Citizen

by William Winter

PART TWO

|N THE writings of the Good Brothers, Owbridge, Lorenz and
others, radio model aviation has a kind of ground course
which every new “student” should read. The Goods, interest-
ingly enough, bear down heavily on the flying of the airplane.
This is highly significant. Even on rudder alone, steering a
gas job where you want it to go is far more of an art than
tossing the highest-powered pylon into the air. This is some-
thing the writer learned the hard way. Despite an appreciation
of the radio man’s point of view, it took nearly a year of on-
zf.d—uﬁ flying to reasonably master the technique of rudder
one.

This technique, from the writer’s point of view, consists
purely of getting back the airplane after every launch, without
recourse to field glasses, bicycles, foot races, and automobiles.
It is primarily a matter of experience. Not experience in adjust-
ing a relay or reading batteries, but in knowing from past
disasters what is happening when an airplane threatens to get
away. Experience in knowing what is overcontrol or under-
control, and what each can do to you. Experience in knowing
how fast to fly and climb and how to do it precisely the same
way every time, and what the variations can do to you. And,
as it is with real planes, your second ship may vary from the
first in subtle ways, which, after cases of overshooting and
undershooting, and other startling changes, will gradually
teach you to judge quickly from the way the ship first responds
and handles, what may be expected all down the line. This, to
us, is a fascinating new world of modeling.

First, however, some details remain from last month, on the
Citizen, its construction, and especially on use of the Citizenship
radio supplied by Vernon C. Macnabb. Since this radio vitally
affects both the testing of the Citizen and the rigging of the
plane, let’s examine this particular “electronic co-pilot.” Now

it will be noticed from the plans that a severe amount of

decalage, or longitudinal dihedral, (positive incidence in the
wing, negative in the tail), has been used, he experienced model
designer may assume, because of the rearward position of the
-center of gravity, plus this rigging, that the ship is on the
korderline of being too heavily loaded. This is a half truth. At
the relatively low flying speed under power which has been
fcund necessary to give reasonable alikeness of rudder re-
sponses under power and in the glide, the ship has to fly at
larger angles-of-attack. This is the equivalent of “slow flight”
in a lightplane where, with engine throttled back, and stick
partly back to hold up the nose, you cruise easily along at, say,
50 mph. You see, the Citizen differs from the real big radio
jobs in that the Arden .199 has a remarkable margin of reserve
power for the job on hand. And, if too much power is drawn,
and transmitted into forward speed and/or climb, the high
speed of the plane immediately steps up rudder effectiveness
to the point where the man on the ground can’t do more than
flip it from side to side to avoid spirals and spins. Painstaking
effort was required to learn the speeds, the trim, and the
props that give correct results.

" This trim is also required because of the unique problems in
battery distribution arising with the Macnabb radio. If the
Beacon radio was used (the ship was originally designed for
such equipment, with the use of large batteries), it would be
advisable to move the C.G. more to the rear, removing some
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incidence from the wing. The plans show removable packing
to permit the proper change in incidence. With the Aerotrol and
its lighter weight, especially in batteries, the wing would be set
at a still smaller angle, or the negative removed from the tail.
With the latter equipment it should be possible to fly the
Citizen on a glow plug .09 engine, and remove all risk of im-
proper flight speeds and climb. The combination would be
ideal in every respect for the tyro.

In the installation of the test radio, it became necessary to
mount the radio well to the rear of the cabin, taking care to
keep its very sensitive antenna away from surrounding objects
(at least 1/2"), such as wires, switches, etc. At the time it was
kelieved inadvisable—and this has not been definitely cleared
up at the time of writing—to place batteries directly beneath the
receiver, Most radios use a long antenna running along the

fuselage, or back, to the fin; but the small antenna of this

radio is no larger than a cluster of batteries. When the .ship
was directly overhead, it was feared the control might suffer.
On the Citizen, the cramped experimental vertical mounting of
the receiver would not permit such installation of current
supply. For these reasons, the batteries were grouped at the
front of the cabin, whereas, ordinarily they would be spread out
on the floor.,

