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PHOTO By GENE HOOKER

A bit older maybe, but still the same old Koz as we all know him—note his usual fine finish.
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TAURUS

BY ED KAZMIRSKI

IN JUNE '60 M.A.N, IT WAS STATED THAT OUR AUTHOR'S ‘ORION' WAS THE
BEST MULTI OFFERED TO DATE—IT WAS! NOW WE GO ONE STEP FURTHER AND
STATE HIS TAURUS IS THE BEST, BY BEST IS MEANT JUST THAT—A LOOK AT
CONTEST RECORD SHOWS THAT THE MAN IN THE STREET IS DOING THE WINNING.
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Veco .45 up front has special inlake restrictor
designed for slower flight with lighter plone

» In the last few years RC equipment
manufacturers have made great strides
in the development of RC gear. Radic
and servo reliability is at an all-time
high. Properly maintained, this equip-
ment now allows the modeler to con-
centrate on the art of flying. During this
time the RC model aircraft has also un-
dergone considerable development, our
objective was to come up with a plane
that would perform the maneuvers more
nearly perfect, but more important,
would be easy to fly. It goes without
saying that smoothness is all important.
Our thinking was that if we could de-
sign a plane that would fly slower and
still do clean maneuvers, we would have
the answer. We see many new designs
but are they really different? To change
the shape of the fuselage, stab, rudder
or wing may give some slight advantage
here or there, but we were looking for
a design that was really different. After
about two  (Continued on next page)

Photographer was inspired with this photo, angle from beneath model coupled with background and clouds presents ‘Tauru’ af its very best.
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TAURUS—continued

years of experimenting, (it addeé up to a lot of building We use a modified NACA 2419. Lets

and sweat) we evolved the desxgu ‘we now call the Taurus. vantages of the thick wing section. A

What about the Taurus? What makes it drf:‘ereut‘? Let's  of lift and plenty of drag. We need both. |
- take a close look at its design. _ drag? If we had a ship that always

 First, we must remember that to win a contest or master the control response would always
RC flying it is a combination of 65% pilot and 35% air- _ scale airplane the pilot feels the
plane. A good pilot can take just about any design of ship by this feel he knows how much

~ and win contests with it. But what about the average flier?

‘He needs a ship with some built-i

‘model, we have to judge the spes
in advantages. st Do peed‘

The bxg difference in the Taurus is the thick wmg section,

feals ﬂldi the 19%
completely ﬁamugh the




Taurus
(Continued from page 12)
wing and its drag tend to fly the model
at a more constant speed. The advantage
is that we have more feel in the ship;
making it much ecasier to fly.

The lift characteristics of the 19% sec-
tion at low speeds is a big help in land-
ings. We can now bring the ship in slowly
over the spot and there is no tendency
for the tip to stall with the thick tip sec-

tion. If you slow it down too much, it just
sinks. Assuming, of course, the wing 1s
frue.

Another advantage of the 199% section
is that it is not sensitive to slight elevator
beeps. making the ship very smooth in
pitch. Consider this: if we put a flat plate
in o wind tunnel and change the angle of
attack ¥2°, we get quile a change in lift;
put a round tube in the same wind tunnel,
otate it 360°, and we have no change.
The thick section is a lot more like the
round tube. Tt gives us a nice soft response.

Still another advantage of the thick
section is its strength due to the fact that
the spars are spaced so fur apart. A 19%
section has approximately two and one-
half times the beam strength of a 12%
section; therefore, square outside loops are
no problem. We have followed Hal De-
Bolt's lead and have gone to strip ailerons.
This cuts the wing building time approxi-
mately in half. We now have a much truer
wing because we no longer have aileron
cutouts. The aileron linkage setup was de-
signed so that the throw and differential
can be changed by simple adjustments.
Also, each aileron may be adjusted up or
down independently of the other. With a
strip aileron wing the outboard portion of
the wing is lighter; thus it has less inertia.
This makes roll maneuvers such as Cuban
eights, Immelmanns, four point rolls, etc.,
much casier to do.

Another point of interest about the thick
wing is that it is a natural for a low wing
airplane. If the speed increuses only slight-
ly, the lower drag tends to hold down the
nose and gives the ship good pitch groov-
ing characteristics, dependent, of course,
on whether the ship is properly trimmed.
a subject we will discuss later. One thing
we have found is that the ship had to be
designed uaround the wing section, most
important is plenty of stib area along with
a change in the force setup.

