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CONSUMING CONSIDERATIONS

One of the most common questions asked
at the club fields around the world, at fun flies and
contests and continually on news groups and net
forums is: “What helicopter should I buy?” This
coming as often from the beginner as from the
more experienced flier.

Over the last 10 years, I have beat the air
into submission while logging over 3200 R/C
helicopter flights, totaling over 642 hours in the
air, while burning over 250 gallons of fuel. I have
owned and flown the following models
extensively - the Hirobo Shuttle Blue / X / XX / Z /
ZX, the Schluter Superior, the X-Cell 60 Standard
and Custom, the Kalt Enforcer and of late the
TSK Five Star and Mystar 60 - a broad band of
real life samples.

In that time, I have worn out airframes,
engines, gyros and other pieces of the radio
equipment. I have spent untold hours in
maintenance, crash repairs, upgrading and trying
different setups etc.

All of this experience has made me much
more analytical when in the role of the R/C
Helicopter Consumer. I have found that there are
many aspects to consider before rating an item a
“Best Buy”. For example, a good design can
quickly become a handicap if it is manufactured
of less desirable materials or to less desirable
tolerances. On the other hand a less advanced
design that is manufactured with the best
materials and with tight tolerance could prove to
be the “Best Buy”.

Because of the complexity of the modern
R/C helicopter, keeping the proper balance
between the cost of manufacture, the cost of
designing for performance and integrity, and the
cost of marketing, promoting and advertising can
become quite difficult. Today a design that

outperforms the competition, lasts longer than
anything else on the market, has the best crash
resistance and costs the same as the
competition, may well fail on the modern
marketplace because the money spent in fulfilling
these goals left an insufficient amount for
promotion and advertising. Not enough
consumers were aware of the product to
purchase in quantities that could support the
financial investments made. On the other hand, a
design may also fail because to much was spent
on promotion and advertising (the sizzle) and not
enough on the product (the steak). The poor
quality of the product eventually became
common knowledge and no amount of
advertising could overcome the negative reaction.

The consumer has to decide which
manufacturer has balanced these scales the
best. I am sure we all agree that the more
experience one has in an area, the better
equipped he will be to analyze these balances.
Because I no longer have to rely on someone
else’s advice in setting up my helicopters, I am
not tied to flying what they fly.  Consequently, I try
to purchase products from manufacturers that
spend a larger amount of their money on the
product itself and less on the “sizzle”. A fancy
multi-colored, high gloss package may make a
product more attractive on the store shelf but it
does not improve the products dependability or
performance. I would much rather see that
money spent on what is in the package.

In the following articles I will try to pass some
of this hard earned knowledge on to those with
less experience. Hopefully it will help them in
making their personal purchase decisions. These
articles will take the different helicopter systems
and analyze their advantages and disadvantages
relative to my criteria of a good helicopter - one
that flies well day in and day out with little to no



play/slop developing from everyday use and
abuse. If all controls stay tight, I like it. If it is easy
to maintain, I like it. If it survives crashes with less
broken parts that would require replacement, I
like it. If it can be set up to be responsive,
predictable and stable in the hover while being
responsive, predictable and quick upstairs, I like
it. If it is reasonably priced while giving me all of
this, I LOVE IT.

If your criteria are the same, than read on.

THE MAIN ROTOR HEAD

Design Considerations

I will not get into the intricate details of one
design over another because for 99% of the
flyers, most current head designs are good
enough to fly the helicopter to their satisfaction.
The major difference to the sport flyer in head
design will be noticed in their ability to forgive the
odd hard landing (auto-rotation or otherwise) and
the ability to endure without developing any play
or slop.

The head with a “through shaft”
design (both blade holders connected to
each end of the same feathering spindle)
will generally be less likely to strike the tail
boom in those odd hard landings. Striking
the tail boom will inevitably damage not
only the boom but also the mainblades, the
mainshaft and other parts of the tail drive
system and main rotor head. Simply
stated, these systems are more crash
worthy.

The rotor head with pitch arms that
are separate from the blade grips may prove less
expensive to repair after a crash because the arm
may bend and only have to be straightened or
replaced. If the arm is an integral part of the blade
holders, then they may break off, leaving you to
purchase the more expensive complete blade
grip rather than just the pitch arm. Again a
question of one design being more crash worthy
then the other. It matters not if the integral plastic
blade holder/pitch arm, as a separate part costs
less than the metal blade holder, the separate
pitch arm on the metal unit cost less than the
integrated plastic unit. Consequently, the more
expensive rotor head will cost less to repair, not
more, as may at first be perceived.

I have found the 10mm main shaft a
desirable design feature in the 30 size machines.
They are much more crash resistant than the
8mm one. It will take a lot more abuse before
bending. This can save you a lot of money in
replacement costs over the life span of the
machine.

Thrust bearings in the blade grips of rotor
systems that will be turning at 1400 to 1600 RPM
head speeds and that are using main blades that
weigh 110 gram or less, are not a requirement. If

Photo #1 - Three different 30 size
rotor heads. Left - Hirobo Shuttle ZX,

center - LEISURE TECH Products ARK-11
and right - TSK Mystar 30

Photo #2 - Kalt Enforcer ZR - (O.K.,

it works) Integrated plastic hub and yoke.