This balance problem was rendered more acute with the dis-
covery (by the manufacturer, our guinea-pig difficulties con-
firming what was found at the plant) that the original 6-volt
A battery made up of four pen cells as a commercial unit, was
not reliable, was too difficult to obtain in some localities, and,
at best, gave but a few flights. Eventually, it was found that,
while flights could be made with four pen cells for A, four
intermediate flashlight cells gave reasonable performance. At
present, the writer gets somewhat better than one hour con-
tinuous operation on these batteries, while the manufacturer
finds two hours is the limit before voltage makes reception
critical. It was also found that ignition interfered with reception
under some conditions, so the coil and ignition battery had to
be moved as far away from the radio batteries as the ship design
permitted. (The manufacturer supplied a resistor for use in
the high tension which eliminated the interference problem.)
Actually, these are not real problems. They are known factors
to be considered in designing the plane; the resultant C.G.
location, in this case, requires the trim shown on the plans
when the Citizen is flown with the Macnabb radio. Results are
perfectly satisfactory. |

As the reader probably knows, this particular radic was de-
veloped with the aim of obtaining FCC approval of a transmit-
ter that would not require a ham license. The significance of
this is obvious. However, the Macnabb radio has so many
unique advantages that far outweigh disadvantages, that it
would be a desirable unit, regardless of FCC approval or dis-
approval for license-free operation. _

Compensating many times over for its high A power drain
is the extremely low B drain, which enables hearing aid B
batteries to last practically the equivalent of their shelf life. In
the Citizen, one set has gone a busy 10 weeks and still reads
60 volts. (For the initiated, milliamp readings are about .1 idle,
and 1.2 with transmitter signal switch on.) The total weight,
including the four flashlight cell A’s, is about the same as
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when a big B is used along with small A’s. It is unnecessary
to touch either the relay adjustment or the tuning. There is no
adjusting of antenna length. The radio is manufactured ready
to operate; and when it doesn’t, return it to the factory. The
small antenna on the transmitter eliminates awkward field
setups and makes possible the chasing of a plane, perhaps on
purpose, for cross country with a car. The transmitter is a
small affair that is aimed in the general direction of the ship.
All this means that the radio end is reduced to turning on
switches, and pre-session checks of batteries and escapement
power.

Space last month did not permit a discussion of some of the
crucial points in the construction of the Citizen. For example,
the first step in assembling the fuselage, once the sheet sides
and formers have been cut, is to position the formers at the
front and back of the cabin portion, gluing them to the sides.
The floor of the cabin goes on next. If these parts are drawn
with a square and triangle, alignment is automatic. After this
has been done, the sides are pulled in at the rear as usual; and
from there on, the builder requires no special information. The
four corner posts of the cabin (1/2” sq. front—1/4” x 1/2” rear)
are dropped in, followed by the cabin top pieces and the V-
shaped cabin roof. The nose itself is made by putting on the
side blocks first, then the top and bottom blocks, followed by
the ply firewall or engine mounting. Before closing in the nose,
position coil, tank, ete. with the aid of balsa sheet supports, and
complete the wiring. Note that the two corner blocks behind
the firewall close in the crevices that show at the bottom of the
nose at either side of the firewall. These blocks can be glued
onto the two big side blocks before assembly begins. Be care=
ftul that coil leads, especially the high tension, is not close to,
say, the timer body.

- Another point to watch is the escapement rubber-driven
motor, which comes forward through holes in the bulkheads.
These holes should be made before the fuselage is closed in on
the bottom. On the original ship the holes were reinforced with
washer-shaped pieces of sheet. The rubber can be replaced
at any time with a long music wire hook pushed to the rear
from the left side cabin door. An inspection door on the right
rear of the fuselage facilitates reaching the escapement hook.

The landing gear is very sturdy; the rear strut extends for
about 4” along the fuselage side, fitting into a groove made in
the belly block, after the nylon covering is completed. When the
gear wire is pushed into position and cemented, a strip of
rylon is cemented over it. All joints are double-cemented; that
ie, the parts are first coated on the intended joints then, when
that dries, more cement is applied and the parts are pressed
together. This has a very great effect on the strength of the ship
and it takes pliers to remove some of the pieces afterwards,
although the joints never yield. The nylon covering extends
over all wood surfaces and is a design factor in the use of the
light sheet sides. Do not forget this!

