ELECTRIC SOARING -

HOTLINERS AND THE

Sizzling performance at a budget price with this
remarkable electric glider conversion from the

Czech Republic

Crow through on near maximum setting,
very stable as she passes inches away
from cameraman, who foolhardily asked
‘how close can you get’!

"

Electric advancement

In case you haven't noticed there's & main-
stream shift taking hold of R/C aviation and
it's caused by electric brushless maotors and
LiIPo batteries It's making amazing improve-
ments to electric glider performance The
most extreme example is in the hatliner
arena, when once a speed 700 and 10 sub

Cs in a Robbe Calibra was considered a hot-

liner And today well, it was good for its
time But some things don't change
‘Hotliners are the mast fun you can have

ABOVE:
RIGHT:

with a fast aerobatic sloper without wind or
hill' They're show-offs, designed to cause
jaws to drop and elicit envy What has
changed is that they invariably clear the
slope as your fellow flyers stop to watch in
awe, not because of the fast dive from a
speck and obligatory high G antics but
because the climb up now takes just a few
seconds, enabling an almost continuous
onslaught on the siope!

Hotliners are made to impress They
climb higher, faster, carry speed better, and
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are stronger and lighter and, oh yes, they
cost more But unless you still refer to
music as LPs, many so-called hotliners are
not the real thing and should be relegated
to the lesser category; ‘warmliners' because
they fall short in either aone of two depart-
ments: A strong, fast airframe or a power-
ful motor set-up Needless 1o say you can-
not have a hotliner without hoth and pass-
ing off anything less and somebody is going
to sidle up to you and tell ynu about the
new Multiplex Cularis that gnes up vertically



too, which is a sure sign that somebody
doesn't think you have a hotliner either.

Hotliners are therefore still woefully rare,
especially on my slopes, despite their obvi-
ous attraction; simply because they cost so
much. Ideally, every self-respecting sloper
should have one, like you have a foamy, a
floater, a mouldy, a 4m Fox, etc! So the
challenge is to see if a hotliner can be
made more accessible by doing it cheaper...

There is a group of aeroplanes which
until now have escaped my radar for hotlin-
er application. These are the 1.5m moulded
gliders with electric conversions. What
makes this ideal hotliner material is that
they are based on proven glider airframes
and are, in the main, ex-competition 60
inch slope racers

Let’s talk economics
So let's talk economics. Firstly 1.5m
mouldies are deservedly popular. Being
small they have, £ for £, the best value air-
frames. Compare this ta 3m ships at twice
the size, but costing 3 - 4 times maore. They
have of caurse their own attributes; small
ships fly in small sky, land in smaller areas,
are more agile, etc, Besides, you can
always kid yourself that you will get the glid-
er fuselage as well and have two planes -
well, almost

But best of all though; smaller is lighter,
meaning you will need considerably less
power for the same performance.

So how much power do you
need for a hotliner?
As a rule of thumb you need about 150w
per |b. That will give you a rapid climb, bet-
ter than 1:1 thrust to weight and good ver-
tical performance. Kontronik reckon 300w
per kg {which is 136w per |b and the same
ball park}. Compare this to the extreme of
an FSB competition model where in excess
of 700w per Ib is the norm! Which is fine if
you like flying bombs for spart?

So returning to a more sane example, if
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you want true self-respecting hotliner per-
formance in a 3m F3F/B mouldy weighing
6. 1/2 Ib that's at least 1kw and believe
me you will be embarrassed when you get
the question "How much did that cost, mis-
ter?", especially when it cames from wifey!

So what about a 1.5 m mouldy?
Let's call that 350w for a 2.1/2 Ib model
This is eminently possible with pretty stan-
dard gear. You could even have that kind of
stuff lying around in your spares box! Which
isn’t really surprising as we are buying more
electric planes, the most papular power set
up is a brushless outrunner, a 40a speed
cantroller and 3s LiPo, Also, lipos become
very econaomical at this range and you don't
need the very highest or latest C-rated
cells, 15C - 20C would be fine. These are
all mainstream stuff and fortunately at the
end where technology has brought down
prices. Sa even if you don't have them
already they're cheap to buy new and even
cheaper second-hand

“0h, the set-up was only £50, dear” - and
you could actually have a clear conscience!

