FIVE TIPS FOR A SAFE START

1

When you set up your model at the
flightline, position your starter battery and
the power cord so that they are clear of
the model’'s propeller. If you typically hold
the starter with your right hand, make sure
the power cord comes straight back and
around you.

Ask a helper to securely hold the back of
your aircraft, both to engage the spinner
with your engine starter and to prevent
the airplane from moving forward when the
engine starts.

20 ModelAirplaneNews.com

Though many glow and gas engines today can be
started by hand, we always recommend the use
of electric starters to keep your fingers free of
the propeller. At $91.99, the Hi-Tork Starter is

an excellent choice. The original "standard size”
oullivan starter, it has been a favorite for many
yvears. Ihe Hi-lTork starter is suitable tor all sport
engines and, as its name suggests, it's capable of
starting engines with much larger capacity. [he
starter features a sturdy plastic drive cone, a 2
1/2 inch-diameter steel body, and yellow end caps.
It comes with automotive-style battery clips and
uses 12 volts DC for operation. It has a maximum
rating of 80 amps and produces 210 oz.-in. of
torque. With a 9,000 no-load rpm, it can be used to
start most engines up to .60 cubic inches (10cc),
and many 4-strokes in the 1.20 to 1.50 cubic inch
displacement range. Replacement starting cones
are available separately.-Gerry Yarrish +

3

Always use a fully charged starter battery and make
sure that the clips connecting to your battery (or power
panel) are properly secured.

T

Hold your starter straight and aligned with the engine’s
centerline. If you hold the starter at an angle to the
spinner, the cone can "walk off” to one side.

Replace worn-out starter cone inserts; worn ones might
slip, and if they do, they won't deliver all the torgue
produced by the starter motor.
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FEATURE

BY THE MODEL AIRPLANE NEWS CREW

LIFE IN THE
FAST LANE

Pro tips for the first time e-jet pilot

This F/A-18 Super Hornet is typical of the kinds of EDF jets available today. It comes
with loads of details, functional flaps, and retractable landing gear.



S. AIR FORCGE

2 —_ "t.'.q'{'-u'.‘;‘:- L T

You want to see jets? Today, there are plenty of “jet-ins” held across the country that draw electric-powered
jets of all types and sizes.

\Qc ’

This really is the best time to get into jet aircraft, especially the electric-powered
variety. The latest advances in brushless motor design and LiPo battery technology
have been a huge boon to the hobby, and the RC jet set has evolved to take advantage
of these performance-increasing benefits. Electric ducted fan (EDF) jets have become
one of the most popular sectors in our hobby, and the development of these e-powered
speed demons has been nothing short of amazing.

Always, when hobbyists talk about RC jets, the conversation initially focuses on
speed. But that's really only part of the e-jet equation. In this article, we cover the
basics of power system and airframe setup, showing the various choices and options
available to the wannabe jetster! From low-time beginners to advanced RC pilots,
there’'s something for all skill levels. An excellent way to wade into EDF jets is to start

with prop jets.



FEATURE: LIFE IN THE FAST LANE

PROP JETS

As the name implies, these jets canlook just like full-size
jets, but they get their propulsion from electric motors and -.
propellers instead of aninternal ducted fan unit. Available as _ ’ Ny
either pusher or tractor jet setups, pusher configurations

have the motor and prop mounted in the tail of the fuselage, ’/
while tractor prop jets (usually lightweight sheet-foam
flyers) have the motor and prop facing the front. Some jets
split the difference with the propeller positioned (tractor or
pusher) located within the fuselage/wing areain a tight-
fitting slot cut into the model.

There are all sorts of pusher flying wing designs available, and any

EDFS | | of them will make a great transition model on your way to EDF
D95|8lner5 of electric ducted fan Jf:-'tS have developed a jets; for example, this E-flite UMX F-27 Evolution. It has excellent
few different approaches. These include: fully enclosed or performance for arelatively small model.

exposed electric ducted fan units, construction type, impeller
diameter, and method of inlet air ducting. Regardless of
configuration, the heart of the EDF jetsis the ducted fan unit.
The unit is comprised of the outer shroud or duct; aninlet ring >
or lip at the front of the duct that smoothly guides the airflow
into the duct; a precisely fitting multiblade impeller, which

Is driven by the electric motor; the hub, whichis the central
nart of the impeller attached to the motor's prop shaft and
coupler; and stationary stator vanes that help straighten the
swirling airflow produced by the spinning impeller. Some jet
designs rely onlarge openings (aka cheater holes) to draw
the air into the EDF unit, while others are equipped witl
internal air ducting that channels the air into the impellers
and the exhaust tube to direct the thrust out of the back of
the jet.

Foam construction

Foam s an extremely popular building material for jets.
Here, we've included both complex all-molded-foam ARFs
and simpler flat-foam-sheet kits you can assemble and
glue together. Both have their advantages and they vary
In price according to the amount of included hardware and
accessories. Foam jets are usually smaller and lighter than Here, you see the F-27 Evolution’s pusher motor and propeller.

Adaptor

High Kv motor

- Ducted Fan (EDF)

-

- Impeller

@ i

Shroud The heart of the EDF unit -

Inlet Ring |
consists of these basic parts. =
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uilt-up wood and fiberglass jets, so they can

ne powered by smaller, less expensive power
systems and can operate with budget servos and
radio gear.

Today, there are also some very reasonably
priced ARF jets that come with the works:
excellent detalil, flaps, retracts, and various decal
markings. But they do require intermediate piloting
sKills.

COMPOSITE JETS

A step up from the foamie fliers are the
composite/wood designs. These jets come with

a molded fiberglass fuselage with built-up wood
wing panels and control surfaces. Usually they

are already painted and covered, but still require
some assembly. The sophistication and complexity
of these jets varies greatly, and so do their price
tags. There are composite jets available for a few
hundred dollars while others are priced at several
thousand. Again, it is all a matter of what is included
iInthe box and the quality of the power systems
and components used. Size is a factor, as are the
control's features. If you want flaps and retractable
landing gear included you'll pay more, but you'll also
enjoy increased performance.

PROPER CONTROL

A very important point to consider is the quality of
your radio gear. The lighter and simpler your model
IS, the less expensive and powerful your servos
need to be. As the weight and speed of your jet
iIncreases, the flight loads and demands on your
servos also increase. Ten dollar miniservos are
just fine for small, low-speed prop jets and EDFs.
But for the mid- to upper-end jet range you should
use more powerful servos that range from 40 to
60 oz.-in. of torque. Also, with increased speeds,
servo centering and precision becomes more
important too. As with everything else in the RC
world, that additional speed costs more.

PILOT TRAINING

Flying exciting EDFs, like the FMS F-18 Super
Hornet or even the BVM Electra, can be
exhilarating but not especially difficult. Thisis
where you have to evaluate your own piloting
skills. If you're arelatively new pilot, you should
first learn to fly normal prop-driven airplanes and
get comfortable with flying faster and faster.
Low-wing, aileron-equipped, high-performance
sport planes are great for pilot training. You can
also practice using a flight sim program. Then, when
you are really comfortable with speed, move up to
something sleeker with less drag, such as a pusher
flying wing. There are several of this type of prop
jet to choose from, including the E-flite UMX F-27
Evolution. Flying wings with their reduced drag anad
INnCreased speed are extremely well-suited for pilot
training. Once you are comfortable flying them,
you'll be ready for jets.

THE BUNGEE LAUNCH
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Expert model designer Nick Ziroli Sr. built his Turbinator-E (a smaller
e-powered version of his larger turbine jet) so that it can be easily
bungee launched.

There is a gray area in model jet size, where some models are
a little too big for a comfortable hand-launch, but not quite big
enough for a set of landing gear for a “rise-of-ground” takeoff.
Here, we can borrow from the glider pilots and adopt bungee
launch systems: nothing more than a length of surgical tubing,
a stake, a ring, and some nylon cord— the bungee launch is the
best compromise.

For your average four- to five-pound EDF, a 30- to 40-foot
length of 3/16- to 1/4-inch diameter surgical tubing will do nicely.
A 12-inch tent stake driven into the ground anchors one end and
a tow ring is tied to the other so it can be attached to the launch
hook. For a smooth launch, the hook should be an inch or two
forward of the plane’s CG. The longer the bungee, the better; you
want a constant, smooth pull for a longer time. Shorter lengths
produce more aggressive pulls but they are shorter in duration.

How much pull? A good way to fine-tune your launch system
is to use a fish scale and pull the launch cord back so it shows
a force four or five times the weight of your model. For example,
for a four-pound jet, that would be 16 to 20 pounds. Hold the
model low with its tail just touching the ground and its nose
pointed up just slightly. Have your flying buddy secure the plane
and when you're ready, have him release it. Have a little up-trim
dialed in and concentrate on keeping the wings level. The upward
departure flight path angle should be shallow until you have
gained sufficient airspeed for your first turn.-By Nick Ziroli Sr.