The testing of a radio model is always a problem. Usually,
the experts start by telling us the model must fly and glide in
equal size circles both in power and the glide. Pride prevents
our telling you how long it took the writer to reach such a
point. (Incidentally, Walt Good says his Rudderbug now flies
the way he wants it to, after 110 flights!) The beginner wonders
what to do from the instant the airplane is done. Well, what is
needed?

The ideal is an open field and a windless day. Given these
conditions and you may get to controlled flying in one session.
The greatest psychological hurdle is that first hand glide, fol-
lowed by the'first power flight. Fortunately, the Citizen is small
and tough enough to dive on its nose if the glide trim is bad.
This .isn’t recommended, but since we've done it stupidly a
couple of times, the strength of the ship can be vouched for.

As a beginning, remove the prop and prepare for some test
glides without radio or batteries. In the event that the ship is
rigged for the Macnabb radio, removal of forward batteries will
make the machine tail heavy. This means that less flying speed
i= needed in the glide, a less forceful heave is required, and
that the descent probably will be a kind of shallow swoop
landing nicely on the wheels, The first glide can be made from
an on-the-knees position. How fast to throw it? Imagine that
you have an equivalent-sized free flight that is trimmed a trifle
fast and that it can be heaved dead ahead with plenty of
muscle, nose pointed down a trifle, and aimed at a spot about
25 away, or about 40’ if standing. If the Citizen glides at
all at this stage, you have no worries. If tail heavy, those bat-
teries will bring down the nose. Do not trim but, having gained
a little confidence, fasten in the cabin some object of about the
equivalent weight of the radio. Also put*in about half the bat-
tery weight forward. If the model is launched from a standing
position, more severely due to the added weight, it should still
display a slight floating tendency as its flight path or glide path
curves for a pretty landing, Now, if the glide seems dangerously
fast, add incidence to the wing. (This may come out later, if
needs be, as you get further with the testing.) If it is slightly
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tail heavy, it is perfectly safe to add all the batteries. It will
be reassuring to know that the original was glided with all
weights in place with the most nose heavy trim and that the
landing gear merely bounced the ship a couple of feet into the
air.

If possible, hand glide the machine from a slight rise so that
the glide can be studied for distances of, say, 75 to 100", If you
can get this advantage, you will be far ahead on the flight test-
ing, possibly eliminating stalls on short motor runs. To power
test, first run up your motor trying to estimate from experience
what power would be enough to merely drag the machine
through the air. On the original, a timer setting of eight o’clock,
with an 11-6 Pow-OR prop (other props may give climb so
look out), and Sky Ranger gas-oil mix, provided level, slow
flight. If you have the room, set the flight timer for 15 secs.
And running with the plane, supporting it near the rear of the
cabin, launch it as nearly in level flight as you can estimate.
Do not point the nose up! Try to feel the ship leave your hand;
as you push the ship forward from you while running there
is a second or so when the machine is in between flying and
resting on your hand. It is usually possible at this point to guide
the strength of the heave accordingly. Launches depending on
pure forward motion of the hand are not recommended on any
but small models that become airborne right from the hand.
Hard arm-launches frequently result in banked flights one way
or the other.

If you estimated things correctly, the model will either drag
itself across the field at the height of launch or will descend to
the ground with the motor still running, taxiing harmlessly
about. The writer prefers the latter condition because it per-
mits gradual addition of throttle to get level flight, Of course,
the model might dive too abruptly or it might climb, getting
into mushy stall approaches on its low power. If the ship
seemed to dive rather than descend in a straight line, increase
the incidence in the wing until the short power flights indicate
that the right power has been found for preliminary testing. At
this stage, the only correction for tail heaviness is downthrust.
Unless you see the glide it is unsafe to assume that the glide
is too slow. If it proves so later, remove the downthrust and take
out some of the wing incidence. If downthrust of a maximum
of 3/32” (behind the top of the engine mounting ring) does not
eliminate the stall tendency, remove incidence from the wing.
In the end, your ship probably will require 3/32” downthrust,
as measured behind the top of the mount, and 1/32” right thrust.