But as | said earlier, the power set-up is
only part of the prerequisite for a hotliner,
the other, the airframe, brings one very
interesting model to the fore:

The Bird E, an electric conver-
sion, 1480mm, ‘V’-tail mouldy
It's made by Radek Munzar in the Czech
Republic and distributed in the UK by

b
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TS9HobbySport, wha have an enviable knack
of spotting trends in very desirable aero-
planes, even ones you didn't think you'd ever
want; cheap Bird?

Wings and planform are not unlike any
other 1.5m aeroplane in this class;
Bananas, Ocelots, etc., and | expect no dif-
ferent in performance, which is fast, fun
and nimble! In fact the glider carbon Bird is
a DS favourite and has been radar'd at 200
mph! Although designed for the now defunct
60 inch slope racing (so it's built for speed
and F3F-style turns] it makes a high per-
formance sports model for slope antics,
which should transfer to the electric version
since they share everything apart from the
fuselage. And it's this roomier than normal
fuselage that differentiates the Bird E from
other electric conversions in its class.
Enough space for even 10 x Sub C cells for
LP listeners amongst us and, mare impor-
tantly for our purposes, an outrunner.

It comes with/without flaps and carbon
or glass wing. Cheapest is the glass flapless
(two servo) at £160 and top spec. carbon,
flapped (four servo) at £199, which | went
for and picked mine up from Dave Wright at
T8HobbySport. It came in welded bubble
pack bags and was completely fault-free.
You get a fuselage, one-piece wing, ‘V'-tail,
single pushrod already made up for two tail
ball links and a small bag of goodies.
(Which comprised servo covers, lite ply
servo mount, hex key, wing bolts, glass
motor mount and brass horns).

The power setup and radio

| used what | had at hand and that was an
eBay special outrunner from China, which
cost about £28, can't remember the name

i
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LEFT: Business end with Aercnaut spinner and neatly folding 13 x 8 cam prap.

ABOVE: Nose cone showing cooling cut-out and LiPo {35 Flight Power Evo 25 25000mAh] taped in
witfi some triangular balsa chokes. Loads of space fore and aft to adjust C of G

or specs (but seem to recail 40a maximum
and 1000Kv). Anyway, my e meter (a very
useful if not essential piece of kit for elec-
tric flyers) showed static 350w ona 13 x 8
Aeronaut cam prop drawing 35a using a
freshly charged 3s Flightpower Evos 2500
mAh. | also had a Jeti Advance 40 plus. At
these current levels | decided to use a
Tornado UBec to shave a bit of weight. This
had previously worked faultlessly with 6
HS81mg and same power set-up, so no
qualms about using it again. (Actually, it all
came out of my Cularis; the one that goes
verticall].

The wing

The most important part of any aeroplane is
the wing and so | had a good prod and first
thing to note is that the surface is hard and
will not mark easily, Then the all-important
bounce test; pick the plane up by cne wing
tip and waggle up and down. Usually there's
some flexi-bounce but this one is very stiff!
Finally, | twist; did | say it was strong? Push
down the flaps to get a look inside and you
begin to see why; nice black 45 degree car-
ban skins and neatly made sub spar in balsa
and glass. | cut open a servo well to inspect
further to see glass and Herex foam in
between the sandwich. Commendably the
main spar shear web is faced with 45
degree carbon and bonded to neatly formed
carbon spar caps. This one-piece wing is
put together very well and no wonder it's
good for DS'ing.

It has a wing area of 11.89 sq. dm. The
section is an HN354 with a central dihedral
and the planform is a gentle swept back
curve with a fairly broad chord. It's thin but
Hitec HS65s fit in the flaps and are only
slightly proud in the ailerons [which gave a
small bulge on the bottom-mounted servo
covers). Oh yes, it has curly tips too. The
ailerons are top-hinged and flaps bottom-
hinged (and go all the way to 90 degrees if
you want). Nice also are the moulded gap
seals. But not so nice are the brass horns
which are tiny and require drilling! These
were binned in favour of homemade GFK
ones. The wings are bolted and accurately
factory fitted, measuring perfectly true with
a bit of string taken to the two tips.