No landing gear means less weight and drag, which equates to more
performance.
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FEATURE: LIFE IN THE FAST LANE

FLIGHT CONTROL

Another difference between flying jets and standard RC
airplanes is that jets don't have prop blast directing airflow
over the wing and control surfaces. Pilots of conventional
airplanes get accustomed to the almost instant thrust and
iInCreased control response created by simply punching the
throttle. The propeller both propels the airplane forward and
blankets the control surfaces with plenty of airflow. A jet, on
the other hand, needs smooth airflow into the EDF unit to
produce thrust. Sharp, abrupt maneuvers can interrupt and
reduce this airflow, leading to less thrust and reduced speed.
When there is no increased airflow, what control you do have

SIZE RANGE
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Longtime contributor and RC jet expert Rich Uravitch shows off one
of his many jet designs, the Sub-Sonex. It can be powered by either

an EDF unit or a small turbine engine.

Today, in the world of RC jet modeling, electric propulsion
systems are very reliable and easy to operate, and their
performance output is remarkable. Here's a snapshot of
the evolution of the sizes (diameters) of electric ducted
fans.

The 70 mm (2.76 in.) jets are the least expensive and are
typically powered by smaller 35S and 4S5 (11.1 to 14.8V) LiPo
battery packs. Owing to the large number of sources, this
Is the most popular size. Most jets in this category are
made of molded foam, and usually come with servos, fan
units, and control linkages already installed, making them
truly almost-ready-to-fly (ARF) models.
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all depends of maintaining airspeed. This is not difficult to
master, but it is something to keep in the back of your mind if
you're considering low and slow hot-dogging with your jet.

FLIGHT OPS

One thing the new "“speed freak' may overlook before
buying that first jet is evaluating the condition of the home
base of operations: What's your flying field like? Is it a well-
manicured sod field with a pool table-smooth surface? Do
you have a pavedrunway? Or,is it the local soccer field?

If you are flying off of shaggy grass, it would be best to fly
smaller, hand-launched foamie jets. Typically, the wheels

Stepping up in size to 80
to 11 mm i3 1to .33 in.l,
the expense does increase
somewhat, but it also
introduces a fair number
of jets featuring molded
fiberglass components
and balsa-sheeted wings.
The overwhelming number
of products here are
ARF with molded foam
structures, but they are
more rugged, frequently
employing carbon fiber
reinforcement. The
advantages here are more
durability, better flight
performance, and larger
eguipment-installation
areas so components
aren’'t shoehorned into
place. Batteries required
for this class usually fall
into the 45 to 85 category,
depending on your choice
of motor and ESC.

One distinct advantage
to the molded foam
airframe design is that
the inlet ducting is molded

The Electra from BVM s at the top

of the performance class.

as part of the fabrication
process. This is a great
feature, since properly
designed inlets and
exhaust ducting are critical
to good fan performance.
Unlike turbine jets, EDFs
are air movers that depend
heavily on the smooth
airflow, both coming into
the inlets and going out
the tailpipe.

Also, increased wing
loading makes flaps even
more important, especially
during landings. Flaps are
a great benefit, and you
should practice using them
to improve your piloting
skills.

Going up yet another
notch puts you in the 120
mm (4.72 in.) and larger
fan group. Generally
operating with 10S to 125
packs (37 to 44 volts), they
generate extraordinary
power—they really demand
respect and attention to
detail. Understandably,
the components that fit
into this group are the
most expensive. This
increased performance
demands proper assembly
and maintenance. Don’t
use guestionable servos,
radios, or battery packs
that might be marginal in
performance or otherwise
seem suspect.—By Rich
Uravitch




With the main hatch removed, you can see the basic power system
layout for this BVM F-86 Sabre jet—uncomplicated and very
efficient.

Battery packs are also very important. LiPo batteries are available
in several cell counts and capacities. Be sure to match your pack to
your jet’s requirements.

Electric ducted fans come in all shapes and sizes. There’s an EDF unit
for jets of every size.

Matching servo speed and torque values to the size of the jet you fly
is essential. Don’t skimp here!

on jet landing gear are smaller than your average RC sport
plane, and some won't evenroll in tall grass. Skip the landing
gear and give it a toss. For more advanced jets, you'll need

a smooth runway—and if you have retracts, the smoother,
the better. When you travel to e-jet events, most are hosted
by clubs that have access to smooth tarmac for effortless
takeoffs and landings regardless of wheel diameter. So
evaluate your own situation and fly something appropriate.

SMOOTH MOVES

Flying at high speed s a thrill for all pilots. But things happen
quickly with jets and they can become very smallin a
heartbeat if you just fly in a straight line away from yourself.
The best jet pilots fly with a flight plan and stick to their plan
until they landa. It can be very easy to mentally fall behind a
fast jet, so have a simple mission; don't just bore holes in the
sky. If it's a first flight, concentrate in trimming your model
for straight and level, and then fly around the pattern at a
safe altitude and at different speeds to see how the model
reacts. If you have some time on your jet, then practice your
landing approaches and being smooth with your control
iInputs.

For more advanced jets, practice flying with the flaps and
landing gear up and down, and consider using flight modes
with your computer radio. Have one setting for takeoffs, one
for general flying, and a third to set up your model’s landing
configuration. When it comes to turning around, use large,
smooth, sweeping turns to keep your modelin the groove
and to maintain airspeed.

Verticalmoves are popular maneuvers for turning around
and reversing directions without going out too far. At the
end of a horizontal speed run pullinto a steep vertical line, do
a half-roll and then pull into a partial loop to come back down
and establish straight and level flight going the opposite
direction. To swap directions again, while gaining altitude do a
half-loop and at the top do a half-roll back into level flight.

E-JET SOURCES

Advantage Hobby (advantagehobby.com)

Bob Violett Models (bvmjets.com)

E-flite (eflite-rc.com)

FMS (fmsmodel.com)

Freewing Model (freewing-model.com)

Horizon Hobby (horizonhobby.com)

Motion RC (motionrc.com)

Jet Hangar Hobbies, Inc. (jethangar.com)
Schuebeler Technologies (schuebeler-jets.com)
WeMoTec (wemotec.com)

BOTTOM LINE

Once you decide to join the jetsters, get ready for some
extreme fun and excitement in the fast lane. These basic tips
will help you stay ahead of the learning curve while avoiding
basic beginner mistakes. Electric jets are a perfect way to
feed that need for speed! Go ballistic! +
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FIELD & BENCH

REPORT

TEXT & PHOTOS BY RICH URAVITCH

E-flite/Horizon Hobby

-16 FALCON

Great flying electric model of a world-renowned jet!

Whether you call it Fighting Falcon, Viper, or
“the Electric Jet” (as it was originally known),
the F-16 should need no introduction. When it
somes to sexy-looking modern jets, the F-16
has to be near the top of the list. Not at all
angular, faceted and stealthy like the F-22
or F-35, it has a slippery shape from nose to
tail with a tall, 360-viz canopy that maintains
those sleek lines. These all contribute to the
illusion of rapid forward motion, even while it is
static on the ramp. It is also the ride of choice
for the current U.S. Air Force Demonstration
team, the Thunderbirds. Their slick red, white,
and blue unique scheme has been seen by
thousands, if not millions, of spectators
around the world.

Many of the gualities of the full
scale make it nearly ideal for a jet model
subject, a fact that many manutacturers have
recognized: the Falcon is available in nearly
every size, from micro EDF right up through
"monster” turbine-powered replicas. This
model is ideally suited to the role of a first
performance electric ducted fan (EDF) for the

newcomer. It is "right” sized using a B4 mm

. . . . The color scheme chosen for this model is bright,
EDF unit and easily fits into the average attractive, and highly visible! And it’s scale to boot!



HITS

%= Great-looking scale appearance

AT A GLANCE

fa\ MODEL
< F-16 Falcon B4 mm

N MANUFACTURER
=== [E-flite (e-fliterc.com]

N DISTRIBUTOR
@am# Horizon Hobby (horizonhobby.
com)

== Excellent flight performance

%= Easy to transport
== AS3X flight stabilization

*= Molded-in hinges (in my
experience these tend to fail
over time)

Sport-scale electric ducted fan
jet
WINGSPAN

8.7 in.
.

e PILOT SKILL LEVEL
" Intermediate

'VQ ASSEMBLY TIME :
LAY 45 min. -

((.) RADIO REQ’D
w4 5-channel DSMX/DSM2
compatible

PR POWER REQ'D
4 3 or 45 2200mAh LiPo

PRICE
5179.99 [BNF Basic); $159.99
(PNP)
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Aft section shows the stabilizer, elevator, and

fin installations. Control linkages are short and

straight, providing positive control.

Battery compartment with canopy hatch
removed. |l used a Smart Technology 4S
2200mAh pack and the pre-installed
Spektrum AR636B receiver.

Canopy hatch fits snugly and is magnetically
secured.

F o
-
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Upper aft fuselage prior to vertical fin
installation. | used 15-minute epoxy on all
foam-to-foam applications.
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car, fully assembled. It also delivers
great performance enhanced by

the inclusion of E-flite's SAFE Select
recovery and A3SX stabilization
systems. (That's in the BNF Basic
version lreviewed. A plug and play
version is also available). These all add
up to give the newbie a better chance
of becoming familiar and comfortable
with EDF models.