Plastic blade grips with integrated plastic

pitch arms that use metal balls. This

design uses individually flapping pitch

plates instead of the solid through shaft.
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on the other hand, you are into 3D with 1800
plus RPM head speeds then they will become an
asset. The higher the head speed and/or the
heavier the main blades, the more important will
these thrust bearings become.

I have never had a long shank 3mm blade
bolt bend in a 30 size rotor system with 110 gram
blades even
turning at over
2000 rpm.
Therefore I
would not let this
design feature
weigh too heavily
on my purchase
decision of a 30
size machine.

All 46 and
larger machines I
know of come
with the heavier
blades and 4mm
blade bolts to
handle them, I
would just be
concerned, in all
cases, if the bolts
supplied where the “long shank” variety and of
hard enough steel for the task.

Fixed pitch over collective pitch is only to be
considered if one absolutely cannot afford the

slightly higher cost of the getting a collective
pitch helicopter into the air. In this case, one must
take into consideration the possible purchase
requirements of other equipment. If one is
purchasing a radio and engine at the same time
as the helicopter then go collective. If one is
purchasing the fixed pitch machine because
he/she already has the required airplane engine
and only a four channel airplane radio and cannot
afford another engine and radio at this time then,
and only then, would I reluctantly concede the
advantage to the fixed pitch machine.

Manufacturing Considerations

Once the rotor head is designed, it can be
manufactured using a variety of materials that will
greatly effect the cost. Here is where the
consumer has more difficult decisions to make.

Because the rotor hub transfers all the rotor
energy changes to the mainshaft, it’s precision fit
and integrity around the mainshaft is paramount.
This is why most companies manufacture the
hubs from metal. A composite hub, unless

modified, will
ultimately wear
into an oval shape
diagonally to the
bolt that attaches
it to the
mainshaft. This
will allow it to rock
back and forth on
this bolt, bringing
unwanted play
into the system.
Providing
adjustment
screws in the
base of the
composite hub to
take up this play
brings with it the
complexity of
static tracking. It

is a lot of work to disassemble a rotor head in
order to replace a deformed hub and upgrading
to a metal one can be costly.

A metal yoke outlasts a composite one for

Photo #3 - Hirobo Shuttle ZX Head
(good) with metal hub, Plastic yoke and

plastic blade grips that use 3mm blade grips
without bolt bushings, but with separate

blade pitch arms. Note the stock soft stock
blade pitch arms have been upgraded to the

ARK-28 units and the ARK-33 Dome has
been added.

Photo #4 - LEISURE TECH Products ARK-11 Head
(better). This head uses a solid through shaft with the

damping coming from the rocking of the yoke as per many
modern "PRO" Heads. It features metal hub, metal yoke,

separate pitch arms and three piece metal blade grips with
3mm blade bolts in hard steel blade bolt bushings. Note the

addition of the ARK-27 thrust bearing upgrade kit.
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the same reason. The
composite yoke that is fixed to a
metal hub will eventually deform
into an oval shape around the
hub. This, like the hub, is work
intensive to replace and metal
upgrades in some cases are not
even available.

The composite blade
holder is the least critical. If the
bearing seats are of a hard
enough composite and molded
properly to provide a tight fit they
will provide good service. If they
are not, frustrating tracking
problems will continually have to
be dealt with.

In my opinion, the ideal
rotor head has all of its major components made
of metal - the hub, the yoke and the blade
holders. The blade holders would have separate
stiff metal pitch arms with the ball joints screwed
on with a locking agent. If it comes
pre-assembled, that is a bonus. Of course this
type of head costs substantially more to
manufacture than a composite one. Fortunately,
because a lot of “sizzle” dollars is usually factored
into the plastic one there is not that big a
difference in their respective costs in the real
world. You may find, as I did, that this was the
case with many heads I have compared. When I
priced out the cost of the complete plastic head
provided in the kit of one manufacturer, it was not
that much less than the superior metal one. In the
case of another manufacturer, I found a far
superior metal head for less money than their
plastic version!!! How does that figure?

A head button or dome may be found
convenient when one must manually stop a rotor
head from turning before picking up the
helicopter en route back to the starting area.
They do not however contribute much towards
improving the machine in the areas that really
count. They do provide the marketing people with
a good marketing asset. One that is highly visible
and with a benefit that is easy to explain and/or
demonstrate. I have also found that plastic head

buttons or domes work as well as the
polished aluminum ones, but the wallet is
lightened more by one then the other!

I hope that this information will enable you to
analyze the many rotor heads provided by the
various manufacturers in their various model kits.
You should now be able to figure out which is
better for you and be able to tell others why you
made your choice. Your reasons can now be
other than because it looked impressive, the
advertising was convincing or that the flight
demos that you saw performed by the factory
sponsored flyers were impressive.

Did you ever wonder what they would be
flying if they had to pay the same price for their
machine as you would for yours? Would they still
be flying that demo machine if they had to pay
your price for all the parts that wore out so
quickly? Would they be flying the same machine
if they had to pay your price for all the upgrades
on it? Food for thought...

Next time we will drop down to the control
systems and do a similar analysis.

Phil Noel

phil_noel@bc.sympatico.ca

Photo #5 - The latest TSK Mystar 30 Head (Best). This
head also uses the solid through shaft design. It has all the

features that one would desire in a head - metal hub, seesaw
on bearings through hub center, machined metal yoke, one

piece machined metal blade grips with steel bushings for the
4mm blade bolts and separate solid blade pitch arms. This

head even comes stock with thrust bearings.
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