The fuselage

The fuselage is a very clever moulding with
a practical removable glass nose cone with
an attached battery tray. This is my
favourite configuration as there is no wing
to take off to change batteries. The nose
cone is simply taped on and should be okay
at the power levels envisaged. A GFK ring
for the motor mount is included. | measured

my nose (which is ready cut) with a digital
incidence meter to be 3.7 degrees down
thrust and no side. Sounds right to me and
so0 was epoxied with a 4mm lip to fit my
motor. The nose, incidentally, is 40mm
diameter so you will have no problem with
size restrictions on motor choice. | had a
Eureka moment and cut off the bottom of
an epoxy mixing cup and taped this to the
static front end of the outrunner. This was
the perfect taper to keep the motor leads
away from the rotating back end. A com-
mon outrunner problem solved!

A small air intake was Dremelled for coal-
ing on the top of the cone.

The back section of the fuselage does
have a couple of carbon tows running
underneath the wing seat but the boom sec-
tion is just glass and understandably not the
stiffest. There is a substantial carban
pushrod, factory fitted with a threaded
metal 'Y'-piece and plastic ball link connec-
tors indicating the manufacturer's prefer-
ence for a single elevator function. Included
is a ply plate milled out perfectly for a Hitec
HS81. | didn't use it. Instead | fashioned my
own with an HS81Mg lying flat and the
receiver behind. This was bolted to an M4
captive nut epoxied into lite ply. The whale
assembly can easily be removed and shows
no visible signs from the outside.

The wing seat is factory Dremelled for
the wing connection and a hole originally to
inspect the elevator servo was now used to
access the radio tray bolt. The back end is
open for linkages to the ‘V'-tail and is a wel-
come exit for cooling air. A moulded recess
seats the 'V'-tail which was glued on.

Wiring

| made up the wiring loom with a Deans
connector running to the nose cone carry-
ing four wires for the ESC and UBEC in one
single plug. The wing harness ends in a
Multiplex plug glued on a ply plate to auto-
matically mate with the wing, A useful tip
gleaned from the excellent Paul Naton
Performance Build Clinic DVD is to reduce
the wiring as much as passible. Too much
spaghetti makes it difficult to get the radio
plate in and out. So | spliced the UBEC
power leads and fed the Multiplex plug from
this. The wing servos now get a direct
power supply and only four signal wires
need to go to the receiver cutting down on
four pairs of space-jamming paositive and
negative wires!

The ather half of the splice powers the
receiver, which in turn feeds the elevator
servo normally. Electrically, it's a shorter
route, as not everything goes to the receiv-
er (on just one pair of battery leads) only to
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come back out again divided amongst the
five servos. Finally, | spliced in a switch to
the UBEC and mounted this on a convenient
flat section just behind the wing. (Not hav-
ing a switch whilst taping on the nosecone
with everything live is just an accident wait-
ing to happen!)

The flying

The final weight came in at a pleasing 37
ounces (1.05kg) giving just over 150w per
pound. The loading works out at 16.1 oz.
per square foot and | balanced cautiously at
70mm for the first flight. Right, time to find
a hill to see whether | can bend those
wings!

The Bird E is very comfortable to slope
with a wide speed range; a few clicks of up
slowed her down. As you might expect with
this size model the roll rate is fast and soon
it was whizzing across the edge of the slope
with bank and yank turns and as the speed
increased a half reversal and yank saw a
crisp, fast turn as | continued with my imag-
inary F3F run. Very promising indeed! The
prop still folded had little ill effect on the
Bird's sloping abilities, but | could hear her
crying out for more - so | kicked the power
in!

| needn't have worried, albeit with the
assistance of slope lift, the climb was verti-
cal and fast. Eerily, the outrunner is quiet
too, without a gearbox it's just the whir of
the prop. Power off with a clack-clack of the
props folding against the fuselage and it sat
there poised, menacingly! But good sense
got the better of me and | tried a few trim-
ming tests: First a dive; hmm, could go
back. Brakes at height; a bit more elevator
compensation needed. Thermal and speed
settings; no out of trim. Good. and so ‘com-
ing through’ was duly announced!

