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CHAIRTIME
Happy New Year everyone, I hope you all had
a pleasant time over the Festive Season and
that Santa was good to you. With a bit of luck
the bills have been paid and the weight gained
has been dieted away.
This winter Jack Frost’s icy fingers haven’t been
in evidence in this area; it’s been nothing but
rain for so long I have almost got webbed feet.
Still, with all this non-flying there must be quite
a bit of model building being done and with a
bit of luck we should see some new models
soon.
The AGM was very well attended again in
December at Whitburn where we managed to
get the proposed amendments to
the Constitution accepted with
very little in the way of changes to
the proposals.
My thanks go to Len Nicholls,
Douglas Dickie and Peter
McKenna for the massive effort
that they have put into the
upgrading of the Constitution.

Bill Grimsley FSAA
with the Council.
As there is much in the way of changes, I
would ask that you all have a look at the new
Constitution which can be found on the SAA
website.
In October we had a meeting with the Large
Model Association and the Management of the
Strathaven Airfield regarding a possible Large
Model Show this year. This proved to be a
productive meeting and agreement was reached
to hold the Airshow on the 28/29th Of June.
This year the show will be run in conjunction
with the LMA and will be the LMA/SAA

As it says in the Constitution, the
Constitution is a mandatory
Council Code of Ethics and not a
guide as some would have it, and
to ensure that the work of the
Council is monitored, a Board of
Guardians has been introduced.
They have been given the power to
call an EGM if they feel that
things are not as they should be
and if they cannot get agreement

Front Page
Stewart Smith’s “Ultimate”

Bill presenting McLean Ferguson with
a Fellowship at the AGM

pictured at the EKMFC
Concours in 2013
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Airshow. The show will be open to all Scottish
pilots who hold the Silver Award or equivalent,
so if you want to fly in the show please contact
myself or go to the LMA website for an
application form. Don’t delay in applying as the
slots for flying are filling rapidly.
As this is a combined effort, we require some
SAA assistance to set up on the Friday and to
remove everything on the Sunday. So please
help by being a part of the show and
volunteering to help out.

number rule changes tabled, which had been
the result of a workshop meeting of IJMC
Members.

It also means that you get in for free!!!.
While I was at Strathaven I took the
opportunity to have a word with Mr.
McKinnon the Owner, with a view to holding
the Scottish Nationals there. Although Mr.
McKinnon kindly did not say no, he did point
out that the dates that we would need are in the
period when the Airfield is at its busiest and
therefore the cost of hiring the field would
have been prohibitive. So no go there.

The vote for the next hosting of the Jet World
Masters went to Germany who gave a very
detailed presentation of their venue and the
progress they have made to date. The next Jet
World Masters will be held in Leutkirch in
southern Germany in 2015. The venue will be
held on a private airfield and the details are
posted on the website www.jwm2015.
All the rule changes are now posted on the
IJMC website for all you jet jockeys to read
through in preparation for the possible
Scottish Jet Team. The Jet World Masters is
only about eighteen months away, so you
haven’t too much time left to get ready to fly
the flag again.

As I mentioned at the AGM, I attended the
Balbedie Halloween Fly-in and even
participated in the Fancy Dress Parade. My
good lady went as Snow White and I tagged on
behind as Lofty the Giant Dwarf, the evidence
can be seen on the Club website!!.
Although the weather was a little bit on the
poor side we still enjoyed a full days flying on
the Saturday. Good fun, good food, good
company, no politics and a fireworks display
was had before the bad weather set in on the
Sunday.
This, I feel, is the sort of social event that we
should all be participating in and maybe there
would be a happier atmosphere all round. So
well done Balbedie, I’ll be back when my
cholesterol level returns to normal.
In January, I attended the International Jet
Modellers Council (IJMC) AGM in Germany
and reaffirmed Scotland’s affiliation to the
international jet world. There was a large
4

All of the proposed rule changes were
accepted at the AGM with the minimum of
discussion.
Some of the changes were to lower the
standard a little with a view to encouraging
younger participants and to encourage more
entries at the Jet World Masters.

We had our Fellows Lunch at the Tipsy Nipper,
Glenrothes, in the middle of January this year
which was attended by a good number of
Fellows and our Patron, Group Captain
Urquhart. The Group Captain addressed the
Fellows and praised the SAA for the work that
we do with the Air Cadets. She informed us
that we in the SAA are in the forefront and the
leading light in working with the ATC in the
country. She thanked us for the support that
we make in the form of models and radios and
for the time we spend with the Squadrons
teaching.
It was interesting to hear that there are 22,000
personnel at present in the Royal Air Force and
44,000 Cadets in the ATC. In Scotland we have
approximately 7000 Air Cadets. With some
effort there is the possibility to double the
Membership of the SAA by getting involved
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more with the ATC and at the same time lower
the average age of our Membership.
I passionately believe that we must pass on our
skills to these young people in Scotland, if we
don’t, all our knowledge and skills will be lost
and that must not happen. So, volunteers, raise
your hands.
Well that it for another spell, except to say that
I intend to visit as many Clubs as I can on

invitation, either to give a talk on modelling or
a slide show of air museums from all over the
world or just to answer any questions you may
have.
In the meantime, I hope the weather picks up
and we get some flying done.
Happy landing and best regards.

To all the competitors up East Lomond
A very special thanks to all who were involved in the SAA Competition up on Falkland Hill on
October 5th 2013.
My family were delighted that the competitors give us a slot during their competition for the family
members of Bill Watson to have a five minute flight in honour of Bill; after the ashes were
scattered up the top of East Lomond.
It was so fitting that the competition was on as he ran many of the early competitions in years gone
by.
Best wishes from all the family,
Carol Ann Hedley
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SCOONIE
HOBBIES
SCOTLAND’S ALL ROUND HOBBY SHOP
Scoonie Hobbies specialise in scale model boat fittings
and accessories.
We also stock general modelling equipment,
aeromodelling kits and accessories. 00 gauge trains and
accessories, slot cars, plastic kits and Mardave electric
cars. Thunder Power I/C cars and spares for them.
We always have a good selection of popular aircraft kits
from the top manufacturers, plus if we don’t have the kit
you want, we can get it for you, FAST!
87 St Clair Street
KIRKCALDY
KY1 2NW
01592 651792

www.scoonie-hobbies.co.uk
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An	
  Introduction	
  to	
  Electric	
  
Sandy	
  McKeand,	
  West	
  Calder	
  
Flight	
  Power
&	
  District	
  Model	
  Flying	
  Club
Part Two

Following on from last October's Issue!

The Main Components (continued) - the U-BEC (or S-BEC).
This does the same function as the BEC embedded in the ESC, but is a separate module and
operates as a switched mode regulator rather than a linear regulator. Since it is switched mode,
it is very efficient (90% or so) and therefore provides more current with significantly less heat
than the BEC. Also, since it is switched mode, there will be some possible interference
generated but this should not be an issue. Most include a ferrite ring around which the low
voltage output leads are wrapped. This provides an interference barrier to protect the low
voltage receiver and servos.

Connecting Up!
The following diagrams show the 3 options for connecting up the motor and power
components.
You must choose one and stick to it!

Figure 1A.

Configuration using a Receiver Battery (as used in IC engine models).

Note 1. Particularly with 35MHz receivers, it is prudent to create an interference barrier with a
ferrite ring, available from Maplin. (HEM3010-3025)
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Note 2. If you use an ESC with a BEC and want to use a receiver battery as in the above diagram,
you must cut the red (+5V) wire in the lead going to the receiver Ch. 3, otherwise both will try to
power the receiver and it won't switch off!
Note 3. Always run the LiPo & motor wiring away from the receiver associated wiring, never close
and parallel!

Figure 1B.

Configuration using a Battery Eliminator Circuit.

Note 1. Particularly with 35MHz receivers, it is prudent to create an interference barrier with a
ferrite ring, available from Maplin. (HEM3010-3025). (Even more prudent when taking the power
from the ESC's BEC.)
Note 2. It is not strictly essential to fit this Off / On switch, but it allows the main battery to be
installed and have the motor control circuits (in particular) disabled so that the motor will not start
should the Transmitter be nudged. I recommend it to be fitted for safety. Maplin supply a switch,
FH35Q, which is the same size as a Futaba Rx battery switch. Always put 'On' towards the back less likely to vibrate to 'Off'.
Note 3. Always run the LiPo & motor wiring away from the receiver associated wiring, never close
and parallel!

Figure 1C.