Considerable work has been performed
on the fuselage of the airplane. After much
experimenting with moment arms, we end-
ed with a short nose moment drﬂ'l and 2
long tail moment arm. We have found
that « clean fuselage is a must, as any drag
in this area absorbs engine power quite
rapidly. It is interesting to note that on
full scale airplanes, the best acrobatics
have extremely short nose moment arms
and long, light tail cones. With this com-
bination we find we have a better rough

air airplane. During a flight we burn off
about five to six ounces of fuel. This
amounts to about six ounces of weight
taken uul of the nose during the flight.
With o long nose moment thc fue! tank is
generally quite fur forward. After the fuel
is burned off, this makes quite a change
in the CG position, changing the feel of
the elevator., With a short nose moment
this is much less noticeable, again giving
a more constant control response for a
better flying ship.

Long tail cones make an
tremely smooth in pitch and give good
pitch control at low speeds. Fuel tank
position on an acrobutic ship is very im-
portant in order to get u good fuel feed
through all maneuvers. By careful ex-

uirpl:.mc ex-

perimentation we arrived at the position
shown on the plans. With the proper necdle
valve setting the engine goes slightly rich
with a nose down attitude | preventing speed
build-up. As the nose is pulled up, the
engine leans out for maximum power
where we need it. This tank position purtly
dictated the shape of the nose. We have
eliminated the hatch, giving us 2 struc-
wrally stronger front end. The fuel tank
now plugs in and is sealed with a 147
thick sponge rubber gasket at the F 1
bulk head. The big advantage of this
svstem is that it [\CLp‘i the mslde of the
ship dry and free of fuel. This gives greater
relinbility 1o the switches, radio and Servos.

We formerly used o positive sctup for
the wing and stab on other ships. That is.
the wing and stab were mounted at a post—
tive angle in relation to the center line
of the fuselage. Since the Taurus was de-
stgnad ‘armmd a trike gear setup, we have
gone to the “0" “0" setup. The stab and
wing are now mounted “O" to the fuse
center line. The reason for this is that on
= trike gear setup we want our wing to be
negative when the ship is sitting on the
ground. This makes for very eusy landings.
The principle involved is that as the ship
touches down on the main wheels, it rocks
down onto the nose wheel. At this point
the wing goes negative, pushing the ship
Jdown on the runway and holds it there
preventing bounce. With the “O" 0"
setup the tuil cone does not havg to be
tipped up too high to make the wing nega-
tive to the ground, giving the ship a more
normal appearance while sitting on the
around.

We use a slight amount of down und
side thrust. Much has been written about
the power-robbing down und side thrust.
The simple truth is that the power loss is
nil (less than 1% per 1°). As it is we
have more power than we nced. We can
design a ship that uses no down or side
thrust, but this dictates the fin area and
force setup; thus the ship suffers in other
arcus of performance. Actually, down and
side thrust are very effective at low air
speeds with full power such as during take
offs or when adding power on u slow ap-
proach. At full out air speeds slight
amounts of down und side thrusts have
little effect. The amounts used are a com-
promise for the best overall performance.

The above is & rundown of what we
feel are some of the more desirable fea-
tures of the Tuurus, 1 don't wunt to give
the impression that this airplane solves all
the problems or thut u rank novice would
find it u pushover to flv. However, we do
feel that it is @« ship with some new ideas
and concepts thut further the art of radio

control fiying.
BUILDING

We will not go into too much construc-
tion detail. as most modelers building this
type of ship will have had some building
experience.

LU AL RULIAig Iy i ISy 1n U.ﬂ)' moa-
el as_ well as a flat working surface. A
little extra time spent to make sure every-
thing is true is profitable. The Taurus is
designed around the use of light balsa. Five
pound stock can be used throughout the
ship except for the spars and the first three
inboard ribs on each wing panel. These
ribs take the main landing gear loads and
should be medium balsa, about six to
seven pounds stock. The fuse top block
and wing sheeting should be four pound
stock. The strip ailerons, elevators, fin and
rudder should be made of quarter grain
stock to prevent warping—this is impor-
tant. You will note the leading cdgg is
formed of sheet balsa. We use this type

of construction for two reasons. First, we
have found that on some ships, although
the wing was true, the leading edge radius
varied from tip to tip, and the ship could
not be trimmed out properly until this was
corrected. With this type of construction
the leading edge radius is formed by the
ribs and must come out true. Second, this
type of construction is extremely light.
After the leading edge is installed only a
light finish sanding is required.

At first some people felt this type of
leading edge dents quite easily. Experience
has shown this is not true. At the time of
this writing a number of ships using this
type of leading edge have had a full vear
of flying with no problems due to leading
edge damage.