For a cheap brushless common or garden
motor the performance is outstanding. As
you power up it rotates slowly at first as the
soft start of the ESC and outrunner gets up
to speed and then everything bites! It accel-
erates as it goes vertical and you can just
keep going. Blips of power lasting from 2 -
5 seconds saw the Bird ridiculously high
each time positioned for another onslaught.
Which she didn't disappoint! After three
landings for adjustments | recharged and
saw 935 mAh going back into the pack (in
a 2500mAh pack). That's about 30a
(unloads in the air) with 112 secondss of
motor run with plenty in reserve.

Which, if that means nothing to you, let
me translate: That's 20 plus climbs to a
speck and 20 plus times you've cried "com-
ing through” and scared yourself! (On less
than half a pack). No wonder | had a stupe-
fying grin for hours afterwards

So what did | think of the Bird?
The Bird E is more like a plane purpose-
designed for electrics rather than a glider
converted to electrics. This shows in the
attention to detail and its practicality, which
makes for a very easy model to live with:
Fast to rig, easy to transport, whole even,
and batteries easy to get to means ‘car to
air' time is very short. But it's the flying that
impresses most and despite this being an
electric it gives up none of its soaring pedi-
gree. Amazingly, the carbon wing doesn’t
flex and gives complete confidence for any
high stress manoeuvre, which is a comfort
I'm sure for anybody standing next to me!
A worthwhile option is the four-servo
flapped wing. It gives it the feel of my bigger
3m ships, which keeps my interest as |
don't feel like I'm flying an inferior aero-
plane. On the contrary, everything happens
faster at this size and | would quite happily
just soar the Bird, which is a lot different

TOP: ‘Barn doors' bottom-hinged and driven from the bottom. Ailerons top-hinged and neat servo cov-
ers only slightly bulge using HS65s, ABOVE: Very clean airframe showing open back end for ball fink-
ages and traifing aerial (gave no problems with reception using a cheapy JR700 Rx despite the car-

bon wing].

from my hotliners of old: Every time the bat-
teries exhausted in the Calibra and | was
looking to land, that started another prob-
lem because it always seemed to come in
hard and fast. Not so with the Bird E; the
effective crow brakes make landings a dod-
dle.

Oh, one more thing. I've flown the Bird E
a few more times now and every time | do |
get asked "What motor have you got in
that?" My stock answer is: “I wish | knew
but it cost about £30"... Mouth drops
open!

Summing up

Electrics are a bit of a black art and very
confusing for a sloper. What matters is
matching plane and power set-up for the
perfarmance level you want with, invariably,
cost. If, like me, you believe that the air-
frame should get the lion’s share of any
given budget to get the best soaring per-
formance, then you'll get a thoroughbred
racer with an unbendable carbon wing. The
power set-up, although cheap and plentiful,
is adequate at 150 w per Ib. (This kind of
hotliner performance will give most hard-

core slopers a sufficiently large grin!) Sure,
you could lavish greater expense on a big-
ger/better motor, batteries and ESC, and it
would be better, but the difference in cost is
disproportionately high,

For example, it would cost the best part
of £200 for a geared inrunner and suitable
ESC for about a 30-50% hike in power: Add
to that the fact you'll need top end batteries
and a separate receiver battery (because of
higher current levels, making an UBEC
unsuitable], which means more weight and
you start entering a vicious circle wondering
whether a bigger model would be better.
Alternatively, you could disregard everything
I've said and put that powerful inrunner in a
cheap plastic-covered foam wing import
spending the same budget. It may look like
a hotliner but really it's a high powered
plane that glides (a ‘wannabe’?).

Slopers though, will have more fun with a
fast, cheap Bird E! [ ]

Web addresses

http: //sweb.cz/r.munzar- Manufacturer
www.tShobbysport.com - Distributor
www.radiocarbonart.com - Paul Naton DVDs

Starting setup, mm at widest point: CG 70 mm initial flight
and subsequently moved back to 74 mm
Roll Snap Crow Thermal Speed

Aileron Up 14 0 5 0 1
Aileron Down Flap 10 1.5 0 1 0
Flap Up 4 0 8] 0 1

Flap Down 0 34 Max 2-3 0
Elevator Up 7 7 0 0 0
Elevator Down 7 7 3 0 0
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