Configuration using a 'Universal' Battery Eliminator Circuit.
Note 1. Particularly with 35MHz receivers, it is prudent to create an interference barrier with a
ferrite ring, available from Maplin. (HEM3010-3025). (Even more prudent when taking the power
from a switched mode U- BEC.)
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Note 2. It is not strictly essential to fit this Off / On switch, but it allows the main battery to be
installed and have the motor control circuits (in particular) disabled so that the motor will not start
should the Transmitter be nudged. I recommend it to be fitted for safety. Maplin supply a switch,
FH35Q, which is the same size as a Futaba Rx battery switch. Always put 'On' towards the back less likely to vibrate to 'Off'.
Note 3. If you use an ESC with a BEC and want to use a U-BEC as in the above diagram, you
must cut the red (+5V) wire in the lead going to the receiver Ch. 3, otherwise both will try to power
the receiver and it won't switch off!
Note 4. Always run the LiPo & motor wiring away from the receiver associated wiring, never close
and parallel!
Note 5. If you are building a twin or multi-motor 'plane, I would suggest the third configuration,
above. You will need a separate ESC for each motor fed with a 'Y' lead from the receiver's channel 3
and also isolate the red wire from all the ESC's.

Setting up the ESC
CAUTION. The throttle demand from Futaba Transmitters is THE WRONG WAY ROUND!
Scary when you don’t know this! Set channel 3 of your Futaba Tx to ‘Reverse’ before connecting
the LiPo! I am not familiar with other transmitter makes - just be careful and check!
There are two settings which must be set correctly for a brushless outrunner in a fixed wing
aeroplane:‘Hard’ v. ‘Soft’ timing - set to ‘Hard’
(A bit like the ignition Advance / Retard on your car engine when we used mechanical
distributers)
Brake ‘On’ v. ‘Off ’ - set to ‘Off ’
(so that the prop windmills freely when the throttle is cut, unless you have a glider with a
folding propeller)
9
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Consult the data sheet and the Internet to figure out the beeps coming from the motor and
the various throttle movements to achieve the above. The default settings are usually OK for
most fixed-wing aircraft. Programming boards are available for most ESCs and they do make
the procedure much simpler. You will also get a set of confirmation beeps when the ESC is
powered and is receiving a valid signal from the receiver.
It is almost impossible that a brushless motor will start up and run accidentally. As well as the
LiPo and Receiver power, the ESC will need a valid ‘servo’ signal from the receiver before it
will run. Hence switching off the receiver power until you are ready to fly will ensure that
nothing unexpected will happen, even with the LiPo fitted and the Tx on. The valid servo
signal is a pulse between 1ms and 2ms long (minimum to maximum demand) repeated at
approximately 50Hz.
Even a major component failure in the ESC won’t allow the motor to run, unlike a brushed
motor which could take off if an output transistor went short-circuit. In that case, a brushless
motor would simply lock-up until the windings burned out.
Propeller Matching and Performance Evaluation
The choice of propeller makes a huge difference to the power and efficiency produced by the
motor / ESC / LiPo selection. Wrong selection is a bit like trying to run your car in the wrong
gear for the road conditions. This website is the most useful that I’ve come across (there are
quite a few others) and I’ve done some bench tests that tie up to the estimates that it gives.
http://adamone.rchomepage.com/calc_motor.htm
You probably will need to guess (or set to zero) the battery and ESC resistances as
manufacturers don’t quote them. The motor electrical properties should be available (don’t
worry about Kt – it is automatically derived from Kv) and there is a comprehensive database
of propeller sizes.
I’ve found that many recommendations from suppliers regarding motor, battery and propeller
combinations are less than ideal and I would suggest that a "Sanity Check" is run on their
selection before purchasing anything. It also gives you the opportunity of revising the
components to save purchasing a new set of LiPo's when you have already invested in a
particular type which could be used by matching the motors and propellers to the available
power source. I’ve tended to go for efficiency, lower current and best thrust as the priorities as
opposed to maximum speed, mainly to improve endurance.
The estimator will flag a warning if the current exceeds the limit that you enter.

To be Continued
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“Flymo” Class
Thermal Soaring
During the Fellows lunch at the beginning of
December our editor asked me to submit an
article as he had space to fill in the next
edition. For those not the least bit interested in
the following, please turn over the page or if
you read it, give me a call and explain it to me!!
On my way home I had a “bling” moment,
much the same as Chris Gold’s who
contributes an excellent column in the Q.E.F.I.
magazine. Chris gives accounts of his days in
the RAF at the start of his monthly article
when something triggers a thought. As I have
not been in the RAF I do not have this type of
information to start my “bling” moment,
despite working alongside the Navy, Air force
and the Army for 40 years, so I am afraid my
“bling” is 	
  Comparison between Height
Limited Rules and F5j rules.

Andy Lewis FSAA
The 2014 gliding competition calendar is in the
early stages of compilation and dates are
already in place for several Electric Launched
Glider events, including two F5j events. There
have never been any F5j competitions that
have taken place north of the border, hence
the “bling” moment.
Pilots who have a knowledge of my past hatred
of “Flymo” glider competitions, mainly due to
the fact that at one stage the only way of
launching a perfectly good glider with an
electric motor was to load it with what were in
effect lumps of lead, i.e. nicads. This made a
good thermal seeking model into something
akin to an F3b model doing a speed run.
Fortunately the advent of Lipo batteries along
with brushless motors has changed the whole
concept by reducing the weight of a power

Rudder, Elevator Spoiler Ava

11

Airtime is the Newsletter of the Scottish Aeromodellers Association

train to the point where a standard “string”
launched glider can be converted into an
electric powered model for no weight penalty.
The glider manufacturers then started to
reduce the spar and wing skin strength as an
electric glider does not require a wing spar that
has to stand up to the high G forces that are
put on it when launched by a winch. This has
allowed models of identical design, spanning
3.8 metres to have a weight reduction of 400
grams in favour of the electric model.
Height Limited Rules gliding, is the most
prevalent competition in the UK as it uses a
simple formula to run a competition i.e. 11
minute slot in which a pilot tries to fly an exact
10 minute flight, landing with the nose of
model in the middle of a 10 metre diameter
circle to gain a bonus of 50 points, it also has
reductions of 1 metre graduations. Models
have an electronic switch/logger plugged
between the speed controller and the motor
which cuts the motor at 30 seconds of run
time or at an electronically calculated point to
give a launch of height of 200 metres or
whatever one comes into play first. The 30
seconds of motor run is included in the flight
time so it is beneficial to use as much of that as
possible.

Flight 2
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F5j on the other hand, despite using the same
models, has a different launching and scoring
system.
The aim is to get the longest flight in a 10
minute slot along with the same landing bonus
being available. The launching still has the
same 30 second motor run available but there
is no set height at which the motor is triggered
to shut down by the gizmo in the plane. The
motor run is controlled by the pilot with the
following proviso: for every second after the
model has been launched, ½ a point is
deducted from the flight time up to a height of
200 meters where a deduction of 3 points per
metre is then applied, the launch height is
taken 10 seconds after the motor has stopped
and read from the switch/logger at the end of
the flight. This height scoring system gives
anyone launching to 367 metres a zero flight
score.
The main difference between HLR and F5j is
that it is the pilots judgement of when to shut
the motor down before the plane goes over
200 Metres, rather than the electronic switch,
as that is when the high deduction penalty
points kick in. In F5j the pilot also does not
have the benefit of a second attempt in a slot,
which is afforded the HLR pilots.

Is what is recorded on the Switch, once downloaded
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2M Pegasus beside 3.6 Metre Pulsar by Andy Lewis.
A pilot is also not allowed to use any form of
telemetry to warn him when he is reaching 200
metres so it is all about good eye sight and the
ability to find thermals either during the 30
second motor run or the gliding period.

ones with the exception that the motor run is
extended to 40 seconds which makes it
possible to compete with standard foam
manufactured models which are available for
not much more than £100.

The landing can also play a significant part of a
score particularly during short flights as the
working time is 11 minutes in HLR and a
landing bonus can still be
obtained even if the model
overflies the 10 minute flight
target as the score reduces by
1 point for every second over
flown, up to 10.30 where no
landing bonus is given. In F5j
there is no landing bonus
once the 10 minute working
time has elapsed making a
precision landing and a high
flight time imperative to get a
good score.

The British National 2M champion in 2013
was flying a Radian Pro, in his very first
competition.

