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Why use Bill King used

twenty-seven | only three coats
hand rubbed o < of Hobbypoxy
coats? on his scale winner!

Bill King says this about Hobbypoxy:

In scale models especially, a good finish is important. | used Hobbypoxy
exclusively on my Fleet |. Hobbypoxy 'Stuff' was used on all areas to be
covered with fabric to seal the wood before the silk was put on. After the silk
was in place, and sealed with dope, 'Stuff' was again brushed on to fill any
balsa grain still showing. | chose 'Stuff’ because it sands easily and you run
little risk of cutting into the fabric. | put Hobbypoxy Filler on all sheeted and
block areas of the fuselage to provide a tough base for Hobbypoxy colors.
The final step was to spray the entire plane with three coats of Hobbypoxy
White. The Orange and Blue trim colors were masked off and sprayed with
one coat.

Hi there! | thought | would add my two and one half cents worth to what Bill
King said about Hobbypoxy. What he didn't say was that the Fleet | has won
five firsts in scale competition! And the picture you see here was taken after
a full year and a half of competition and sport flying. Sure, it's been bent a
few times, but you'd never know it . .. Hobbypoxy repairs are spotless repairs.
Remember this, scale birdmen (and you who are not so scale): Hobbypoxy
can give you a finish that looks like countless coats of hand-rubbed greasy
kid stuff. Three coats of Hobbypoxy and you are ready to fly. And only Hobby-
poxy adds strength with beauty, gives you ‘controlled gloss’ with Satin Hard-
ener, and is totally fuelproof, warp-prool, shrinkproof and has super covering
power. What more can you ask for? Try Hobbypoxy on your next scale

sensation. ... g, .
Your Flawless Finishing Friend,

7
From start % E [ W
fo finish... '

HObbyp Oxy Hobbypoxy Products ® A Division of Pettit Paint Co., Inc. ® 507 Main St., Belleville, N. J. 07109




the challenge of

RADIO CONTROL SCALE
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TI{[S book is dedicated to every modeler who ever thrilled to the sight of :
scale WW I fighter, or daydreamed about the wind singing in the rigging wires of (]19
fully scale antique Iupl.uw he would someday build.

That someday is here now, as RCM presents a collection of some of the finest scale
models available throughout the world. With today’s re liable radio equipment, true scale
R/C is a reality — and whether you are a l)c"nmct or expert modeler, there is something
for you in The C hallenge Of Radio Control Scale.

I would like to extend my personal thanks to the authors of the various articles in-
cluded in this book — each of them has contributed in no small fashion to the advance-
ment of the state of the art.

We, at R/C Modeler Magazine, have enjoyed preparing this book for you. We hopv
you will accept the L]ld”(}ll”(‘ offered by radio control scale.

Z( i

Editor & Plll]llb]lt‘l
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A popular choice, the
changers. This one is
retracting landing gear.

REALLY don’t know who the fellow
was who first used the phrase “If a
job's worth doing — it's worth doing
well,” but he sure was a guy who knew
how to make a lot of work for every-
one else! Never was this more true
than in R/C Scale. The end result is
directly proportional to the effort ex-
pended. Not that I want to put anyone
off scale — quite the contrary — but the
radio controlled fully scale model is, and
always has been, acknowledged among
all aeromodellers as the ultimate form
of model aeroplane, and quite natural-
ly, this high prestige is not easily gained.
This, really, is obvious to us all the
time. We quickly recognize the thor-
oughbred dog, car, or painting, and see
them differently from the cheap shams
which, on the surface, perform the same
function equally well. I expect there are
some of you who could have put down
in words this abstract “feeling” much
better than I, but I hope I've imparted
the idea.

I have tried to make this point right
at the start because I truly believe that
until this element is realized and ac-
cepted by the would-be scale modeler,
his models will always lack that special
something — “air,” “character,” call it
what you will — that is only felt in the
presence of a genuine work of art.

How can we ensure that our R/C
scale model, which starts as a germ of
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Japanese ‘Tony’ often suffers at the hands of the outline
right, has bolt-on wings, sliding canopy with detail, and

interest in one subject, becomes such a
thoroughbred?