UNIQUE FEATURES

This E-flite model is an accurate
rendition of the full-scale jet. It features
molded, predecorated EPO foam
airframe components that require
minimum assembly. Made from this
vastly superior material, the quality
of this new generation of models just
keeps getting better and better—
light years ahead of first-generation
foams. The protective packaging is
also outstanding, with more-than-
adequate protection provided for the
major components.

Right out of the box, the components
are impressive. The color and trim
scheme, which mimics a full-scale
F-16 attached to the 149th Fighter
Wing of the Texas Air Guard, is
accomplished with a combination of
paint and factory-applied thin transfers
that nicely hug the surface contours.
The scheme itself is scale and very
attractive, but | expect the model will
see some other interesting and exotic
paint jobs by the "makeover'’ crowd!
The two wing panels are secured with
four screws and are reinforced with
arigid tube that goes through the
fuselage.

A good-looking set of external
stores (tanks and missiles) is included
and they really dress up the model
considerably. They are all to be
permanently gluedinto place at the
correct location; no means is provided
to make them removable (such as
magnets). | would suggest using
the magnet method to make them
removable, as they are vulnerable,

especially if you fly off grass surfaces.
The large external fuel tanks seem

to blank out a bit of the elevator
effectiveness, especially on the
approach;it's nothing serious, but
something to be aware of.

Now, let's talk about a few things |
found that you should know about if
you are arelative newcomer to this
type of model and are considering
building one of your own. In my opinion,
a great deal of thought went into the
actual design of the airframe and the
component integration, such as the
inlet ducting, fan placement, and hatch
attachment. It's a great flying model
without the typical shrill, high-pitched
sound we've come to expect from
traditional low blade-count rotors
(five or six). Eleven blades do the trick
here, quieting things down and actually
creating a sound more like a turbine
than a dog whistle! The model employs
the 64 mm E-flite fan unit driven by a
2840 Kv brushless motor. Coupled to
a 4S LiPo feeding through a 40A speed
controller, this unit delivers some really
sparkling performance in the model.
Having no rudders, it is basically a
3-channel andis easy tofly.

The included assembly manual is
clearly illustrated and comprehensive,
It has all the instructions you will need
to assemble and set up your model,
including details on how to set up the
SAFE function and A35X stabilization
system

If there is one thing | don't care for,
and this seems standard across the
smaller foam E-flite offerings, it's
the molded-in hinges on the control
surfaces. Although they work just fine,
and are esthetically pleasing, | have
had some failures after atime for a
variety of different reasons. None of
them were catastrophic, just annoying.
They were allresolved by applying tape
along the hinge line.

IN THE AIR
| set my transmitter timer to three

Good-looking external stores package really
dresses up the model. Consider making them
removable for flight.

Left-hand side shows pre-installed mini
servos for aileron and elevator surfaces.



Lower surfaces of wing panels. Unpainted
areas show location of tanks, bombs, and
missiles.

minutes, which provides enough
energy for some aggressive, high-
throttle flying mixed with reduced-
throttle cruising, and then land with 25
to 30 percent capacity remaining.

The fixed tricycle gear is quickly and
easily removedto create theillusion
of retracts. Since the model is not
difficult to hand launch, this becomes
a convenient option, depending on the
type of surface you are flying from. The
nose gear, when installed, is steerable.
There is no coupled rudder control.

On takeoff and landing, the model can
become a little skittish on the ground
due to the narrow track of the main
gear. In little or no wind, this should
not be a problem. A little crosswina
combined with the right amount of
speed, however, couldresultina
"wheelbarrow,” causing the nose and
either tip missile to strike the runway.

A RADIO

Spektrum DXB 2.4 transmitter, ARB36B receiver
linstalled on BNF version), 5 mini servos (installed)

Horizontal stabilizer/elevator assemblies prior
to attachment to fuselage. They have molded-
in hinges.

Stability: The proportions of the

Viper hint that it's going to be very
stable—and it is. | balanced my model
three inches behind the wing/fuselage
intersection at theroot, and that seems
to be a sweet spot.

Tracking: The model tracks true
throughout nearly all maneuvers. Given
that it's a prebuilt, molded-foam ARF,
the likelihood of warps is minimized ana
it shows, displaying very predictable
flying qualities.

Aerobatics: The Falcon easily performs
any scale-type aerobatic maneuver
you would expect of a scale jet model
of this type. A big plus is the level of
power provided by the propulsion
system; it doesn't require building

up a huge head of steam to get over
the top in big, round loops and moves
the model along at very scale-like
speeds. Rolls are smooth and fairly

E-flite 64 mm EDF unit with 2840 Kv brushless
outrunner motor and 40A speed controller w/ BEC

(installed)

= BATTERY

Spektrum Smart Technology 45 2200mAh LiPo

BOTTOM LINE

Bottom view showing aileron and elevator
servos, ventral fins, and aux inlet for fan unit.
Landing gear is easily removable.

axial, and the ailerons, eveninlow rate,
are effective. Aimost no elevator s
required through the revolution.

Glide and Stall: It is very good in the
slow, nose high (high alpha) regime
and is remarkably stable, especially on
approach.

PILOT DEBRIEFING

Although Horizon makes no claims as
to speed potential, | will say that for its
size, whenitis "on the step”it really
appears (and sounds as if) it's moving
briskly, and that's good enough for me!
Remember, perceptionis reality. Once
you apply power, hold on, because
after the nose gets light, steering
goes away and you've got no rudders
to correct the heading. But, with the
thrust available, you are probably
already climbing out!

1nre ' — :!..‘- E._sf_iﬁ.-.{.-._ - a con
B & . o ' h [
2r, it’s a super flier!

You can plan on spending less than an hour assembling your Falcon, as there really isn’t that much to "build.” Four
screws secure the two wing panels, and I used 15-minute epoxy to attach the vertical fin, horizontal stabilizers, and
ventral fins. I would suggest that the ventral fins be attached by magnets or left off completely as they are quite
vulnerable in many landings, especially if you opt for leaving the landing gear in the box.

oome experience with EDF-powered models will be helpful, but is not necessary. Actual assembly is straightfor-
ward and does not require a lot in the way of tools other than a screwdriver. This little jet flies remarkably well,
scale-like, and is very fast on the stock power system. It is relatively unaffected by moderate wind conditions
[especially if the A3SX system is active) and doesn’t hold any surprises. It is likely to become one of your favorite
“throw it in the car with extra LiPos™ sport-scale jets and is a step up from nearly all of the small EDF foamies, both

in sophistication and performance.

Having no rudders, it is basically a 3-channel bird that is easy to fly, not intimidating to the newcomer and, when
coupled to the SAFE Select system along with the pre-installed Spektrum ARB36 receiver with AS3X, takes much
of the "pucker factor” out of transitioning to EDF jets. Even if you are already “jet qualified,” the little F-16 would be
a great addition to your EDF hangar. Although the model would probably fly on a 3S (11.1V) pack, why bother? Stick
with the 45. It's a jet and should perform like one, right? T
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WINTER
FLYING

A cure for the wmtertlme blues

Instead of sitting on the couch watching television and waiting for
spring to arrive, why not build or buy a set of snow skis, bolt them to
your plane, and get out there and do some cold weather flying! Winter
flying is great fun, and it restores the RC soul during those long, dreary
winter months. You can fly with skis, or even use floats, from almost any
open field. Just be sure to get the permission of the property owner. You
can also fly from a frozen lake (but make sure the ice is safe and that
you have enough room to operate your plane properly). Remember, when
flying from a lake you'll be sharing the space with snowmobilers, ice
fishers, and other wintertime sports fans. Simply be respectful of others,
and you will most likely gain a happy audience.
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GETTING IN THE MOOD
Dressing warmly is most important for enjoying a day's
flying in the winter. It is even better if you can park your
car near your flying spot or find a flying area near a shelter
to warmup every so often between flights. A thermos full
of hot coffee or soup is a must-have for between-flights
enjoyment!If you're lucky, you'll find that some winter
days can be simply outstanding. With little or no wind,
bright sunshine, and milder temps, you won't even need
to wear gloves while preparing your aircraft. For flying, |
use a tight-fitting pair of cotton gloves, which allows me
to feelmy radio’s control sticks. Mechanics' gloves also
work well.

Though I've never used them, there are commercial
transmitter gloves you can purchase. Similar to Hippo
Hands used by motorcyclists, these cold weather radio

gloves have a clear panel so you can see your transmitter
while your hands are protected from the elements. From
my own experience, during the winter months there are
many fine days just perfect for flying. The advantage

of flying off alake or a wide open field is that you can
always take off directly into the wind, no matter what the
directionis. My friends and | have a favorite spot to enjoy
cold weather RC flying. Located in the village of Gores
Landing, Ontario, Rice Lake is renowned for its fishing in
both summer and winter. There's plenty of room and the
scenic panoramais inspiring,

In the winter, | fly my Aeromaster biplane (with floats),
and my scratch-designed and built Sky Wizard. The
aircraft seenin the picturesis my Sky Wizard, whichiis
an easy-to-fly intermediate to advanced sport plane
powered by a Zenoah G-38 gas engine.
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The Ace Extreme RC Transmitter Glove is made for very cold flying days.
Check them out at acewingcarrier.com.