HLR also has the benefit of a
2 Metre class which is flown
to same rules as the Open

Purple Buzzrd & 2M Pegasus by George Wells
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Scale at Barkston Heath
I am writing this the day after the 2013 AGM.
Of all the competition disciplines, by far the
most successful this year has been that of
Scale. However, I don’t recall the Scottish
achievements even receiving a mention by any
member of the Council.
By far the highest profile British event is the
BMFA Nationals at Barkston Heath. Of the 33
Scale entrants seven were from Scotland and
from those competitors, Scotsmen filled three
of the nine podium places.
The GB team selection trials took place this
year for the 2014 World Championships and
resulted in Mick Henderson qualifying for the
prestigious F4C class and Alex Kennedy
qualifying highest for the F4H class. That is
Scotsmen filling two of the six UK team places
that were up for grabs.
The Scottish Scale fliers are punching well
above their weight and are being recognised in

Jim McCall

the modelling press so it would be nice to see
the SAA also giving some recognition to their
achievements. After all, these are the guys who
feel compelled to display our Nation’s skills
away from their home turf and are the true
ambassadors of the hobby helping to put
Scotland on the aeromodelling map.
Airtime is certainly publicising next year’s WJM
event so to redress the balance let me say a few
words about the forthcoming World Scale
Championships.
This event will be held in France at Marmande
between 18th and 27th July. Marmande is just
south of Bordeaux and is an easy drive from
the Channel ports or take a Ryanair flight to
Carcasonne and it’s then only a 2.5-hour drive
to the venue. So why not consider a holiday to
that area, spend a few days at the event, then,
before returning home, visit the Futuroscope
theme park at Poitiers; a multimedia,
cinematographic 3D, 4D experience not to be
missed.

Left to right
Jim Currie
Davy Fisher
Mick
Henderson
Alex Kennedy
Jim McCall.
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ON SHEDULE
Scottish Competitions 2014
As I write this we are over half way through
the winter layoff and another season looms.
From a personal perspective Steve and I were
happy about the way the comps were run last
year and judging from the kind comments, so
were most of you who attended. A slight
disappointment was the poor attendances in
the lower classes and that not many people
took up our offer of help in the après comp
sessions. What can we do to get some new
blood into the sport? It’s not like the old days
when a competition model had to be built
from scratch and its not the cost because every
club is full of Sebart and other artfs which are
perfect for competing in Clubman or
Intermediate. Perhaps it is because people
think they are not good enough but as I have
explained many times, the standard of flying
required is no higher than the competent club
flyer can achieve. So once again if you have
any inclination to try aerobatics, please come
along and we will make you very welcome.
The 2014 calendar is nearby. At the time of
writing the SAA Council has not secured a
suitable venue for the Nationals and so we
intend to have the same backup plan as last
year. In the event that a Nationals is not held,
the Scottish Champion will be decided on the
basis of the league results using the F3A Cup
scoring system as last year. In the event that a
venue is found and the Nationals take place,
the Scottish Champion will be decided on the
basis of that comp and the League Trophy will
be awarded on the basis of the league results.
This year is England’s turn to host the Triple
Crown Home International. As the European
Championships are early this year and fall close
to the traditional Triple Crown date of the first

Malcolm Harris
weekend in July, they have decided to hold it
on 13th and 14th of September. This gives us
longer than usual to select our team. We are
currently debating the best way of doing this
taking into account that we are using flyers as
judges and need to make sure that a potential
team member’s place isn’t jeopardised by
judging duties. A decision on how the team will
be selected will be published soon.

Getting Started Part 2
OK you bought a Sebart Wind S 50 or similar,
have built it according to the instructions, and
installed the recommended power setup and its
time to fly. After a couple of tentative circuits
you pull up into a loop and it tracks beautifully
over the top and back to level flight. Now you
bang over the ailerons and it rolls pretty axially
and back to level flight. “Wow!” you think,
“this thing flies sooo much better than my last
model and it doesn’t need any adjustments!”
To some extent you will be right and the
majority of the models sold will be flown to
the end of their lives without any adjustments
made to the airframe or the radio. But, and it’s
a big but, if you were to take the time to make
a few adjustments you would have an even
better flying model and one with a reduced
pilot workload during aerobatic flying. What do
I mean by pilot workload? Imagine an
aeroplane with very sensitive ailerons. We can
keep it substantially level but every time we
initiate a roll or even a tight turn we have to
fight to get it level again because we keep
overshooting the horizontal because the
response to our stick inputs is so sensitive.
Now imagine a model which when pulled up to
the vertical, habitually yaws off to the left
requiring right rudder to keep it on a vertical
15

Airtime is the Newsletter of the Scottish Aeromodellers Association

Aileron Settings
track. We can put that rudder in if we
remember, but by the time we get it going
straight up we have climbed higher than we
would have liked in our schedule. These are
two simple examples of additional work for the
pilot that wouldn’t be necessary if the model
and radio were correctly adjusted and would
leave him more time to concentrate on making
the right shapes in the right position which is

Elevator Low Rate Settings
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the essence of aerobatic
flying. The art of making
these adjustments is called
trimming and there are many
different ways to arrive at a
good setup. This time I’m
going to give you some simple
basic trimming instructions
which can be applied to any
model and don’t call for any
fancy measuring gear or
adjusters. Next time we will
move on to my current
method of trimming a full
blown F3A model which is a
synergy of many methods I
have used over the years.
Before we start, you have set
the CG and control throws as per the
manufacturer’s instructions, haven’t you? If
not, this is the place to start. Also set up rate
switches for elevator and rudder and set the
manufacturer’s throws with these switches in
the high rate position. If they give you a range
of throws err towards the low side and towards
a more forward CG.
Once we have the model in
the air, the first thing we want
to do is adjust the transmitter
trims to get the model flying
as straight and level as
possible. Take you time doing
this and wherever possible fly
directly into wind and at
cruise throttle setting. By this
I mean the throttle setting
that you would use during
level flight and horizontal
rolling manoeuvres. The
reason we do this is that most
models out of the box will
only be possible to trim at
one airspeed and throttle
setting. Start with the aileron
trim and adjust it for zero
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Elevator High Rate Settings

roll, level the wings and take your hand off the
stick if possible and watch the model. If it flies
from one end of the box to the other without
rolling it is in roll trim but more likely than not
a small amount of roll will be seen. Make the
appropriate adjustment to the trim lever, set up
for another pass, level the wings and watch
what the model does. Be very critical here, take

Rudder Low Rate Settings

your time and make several
adjustments until you are
sure you have set the trim
as accurately as possible.
You may find that you
can’t completely eliminate
any roll. Perhaps one click
or beep either way is too
much but many modern
transmitters allow you to
adjust the trim rate. This is
how much servo
movement one click or
beep of the lever produces.
If your transmitter has this
facility then once you have
trimmed the model as
accurately as you can, turn
down the trim rate to
minimum and try again. If
you still can’t make the model fly without
rolling, you may have slop in the linkage or a
poor centering servo and these conditions
should be addressed before proceeding.
Once we are satisfied with the roll trim we
move onto the elevator trim. This is a little
trickier because if the model is truly flying
level, as I explained in my last
article, perspective dictates
that it looks like its diving as
it goes away from us and
climbing as it comes towards
us. Again be critical, make an
adjustment and fly several
upwind and downwind
passes. If you are not sure
the model is actually flying
level make another
adjustment and try again. As
an aside, I was once taken to
task by a well known model
aerodynamicist for suggesting
that elevator trim was a
compromise between upwind
and downwind passes. He
made the point that the
17
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trim position based on how
the model appears to fly
upwind and downwind
relative to fixed points on the
ground.

Rudder High Rate Settings
model doesn’t know which way its flying in a
moving body of air so the trim can’t be any
different. Of course theoretically he is right but
there is an effect that needs to be taken into
account and that is, that it is virtually
impossible for an observer on the ground to
trim an aircraft for totally level flight. Imagine
that unknowingly we have trimmed our aircraft
for a very slight climb. If we had
instrumentation on board the aircraft we could
quantify this climb rate as so many metres/
second. For this discussion its good enough to
think of the rate as X metres/second. Now
unlike our full size counterparts we tend to fly
all our r/c aircraft over the same patch of
ground upwind and downwind. In aerobatic
flying this is even more so because we are
trying to keep inside an imaginary box
referenced to the ground. So we make an
upwind pass between our fixed points on the
ground and it takes say 15 seconds. At our
climb rate of X m/s the model will have
climbed 15X metres. Now we make a
downwind pass over the same distance and
because our groundspeed is higher, the pass
takes less time say 10 seconds and so the height
gained will be 10X metres! The magnitude of
this effect depends on the strength of the wind
– Q.E.D! So yes you may well decide to set a
18

Now it’s time to set the
rudder trim. For this it is very
important to fly directly into
wind and because this is quite
hard to do, it’s best to wait for
a relatively calm day. Fly
overhead directly into wind,
level the wings and watch the
model. If it veers left or right
adjust the rudder trim and
make another pass. Keep
doing this adjusting the
rudder trim as you go until
the model will fly a straight course into wind
with no input from the transmitter. Fly a
reciprocal course as a check because it’s easy to
convince yourself you are flying directly into
wind when in fact you are not.
Right, we have the model in trim (not trimmed
aerobatically speaking yet) so we can move on
to fixing some of the common faults.
Exponential is a great tool to reduce the
sensitivity of a control around neutral while
still allowing enough control response at the
extremes of movement. Enough is the
operative word here as all too often when I’m
asked to fly someone’s model I find the
controls far too sensitive. There is no point in
adding exponential until the control movement
is adjusted.
Aileron
A good starting point is to adjust the aileron
travel so that full deflection gives you three
rolls in around 2.5-3.0 seconds. Later you will
want more to help with snaps and other
manoeuvres but for now this is sufficient.
Once you have this set add 60% exponential
and see how this transforms your ability to roll
and stop the model when required. If you are a
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Futaba user you need to set negative
exponential with most other makes being
positive. The best way to check if you are not
sure is to wind up the exponential to maximum
when it will be obvious which way, +ve or –ve,
softens the response round neutral and then
reset it to the desired amount.

the actual percentages as they will vary from
model to model but this shows the principle.