First, I would say that it is enough to
tackle one model a year. I have several
reasons for this plan. Most important of
all, it is necessary and vital for the scale
modeler to build and fly ordinary R/C
models, because only by constantly gain-
ing flying experience will he become suf-
ficiently expert on the transmitter to give
his scale model its best chance. Once
upon a time it used to be said that mod-
elers who build scale models couldn’t
handle them, and those who could han-
dle a model couldn’t build scale. And,
let’s admit it, this was, all too often the
truth!

Happily this “image” that scale mod-
els are clunkers has now disappeared,
due in no small measure to reliable
multi-channel R/C gear, and it is quite
conceivable that a well-designed scale
could outperform the average multi! So,
in order that the man can measure up to
the machine, a high degree of flying skill
is a must.

I find it takes me about one-third of
my years’ activities to build my compe-
tition scale model. Although it is spread
over the whole year this means four
months solid work in all. This is includ-
ing information-gathering, designing,
building, detailing and trimming.

Personally I think that a really beau-
tiful scale job is worth half-a-dozen ordi-

nary models; I have a suspicion that
most fellows agree with this even if they
won't take on a scale ship themselves!
Therefore I believe that this four months
work is very well spent.

Possibly more fellows would take up
scale if they realized just how much time
it does take to build a top-class model.
Many get put off by wild stories about
one model being two years’ work. This
is rubbish! About the only way a model
could take this long is if the builder
spends six evenings a week watching
Idiot’s Lantern!

This programme leaves me with eight
months to build other models and to fly,
fly, fly. Quite often one of these multi's
incorporates some experiment which
may later find its way into a scale job.
Take a look at the photo of the flapped
multi and you’'ll see what I mean.

Many features of a scale model con-
flict accuracy with practicality, and one
great benefit that comes from doing a
lot of flying is that, in such cases, we can
bias our ideas toward accuracy.

Two cases in point spring to mind.
First, the question of how we hold the
model together. Instead of using rubber
bands to hold on a wing, for example,
we can safely bolt these items together,
and the gain in appearance and authen-
ticity is immeasurable. The true scale
modeler will never use bands. Secondly,
the undercarriage design can benefit
from a reasonable guarantee that the
model will not be landed in sloppy fash-
ion. No longer do we need unsightly
coil springs etc., and it is quite practical
to have a rigid undercarriage. Again,
we get a more accurate result.

Lest any reader regards these opinions
as those of a madman, let me reassure
him. Of course, any model can crash,
but after awhile one gets to a flying
standard where a really bad landing that
would extensively damage the rigid mod-
el is a rarity. And let’s be fair about this
— if the R/C gear is going to fail, that
model is going to be matchwood anyway!
Rubber bands are not going to save an



8 lb. plus model heading to earth out
of control!

I don't believe there are too many
modelers around who could make more
than one model in a year without the
standard of the model or the flying skill
of the builder deteriorating.

My other reasons for this one-model-
a-year philosophy are that, since one is
not to be enslaved utterly by scale the
interest in the branch is maintained; also
it is undeniably a long-winded task to
accumulate enough information for the
high-quality model we are considering.

Lastly, 1 always feel that, while to
make such a superb creation for one's
own satisfaction is a fine and noble
thing, the pleasure is greatly increased if
the result can be seen and appreciated
by all of our friends in the modeling
field. In practice this means flying it in
the National Championship, and one can
only enter one model a year!

I'd agree that only one model is put-
ting all our eggs in one basket, but at
least the basket is of the best quality!

To summarize our thoughts so far to-
ward the thoroughbred scale model, we
have:

1. Make one model per year and give

it your all.

2. Spend the rest of the time improv-
ing in flying skill.

Use this skill profitably by accu-
racy-increasing points in scale
model design.