Here is my scratch-built plywood skis and the limiter cable setup. |
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EQUIPMENT SETUP

You can find commercially available RC skis
online and in hobby shops. Du-Bro has themin

a few sizes. | scratch built and designed the skis
for my aircraft. | use a tried-and-true method of
setting up skis on aircraft that is not unlike that
of full-scale aircraft. Check wires and bungees
(elastics bands for models) are used to limit the
amount of travel the skis have up and down.

The elastics are used to keep the tips of the skis
in the “up’ position, while the check wire at the
back limits the amount of distance the ski tips
can travel up. The check wires on the front tips
of the skis also limit the amount of travel the
skis can go down. This is essential to prevent
the skifrom traveling down so far that it could
break through ruts and divots your aircraft
might encounter during its takeoff run or landing
rollout. It is a very simple and effective way to set
up your skis with a minimal amount of funds.

WHAT YOU'LL NEED
® Small eyehook screws

® Flastic bands

e Strong wire (I used pull—pull cable purchased at
my local hobby store)

¢ Short lengths of 1/8-inch diameter copper
tubes for crimping the wire ends.

® 1/2-inch,1/8-inch,and 1/16-inch plywood for
upright mounts and skibottoms. | go a step
further and use fishing swivel leads for ease
of removal. The skis are built using 1/2-inch
aircraft ply for the upright mounts and 1/8-inch
plywood for the skibottoms. It isimportant
to haverunners on the bottom of the skis to
help the aircraft’s tracking. For the tail ski, | use
1/8-inch plywood for the upright and 1/16-
inch aircraft ply for the skibottoms. Another
system used to limit the up-down travel of the
skis is the torsion rod system or spring system.
This is found on Du-Bro and other brands of
skis. | prefer my setup described above for its
reliability. It has always worked for me.




10 Easy Steps for Cold Weather Engine Starts

———

To commit RC aviation, you have to get your engine
running. As the weather turns colder, it's a good time
to revisit cold-engine starting techniques. Here are 10
easy steps for flying when the temperature drops.

1. Turn on your transmitter and receiver.
2. Fully open the throttle.

3. Watch for fuel in the line and cover the throttle
opening with your finger. Firmly grip the propeller, and
rotate it until the fuel is just up to the carb. Don't flip
It! Now turn the prop over—twice, if it's warmer than

40 degrees F; three times if it's colder—to prime the
engine.

4. With the glow plug disconnected, flip the engine over
six to eight times.

0. Close the throttle and move the trim to fully up.
This should open the throttle barrel a little more. The
throttle should be about one quarter open.

B. Grab the prop firmly, and rotate the engine until it
passes through the compression part of the stroke.
You should feel the engine kick. If it does, it will now
start on the first or second flip. Always use a chicken
stick or electric starter for starting. If the engine
doesn’t start, flip the prop a few times with the glow
plug disconnected, and try again. If it doesn’t kick now,
choke it one more time with the throttle fully open, flip
the prop a few more times, reposition the throttle, light
the glow plug, and try again.

(. If, when your engine starts, it just revs up and

BOTTOMLINE

s

quits, turn the high-speed needle valve a half turn
counterclockwise to open it, and try again. Repeat this
if necessary.

8. It the engine starts, slows down and quits, and if a
lot of smoke comes out of the exhaust, turn the high-
speed needle valve clockwise to make the mixture
leaner, a quarter turn at a time. Restart the engine.

9. When the engine has started, hold the throttle
partially open, and let the engine warm up for at least a
minute or two before making the final adjustments.

10. Most engines are harder to start when they're hot.
To start a hot engine, draw the fuel up to the carb,
but don’t choke or prime it. Open the throttle to one
guarter. Flip the prop hard. Use an electric starter, if
you have one available.

Getting your engine started in winter isn’t difficult as long as you have
fresh batteries in your glow driver and you keep your airplane and engine
warm in the car between flights.

| think what | like most about skiflying is the added performance of the aircraft due to the denser cold air. | also enjoy watching
the way the skis work during takeoffs and landings. With all the beautiful winter scenery, and the extra time spent with my

like-minded friends, there s really nothing better! +
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FIELD & BENCH

REPORT

VQ Warbirds

RARE BEAR

Sporty Reno Racing superstar

Today, we see a lot of the
same ARFs at the flying field.
Yes, there are times when
something new and different
shows up, and that’s thrilling,
but in today’s less-time-to-
build world, it’s all the more
refreshing to see something
exciting. I am always on the
lookout for unique and outright
cool ARFs, and the impressive e
Reno Racer Rare Bear from
VO Warbirds is just that type
of plane. I've always liked
the Grumman Bearcat, but
not its basic, Navy blue paint
job. So when I discovered the
Rare Bear, it really caught my
attention. A fun scale plane
of a popular warbird turned
racer, this version is not often
modeled. The gang at V(Q
Warbirds picked the beautiful
orange and purple version
of the racer, and does that
ever light up in the sky! It
doesn’t require a lot of time
to build and it comes with
that impressive color scheme
straight out of the box. Let's

Down the runway on a high-speed pass, the
take a closer look. Rare Bear is an exciting plane to fly.
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AT A GLANCE

~~ MODEL
¢ Rare Bear

®| MANUFACTURER
=== \/Q Warbirds (vqwarbirds.com)

TYPE

= Sport scale Reno Racer

) WINGSPAN
) 80 in.

HITS

%= Ease of assembly
== Matching colors

%= Correct fit
%= Flying characteristics

== The big spinner hides engine
details

Y PILOT SKILL LEVEL

Intermediate
ASSEMBLY TIME

Za 8 to 12 hours

P\ RADIO REQ'D
w4 B-Channel (with 8 servos])

POWER REQ’D
acc—b60cc

PRICE
5549.95




M FIELD & BENCH REPORT: VQ WARBIRDS RARE BEAR

UNIQUE FEATURES

| was taken by the colorful design and the accuracy of the
model. What pleasantly surprised me was how closely the
fiberglass parts, like the cowling, match the rest of the plane.
Also, the panel lines on the wings and hatches complement
the plane's detailed appearance. | was happy to see the
flush-fitting hatches for the aileron and the flap servos. Even
the inside of the wheel wells are finished in light Aircraft Gray.
Again, it's a small detail, but it looks so much better than bare
balsa wood. | love the convenience of being able to remove
the large cockpit hatch and have all the switches installed

on the inside. This keeps the airplane clean and more scale
looking. The cockpit comes with the pilot already installed,
and a good-looking instrument panelis included.

The wings slide into place with two metal wing spar tubes
set into recesses on each side of the fuselage. This sets
a perfect and secure wing incidence angle and eliminates
unsightly gaps at the wing-to-fuselage junction. Two
screws on theinside of the fuselage secure the wing panels
in place. The control surfaces are built to resemble the
full-scale plane. They are built up open with the rib details
showing through the covering material on the surfaces. This
adds to the more accurate look overall.

Although the instructions call for a 30cc engine (and it
performs well with this size engine), | installed an EME 60cc
gas engine, and there s plenty of room in the cowl for the
larger engine. Where | could easily reach, | did reinforce the
firewall and all the joints to help support the larger engine.
The weight increase of this was negligible and it is extra
security for the lifespan of the plane! Thereis also a dummy
radial engine included, and it's easy to spruce it up with added
detail. (Even though that large spinner hides most of that
added detail, | know it's there!)

linstalled a 9-channel Spektrum receiver and used high-
voltage 6150 high torque Spektrum servos for control. The

The aileron and flap servos are installed under flush-fitting hatches on
the underside of the wing panels. stock servo cutouts easily accepted these servos with no




need to trim the wood. | also used a 4000mAh Spektrum LiFe
battery to supply the needed voltage for the servos. With
nine servos onboard | used a separate servo for each control,
as well as a servo-operated choke for the engine.

IN THE AIR

Uneventful flights are the best kind of all, and that's what

my first flight was. | decided to fly the plane off a full-scale
runway at alocal RC airplane-friendly airport. The 22x10
Falcon WW ll-style prop looks great and provides excellent
performance. | had no problems taxiing out to the runway and
lining up the Rare Bear for takeoff.

Stability: Stability is fine and the control surfaces provide
exceptional control response. | was a bit surprised at how
responsive the ailerons were.

Tracking: With little rudder input, it was easy to keep the
airplane down the centerline. Once airborne, | hit the retract
switch and the airplane cleaned up beautifully. No changes

in pitch trim were required. In all, | added three clicks of down
elevator and two clicks of right aileron trim and the plane was
tracking straight and true. The airplane does not sink during
standard rate turns.