Rudder
Too much rudder movement is the worse thing
you can have in aerobatic flying. It mucks up
rolling manoeuvres and makes it very difficult
to keep the model on track. For the simpler
schedules that don’t involve changing the track
of the model when its on its side or have
integrated looping rolling manoeuvres, the best
way to set the rudder throw is to keep reducing
it with the rate switch on until the model will
just climb positively in knife edge flight. Do
this on both sides, adjusting the travel in each
direction and once satisfied add another 5% of
travel and then add 40% expo. Swith back to
high rate and add 70% expo so that you don’t
over control and snake up the vertical in stall
turns.

We are starting to get the model sorted but
there are a couple of things left to do. Fly
directly into wind, level the wings and pull up
to the vertical and watch the track of the
model. Does it climb vertically or does it pull
off to one side? If it pulls off do the same
thing repeatedly and check the deviation is
always to the same side. It is very easy to start
the pull up with the wings out of level and of
course this will lead to a deviated climb. Once
you are sure which way it’s pulling off add a
couple of clicks of opposite rudder trim and
try again. If this makes an improvement keep
adding trim until the model will climb
vertically. Now we need to go back and check
the horizontal tracking of the model into wind.
If it now veers off track in the direction of the
trim we have added we need to make an
adjustment to the side thrust of the motor.
Hopefully you won’t need to do this as the
manufacturer usually incorporates the correct
right thrust in the design but sometimes it is
necessary to add a little more. But before you
start shimming the motor mount to achieve
this there is one more test. Fly the model
straight and level at cruise power and chop the
throttle. Watch what the model carefully and
see if it carries on level before entering a very
shallow dive, dives sharply as soon as the
power is removed or even climbs slightly
before it begins to slow down. If it carries on
level and enters a shallow dive the down thrust
is correct. If it dives sharply as soon as the
power is removed it needs more down thrust
and if it climbs it has too much. Now that you
know if down thrust needs to be corrected you
can adjust it and the side thrust at the same
time. Aim to make these adjustments about 1
degree at a time and with electric setups this
can often be done with a washer under a motor
mounting lug.

The screen shots close by from my Asyuler
setup illustrate the above. Don’t worry about

I do hope you will take the time to make these
adjustments as they will improve your flying

Elevator
It’s not so easy to be specific here but a good
way to set the travel is to gradually reduce it
flight by flight until you find you are using
80-90% of your stick movement for all normal
pulls and pushes in a flight. My model is set up
in normal flight mode so that I can use full
stick movement in a pull out without stressing
the airframe. You will need more movement
than this for spins so leave the throw at the
manufacturer’s recommendation with the rate
switch off and adjust the travel as above with it
on. Once you are happy with the travel add
30% expo which will smooth out your
flightpath even more. Now with the rate switch
off and high travel, add 60% or more expo so
that when you select high rates for a spin you
don’t over control.
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considerably. If you have any questions please
don’t hesitate to email me and remember Steve
and I are happy to give advice, fly your model
or help in any way we can on competition days.

greater this yawing effect. Contra-Rotating
systems eliminate this effect, so there is no
yawing of the airplane whenever the elevator is
applied, and consequently no mixing is
required to remove it.

Contra Rotating Propeller Drive
for f3a 2m Pattern Planes

2. Contra-Rotating Propellers significantly
reduce the maximum torque that goes into the
fuselage of the airplane. With a single propeller
system the torque that goes into turning the
propeller also reacts out against the motor
mounts and the fuselage of the airplane, so if
the motor is generating 5 N.m of torque to
turn the propeller, the motor is also trying to
rotate the fuselage with this same 5 N.m of
torque. Whereas, with a Contra Rotating
System the torque is divided by the gear ratio
of the gearbox, so if the Drive is using a
gearbox with a 10:1 gear ratio, then the torque
into the fuselage is only 0.5 N.m. This means
that an airplane with a Contra-Rotating
Propeller System won’t change aileron trim on
the downlines, or when entering a spin, or
when coming in for a landing. With a single
propeller system all of these situations will
require different amounts of trim, which all
need to be mixed
in. However, with
a Contra-Rotating
Propeller System
the trim never
changes, so no
mixing is needed.

Back in June 2010 a thread with the above title
was started in the Electric Pattern Aircraft
section of the RC Universe forum. I related
last time how Steve and I were introduced to
the drive and what we perceived as its
advantages so this time let’s take a look at the
beast in more detail.
Brenner Sharp, the designer of the drive lists
its advantages as:
Contra-Rotating Propellers eliminate the
gyroscopic effect that exists when flying with a
single propeller. Gyroscopic effects cause an
airplane to yaw whenever the elevator is
applied. The more elevator that is applied, the
Diagramatic view of
Contradrive gearbox

3. ContraRotating
Propeller Systems
eliminate the PFactor effects
that tend to yaw
an airplane when
the thrust line
doesn’t coincide
with the flight
path of the
airplane. This
effect reverses
20
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when the airplane is flying inverted, so while
right thrust in the motor can compensate
somewhat when the airplane is flying right side
up, rudder to throttle mixing is needed to
compensate when the airplane is flying
inverted. With a Contra-Rotating System no
right thrust in the motor is required, and
consequently no mixing is needed.
4. Contra-Rotating Propeller Drive Systems
have two propellers that provide more than
twice the braking power that a single propeller
system provides so ESC motor braking isn’t
needed. Also, since Contra-Rotating Drive
Systems have propellers that spin in opposite
directions, each propeller generates an equal,
but opposite braking torque, which eliminates
the aileron trim effect that is seen on
downlines when ESC motor braking is used
with single propeller setups.
5. Contra-Rotating Propeller systems are 15%
to 20% more energy efficient than equivalent

Components of Contradrive gearbox

single propeller systems. This is because the air
passing through the blades of the propellers is
accelerated twice in order to generate thrust,
instead of a single time as it is with single
propeller systems. This means that each of the
two propellers in a Contra-Rotating System is
doing half the work that the propeller in a
single propeller system needs to do so they can
do their work with fewer viscous losses, and
fewer losses due to radial air flow along the
length of the propeller blades.
6. The air that goes through the first propeller
in a Contra Rotating System acquires a
rotational twist, which is then cancelled out by
the reverse rotation of the second prop. This
has two benefits. The rotational energy in the
air is recovered as useful thrust, which
increases propeller efficiency, and the air
exiting the rear propeller flows straight back
over the fuselage without rolling and yawing
the airplane as it blows against the wings, the
stab, and the rudder. This effect is most
pronounced
when the
plane is flying
slowly, such
as during
takeoff, or at
the end of
long verticals.
A Contra
Rotating
systems
compensates
for these
effects so
takeoffs are
straight and
true, and the
airplane
tracks straight
when flying
slowly after
long vertical
uplines.
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The drive uses an epicyclic gearbox to transfer
the motor power into the two propellers. The
diagram explains how this works. The motor
drives a pinion which engages with the planet
gears. The planet carrier drives the front prop
through the drive shaft. The ring gear is
restrained in the gearcase housing to which the
rear prop is attached. When the pinion rotates
in one direction the planet carrier rotates in
one direction and the ring gear and gearcase
housing rotate in the opposite direction. One
very important attribute of this gearing system
is that the two props share the available power
in the ratio of the load that they apply to the
system. This means if one prop takes more
power to drive it, it can receive it. Furthermore
it is possible to run two different pitch props at
the same time and they will still receive the
right amount of power to run them. This is a
very advantageous system as will be explained

later. Another very clever design point is that
the ring gear is clamped into the gearcase
housing by two spring loaded plates and this
clutch system protects the gearbox in the event
of a prop strike. The image shows the actual
components and the high quality of the all
CNC machining is obvious. Four different user
interchangeable gear ratios are available and
hand made carbon fibre prop sets come with
pitches from 18 to 22”. Also as explained
above its is possible to use a lower pitch front
prop compared to the rear prop which further
extends the range of the overall gearing and
reduces the audible “beat frequency” effect
that occurs when two props run at the same
speed in close proximity. Adapters are available
to fit either a Hacker C50 or a Neu F3A motor.
Steve and I both decided to invest in this
system and guided by the Irish guys we opted