Since this construction is a little differ-
ent, we will give a rundown on how we go
about it. Most important is the proper
selection of balsa for the leading edge. We
use what we call bending stock. This is
about four pound balsa with very few
grain marks showing. Sheeis should be
three inches wide. FEdges should be
trimmed so they are straight. We put a
line down the center of the sheet with a
Dadir pomnt pc;]. rn the sneet undger not
water for a few minutes, wipe off surface

water, and wrap it around a %" wooden
dowel, using the ball point pen line to

center the sheet.on the dowel. The sheet
and dowel may now be placed between
two strips of wood to hold the sheet
around the dowel. It should remain there
until nearly dry, usually about three quar-
ters of an hour. The ]eadzng ed;_,e cian NOw
be attached to the wing, again using the
pen line to center the sheet to the chord
tine of the ribs. The bottom spar should
be blocked up 3/32” to allow space for
the leading edge sheet-on the bottom side
of the ribs. Pins are used to hold the top
of the leading edge in place while the glue
is drying. Balsa wood wedges hold the
bottom in place. Conventional leading edge
construction may be used, but be certain
that you end up with u big fat radius.

While building the wing, do everything
possible to keep it true und accurate. Ex-
treme caution should be used while sheet-
ing the bottom. of the wing as u twist
could stil be introduced at this point.
With a strip aileron wing, the wing can
be covered and color doped before being
attached. The front end of the fuse should
be well rounded to keep it clean.

While sanding the stab, tuke care to
see that it is Kept symmetrical, This is im-
portant to keep the model in trim. All
construction on the fuse aft of the wing
trailing edge should be kept us light as
possible for better performance. You will
note that the elevator horn is angled for-
ward. This gives more down elevator than
up so our inside and outside loops are of
equal size.

TRIM

There is no doubt in my mind that for
successful RC flving one of the most im-
portant things is to know how to trim a
model. A properly trimmed model is easy



to ity because tewer commands have (0 be
sent out. My feeling is that only about
25% of the multi ships fying today are
trimmed the way they should be. It seems
that if the model flies, that’s good enough.
But think how much extra pleasure you
could get out of your flying when your
model grooves through clean maneuvers
with iittle cffort on your part. Good trim
is the difference between a dog and a thor-
oughbred.

We do not find mwuch written about
trimming a model. Perhaps this is because
we are stifl learning new things about it.
As compared to other phases of modelling,
radio control is still new. The design and
trim of a RC model is different.

What about trim? 1 will try to give a
“Reader’s Digest” version of trimming out
a ship. A stutement [ hear quite often is.
*1 built it exactly jas shown on the plans.”
This muy be true, but it is very seldom
that two airplanes fly alike. The reason
for these differences is that little errors
cun creep in und change the characteristics
of a ship. This goes for any design, includ-
ing the shoulder wing. In order to simplify
the subject of trim, we will break it down
into elements. These are not necessarily
listed in order of importance:

. CG  Position

Decalage

Down Thrust

Side Thrust

. Throw of Control Surfuces

. Alignment

. Weight of Model

. Rigidity of Control Surfaces

These elements are some of the tools we
have 1o work with in trimming a ship.
Let's put these tools to work. Let's assume
we have finished our ship. Radio gear has
been instulled and checked so we are ready
for our first flight. For our first flight a
reasonubly caim day is preferred. We take
the ship off and fly it around to get the
feel of the controls. Now we can get down
to the business of trimming out our ship.
The first thing we check is whether it flies
straight and level. Let’s assume, for ex-
ample, that we have a left turn and a fair
amount of climb. We now land the ship
and start making adjustments. We should
point out at this time that a multi ship
should fly absolutely flat under full power
and 0" elevator setting.

To correct climb many maodellers start
adding down elevator. This is not the
proper approach. In aerodynamics we have
what we call the tab effect. Since this effect
can cause us a lot of trouble, we will
explain what it is—suppose we put a trim
tab about 3” long and 1” wide on our wing
trailing edge and deflect it about 15°. At
slow speeds, this tab will have little effect,
but in a high speed dive, the tab will have
enough effect to roll the airplane. So. us
the speed of the model changes, the rim
also changes. An elevator acls as @ Irim
tab in pitch. For example, if we had a
ship that flew absolutely level at full bore
but had a slight amount of up elevator
to do so, as we cut the power the ship
would slow down. The slight up elevator
would become less effective and give you a
“hot landing” ship. This is the reason we
want absolutely “O” clevator for flat flight.
To correct our climb we go about it thus-
ly: first, we must be sure our CGr position
is as the plans call for. We then shim down
the leading edge of the wing about 1/16”.
We now try the ship again. After observing
the results, we may have to shim more.
We keep at this until we have flat fight
with O™ elevator,

Differences in decalage are the result of
weight differences from model to model.
Some ships may require a negative deca-
Inge. This occurs when we have an ex-

(Continted on page 56)
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Taurus
(Continned from page 54)
tremely light ship.