Now that we have the throttle setting to get short level flights
across the field, what are we looking for? Just one thing: is
the model flying straight? At this point we can accept a very
slight turning tendency of about 25-35" from straight after 250’
or so of flight. If the ship tends to turn badly, check the rudder
position to see if it is really neutral in “neutral.” The flying
surfaces, of course, should not be warped and it is assumed
that any warps that showed up in construction were removed.
A warp is not a disgrace, but it must be removed before flying!
If the rudder is true, and the alignment is correct (a slanted tail
will turn the plane toward the high side of the tail; a wing
resting with one tip lower than the other will bank a plane),
this turn in power flight is corrected by placing a washer
behind the engine mount to provide side thrust. When more
power is added later, this may have to be altered again. Con-
tinue the short low-power flights until you know the ship is
sticking reasonably close to the desired straight course and is

(Turn to page 52)
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The Citizen

(Continued from page 27)

carrying through from power to
what looks like a reasonably good,
necessarily a perfect, transition.

With the same 15-second timer setting,
increase the power by moving the engine
timer arm about 1/8” to a more advanced
position. This should give sufficient elimb
to check many things. First, did the plane
fly straight, turn slightly, or turn too tight,
under power; second, did it show any stall-
ing tendencies under power; third, was the
glide fast, slow, straight or banked? These
conditions frequently have to be analyzed
in combinations. Here are some common
examples:

1. Stalls both in power and glide. Prob-
ably due to too much incidence. However,
be sure that the glide stalls were not the
direct result of a complete stall that re-
sulted when the engine died with the plane
in a normal-climb nose high condition. It
is safe to remove 1/16” incidence at a time
from the wing; but only 1/32” at a time
from the tail (though the tail is not con-
cerned in this case).

2. Mushy or stally climb followed by fast
glide. Ship needs more incidence: engine
more downthrust. If the glide is not dan-
gerously fast, correct the thrust first and
observe the result. Whereas combinations
are involved, it is better to make single
corrections and establish clear-cut effects.

3. Straight power flight, but banked glide.
The rudder must be moved with its neutral
position actually killing the turn tendency.
This, of course, will make the power flight
bank in the other direction, and thrust
corrections will have to be made accord-
ingly. In this case it would be safe to an-
ticipate the power turn by making a slight
thrust offset beforehand.

4. Straight glide but banked power flight.
Lucky you! Add engine offset to straighten
out power flight.

5. Good glide but mushy or stally climb.
Assuming straight flight, add downthrust.

lide in
ut not
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If turn is involved, remove it first, for re-
moval of a turn tends to make a ship more
stally on straight flight. |

6. Fast power flight but slow glide. Too
much downthrust. After removing down-
thrust and checking results, the glide
should be corrected separately.

Keep in mind that straight flight is a
matter of obtaining straight glide first; then
straight power flight by means of offset
thrust. Reasonably straight power flight is
obtained in the same rough kind of way
that a sculptor chisels out a statue. It is
not vital that flight be arrow true at this
stage; very moderate departures from the
straight can still be permitted. The aim is
to arrive at the radio stage with a ship
that can respond well enough to give you
control over the whole flight. Turning ten-
dencies in one direction always built up
control response on one side, and weaken
it on the other. As a beginner, you can be
rattled out of control by an unexpected
spin. Okay, you recover it by using oppo-
site rudder. So there is the ship, stalled
nose high on recovery 1% off the ground.
We've done it!

Now, the plane is approximately adjusted
and you are ready for radio control. If you
had been experienced, this flying might
have been assisted with the radio in place,
though this is tricky with a new, original
design. In your case, the radio is put in
and the simulated radio ballast removed.
What do you do now?

In the writer's experience an engine run
of 30 secs. is good for first R.C. tests. If the
open area is really lar%e, 45 secs. is better
because you can wait longer before initial
use of the rudder. While the experienced
man might use rudder close to the ground
—since he can react more quickly and do
the proper thing if something goes wrong
—it is better to wait until the ship is out
about 15-20 secs. before trying rudder. Most
often, the flier leaves his rudder in neutral
with the right-rudder position coming up
on first use of the button.