Contradrive as delivered complete with special
lubricant
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for Neu motors, 10.15:1 gear ratios, 22 x 20
rear props and 22x18 front props. We also
bought 22x20 front props for windy weather. I
was the first to get my system installed and
from the first flight was very happy with the
performance. The Contradrive seems to give
the model a very constant speed in the air and
the particular setup we chose, has a slower
airspeed than we were used to with single prop
setups. I found this particularly beneficial to
my flying as it gives me just that bit extra time
to keep up with the model. It is also like
driving a car in low gear, it keeps on pulling
strongly no matter what airspeed you are flying
at. The drive isn’t limited to this type of setup
as with a lower gear ratio and higher pitched
props, airspeeds in excess of the best glow
powered models are available and our
American colleagues prefer to fly like that. I
have tried a faster setup but I find that overall I

find the lower pitch mixed prop setup the best
for me. My new model will have a Contradrive
and for now I can’t imagine building a model
without one.
Steve hasn’t had the same experience. From the
beginning he felt his setup was down on power
compared to mine. Two changes of motor and
innumerable hours of experimentation with
props, gear sets and batteries have failed to
satisfy him. He is presently evaluating a Hacker
C50 single prop setup before deciding whether
to abandon the Contradrive. My own feeling is
that the drive is a big help to those of limited
ability but a really good pilot automatically
compensates for the problems it fixes. Time
will tell if Steve perseveres with it!

The Neu F3A motor we use on our drives
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Sebart Mythos 2m Pro

Bells and whistles

Competition Calendar 2014

Just before Christmas I had the opportunity to
help Bill White setup and maiden one of the
new Sebart Mythos 2m Pro models. It flew
very well and I found it an improvement over
the Wind S Pro it replaces. As you will see
from the pic it has several aerodynamic devices
sticking out in all directions and it would seem
that the current trend is either add these
devices or increase the number of wings. The
recent World Champs showed that biplanes are
becoming very popular and even a triplane was
flown by one entrant. Whether this is a passing
fad or the way of the future I’m not sure yet
but my new model might just have an extra set
of wings!

Sat 12/04 Drem confirmed

Hope to see more of you at Drem in April!

Sat 27/09 Dumfries confirmed

malcolm.harris7@btinternet.com

Sat 18/10 Mount Lothian

sburgess490@btinternet.com

24

Sat 17/05 Dumfries confirmed
Fri-Mon 30/05-01-06 F3A World Cup, Kent –
Non League
Sat 14/06 Tarbolton
Sat 05/07 CVF confirmed
Sat 09/08 Glenrothes Confirmed
Sat/Sun 13&14/09 Home International - Non
League
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Aeromodelling with the ATC
Dr Peter Griffiths

Getting started
Senior ranks of the Air Training Corps (ATC)
involved in management and policy-making are
keen that cadets learn about building and flying
model aircraft. To this end, the SAA is happy
to collaborate by encouraging members to
volunteer time and skills and by helping with
basic equipment. Accordingly, four of us from
the Alloa & District Radio Flying Club recently
registered as civilian instructors with the ATC
and now provide input to squadrons in Alloa,
Stirling and Dunblane. Registration entails
submitting refereed forms, taking part in an
interview and being vetted by Disclosure and
Scottish Criminal Records Online for working

with young people, a checking process
currently known as Protection of Vulnerable
Groups or PVG.

Teaching facilities at Dunblane
Squadron
I confine my voluntary work to the 2284 (City
of Dunblane) Squadron and visit weekly on
their Wednesday project night, giving about
two hours of my time. The Squadron
Commander and his staff have kindly made
available a workshop with a woodworking
bench. Five or six cadets attend for
aeromodelling, the exact complement varying
from session to session. The workshop has a

Team Dunblane
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EMU - Ready for painting

full-sized vice and basic woodworking tools. I
bring my own modelling equipment for use on
the night such as scalpels, razor saws, safety
rulers, pins, wire gauges, calipers, z-bend pliers,
and taps and dies. When required, I also bring
electrical items such as a Dremel drill, disc
sander, soldering iron and heat gun. I find a
combination of a timetable of tasks and
constant supervision keeps the cadets
interested. However, each visit necessitates
spending time in advance planning the session,
preparing materials, choosing tools and
ensuring every minute is occupied, either with
discussing, building or testing.

Making the first model (Emu)
My first target was to construct a non-flying
model to give the cadets experience of
modelling techniques such as measuring,
marking, cutting, glueing and sanding. I
26

wanted to create a model in about three
months that would be functioning and moreor-less finalized by the end of 2013 - and thus
Project Emu was born. Emu is a flightless, fun
plane that taxis under radio control and which
I designed to illustrate as many principles of
model construction and operation as possible.
It is scratch-built with a slab-form airframe and
mountings for a tricycle undercarriage made
from medium and hard 3/16” balsa. For
safety, I use PVA glue wherever possible. The
model has a wingspan of 13”, a fuselage length
of 15” and the width across the rear wheels is
6”. A Speed 600 brushed motor turns a slowfly 8” x 4” propeller, cut-down to 7” and the
tips rounded and painted yellow, again for
safety. A Castle Creations Pixie 20A ESC with
BEC and 1300 mAh 2S Lipo complete the
drive train.
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A standard Multiplex servo gives directional
movement via a steerable nose-wheel assembly
made from plywood, brass tubing and an M5
bolt and nuts. The single servo also deflects
the rudder in the correct sense by means of
the opposite arm to the nose wheel’s. The rear
wheels are 2 1/8” semi-pneumatics and the
front a 1 5/8” solid tyre, all mounted on piano
wire axles. The two linkages are a bent-wire
and clevis push-rod to the wheel and a snake
with bent-wire and clevis ends that crosses the
midline to the rudder. A Spektrum RX5
transmitter and AR500 receiver provide radio
control of the ESC and servo. On top, a hatch
allows access to the electrics, its catch being a
simple retaining pin bent from welding rod and
sliding in brass tubing. Power for an LED
flashing beacon mounted on the hatch comes
from a spare receiver port.

All the parts were lying around my own
workshop as spares. However, the balsa wood
was kindly made available by an Alloa Club
member’s widow who wished the ATC to
benefit from her former husband’s collection
of modelling materials.
I drew up a plan for Emu and the cadets cut
out paper templates for the fuselage, wings and
undercarriage platform. Thereafter, they cut,
drilled, reamed, sanded and glued the wood
and learned about temporary fastenings like
pins, tape and clamps. They also bent and
tapped 14 SWG rods. I am reserving soldering
and the use of the heat gun for later sessions.

Under the hatch
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that of many a
larger aircraft
on the ground,
is intolerant of
coarse steering
inputs which
easily cause the
model to lose
balance and
topple over
spectacularly much to the
embarrassment
of the pilot and
amusement of
onlookers.
Turning the
nosewheel
jerkily or at too
high a forward
Undercarriage and Skids
speed nicely
illustrates
Newton’s
first
Testing Emu
law of motion and thus the model has value in
Emu went together straightforwardly with the
teaching a bit of theoretical physics. After
aid of a SLEC building jig. With the model
observing Emu’s readiness to ground loop, I
restrained, an AVO meter showed the motor
subsequently added outrigger skids at the front
and propeller delivering about 100 Watts and
and switched the transmitter to low rates, but
drawing 14 Amps at full throttle. While this
these features only dampen, rather than
figure is well below the ESC’s maximum, at a
remove, the instability characteristic, which is
quarter throttle for rolling speed, the current
all to the good for helping the pilot learn how
dropped to between 1 and 2 Amps. Emu has
the model behaves at different speeds and
been tested twice by the cadets at the ATC
how to manipulate the transmitter sticks
headquarters, which has a compact, vinyldelicately.
floored drill hall, ideal for teaching control of a
small, wheeled model.

The cadets have already practised on
computerized RC simulators and it was
gratifying to see their tacit recognition that,
unlike pictorial aeroplanes, crashing Emu has
consequences, not only for repair and
restoration, but for team morale. Emu
accelerates rapidly and manoeuvring requires
more subtle stick movements than the cadets
habitually deploy on simulators. The lack of
brakes necessitates a very light touch on the
throttle. Furthermore, Emu’s nosewheel, like
28

Next stage and BMFA
Challenges 2014
The photos show Emu in its raw state.
Painting, possibly with an airbrush, and
decorating with water-slide transfers will be
finishing touches later. Soon, I hope to take
the cadets to a larger venue like a sports hall to
practise taxi-ing Emu to and from its hangar
(cardboard box, yet to be built) and also
introduce them to indoor model flying, both
RC and free-flight.
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I would like to think the work to date has its
own intrinsic value. However, small beginnings
lead to grander things and the cadets know I
chose the programme described here as gentle
preparation for the BMFA’s Heavy and Electric
Lift Challenges to be held at Elvington Airfield
in June 2014.
The ATC cadet team’s next and major task is to
design and construct a 60” electric model
capable of carrying a removable payload
around a pre-determined circuit as many times
as possible in a fixed time. Our Dunblane
ATC team’s entry for 2014 has already been
accepted and the power train purchased. My
hope is that the cadets’ experience of model
building thus far will enable them to put
together a suitable model for the competition
in the time available: about six months as I
write. In particular, when putting together the

load-carrying model, the cadets will have to
start thinking more theoretically and
aerodynamically than with Emu and reflect
about things like ground handling,
undercarriage strength, cargo bay access, wing
sections, control surfaces, trim and visibility in
flight.
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Testing EMU
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SCALEMAN
This is my first article for Alex and ‘Airtime’ on
scale matters, I hope to cover some Control
Line Scale, Free Flight and Indoor. Any
photos of your models are very welcome.