Aerobatics: Rolls, wing over turnarounds, inverted flight, and
tight turns were all performed with no adverse reaction from
the plane. Only at about 60 degrees of bank did the plane
begin to pitch ever so slightly. | eased a bit off of the elevator,
and the plane was back on track. | found that 90-degree
banks held fairly well with rudder. The plane does not hold
altitude well in a true knife edge. Inverted flight requires about
one-third down elevator to hold the nose on the horizon.
Glide and Stall: When | gained some altitude to see how the
Rare Bear performed at slow speeds, the first round was
clean. | kept the gear retracted to see what it would do.
Holding the nose up, | decreased power, and once the stall
broke, the nose just came down and the plane recovered
easily. Next, with the gear and flaps lowered | cut the power

The large fuselage hatch makes getting to the radio and other gear easy
as can be.

A6150 Spectrum HV servos were used throughout the model. They
provide excellent control response.




M FIELD & BENCH REPORT: VQ WARBIRDS RARE BEAR

and held altitude. This time, the left wing dropped just a tad,
but overall it was the same type of recovery. Adding some
bower, the plane recovers immediately and starts to climb.
During landings, | was surprised by how little the engine
torque affects the plane. | was able to keep the plane in the
pattern with little aileron and rudder correction. Don't be
afraid to slow the plane down. With the flaps and landing gear
lowered, it will fly at slow airspeeds quite nicely.

PILOT DEBRIEFING

It's always a joy to have a positive experience with any new
model. The VQ Warbirds Rare Bear is unique, while still based
on a proven easy-to-fly design. Other than the canopy, all
the formed parts are of molded fiberglass. The retracts fit
snugly in place and the control surfaces are well thought out.
And it flies great! Anyone who can pilot a basic sport plane
should have no problem flying the Rare Bear.

Ready for its first flight, the Rare Bear goes together quickly and the
Spektrum DX18 is a perfect match.

The canopy comes with a pilot figure and detailed instrument panel.

@ RADIO
Spektrum DX 18, HV 6150 High Torque Servos, and
9-channel receiver (horizonhobby.com)

Ty 3 ENGINE
EME 60cc (vgwarbirds.com)

x PROPELLER
Falcon 22x10 WW II Prop (justmodelprops.com)
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The full-size Rare Bear racer has worn several c;:lorful paint
schemes. This is the most recent.

Rare Bear is a highly modified post-WW II Grumman
FB8F Bearcat that has dominated the Reno Air Races
for decades. The airframe that ultimately became the
Rare Bear was a severely damaged wreck when Lyle
Shelton discovered it in 19683. It had been abandoned
right next to a runway in Valparaiso, Indiana after it
crashed there in 1362. The airframe had been stripped
of parts, so Shelton found a fuselage, wing center
section, landing gear, and a right wing panel, but little
else. He purchased the wreck and had the pieces
trucked home so the restoration could begin.

One of the major modifications made during the
rebuild was installing a more powerful Wright R-3350
(from a Douglas Skyraider) in place of the Pratt &
Whitney R-2800 engine, which is standard for a
Bearcat. A Douglas DC-7 propeller and cowl were also
used. With a new windshield and canopy design, the
rebuild was finished and the first flight took place on
September 13, 1968.

A week after its first flight, the Bearcat appeared in
its first National Championship Reno Air Race, sporting
the name Able Cat, where it finished a respectable
fifth place in the Unlimited Class. From 1968 to 13975,
Lyle Shelton raced the aircraft (hamed Phoenix I)
every year at the Reno Air Races until 1976, when an
engine problem caused it to perform a belly landing.
It did not race again until 1980. In late 2006, both
the plane and the race team were sold to Rod Lewis
for just under S2 million. Since then, the Rare Bear
has won several classes while wearing different
paint schemes and has performed extremely well
throughout the rest of its racing career.

BOTTOM LINE

Overall, I am very impressed with the guality of the
model and the fit of all the parts. It is obvious that
the model was designed with a lot of attention given
to detail. If you are looking for an exciting Reno racer
that’s just as impressive as any warbird, the Rare Bear
from VQ Warbirds has you covered! +
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EDF (Electric Ducted Fan) Class, sponsored by

- Eflite

ADVANCING ELECTRIC FLIGHT

po/

PowerBoxSystems  Rnril 29-Mav 3rd
= F y
/ LAKELAND, FLORIDA

D M * Non-stop R/C Flying at its Best! e Open Pit Policy
PACK * Huge Hobby Vendor Area e Meet & Mingle with 130
QIPRBIRDG * Major Team Demos @ Noon Air Show of the World's greatest pilots
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AR NE 10 SPORTSARKETING

Located at “Paradise Field” on W. Pipkin Rd, @ 4999 Air Show Rd. Lakeland, FL.

Directions, Area Hotels and more at FrankTiano.com or 863.607.6611.
For travel and local info contact Cindy Burkley at: Cindy@Universal-Travel.com or 954.587.8490 Frank Tiano Enterprises
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From any angle, the mighty WACO looks amazing.
It’s hard to tell it from the full-sizeclassicc. @™ =
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With the many impressive RC shows that take

place at the world-famous Paradise Field in
Lakeland, Florida, there are scores of RC pilots MODEL

and all types of great-looking and performing WACO YMF-5

scale airplanes enjoying the often perfect TYPE

weather and flying conditions. These events Scale biplane

draw giant-scale enthusiasts from all over SCALE

the States and even the Great White North of #0%

Canada. Dave Collis of Pitt Meadows, British RIT

AMR (amr-rc.com]

Columbia has made the long trip to Florida

more than once, and he has had a fair amount KI;.IGSPHN.
' . ' . in. (top wing)
of success with his amazing WACO biplane. S ———
Model Airplane News contributor Rich 76 1b.
Uravitch caught up with Dave to talk about POWER
his beautiful cream and green biplane. Here is Moki 400cc radial engine

Dave’'s backstory.
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MAN: Your WACO is among the most
impressive planes here. Can you tell us
a little about your project?

DC: My WACQO is a YMF-5 version
and it is built from the AMR kit [info@
amr-rc.com]. It is 40 percent scale
and it weighsinat 76 pounds. It has a
wingspan of 142 inches (top) and 127
inches (bottom), and it uses a true
scale airfoil. The fuselage lengthis 108
iInches and it has a total wing area of

OFFICI AL ﬂ
__,_' e ]

6,052 square inches. The wing loading
is very friendly at under 23 ounces per
square foot. It features plug-in wing
and stabilizer panels. The planeis a
great build. The kit comes with great-
fitting parts and several alignment
jigs, so everythingis very easy to put
together. It is just about foolproof.

As for the building time, | started the
projectin February and it was flying at
the end of July.

P

M

™
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Dave Collis (right) and his caller keep
an eye on his award-winning

i‘%— scale YMF-5 WACO.
1 “ #!

e

J

E
|
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MAN: How about the finish and details?

DC: Well, | like scale airplanes, but

'm not a scale competitor, per se.

| went online to find an attractive

paint scheme and | found a WACO

(not a YMF-5) with this simple yet
attractive green and cream scheme
with black strips so | went ahead and
appliedit to my WACO. lused the

Stits Lite covering system from F&M
Enterprises and | used their Poly-Tone

Dave readies his WACO for another flight
at Paradise Field with the help of some of
the host club’s linemen.

S ~ .
) “ ‘~
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B GALLERY: MONSTER WACO YMF-5

il 0 . >

You geta good sens 2 of just ho v big Dave’s WACO is when you see it on the flightline.
paint system as well. All the scale functional reverse-thread clevises so each half of the airplane has its own
details are homemade using photos they are fully adjustable. | made the receiver. Theradio gearis all JR, and
| found online, and | made the access aileron corrugations from litho-plate eachreceiver has two battery packs
panels all functional so | could getinside  aluminum and formed them with a and two switches for redundancy. | use
the model without too much trouble. simple plywood formImadein the two Spektrum AR927Treceivers.

All the panel screws are from micro shop. They were quick and easy to There's also a separate battery pack
fasteners and are all functional. make, taking about 10 to 30 minutesto  for theignition system and another for
| love the scale flying wires, which produce each one. the electric fuel pump. For the flying
are custom-made by Aeroscale surfaces servos, | have one Hitec 7955
Products in Switzerland and are just MAN: What do you use for aradio per aileron, one Hitec 7955 per elevator

amazing. All 1 had to do was send them system and engine? half, two Hitec 7980s for rudder,
allmy dimensions, and a couple weeks DC:luse a JR 9303 transmitter, and and one Hitec 7990 for the tailwheel
later | got them in the mail. They have steering. | also use a Hitec 645 for the

With a very pilot-friendly wing loading, the WACO is relatively easy to
control, and it looks majestic coming in for a smooth touchdown.
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Powered by a big and impressive Moki 400cc radial engine, the mighty YMF-5 WACO sounds as good as it looks flying by.

throttle and the engine choke. As for
the engine, the WACOQO is powered

by a Moki 400cc radial engine. It fits
nicely within the 16-inch cowl and has
no trouble turning the big 40x18 Biela
carbon fiber propeller.

MAN: Tell us how the plane flies and
how it has performed for you.