Ll

SUBJECT SELECTION

Along about 1958 it was realized that
the control imparted by 10 channel R/C
equipment would enable us to success-
fully fly models of questionable stability
— scale models. Radio Controlled Scale
— the dream of a lifetime! At first, mod-
elers naturally concentrated their efforts
on the most glamorous subjects which
had eluded them so long on these sta-
bility grounds. A veritable rash of Spit-
fires, Hurricanes and Mustangs ap-
peared, to name but a few. Many of
these were, by present day standards,

The author goes in search of a dream—
the happy compromise between perform-
ance and accuracy.

appalling in detail design and the great
majority were extensively altered from
true scale.

However, a very few modelers did
really show what could be done. Well-
known English bod, Dennis Bryant, de-
signed a Spitfire and a Hurricane which,
in outline, were exactly scale. When
these models flew successfully the point
had been made. Though lacking the re-
finements of a modern scale R/C, his
models in this period were a significant
contribution to the state of the art: the
rest would follow.

Sad to say, the other variety of R/C
scale common in the early days, the
altered abortion, taught nobody any-
thing, and in fact, may have damaged
the art. To this day, unfortunately, we
still see this type of design. Competition
is probably the most important single
factor for improvement of the breed.

BY DAVE PLATT

and competition has pointed out the
futility of this approach.

In these early days it was widely held
that almost any aircraft could be flown
as a model. As far as aerodynamic de-
sign is concerned this is about right.
However, for the pukka scale model
that today's standards demand, other
factors must be considered.

These factors really funnel into one
specific question: “If I make a model of
X' aircraft, have I got to change some-
thing important: something that will
show; something that will change the
essential character of this subject?” Let’s
list some of the things which would be
frowned upon in a contest and we will
get a pretty accurate picture, for the
rules are tight.

Wing span, chord, taper, area, dihe-
dral, tail dimensions and area, fuselage
dimensions — all of these MUST be

Gloster Gamecock by Jack Morton has rigid landing gear (no springing) and bolt-on

wings.

A

Note clever camouflage of the motor.




Arthur Lalley's famed Corsair featured truly
astounding flight performance.
third at British Nationals, was of correct
outline, but needed retracting landing gear.

Bristol M1 Monoplane placed second in 1966 British Na-
tionals and was the classic example of serious problemns

successfully overcome.

right.
be fully enclosed so not to show at all.
Likewise, the R/C equipment should not

Also the (model) engine should

be visible. The undercarriage, if of a
retracting U/C aircraft, should retract,
close up/and flaps need to be used if
appropriate. :

Supposing after checking this short
list we get a satisfactory answer to our
question, we can look further at our sub-
ject. Other, less important considera-
tions such as wing section, tail section,
incidences, control surface area, and
wheel tires may present a problem and
though we would still be penalized in a
competition for any alterations to these,
it may be necessary and we probably
would be justified in one or two changes
if vital to the success of the model. In
particular, full-size wing and tail in-
cidences are often incompatible with
models and must be changed; this is due
to the un-scale flying speeds attained by
models and the fact that we cannot fly
models in, say s scale air!

Now at this time it is becoming clear
that, far from having the whole world
of aircraft to choose from, there are one
hell of a lot of subjects that are just no
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Twice placed

good for a thoroughbred scale model. A
great number of civilian aircraft of the
Cessna/ Piper type are useless to us, as
we can find no place for the R/C equip-
ment where it will not show. If, that is,
we respect our old enemy the C.G.!
Again, many fighters present a problem
with nose lines which will not contain the
motor, though this tvpe of aircraft usual-
ly gives good scope for placement of
servos etc. leaving the cockpit area clear.
However, if the motor comes near
enough flush with the nose lines and we
invert the engine the effect is not at
all bad. Refer to the photo of the
“Tony" and this will be clear. From all
normal angles this engine would be in-
visible, and this is a quite acceptable
technique.
AERODYNAMICS FOR SCALE
DESIGN

Quite often a modeller about to em-
bark on a scale model for the first time
will ask about wing sections, C.G. place-
ment, rigging angles, tail area and simi-
lar consideration with an aerodynamic
flavour.