Curtiss Robin assembled in
the office/library

By Eric Clark
CURTISS ROBIN
The model had been built many years ago by
the contributor of this article, stored in the
garage, disassembled when I
moved house, and not taken
out until last year. It now needs
some tidying up for the coming
Spring. The model will have a
Laser 180 and Spekrum radio.
The model is of the Curtiss
Robin, a very successful
1929/30s American aircraft
which were built in many
hundreds, with both inverted
in-line and radial engines. The
model is from an American
(Ikon N’West kit), now no
longer produced, there are a
number of references on the
internet to the aircraft. Any
interested readers with internet facilities, can
contact at easy.19@zen.co.uk I will
gladly send any info/plans I have.
The model originally powered by a
Laser 90 four stroke, but needed
more power so I will be fitting a
Laser 180, the model flies like a
Vintage model.

PRESENT PROJECT

Curtiss Robin, dummy engine
Williams plastic kit, close up.
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The present project is a Henschel
126 the German equivalent of the
Lysander a reconnaissance/divebomber aircraft. At my age I now
get models cut by laser to save time
and I can then get them built
quicker.
The photo shows the construction
of the fuselage, built like two canoes
– top and bottom, then joined.
The model plan is by Dennis Bryant
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6 foot wingspan.
More of this in a later
issue of ‘Airtime’.

WESTLAND
WESSEX

Henschel 126 top and bottom of
fuselage before joining.
from Traplet Publications, dated 1977 so it is
all imperial measurements, the model needed
some Eight sheets of 1/8th by four foot balsa
for the fuselage. My model will have a Laser 80
fitted, as the original has a Merco 61 and was
built to the ‘old’ F4C five kg. Regulations, I will
have to watch the weight, the model has some

Below is a photo of
Richard Crapp’s
superb Westland
Wessex, the photo
was taken at the
BMFA Nationals in
August last year at
Barkston Heath –
look at the weather!!

The model is
traditional build, ply
and balsa, powered by three Laser four stroke
engines, the two outers are Laser 75s and a
Laser 120 on the fuselage. The model is some
12 foot wingspan and weight of 30 plus
pounds. She flies superbly. The photo shows
the model on the scrutineering table.

Richard Crapp’s superb 12 foot wingspan Westland Wessex
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MAKE YOUR OWN INSTRUMENT PANELS
Harry Harland
Where is the first place most people look at on a scale model? In a lot of cases it is the cockpit and
if you have made a half decent job, you’re half way there. One of the most important features of
the cockpit is of course the instrument panel, which is normally in good view. Unlike the rest of the
cockpit fitting-out, such as the seat, rudder pedals etc., these can often be hidden from view by the
pilot. Making a good instrument panel can appear to be quite a daunting task, what with all the
fiddly knobs and switches and other small details which need to be made, so I am hoping that this
article, which is aimed mainly at those just embarking on scale modelling, will take away some of
that fear.

So what do we require?
Apart from some lite-ply or sheet balsa and 1/16th or 1/32nd plywood for the panel itself,
The basic tool requirements are:-

A 1/8th piece of lite-ply or balsa for the panel.

A mini drill, balsa knife,
A set of instrument
dials.

There are of course other items required, i.e. small size B.A. nuts and washers, materials for the
instrument bezels, tiny screws, material for making switches and knobs. The average modeller will
find most of these in his workshop.

Let’s Get Started
For the back of the instrument panel, I normally use either 1/8th balsa or lite-ply and for the front,
either 1/32nd or 1/16th plywood. These are then cut to the required scale size. The basic procedure
is to sandwich your dials and glazing between these pieces. After studying your photograph of the
full size instrument panel and working out the scale size, carefully plot exactly where the
instruments will be placed and mark these on the front panel piece. These are then roughly cut-out
inside the drawn circles and then sanded to the required outline using your mini-drill drum sanders,
or any other round sanding tool. Now most instruments are of varying sizes, so your next job is to
select your printed dials and what position they will be located and size them accordingly. Assuming
you have a computer, to do this I use either Photo Shop or Paintshop Pro to individually size the dials. I
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know this may sound very tedious and time consuming, but believe you me there is a great deal of
satisfaction having done it yourself.
The next step is to lay the front piece of the panel from which you have cut out all the instrument
places and, using a biro, mark there positions of the back piece of the instrument, panel where the
printed dials will be fixed. Sounds complicated? It’s not really. Next we carefully cut out the
instrument dials and carefully glue them in position (I use PVA) onto the backing piece, making
sure they are carefully lined up by laying the front piece of the panel over the top. During this
process, position each dial and line up individually one at a time. Do not stick them all on in one
go as you will come UNSTUCK.
The following pictures clearly show the technique involved. This instrument panel is for a 1/3rd
scale D.H. Rapide. This is in its first stages, i.e. the placing of the dials and loosely laying the front
part of the panel over the dials. You will notice that the instrument bezels have been applied and
other detail partially added. Before fixing the two together, you must be satisfied that all the
instruments are centrally lined up in the apertures. When you are satisfied and after inserting the
acetate sheet glazing between the two, you can screw the front and back together.
You will also notice on the right hand picture that all the holes for the instrument fixing screws
have been located and pre-drilled. In addition, the front panel has been given its final base colour of
satin black before the final fixing. Now come the tedious bits……

The instrument dials carefully cut out and
affixed.

The front of the panel is loosley laid over to check
the alignment.

Tarting It Up
The main features on instrument panels are the switches and knobs etc., which can vary from a few
to quite a lot, depending on the type of aircraft. I like to stick with civilian types and try to avoid
warbirds.
So let’s start with the knobs and switches. These can be of varying shapes and sizes. The choice of
materials can vary also. I have used small diameter hardwood dowel or carbon rod, but recently I
came across some 5mm composite rod, white in colour which turns beautifully in the mini drill.
The process for making the switches and knobs is quite simple, but sometimes frustrating as they
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are so small that, when parting-off, quite a few get dropped onto the workshop floor and what a job
it is to find them! So it is quicker to make a new one. The following pictures will illustrate the
process.

The mini drill with a small piece of rod in the chuck is clamped
into a vice ready for turning. Next, a small diamond file or similar is used to shape the switch ready
for parting-off and a finished knob is almost ready.
The next pictures will give you some idea of the size. Having made the required number, these are
then ready for fixing to the instrument panel.

Once attached to the instrument
panel with cyano, they are painted
the required colour using a very
fine paintbrush. Earlier I
mentioned fitting the bezels. If
you are making your own, go for
the simpler method, by either
using a small strip of plasticard or
litho-plate, or, a length of cored
lead solder shaped around a
former to fit the dial. This gives
quite a realistic look.
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My method of making
the bezels.

Airtime is the Newsletter of the Scottish Aeromodellers Association

For the final fitting of the switches and knobs
I insert them into a small B.A. size nut to
simulate the attachment. Small washers and
brass tube are also used for some of the scale
detail. So after a total of 24hrs workshop
time, on the left is the finished item.

To conclude the article, here are some
pictures of instrument panels I have made
over the years both for modelling colleagues
and myself. All are scratch built and
although not 100% scale, are a good likeness
to the full size.
The above right picture is of an instrument
panel for a 10m motor glider under
construction by my good friend, Ian TurneyWhite. This one is big compared to my 40%
Turbulent.

as per the full size.

This is from my Druine Turbulent and made
from thin gauge aluminium and engine turned

This is for a 30% Piper Pawnee with loads of knobs and switches.
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The instrument panel from a Stinson Reliant I built a few years ago. As per the full size, I used
1/8th walnut sheet.