DC: Well, with some 6,000-plus wing
area and arelatively light wing loading,
the WACO is a beautiful flying airplane.
nere's nothing difficult about it. It

has plenty of power andit’s like flying

around a great big Eagle Il trainer. It
now has 62 flights onit, the last 10 of
which | flew at Monster Planes 2013.
|have been lucky enough to receive
both the Best Civilian Aircraft and the
runner-up Critic's Choice awards in
20711, and this year we brought home
the Best Pre-WW Il award.

it's a 7,000-mile roundtrip from
Vancouver to Lakeland, and it takes me
seven days each way. | tow my travel
trailer and camp each night, so | think
itis well worth the drive to fly here at
Paradise Field. Frank Tiano and all his

staff do an amazing job running this

great giant-scale event and |l just love
flying my WACO here.

MAN: Do you have any comments for
people wanting to build and fly the
AMRWACOQO?

DC: To anyone thinking about building
this plane, I'd recommend moving the
balance point to 28 percent of tota
chord (that is the only change | made to
the kit). Also, this is a big plane, so you'll
need lots of room to build, store, and
transportit! +
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My flying buday Martinlrvine anal were fortunate to both win Balsa USA 1/3-scale Fokker DR-|
Kits at the always awesome Old Rhinebeck WW IR/ C Jamboree. As Martin was finishing up his
current project, a1/3-scale Thomas Morse Scout, | got a head start and began my build. | thought |
would add some interesting features, one of them being a scratch-built scale dummy rotary engine
that | would mount on alarge bearing, so it would rotate within the cowl for scale affect. | couldn't
attachit directly to the propeller, so | designed it so that it would spin with the airflow coming from
the propeller.

To power my triplane, lused a DLE-T1Ttwin-cylinder gas engine, and that required a custom
prop extension so that the engine could be installed far enough back to allow room for the dummy
engine. Here's how |l didit!

IN THE WORKSHOP
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For my scale 9-cylinder Le Rhone rotary engine, | found that 11/2-inch The end of the pipeis supportd with E wobden plug, so ea_ch cylinder
ABS water pipe was the perfect size for turning the cylinders on my could be turned in the three-jaw chuck. It took about 30 minutes per
lathe. cylinder, but the detail of the cooling fins was worth it.

As it was necessary to fabricate nine identical cylinders, | chose to
replicate the cylinder heads and other bits using two-part silicone molds only way to go when you have to make nine of each part.
and casting resin. The cylinder head master was made from basswood

and ply, other bits from plastic.
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My friend Rolly Siemonsen saved me a lot of time by cutting out the This is the wood master | turned to shape on my lathe for forming the
crankcase parts with great precision using his laser cutter. The inside of crankcase cover. The cover was vacuum formed from 0.060-inch
the crankcase has nine rectangle sides with holes in them that match styrene plastic sheet.

the base of the cylinders. The rings used to form the bearing attachment
bracket are also shown here.

Here is the assembled rotary engine with a light coat of primer added. The painted engine looks great. | sprayed the crankcase with aluminum

Other details for the valve lifters are made from small laser-cut parts paint and painted the cylinders gunmetal grey, and then dry brushed

and music wire for the pushrods. them with aluminum. | sprayed the intake manifolds with copper paint,
but | was not happy with the results because it looked like, well—copper
paint!

| discovered that by rubbing the copper paint with a rag loaded with The custom engine mount assembly | built to accommodate the DLE-111.
powdered graphite lubricant, the final results were much more realistic. When installed, it will locate the engine further back in the fuselage.
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Here, the engine ount assembly has been epoxid and cl:':lpéd into My DLE-111 engine istalled inhe nbsé. tylinder heads are baffled with
place in the fuselage. 1/64-inch plywood faired in with epoxy putty to allow smooth airflow

for cooling. The unpainted upper shelf will house the ighition module and
ignition battery. Also shown, the cooling air outlets on the bottom and
the aluminum prop shaft extension, which is 11/4-inch long.

This funny little thing is the attachment mount for the dummy engine, The dummy engine mount assembly installed. It fits around the prop
with the bearing installed. The awkward leg design is hecessary to fit extension. Note the cover over the ignition battery compartment above
around the DLE engine. Made of plywood, the legs fasten securely to the the engine.

firewall with screws.

This side view shows the dummy engine installed. Clearance over This view shows the cooling air and exhaust outlets on the underside.
mufflersis only 1/32 of an inch. The dummy engine spins quite freely!
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Dummy engine mount installed over DLE engine.

52 ModelAirplaneNews.com

Hereis the 11/4-inch shaft extension necessary to get the prop clear of

the cowl.

The final setup with the modified

engine cowl in place. The upper air inlets
have been enlarged as shown on my
Windsock Datafiles and documentation
photographs.. Just like the full-size
triplane, this arrangement will provide
ample airflow to spin the dummy engine
and to cool the DLE 111 behind it.

THEBOTTOM LINE

This project wasrea

well worth the effor

ly fun,

and the end results will be

.l have

modified and added-

ner

scale details to the Balsa

USAKit, andit's com
nicely. If you would i

ing along
ke to see

more about my project, you

can go to: rcscalebui

lder.com

and find my (SE5A Jockey)
"1/3-Scale BUSA Fokker
DR-1(Modified)" posts. +
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The ideal engine for 10- to 12-pound jets

Today, modern technology impacts our everyday lives like never before. A single
smartphone has hundreds of times more computing power than that room full of
computers that got us to the moon and back. In the last few years, we RC’ers have seen
the widespread adoption of 2.4 frequencies that freed us from the pin and impound days,
multi-axis gyros the size of a quarter, and more.

One of the areas of our hobby that has been significantly impacted by smaller,
Inexpensive electronic components is jet turbines. Turbine flight has long been out of the
financial reach and expertise of many modelers. In addition, turbines were complicated to
set up and operate, came with a steep learning curve, and often needed butane or other
external means to start them.

Today, nearly every turbine is kerosene start. The electronic control unit (ECU) takes care
of the entire start sequence from the time vou initiate a start, and it turns over throttle
control to the transmitter only when the engine reports that it has started properly and
achieved stable idle rpm. If it senses any issues, the ECU will immediately shut down the

engine and provide an error message to the user via radio telemetry or the ground support
unit (GSU).




Engine: Turbine K45 G3

Manufacturer: KingTech
(kingtechturbines.com)

Length: 6.2 in.

Width: 2.5 in. (engine case); 3.6 in.
[(mounting rails)

Weights: 15.8 oz. (turbine); 1.3 oz.
(ECUJ; 1.7 oz. ([pump]); 2.9 oz. [wiring,
fuel shutoff, and other bits]

Max rpm: 232,000

Thrust: 4.5kg

Fuel: Jet A-1 or kerosene

. Price: $1,600.00

Photo by Anthony Lively

This brings me to the subject of this
article: small turbines. Modelers with
smaller electric ducted fan (EDF) jets
are finding the joys of converting
them to turbines. Why convert? New
technology makes turbines alot easier
toinstall and safely operate. You also
find yourself with double or better

the flight time than an equivalent EDF
motor. The new generation of small
turbines is extremely lightweight, so

a model will often weigh the same or
slightly more than its EDF counterparts
at takeoff, but due to fuel burn, it will
land lighter. Turbines also have the
same power output from takeoft

to landing because there's no drop

in performance as a flight battery
discharges. Oh, and they sound cool—
REALLY,REALLY COOL!

In the spirit of full disclosure, turbines
also have some drawbacks. Cost is the
primary concern of course, but turbines
are getting more affordable. And don't
forget that a good fan, speed control,
and high C-rated battery setupisn't
cheap, either. (And then you also need
at least two sets of batteries so you
aren't spending half your day watching
a battery charger!) Also, if you're
using AMA insurance you will need
to qualify for a turbine waiver, which
iIncludes check flights, but that usually
isn't complicated. Finally, if noiseis a
concern where you're flying, a turbine
s significantly louder than an EDF.
These factors aside, 8- to 10-minute
flight times and fuel-fly-repeat
convenienceis hard to beat.

KINGTECH K-45G3

| have alot of experience with KingTech
engines, so whenit came time to
convert an EDF version of the Harlock
RC Viper 140 to turbine power, | was
excitedto see KingTech hadreleased

a new version of the K-45. The
Generation 3 (G3) is more than just an
upgrade; it could almost be described
as anew class of engine! | contacted
Barry Hou at KingTech Turbines anc
arranged to buy anew KT-45 G3 and
report my findings.

The K-45G3is a kerostart engine,
and the G3 versionincludes an
integrated foreign object damage
(FOD) screen. Itis a 45 newton

engine, but enclosed in a much smaller
and lighter casing than thanits G2
counterpart. In fact, KingTech basically
created anenginein a 30 N case that
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M FIELD & BENCH REPORT: KINGTECH TURBINE K45 G3

Included with the K45G3 are a Festo fuel shut-off valve, inline fuel filter,
fuel pump, and Festo 4 mm connector.

Touchscreen ground support unit (GSU), wiring harness, and electronic
control unit (ECU).

One of the new features on the G3 is the integrated FOD screen to
prevent ingestion of debris that can destroy the turbine blades.