The kind of response you might get de-
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pends entirely on the amount of rudder
area, its degree of movement, the speed-
of the plane, and even the amount of slip-
stream, which depends on the prop. A plane
with mild response may come on around
a full turn without losing altitude, while
one with extreme response will flip over
and be in a power spiral in less than half
a turn. If the plane is being flown with too
much throttle, this wind-in can occur as
quickly as a thunderclap. This is particu-
larly true of new designs being tested for
the first time; in the case of the Citizen,
one-third of the original rudder area was
removed and about half its movement was
eliminated, therefore it is wvery unlikely
that anything dangerous will result.

S0, you press the transmitter button. The
ship begins to turn to the right. What you
can do now depends on how much cleared
area you have. You can press the button
immediately to get back to neutral, then
tentatively try a very short turn to the
left, etc., until power dies. You probably
won't put the ship down anywhere nearby.
If you have only a small cleared area, leave
the plane in the turn until you see it is
beginning to head back toward you (unless
it begins to dive), then press the button
once to get back in neutral. The ship may
not fly exactly straight—for your adjust-
ments are perfected from here on over
many dozens of flights—so anticipate the
unexpected. The plane probably will begin
a mild turn on its own. Remember that the
rudder is in neutral with left rudder next.
If the ship begins to turn to the left, you
can't keep left rudder on, so you have to
send your rudder quickiy through left,
back through neutral, then to the right. If
the ship turns right, your rudder can go
to the next position which is left. To tell
you what to do all through a mythical
flight is impossible, but the above is the
typical beginning.

Now we'll let tyuu in on something., After
many months of R.C. flying, during which
there always was a terrible feeling of panic
and desperation when the sequence slipped
In our “think box,” we caught wise to the
fact that the plane could be flown without
attention to sequence, in an emergency.
You can never make a mistake by pressing
the button once. For example, sulzﬁuse the
plane being tested flips over in the bank
and begins to wind down. Press the button
once and the neutral rudder will permit
a gradual recovery. If that isn’t enough,
press it aﬁain and the ship will come round
and climb. If the plane is flying straight
and you don’t know which way it will turn,
and you fear doing anything, gréss the but-
ton. It will begin to turn. You'll always
know that after a turn, neutral is next.
Any time the sequence is forgotten fool
around ’'til the plane goes straight, then
press the button to see which way the next
turn goes and you are in business again.
The cure, actually, is a forced relaxation.
In all emergencies now, we follow the do-
anything school of thought.

Make at least a dozen of those short 30-
and 45-second power flights, getting the
feel of things, building up confidence. One
minute under power is a long time in the
air, and 2-1/2 min. is a century to the “in-
termediate” pilot. Five minutes is king size
and only the adventurous or the practiced
venture on for 10 and 15 min. Properly ad-
justed and flown on low power, the Citizen
will gain about 50’ of altitude a minute.
When its tank empties it will be at least
39 in the air. '

Something they don’t warn you about is
the strategy of each flight which begins to
cook as soon as the ship is airborne. You
will find yourself wondering at all times
how to keep the plane near you; how to get
it back from wherever the engine dies;
how to keep it headed into the wind, if
any, without striking obstacles by falling
short or overshooting. These short flights
will give you that sense and, at the same
time, will permit final adjustments to get
a straight-as-a-die glide, straight power
moderate climb, and the correct control
response. You may decide later to increase
or decrease rudder effect. Trimmed and
equipped as described the Citizen will not
spin, but will spiral in tight circles; even
in full rudder in the glide going through
several turns of a spiral, it will not hit

1950



steeply enough to smash the plane. It will
cartwheel but the wing surfaces detach;
and it is doubtful if damage will result.
The original has spiraled. into woods, fences,
and bare ground with little damage. Rudder
effect is increased by bendi down the
wire arm attached to the rudder where it
enters the linkage. Do not exceed the eight
o’'clock position on the ignition spark arm
unless the ship refuses to climb as built,
or because of a worn engine.