The cockpit area of my Fokker DVII.
I hope this article may have inspired some of you to have a go, or it may have put you off
altogether …..!
During the course of my demonstrations at the LMA seminars, I often get modellers saying, “Oh, I
can’t do that”. Well, as I often reply “If I can do it, so can you”. Why not have a go.
Happy Landings!
Reprinted with the kind prmission of the LMA Journal
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PROJECT PULSO Part 1
I recently read with great interest about how
Hobbyking had started to sell pulsejet engines
at the knockdown price of $99.99 or a tad over
£60 in sterling. Understanding the cost of
these things from other manufacturers, these
engines really did seem to be a bargain even
taking into account that the legendary Chinese
quality control might cause a rework of some
of the more refined elements of these engines.
But it wasn’t the price that caught my eye it was
the diverse range of comments, from those
quick to offer an opinion, that attracted my
attention and it was quite clear that the
reputation of these engines was still very much
alive and stirring the emotions of all those that
came in contact with them.

Stuart Mc Farlane

1934 Georg Madelung and Paul Schmidt, an
independent designer and inventor, put
forward a proposal to the German Air Ministry
of a pulse jet powered flying bomb.
With the proposal accepted Schmidt soon
found himself working at the Argus Company
and furnished with the correct level of finance
it wasn’t long until he had perfected the design
that was to become the Argus AS 109-014, the
power plant for the V1, the world’s first cruise
missile and probably the most infamous use of
the pulse jet engine.

The stubby little V1 was designed by Fieseler
and had a wingspan of just over 17 feet for an
all up weight of 4,700lbs, 1900lbs of which
were attributed to the warhead of Amatol-39
The history of the pulse jet dates back to 1864
high explosive. The first V1 was launched at
when a Russian inventor filed the first patent,
London in June 1944 and those launches
but the first working engine was credited to
continued for approximately four months
another Russian by the name of Kardovin who
reaching a peak of more than one hundred
successfully had an engine running in 1907. By
launches per day. 9,521 V1’s were fired at the
south-east of
England and
A V1 currently at RAF Cosford museum with a
although the sound
V2 in the background
of their approach
must have been
terrifying the British
people still managed
to drum up some
humor by renaming
them doodle-bugs or
buzz bombs. The
nicknames making
reference to the
strange noise from
the Argus pulse jet
engine.
The main attraction
of using a pulse jet
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My brand new 45mm engine all ready for it’s first run. Note
the bladder tank in the small pop bottle
for the V1 was its absolute simplicity, light
weight and ease of manufacture and although
this suited the requirements of the V1 project,
unfortunately the tremendously high noise

levels produced by
these engines,
including the smaller
model sized versions,
tends to limit their
use to military
functions only,
although there has
been plenty of
experiments carried
out involving these
engines, including
the fitting of engines
on the tips of
helicopter rotor
blades.

If one could ignore
the noise issue these
engines were quite well suited to model aircraft
use although their light weight was sometimes
offset by the amount of fuel needed to be
carried if one was to expect any decent amount

My good friend, Dutchman Bert Quadelvieg, fires up the 90mm engine on his
son’s Super Scout model
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The unusual tail design on the Heinkel Salamander lends itself to pulse jet and turbine
use
of duration. For control line flying the amount
of fuel needed for 10 or so laps was not such a
restricting factor and many engines were
designed for this very purpose with some of
the more famous designs coming from
Brauner, Dyna Jet and OS. Indeed the modern
engines that you will see and hear at the
Nationals every year are still based on these

very same engines, although they have been
developed by dedicated people like Bill
Capinjolo (affectionately known as Jet Bill
from the USA who sadly passed away last year)
to produce much more thrust than the original
designs to propel models in excess of 200mph.

The Zanin engine on this Delfino design is well up to temperature as it sets
off on it’s take-off run
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The Heinkel Salamander, a practical model for all jet designs
My first contact with these engines came via
my father who related some great tales about
him and a guy who was to become his lifelong
friend and an old Dyna Jet. Tales of how they
escaped the long arm of the law when they
fired it up in the middle of a housing estate
breaking a couple of windows in the process,
how they set fire to a garden shed or how the
then Stranraer to Larne ferry mistook the noise
for a foghorn and sounded back at them!!
As a young impressionable teenager of about
13 years of age I was hooked and made a
promise to myself that one day I would fly one
of these engines in radio controlled model.
Well here we are a career, a marriage, two
children and 43 years down the line and I have
finally achieved my goal.
The first engine that I ever owned was an old
Zanin built in Italy by a company that
continues to build engines to this very day.
Unfortunately it was one of those ebay
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purchases that was ill described and when the
engine finally arrived I was disappointed to
learn that it had some quite severe corrosion
on the edge of the combustion chamber.
Understanding the forces that would be
exerted on that area I chose not to run the
engine and instead sold it to an engine collector
who promised not to run it.
Another engine that came into my possession
was a Zanin Z23 that was designed to run on
petrol but being a normally aspirated engine it
was always going to be difficult to install in a
model if I was to meet the rigid demands
regarding fuel tank height and position. As
beautifully made as the Zanin was and despite
some great advice from other operators I
struggled to be able to start it reliably and that
reason, coupled with the fuel installation
problems, caused me to sell that on as well, but
not until I had been to Germany to visit the
largest pulse jet meeting in the world.
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The bigger the model the stronger the bungee. A general rule of thumb is a
bungee must equal five times the weight of the model

Days of Speed and Thunder is a meeting
organised by Hubert Leubner, a very talented
engineer who builds the ubiquitous 90mm
engines that powers most of the modern day
German models. It is specifically for pulse jet
powered models and is held on an old Mig 15
airbase at Rothenburg on the most easterly
border of Germany.
Day 1 of the three day event was blessed with
persistent rain that prevented any flying being
done but gave me a fantastic opportunity to
meet all the pilots and examine their models at
close quarters. Despite the obvious language
barrier everyone gave my wife and I a very
warm welcome and were only too keen to
explain the intricacies of their models, I was in
heaven and soaking up every bit of
information that came my way. It would serve
me well further down the line.
Day 2 dawned bright and beautiful and was a
perfect flying day. The first model in the air

was a Multiplex Funjet powered by a small
45mm engine, it looked and sounded
absolutely superb and I decided instantly that I
had to have one. Unfortunately acquiring these
engines, that are not commercially available, is
very much by word of mouth and knowing a
friend of a friend is how it all works and it
wasn’t until I got back home that real progress
was made once I started to be pointed in the
right direction and be recommended to the
engine builder as being a suitable owner. The
whole job being made that bit more difficult by
the distance and language barrier, but I got
there in the end and am now the proud owner
of a very nicely made 45mm tube as the
experts call them.
The first stage in the development of my
project was to build a Funjet but power it by
conventional means to allow me to explore
every parameter of the setup of the model.
Those of you that have owned a Funjet will
appreciate how little build time is involved to
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A Multiplex Funjet climbs away as it opens the meeting at Rothenburg

get the model from the box and into the sky.
Indeed I think there are only 6 main
components excluding the linkages and horns
etc.

Once built, the model was soon in the sky and
is now always the first one that I would throw
in the car as I head off to the flying site.
Having thoroughly proven and tested the full
capabilities of this delightful handling model I
turned my attentions to
the development of a
bungee launching
system.
Tune in to the next
issue to follow the
development of this
unique and exciting
project.

My brightly coloured Funjet, a delightful model to fly
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Free Flight News
Here is the final roundup of the closing events
of the 2013 season.
The Rubber Championship for the Finlayson
Trophy was postponed on the 15th September
due to poor weather and was rescheduled to
the 20th October, sharing that date with the
Allison Trophy contest. The 20th October was
dry in the morning with a light breeze from the
Southeast. The rain that was forecast to arrive
at lunchtime did not hit Newbigging until three
in the afternoon.
There five entries in the Allison. Bruce Duncan
and Tommy McLaughlin flew Coupes, David
Hambley and Ron Sabey flew F1h gliders, and
George Blair flew his 1/2A power Witchhawk.
David, flying his Lil Hinney put together three
steady flights of 1:44, 1:54 and 1:24 for a total
of 5:02. Ron few his Boomazooma and
wrapped two nice maxes around a 1:38 middle
flight for a total of 5:38. Tommy McLaughlin
was the star turn of the day. Three consistent
flights with his high tech multi-function F1g
was widely predicted to be beyond his
concentration span but he confounded all
doubters with three fine maxes to win the
Allison Trophy.
There were three entries in the Finlayson
Trophy. The early starters Bruce Duncan,
flying his reliable BMFA rubber model, and
Jim Arnott with his equally reliable Urchin
were soon rolling in the maxes and completed
their full houses without problem. After
finishing his flights in the Allison, Tommy
turned his attention to the Finlayson. His plan
had been to fly his Urchin in this, but found
his retrieval capacity had been exhausted so he
made only a token flight with a Coupe.
As Jim and Bruce prepared for their fly-off at

Jim Arnott FSAA

3 pm, light rain started and the visibility was
getting poor. Jim squeezed on extra turns on
his motor. In the damp conditions with tissue
slackening, it looked like the Urchin fuselage
might collapse at any second. He had been
hoping to launch at the same time as Bruce,
but when Bruce blew his motor Jim decided to
go alone. It was a good climb to some 400 ft in
just over a minute and the Urchin settled into
its glide. As it drifted slowly out towards
Waulkmill, it faded into the misty drizzle but,
with difficulty, it was seen down to the ground
at 4:41.
Jim’s flight was finished by the time Bruce had
fitted and wound a replacement motor and was
ready to launch. It was a super flight, climbing
to similar height to Jim’s but taking longer to
get there and holding up very well on the glide
for a time of 5:37. An excellent flight in the
soggy conditions.