Now that we have our ship flying flat,
we go to work on the amount of up and
down trim to be used on our eclevator.
The ideal situation is that, when we take
off with a full load of fuel and full up
trimy, the ship will have a very slight climb.
Generally, this works out to be about
1/716" of up trim or less. After flying
around a while to burn off some of the
fuel, we roil the ship inverted, putting
in full down trim. With full down
trim the ship should c¢limb « little while
inverted. This is necessary so that, when
we are doing our inverted eights, the ship
will neither climb or dive. Work on this
trim adjustment until it is exactly as stated.
With the ship set up this way. you never
have to hunt for proper amount of elevator
trim. As the fuel tank empties, the elevator
trim is more effective, but not enough to
worry about. While we were doing all of
this, we have watched the size of our loops
as we want a4 nice medium size loop when
we hold full elevator. Generally, about
5/16” of up elevator and a little more
down for the putside loops works out best
with the Tuurus. We don't want to pulse
the loops as they are not as clean that
way, During these adjustments we also
had to determine why our ship had a slight
left turn. First. we check to see that our
ailerons are at neutral. We adjust the prop-
er aileron up or down until the ship
grooves in straight flight.

Now that the ship is flving flat with no
left or rizht turn, check the loops 10 see
that they are true, If the wing is true and
both ailerons are at neutral, the loops will
be dead true.

Since strip ailerons are comparatively
new, we might mention o few things about
them. For one thing, it is sometimes diffi-
cult to tell when they are neutrul. Some
fellows like to fly both ailerons drooped
slightly below neutral. claiming it improves
their ouitside loops and acts as a flap on
landing. Others like to position both aile-
rons slightly above neutral. This setup
gives more effective differential for the
rolls. At any rate, this is something each
individual modeller has to “season 1o
taste.”

We can now work on our roll rate. The
aileron throw is adjusted by sliding the
nylon blocks up or down on the aileron
horns. About 5/16" of up and 14" of
down is u good place to start. A heavy
ship might require more throw. We want
the ship to roll fairly slow but not so slow
as (o use up too much sky while doing the
three rolls. If the roll rate is right. you
can add up and down during the rolls and
actually  gain  altitude while rolling, if
desired. Also, with the proper amount of
throw, you will have ample aileron re-
sponse for landing in gusty air.

While checking out and adjusting «
mode! for right or left turns sometimes
a fin or rudder is at fuult because of mis-
alignment. For example, if we have a fin
that is turning our ship to the left, roll the
airplane inverted and the airplane will
then turn to the right because the yaw is
reversed when inverted. This is one way
of telling whether it is yaw or roll that is
turning our ship, as roll control is not re-
versed when inverted.

The down and side thrusts of the en-
gine are fairly well set and should require
no adjusiments, We have previously dis-
cussed these effects and need not go into
them here.

Aileron differential seldom regquires anv

adjustment. The linkage shown on the
plans will give the proper amount for true
uxial rolls with no yaw. Should more dif-
ferential be required, it can be obtained
by pivoting the aileron servo pushrods
further forward on the nylon block at-
tached ta the aileron horn. Perhaps a short
explanation of why differential is used
may be in order at this point. When we
deflect the uilerons. say for u right roll
the left or down aileron generates more
drag than the right or up aileron. causing
the ship to roll to the right but vaw slight-
ly to the left. By giving more up to the
right aileron, we add more drag to right
wing panel. thus equaling the drag on both
panels to give u true roll with no vaw.
_ Rigidity of the control surfaces is most
important. We use %7 light balsa for
elevator and rudder push rods for mini-
mum deflection. During some muneuvers
very high “G" loads are developed, enough
to deflect the control surfaces and change
the trim of the ship. We have encountered
@ number of cases where a rudder push
rod linkage was flexible enough to apply
rudder during loops. With this condition
the loops were not true. After stiffening
the push rod linkage the loops were right
in the groove.

The Taurus was designed around the
small relayless receivers. If you are still
using a relay type receiver, the fuselage
may have to be widened about Y2”. This
can be accomplished by making formers
Fl, F2, F3 one-half inch wider. The motor
mounts would be changed accordingly.
Most of the fellows presently flving the
Taurus are running their “43" engines full
bore. T have bushed down my Veca Lee
“45" 1o give me less power. This is done
by bushing down the rotating throttle
harrel from the original 280" bore to
250" bore. This gives added fuel draw
and thus more power through maneuvers.
With this restrictor we can fly a full con-

(Continued on page 59)

Taurus
(Cartinned from page 56)
test flicht on 4% ounces of fuel. We still
have more than enough power for the
vertical eight and square loops.

We feel that if you build the Taurus
reasonably true and Rrepcrly trim. you
will have a ship that will be a real pleas-
ure to fly.
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