No one can teach you how to fly radio
control. It is susgested that you get a friend
to help you indoors with a pre-flight rou-
tine some evening. You take the transmit-
ter and with your eyes shut try to control
the plane as he describes its maneuvers.
Have him call a maneuver to you, then as
he sees the rudder move he can pick up
your errors or go on to say what the ma-
chine probably is doing as a result; then
vou struggle with that situation. We spent
our first evening after the ship was finished
dc}ing this (and once spun into the kitchen
floor!)

It is from the out-of-control flights that
experience can be passed on. All our out-
of-control flights — which have averaged
about a mile —have occurred because of
faults in adjustments and very infrequent-
ly due to malfunctioning in the model.

After our first three successful 30-second
motor run flights, the timer was set for four
minutes on our first R.C. airplane. In the
enthusiasm, the engine timer probably was
advanced. Anyway, the ship climbed in
tight left circles and made a beautiful du-
ration flight as a free flight job. What had
we done? First, we had varied the power
drastically—when the success of this kind
of flying depends on not varyving anything
unless adjustments dictate it. Second, we
had not waited until we had had adequate
experience. It looked so simple. The engine
run was long enough for an expert. Excess
climb, resulting from the slow trim of the
plane for that power, made it impossible
for the rudder to get the plane out of a
left turn in the climb. This happened on
two other occasions before we even realized
that the radio wasn’'t failing, as we had
supposed!

After we had progressed to being able to
steer the ship around a pattern without
losing it on a windy day, an out-of-control
flight occurred with shocking suddenness.
The plane was gliding across wind, from
which position we attempted to turn it up-
wind for the approach and landing. The
rudder was applied but nothing happened.
After the plane continued straight across
wind for about 100V, it was assdmed that a
mistake had been made in sequence. Glid-
ing straight—the rudder must be neutral!
So we gave it one rudder pulse to come
over to what we thought would be left rud-
der, and the plane instantly banked the
opposite way and sped down wind like a
bullet out of a gun. It was a quarter mile
away before we remembered to do any-
thing, pressed the button once, and the ship
headed back for an “in-sight” landing.

In a wind, more rudder action is required.
Even with sufficient rudder area there can
be a delay of many seconds before a plane
will turn from cross wind into the wind.
Not realizing this, we had called for left
rudder, when actually it was already in
left, so that the control surface then went
to neutral. This was not enough to hold the
plane cross wind and it turned away. When
we pressed the button with the ship a
quarter mile out, the rudder went to right
and she headed back.

Winds are dangerous. Not only do they
]Iiick up as the model ascends—we had that

appen with ne wind on the ground after
the wind died at sunset—but a ship can do
strange things in the wind. For instance, a
turn under power into the wind may be
half completed when the engine dies. The
plane is apt then to whip off in a wild
down-wind turn in the opposite direction.
Once we passed between trees, under wires,
hit in a road and bounced over a fence—
and the plane had been only seconds from
safety. Stay out of the wind. Any sequence
difficulties or missed signals at altitude in
a wind may get the plane so far down wind
that yvou have trouble telling what it is
doing. You have to see a plane clearly to
tell what it is really doing on every signal.
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Keep it up wind if possible and spin or
spiral down whenever altitude gets exces-
sive,

Virtually all our lost flights resulted from
poor turn adjustment or poor longitudinal
trim. You must have rather flat power
flights with gradual climb, and altitude in-
creasing slowly because of time in the air.
The typical free flight adjuster is apt to try
a climb at too high a nose angle. The ship
gets too high, is hard to see clearly, and it
may “stick” in a left climbing turn, due to
inability of the rudder to overcome torque
at the low flight speed. We muffed many
flights before catching on to this. Poor turn
adjustment, with a strong turn to one side
and a weak turn to the other is too often
accepted until some wind is encountered.
Then it becomes impossible to hold the
plane into the wind and the ship gets fur-
ther away on every circle. The strong turn
will whip it around quickly into the wind
but the opposite rudder proves too weak
to keep the heading and eventually the
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plane begins another turn. Make it a habit
to observe the kind of turns you are get-
ting on every flight. Note: if the ship is
flying straight in neutral, and if it glides
straight. Begin to worry any time the model
seems sluggish in coming around t{o one
side or the other. That’s a built-in out-of-
control ﬂi%ht waiting to happen.