Pan-am Trophy and
Steel Cup
The Steel Cup was scheduled for the 29th
September. It looked a very pleasant day as we
unloaded cars in the lea of Weston Farm
woods. However once out of this shelter and
onto the moor, the full force of the east wind
was felt. After initial flights, we decided that
the best plan was to abandon the contest and
to reschedule it for a future good weather day to be arranged at short notice when the
weather forecasts predict a good Sunday.
A week later on 6th October, the Pan-Am
Trophy event ( the Glider Championship ) was
postponed from home due to a squally 25mph
Southwest wind laced with rain and this event
joined the list awaiting that pleasant Sunday.
After a few nasty Sundays passed, the very fine
day that we were hoping for arrived on 17th of
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November. The forecast was for a light breeze
of around 5mph from the South and likely to
be dry until late afternoon. The Steel Cup and
Pan-Am events were convened.
On arrival at Newbigging we found that the
drift was even lighter than forecast. Indeed, it
was too calm for comfortable towing, as it saw
us scampering as fast as our little legs could
carry us to get models to the top of the line.
The energy we exerted in towing was offset by
the ease of model retrieval as even the longest
flights drifted only a few hundred yards. The
format was set for both events as 2 minute
maxes for flights one and two, then a higher
max of 4 minutes for the third round. There
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were the same four
entries in both event.
In the Steel Cup,
there is a choice of
F1a or F1b but
everyone few F1a
gliders of a 50 metre
towline. Ron Sabey
flew his Superba,
Tommy McLaughlin
flew his Sija, Bruce
Duncan flew his Sans
Egal, and Jim Arnott
flew a Junior (which
was a sudden backup
choice when he
found that he had
failed to repair his
Superba after a
previous outing). In
the early part of the
day there were
patches of buoyant
air which slowed the
descent of some
flights. Rounds one
and two were very
close. Ron, Tommy
and Jim all recorded
two maxes, while
Bruce was just 8 secs
adrift. The 4 minute
third round, which
was delayed until after 1pm when the air was
distinctly chillier, would be the decider.
Tommy was first away with a nice flight which
scored 1:59. Ron was next with an excellent
flight of 2:43. Jim failed to get his Junior to the
top of the line and it was down in 1:38. Bruce
made a very nice flight with his Sans Egal, but
it could not match Ron’s Superba, and was
down in 2:04.
The Glider Championship, Pan-am Trophy
contest is a combined Glider event where F1a,
BMFA, Classic, and Vintage models can
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compete. All four fliers chose straight tow
models on a 75 metre towline. The first two
rounds were again very close. Tommy, Jim and
Bruce all recorded their two maxes and Ron
was just 2 secs behind them. In the 4 minute
max round, with no helpful air available it was
going to be a very close contest. Jim was first
away with his Jester, a large BMFA model. It
was a very good flight and landed at 3:03. Ron
was next away with a Junior. Another nice
flight which landed at 2:50. Bruce’s SansEgal
also performed well but came up short with a
2:36 flight. Then it was time for the defending
champion, Tommy to show his metal. A
surprising turn of ground speed by Tommy
carried the Sija to the top of the line and it was
released smoothly into its glide. The Sija was
gliding beautifully and as it descended slowly it
became clear that the result would be very
close indeed. As the Sija touched down, a
battery of stopwatches clicked off and showed
that he had retained his Glider Champion title
by 1 second.
With such benign conditions we were able to
complete 6 contest flights each comfortably.
Everyone enjoyed good flights from well
trimmed models and enjoyed being in
contention until the last deciding flights – this
was an excellent days flying and a fine way to
close out the 2013 outdoor season.
Dunfermline Club Trophies
The Dunfermline Club have unearthed two
silver trophies, both presented to the club in
1954 and last competed for in 1960. I was
asked to run free flight events for them. This is
not such a simple task, given our already busy
contest calendar and extensive list of trophies.
The first trophy is the “Bob Grieve Memorial
Trophy for Sailplanes to International
Specification”. Bob Grieve was the father of
Bill Grieve, the hardworking stalwart of the
Dunfermline club. Previous winners are 1954 –
I Donald, 1957 – G Walker, 1958 - George
Simpson ( who passed away just two weeks
ago ), 1959 – R Beck, and 1960 – A Erskine.
Ignoring the “to international specification”, I

plan to use the Bob Grieve Trophy for the
one- model Caprice Contest which this year is
scheduled for Sunday 10th August. The
Caprice is an easy to build glider which never
fails to give a satisfactory performance. I will
bring three spare models to the event which
can be borrowed on the day. I am sure, that
gathering dust in other attics, there must be
many despondent Caprices which yearn for the
breeze beneath their wings again.
The second trophy is the “Power Trophy”
presented to the club by J Donald. The
previous winners of this are 1954 – I Donald,
1957 - J Peet , 1958 - George Simpson, 1959 - J
Beck, 1960 – Peter Brown, who still has his
winning Dixielander and may be persuaded to
fly again. I plan to run a SLOP power contest
on the Saturday at the Scottish Nats and
present this trophy to the winner.

Jacobite Trophy
Himself, the Thane of Glaur, has returned to
his residence in the Fair City. Bruce Duncan
was the clear winner of the Jacobite Trophy,
with a margin of some 30 minutes flight time
over his nearest challenger David Hambley.

League Result
Despite his transport problems through the
early season, Bruce Duncan had two wins, two
seconds and four third places making up his 54
point total for 5th place in the league.
David Hambley had two first, three seconds,
and three third places making his 56 point 4th
place total.
With a late season surge Tommy McLaughlin
accumulated three wins, two seconds, and three
third places for 3rd place in the league.
Ron Sabey had two first places and six second
places on his way to the runner up spot.
In winning the league Jim Arnott completed a
full house of eight wins in a broad range of
classes F1a, CLG, EZB, the Paisley Trophy
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with a rubber model, the Lawrie Power
championship, CLG again, Vintage Rubber at
Nats and finally a Coupe event.

Caley Shield
The Dunfermline team won the Caledonian
Shield in 2013 with unswerving brilliance
across the three classes which could not be
matched by the inconsistent performances of
the opposition.

Indoor Flying
The indoor season got underway with two
sessions at Bathgate Academy on 27th October
and 10th November. There were no contests
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scheduled. I used the opportunity to
experiment with different model parts, to test
different prop / rubber combinations, and to
generally confuse myself before the proper
contests start. Ron and Bruce had very good 6
minute flights with Pennyplanes, while I
struggled to get 5 mins with mine. Alan was
pleased to get an encouraging 3 minute flight
with his heavy first attempt at a Pennyplane. I
tried my new LRS. I thought I was doing better
at weight control but it still came out at 0.55
gms, which is 0.12gms over the target
minimum for the class. It was a stable model
and I managed to get a 4:30 flight, without
really hitting the right rubber for it.
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The first of the Indoor contests is the
Pennyplane event, scheduled for Bathgate
Academy on February 6th, at the usual time of
11am to 3pm. The second contest will be
Living Room Stick, scheduled for the Barony
College on March 9. The final event is the
EZB event at Bathgate on 6th April. The
Aubrey Beaton Trophy will be won by the flier
who accumulates the highest flight times in
these three contests.

2014 Contest Calendar
The contest calendar for the new season is
available from the SAA website. Note that
there has been a change to the BMFA 4th area
events where MiniVintage has been replaced by
F1h.
Bill Shanks asked for more Chuck Glider /
HLG events, so I have included a monthly

event where the best five from 8 events will
win the Chuck Glider Trophy ( free entry to
anyone who has paid their site fee )
For 2014 the BMFA have split 1/2A power
away from F1j and re-launched 1/2A power as
a 3-flight contest. Rules for 1/2A Power are .
85cc max, 8 sec run, plain bearing engine, no
minimum weight compared with F1j which are
1cc, 5 sec run, and 160g min weight.
The finances have been running at a slight
deficit over the past two years, (reduced entries
due to poor weather and reduced numbers,
increased field rent, Jim’s foreign holiday –
there are various reasons). I propose an
increase to £15 per annum each towards the
site license ( £220 ). We had only nine
contributors last year, but I think that the
balance can be made up from contest entry
fees, which I have left unchanged at £3.
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