So small it fits easily in the palm of my hand! This view shows both the
glow ignitor used during startup to ignite the atomized fuel/air mixture,
and the exhaust gas temperature probe.
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produces 45 N of power. This makes the new 45G3 anideal
choice for 10-to 12-pound jets where space is a premium, as
the weight savings will reduce wing loading or allow you to
carry more fuel for longer flights.

Engine installationis highly dependent on model design,
but speaking in generalterms the 45G3 can be mounted
directly to hardwood rails. Drill a pilot hole, harden the
threads with thin Zap CA, and use self-tapping wood screws.
The case onthe G3is so small that | had to extend the EDF
mounting rails to accommodate the mounting tabs on the
engine.

At first, turbine equipment installation may seem daunting.
If you lay everything out on a workbench and get familiar
with the way things go together before your hands are
cramped and you can't see the installation, it will make
more sense. Another unique feature of the G3 versus other
versionsis the single wiring harness from the ECU to the
engine; previous models had a power cable and a separate
RJ-45 equipped data cable. This new design creates a simpler
and cleaner installation.

After | primed the fuel lines (running the pump test from
the GSU until fuel reached the engine), the K45 startec
up on the first attempt. Spooling up and handover to the
transmitter takes 45 seconds after initiating the startup.

Throttle transition is smooth, and accelerationis good.
Decelerationis a bit longer than | would like, and I've read that
reducing the deceleration delay helps. I'll be experimenting
with this carefully so throttling back doesn't kill the engine.

Fuel consumptionis down from the G2 Viper, either
because it's lighter and I'm using less throttle, or because
the G3 consumes less fuel. Flight times are now pushing 10
minutes with fuel left in the main tank after shutdown versus
seven minutes with some reserve fuel with the 45G2.

In the air, the 45G3is as impressive as its predecessor
but because it's lighter, vertical performance is better and
landings are slower. A built-in FOD screen and lower weight
with the same power as before means this little engine will
be popular for both composite and foam jet conversions.
Also, while no turbine is inexpensive, the price point of the
G345 is appealing when compared to the other engines in
this size range. KingTech also manufactures a 30 N engine

with similar size and weight specs for even smaller jet
models. +

Source
Kingtechturbines.com

The K45G3 installed in a Harlock RC Viper 140. The engine was small
enough that | had to add hardwood mounting rails to attach the turbine

properly.




TURBINE TERMS

ECU (electronic control unit): A device
about the size of areceiver that plugs
into the turbine engine, the fuel pump, and
receiver (via throttle channel). The ECU is
the brains of the operation and monitors
critical turbine parameters like rpm,
exhaust gas temperature,and more. The
transmitter throttle controlis sent to the
ECU, which then sets the power to the
engine by increasing or decreasing fuel
flow at a rate that will adjust the thrust
output without flooding, or fuel starving
the engine.

ECU battery: Most turbines require an
isolated battery to power the ECU and
fuel pump. A 3-cell LiFe or A123 battery is
the most common, and both are available
from turbine manufacturers and other
sources. Some engines include the ECU
battery, some are separate. (Pro tip: For
small 30- and 45-size turbine models, |
use a 35 1400mAh LiFe battery designed
for airsoft guns. They weigh and cost
half as much as batteries dedicated for
turbines and they work perfectly.)

Flame out: A bad thing! You are directed
to land Maverik, land immediately!

FOD (foreign object damage): When
objects are picked up through the intake
and make their way into the turbine
compressor, they can damage the blades.
A FOD screenis used to prevent objects
going through the turbine.

Fuels: Most turbines will run on just about
anything that burns, but the most popular
are Jet A-1, kerosene, and diesel fuel.
Lubricationis provided to the bearings by
mixing the manufacturer’'s recommended
oil type and ratio into the fuel, much like
we do with 2-stroke gas engines. Thisis
often dictated by what is available locally,
but kerosene and pump diesel are just
about everywhere. (Pro tip: Most lawn
equipment and motorcycle shops sell

a ratio cup that takes the guesswork

There’s alot going on in a turbine jet, but

once you work your way through your first
install things start making sense. Having an
experienced jet pilot inspect and critique your
installation goes a long way toward success.

out of mixing oilinto fuel in the correct
proportion.)

GSU (ground support unit): A touch
screen or LCD readout that plugsinto
the ECU and can be used to set turbine
parameters, monitor startup and
operation, and view logs or error codes
from failed starts or previous flights.
Some pilots mount these in the jet so
they are visible through the canopy or
with the canopy removed. With smaller
jets | keep mine in my transmitter case
and use as needed.

Kerostart: Refers to an engine being self-
starting without the use of compressed
air to spin up the engine or butane to get
the firelit. The start is managed by the
ECU by controlling the fuel pump and
burner and monitoring the temperature
as the engine accelerates to idle speed.

Residual thrust: This is the output of

a turbine engine at idle. It comes into

play during landing, using a larger than
recommended engine for a model results
in excess residual thrust that affects
landing speed and is akin to a propeller
plane trying to land at a high idle.

Turbine lag: The time difference
between making a power change at the
throttle stick and the time the turbine,
and subsequently the model, reacts.
Turbine engines take more time to both
accelerate and slow down and this
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The GSU is the operator’s interface to the
turbine. This is the home screen and shows
ECU battery voltage, turbine status, rpm,
exhaust gas temp, and other details. Much

of this information can be sent to telemetry
enabled transmitters, like my CORE or DX-20,
with the proper onboard module.

causes some pilots, especially pilots of
EDFs accustomed to instant power, to
get behind when they're flying a turbine-
powered model.

Turbine sizes: Most turbines express
their size in newtons of thrust output. An
exampleis our review subject, the K-45,
which outputs 45 N of thrust, or a little
over 10 pounds. An engine with a number
inits name usually refers to its newton
output. Otherwise, check the specs so
the output matches the model.

UAT (ultimate air trap): These appear
under various names, but their purpose

is the same. A small fuel header tank with
a special fuel pickup is used between

the main tank and the turbine to trap air
bubbles before they reach the turbine
and put the fire out. Some pilots use a felt
weed whacker pickup in the tank on small
models to eliminate the cost, weight, and
room a UAT takes up.

Turbine waiver: An endorsement from
the AMA that shows that a turbine pilot
has demonstrated certain knowledge
and skills to a waiver holder and a contest
director with wavier; required to fly at
AMA events and for insurance coverage.
| have helped pilots who fly electric
ducted-fan jets (EDFs) get used to the
transition by using the servo speed
feature in their transmitters set to 2.5 to
3 seconds to simulate lag.

The GSU can read logs from the last few flights
from the ECU if analysis is necessary for tech
support.
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BUILDING THE P-51 MUSTANG:
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Ship-Board Landings Powell This
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over the years. 10 x 10, 192 pgs, 270
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T HE RC GEEK

One of my favorite warbirds from last year was
the E-flite P-39 Airacobra. It is a great flier, but
unfortunately, this one did see its share of abuse.

MODELING TIPS
FROM THE WORKSHOP

Easy warbird repair tips and tricks

Welcome to the RC Geek! 1 am a full-time aerospace engineer from Southern California,
and I've been into the RC hobby for most of my life. I also have a website and a YouTube
channel called the RC Geek. My goal from Day One has always been to demonstrate building
techniques, share products I enjoy, and feature incredible scale models that I find while

attending RC events. My goal is to help fellow enthusiasts while promoting this hobby I enjoy
so greatly. Personally, I love building and flying all things scale, and have even competed
nationally in the U.5. 5cale Masters Association Championships. This new addition to Model
Airplane News will touch on anything and everything in RC. So let's begin!
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The airplane unfortunately ended up crashing upside down i some
weeds during a photo shoot.

A dent in the wing’s leading edge. This will be easily taken care of with
some lightweight spackle filler.

- Durable Pr -otectio”
)*) Basy Water Clean-Up
pls) BasyNater 067

R GIEERSATIN

Minwax Polycrylic is a great sealer for use on molded foam airplanes. It
helps seal and stiffen an EPO foam airframe.

One of the questions | often get is, What's on your
workbench? Sometimes it's a crashed airframe, which can
actually be a gem, as it can then be used to demonstrate
repair and refinishing techniques. And that's what we have
here.

FIXING A FOAMFIGHTER
Sometime ago, a friend crashed my E-flite P-39 Airacobra
while we were attempting to take pictures for a review. Being
such a nice flying model, | opted to breathe new life into it and
give it a fullmakeover.

First, of course, | took it apart and masked off the clear
canopy sections with 3M Fine Line and painter's tape. |
then started the refurbishing process by filling in all of the
panel lines with lightweight spackle filler to smooth out

Here, you séé some of the crinkles that have formed on te fuselage’s
nose resulting from the crash. Start the makeover by removing the
propeller and spinner, then take the rest of the airframe apart.

>

_ . ‘h_-._l

The aircraft hit the ground inverted, so the vertical tail took the brut of
the damage.