One fault in our Citizen—not necessary in
yours—is a slight bit of whip in the rudder
linkage. This is due to too much play in
the parts. As a result, the plane has the
odd characteristic of stoppi its rudder
at different places for neutral, depending
on which way the rudder was last moved.
The plane holds neutral when right rudder
is coming up, but when left rudder is next,
the “neutral” position permits a barely per-

ceptible turn away from straight toward
the left. & W

H
¥

In one important respect the design of a
radio control model closely resembles full
scale, While an R.C. ship will perform well,
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it is always possible with time to make fur-
ther improvements in maneuvering charac-
teristics so that the model undergoes con-
tinual refinements. Conversely, after some
79 or 100 flights, shortcomings of any par-
ticular design are revealed. Because radio
models will come into their own before
long the writer would like to pass along the
results of further experiments with the
Citizen.

It has been found that the ideal power
plant for eas¥ handling is an .099, rather
than a .199. It was also discovered that,
whereas the .099 failed to produce climb on
a flat pitch prop at high revs, it is capable

forcing zooms, and stalls and steady
climb to about 500° over 5 to 7 min. of
flying (which is more than enough) when
equipped with a Tornado Sport 9-4 pro-
peller. Power Mist is being used in a rather
small Anyway stunt tank set on edge and
giving about a five- to six-minute engine
run. An Austin timer and fuel shut-off has
been attached to the firewall beneath the
engine.

Removal of coil and battery, etc., has
resulted in startling changes. First, due to
nose light trim, all the packing for inci-
dence has been removed (about 3/16”) and
1/16” negative has been removed from the
stab. The over-all drag is thus greatly re-
duced permitting the smaller engine to do
a most satisfactory job. The .099, due to
higher rpm requires double the right thrust
shown for the .199 and, due to less power,
requires almost double the downthrust of
the .199. The rudder has been reduced to
78" width at the base, and has about 14"
movement to right and left.

Since the ship tends to overbank in the
turns (from the standpoint of the ideal
contest machine)—without, at the same
time, spiralling tightly—this overbanking
and dive in a 180 to 360° turn always fol-
lowed by a slight zoom on recovery, is the
result of the profile of the fuselage and
could be improved by raising the rear of
the fuselage with the stab about 2” higher
than at present; by lengthening the moment
arm to one-half span. Also, while the Citi-
zen flies well In the wind its ability to
glide straight into the wind from far out
might be improved. This will result from
a longer moment arm and the addition of
vertical tail area, up to 15% total of the
wing area.

Present loadings with the .09% have
worked out to 161% oz. for the wing %?r
square foot and 563 power loading. e
machine is ideal now from the point of
view of power and its glide is as slow as
one dares use without risking thermals
(due to_the thick Gottingen section). With
Aerotrol, or any equipment using light
batteries, these loadings will be sizeably
reduced. Rudevator would produce perfect
turns without design changes.

These things usually remain designers
secrets but to further R.C. design, the
writer would like to suggest that twin rud-
ders placed outside the slipstream, but well
above the ground, would cut down on an-
noying differences (on most models) in
rudder action between power-on and
power-off. For automatic take-offs, a trike
gear with plenty of shock absorbing action
on the nose wheel would be desirable.
Lastly, a number of radio control fliers
have found that the addition of a belly fin
has corrected bad banking tendencies. This
indicates the desirability of low bellied de-
signs in keeping with the CLA theory.
While CLA is unimportant in contest free
flights it is vital where smooth turns and

s are required.




	MAN1950Mar_article-B_20170828_0001.pdf (p.1)
	MAN1950Mar_article-B_20170828_0002.pdf (p.2)
	MAN1950Mar_article-B_20170828_0003.pdf (p.3)
	MAN1950Mar_article-B_20170828_0004.pdf (p.4)
	MAN1950Mar_article-B_20170828_0005.pdf (p.5)