& |

After a good cleamng and alight sandlng with 180—gr|t sandpaper, apply
some spackle filler to fill the damaged areas and molded-in panel lines.

the airframe. Once the filler had dried, | followed up with
some sandpaper. Next, | applied about four coats of Minwax
Polycrylic to seal it all up. Water-based Polycrylic is available
at home improvement stores, and is mostly used to seal and
protect wood floors and other household surfaces. | used it
to seal and stiffen the P-39's molded foam airframe. It's very
convenient since you only need water for cleanup.
To get the model paint ready, | put the airplane through
My usual prime-sand-and-prime-again process to smooth
out the surfaces and eliminate any foam texture. Nothing
fancy needed here; EPO foam is extremely resilient and will
handle all sorts of paint mediums. | just used Rust-0Oleum
automotive primer in a spray can. To get a really smooth finish
on a foam aircraft you can't just add a thick coat of primer. It
requires multiple light coats of primer, each of which is then
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B THE RC GEEK: MODELING TIPS FROM THE WORKSHOP

e

Fillin all the panel line details with filler. Let it dry and then it sand it
off with 180-grit sandpaper. Filling in the panel lines results in a more
realistic looking smooth airframe
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The wing with primer added. After several light coats of primer have
been applied, you'll add a final coat of primer and wet sand with 600-grit

sandpaper for a really smooth finish. The far wing panel has been painted
with a final primer base coat prior to wet sanding.

. '-‘q_-
£
o

Here you can see that there is no sign of visible damage on the tail
surfaces.

allowed to dry before being sanded nearly completely off. This
nrocess gradually fills in the surface. After several coats of
orimer, sanded with 180-grit sandpaper between each coat,
you will build up a smooth surface. Take your time, there's no
substitute for sanding. The goal here is to produce a good base
for painting. To finish, the airplane needs to be wet sanded
with 600-grit sandpaper for a really smooth surface.

| painted on the colors using Tamiya Spray Paint, available in
many authentic military colors. | chose Neutral Gray and Olive
Drab (OD) for the Airacobra's makeover. | next applied some

62 ModelAirplaneNews.com

S&

An old playing card ora piéce of cardboard makes a handy squeegee
to apply the filler. Notice that | also removed the decals from the wing.

These areas will also be treated with filler and sanded smooth the same
as the rest of the airframe.
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The P-39 with its new paint job— nice and

e

smooth and better than new!

e

When you do your makeover, the sky is the limit when it comes to new
aircraft markings, so research and have fun! These great graphics are from
Callie Graphics, and they offer lots of authentic graphics to choose from.

stick-on vinyl markings from Callie Graphics, and then added
some basic panellines using a mechanical pencil. The end
result is fantastic and provides a much more realistic look.
Well, that's it for this geek adventure. My P-39 is going to
have more improvements, including a full weathering workup,
which we will touch onin the next issue of Model Airplane
News. Until then, I'll see you at the field!
| To see what's going on in Chris' workshop, check out his
website: thercgeek.com, and his video channel: youtube.com/
thercgeek. He's also on Facebook, Instagram, and Twitter.] +
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FLY THE

i),

The rolling tumbleis an impressive 3D maneuver, and while
you're learning, it'simportant to break it down into short
segments. Before you attempt it, make sure that you are
proficient with rolling at a fairly fast roll rate. Also, make sure
that you know how to perform a typical tumble. Let's start
by refreshing your memory on the basic tumble.

Begin by flying to a significant altitude, parallel to the
runway, and pull your model onto a 45-degree upline. Then,
switch to your high-rate setting (for the aileron, elevator,
and rudder control surface) and apply down-elevator and
the same direction for rudder and aileron. For example, to
perform a tumble to the left, add down-elevator, left aileron,
and left rudder.

To perform arolling tumble, you must fly to a fairly high
altitude, parallel to the runway. When you've established this
flight path, fly the model at a moderate flight speed and then
begin rolling the airplane. After every rollis completed, apply
the inputs for a tumble (in the same direction of the roll).
Aileron input should remain constant, as the model should
not stop rolling, even after a tumble is completed. When
you want to finish the maneuver, simply stop the model's
roll when the wings are level relative to the horizon to exit
upright.
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ROLLING TUMBLE

An impressive move to wow the crowd

FIRST THINGS FIRST
We've already established that in order to master the
rolling tumble, it's essential to become proficient with rolling
quickly while maintaining the same heading. Simply put, the
model should track asif it were on a string from one end
of the flying field to the other while rolling. Throughout this
maneuver, you'lluse maximum control deflection on the
rudder surface. To ensure success, you should be aware of
the proper implementation of 3D rates. This is another way
of expressing rate values with maximum control surface
deflection (plus or minus 45 degrees of deflection). While
extreme amounts of aileron and elevator deflection are not
critical for this maneuver, rudder deflection is. When using 3D
rates, | highly recommend that you use alot of exponential
on a controlrate that's above 30 degrees of deflection.
Exponentialis an adjustment to the actual curve of how the
inputs are given to the servo. A value of 60 percent expo will
ensure that your modelis fairly precise around neutral stick
and that your extreme endpoint value will be obtained when
the control stick is at its maximum point. By using a greater
amount of exponential on high rates, your model will react
the same way it does on low rates when the stick nears
center.

To successfully fly the rolling tumble, it is preferable to




have a model with really large control surfaces. Always
remember that the difference between a good flying
aerobatic model and a great oneis in the design of the
aircraft. Models with a rather light wing loading and a high
power-to-weight ratio usually fly better. Now let's discuss
the five steps to performing this show-stopping move!

FLYING THE ROLLING TUMBLE

This maneuver requires that you establish a flight path that is

parallelto the runway at a fairly high altitude. If you become

disoriented, you can safely recover. Remember, thisis a

complex maneuver, and some models may react differently

to the control inputs that are needed.

1. To begin, use a moderate throttle setting and make sure
that your modelis on high rates for all control surfaces
(aileron, elevator, and rudder). Then, begin rolling your
model to a particular direction. In this example, we will roll
the model to the left.

2. When your modelis in the inverted position (for example,
once the model performs one and a half rolls from upright
level flight to inverted flight), you'll need to apply full
down-elevator and full left rudder (if the modelis rolling to
the right, apply right rudder). If done properly, the model
will perform a tumble.

EXIT
- L I
> - —— | - | e ecorm———
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3. Remember that the model should never stop rolling. With
that said, always keep the aileron input constant. Once
another rollis completed, perform another tumble.

4. Keep in mind that different models will perform this
maneuver with some variation. If you input too much
down-elevator, the model might perform a maneuver
that looks like a positive gyroscopic maneuver. Do not
mistake this for a tumble. If your model exhibits this, use
less elevator input.

5. To exit the maneuver, you can either continue rolling, or
stop when the wings are level relative to the horizon in
upright level flight. Mission accomplished! Give it another
shot, as practice makes perfect.

These five steps are the basics to performing the rolling
tumble. lurge you to never become discouraged when trying
anew aerobatic maneuver. If you are finding this maneuver
difficult to perform, review your plane'’s setup. For example, if
your aircraft rolls too quickly and you can't apply the needed
inputs to maintain proper heading, then decrease your
aileron travel rate (in other words, decrease your dual rate
value). And above all else, always remember to have fun! +
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TEXT & PHOTOS BY DAVE PATRICK

Step One: Crank Up Your Transmitter!

In your transmitter, start with at least 125
nercent on all throws—even throttle! | use
mMinimum of 130 percent on my JR. Using
ess reduces systemresolution and torque.
Don't give away your newfound advantage!

-
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Secret Sauce

Dual rates, expo, and more

{

Step Two: Read the Manual for Your Aircraft
Always start with the manufacturer’s
recommended throws for your aircraft.

In fact, | start with alittle less—never

more. More gets you into trouble, not out

of trouble. The difference between full
optimization and “it works fairly well"" is not
subtle.

Step Three: Use the Longest Horns

Use the best, longest, and stiffest control
norn on every control surface. If you need
more throw, do not go “in"" at the control
norn; always go “out’ at the servo horn,
even if it means buying new servo arms.

Step Four: Dual Rates and Expo Settings

| like to start with three rates: 100 percent
nigh, 70 percent medium, 55 percent low. |
use the same settings on aileron, elevator,
and rudder.

With expo, the ideais to make the
controls feel softer around neutral. Some
mMmanufacturers use negative values, some
Uuse positive. If you are not sure, use a high
number, such as 90 percent, to see which
gives you soft centering.

Here is where setup becomes a little
tricky. Higher rates need higher expo
values. For a start, try using 50 percent
expo on high rates, 33 percent expo on
medium, and 25 percent expo on low.
Helpful hint: Move the stick about 25
percent and cycle through the three rates.
There should be almost no movement on
the control surfaces. Doing this will give you
the same feel of the airplane around neutral
on all three rates. When you go past that
stick deflection, you will get that selected
rate.

Yes, the same rule applies to throttle.
Resolution is extremely important on
throttle. Most throttles benefit from some

Today's radios are first-rate, and modern servos are superb, so we pilots expo to give alinear transition (i.e., not too

tend to cover up some sins through modern technology. The truthis, to sensitive just aboveidle).

fully benefit from our super radios we need to start correctly with the

basics. The concept | outline here works on any setup: scale, IMAC, jets, Be safe, and [ hope you enjoy my "secret
you name it. Start with these steps, and then you can season to your sauce™ T

individual taste!
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