Actually, tail area and C.G. position
are bound together. As a practical mini-

Old timers like this 1912 Blackburn have con-
siderable charm; unfortunately they need calm
conditions, by no means a guarantee at a contest!

e A S
\ e B
P 3 “* ‘

Author’s latest multi (loosely based on homebuilt Turner
T.40) built to gain flying experience with flaps.

mum we can accept a tail area percent-
age of 10% - 12% of the wing area.
If the tail area meets this requirement,
the tail should be made exactly scale.
However, a tail of less than 10% would
be a good case for scrapping the sub-
ject and looking elsewhere. On no ac-
count should the area be tampered with
if too small — remember we are mak-
ing a thoroughbred model!

Once we know the tail area percent-
age the C.G. position can be determined.
Basically, bear in mind that a more-
forward C.G. will help stability and is
useful for small tails. If tail area is very
good, say 20%. we can safely use a
C.G. around 37% and gain maneuver-
ability. With a 129 tail, C.G. needs to
be around 30%. In-between points can
be arrived at quite easily from these lim-
its.

These figures are suggested for a
normal monoplane configuration. Not
being a biplane expert I'd better leave
those limits to someone else who knows
them better.

The best wing section to use is the
one on the aircraft. It is very doubt-
ful if a change of section will be of any




Sopwith 1Y4 Strutter built by the
author in 1961. Note the lack
of dummy engine and the bands
used for wing attachment, com-
mon mistakes of the period.

Cosmic Wind ‘Ballerina’ by John Wingate was one of the
finest scale RC models yet seen in England. This model was

difficult to fault.

benefit to a model, and we can thus en-
sure no loss of points in this area. About
the only time when an alteration is in-
dicated is if we need a very small in-
crease in thickness to accommodate a
retract-gear mechanism. Large increases
though, as when trying to get a servo into
a thin biplane wing, would be ruled
out, and some other answer found to the
problem.

Rigging incidences, or decalage if you
like, often present a serious problem. If
we have an aircraft with a decalage of
more than 1% we MUST change some-
thing. or disaster may well befall the
model! My normal practice here is to
leave the wing incidence alone and make
the tail angle the same, or 1 degree less.
This way the change doesn’t notice.
SIZE AND POWER

For many reasons it is a good idea
to make a model as large as possible.
Naturally, the detail work will be easier
in a bigger scale and the finished result
will be better. Visualize, for a moment,
the detail of a large bomber reproduced
in ¥ scale and compare with this the
possibilities existing with a %4 full size
homebuilt. For another thing, a large

model is more impressive, and there will
be more wing area to support the weight
of the R/C junk, which is constant with
any size of model.

When we are considering a single-
engine monoplane there seems little
point in settling for less than the most
power we can get. In a scale model I al-
ways use a beefy 10cc rear-disc engine
because the extra power available is al-
ways worth the couple of ounces or so
increase in motor weight, which is an
insignificant proportion of total model
weight anyway.

Come to think of it, I don’t think I
ever saw a model fail because it was
overpowered. But I've seen many a
heart-stopper with a rough engine run
or insufficient horses being delivered!

In my experience these seemingly con-
flicting requirements of large model and
plenty of power find a reasonable com-
promise at around 60”-66" span and area
about 700-730 sq. in. The weight should
be about 10-11 Ibs. for a well-detailed
model, and any motor giving 1 b.h.p. +,
such as a McCoy 60, Rossi, or O.S. 60H
will be found a pleasant combination.
But put an ordinary 8-10 cc sport R/C

equipment in the cabin.

Though otherwise ideal, private-owner types usually show RC

Cessna 172 by Peter Anderson.

engine in such a bird and you could have
problems. So always err on the side of
too much power, if there is any such
thing. Personally, I don't think there is.
RADIO EQUIPMENT

I suppose it is entirely inevitable that
I'm going to recommend the scale fan to
proportional equipment. But let me
qualify this statement because, on the
face of it, there might seem a good case
for reed gear. Consider, there must ob-
viously be a greater risk to our costly
gear when it's installed in a scale job.
After all, if we built a Taurus, we'd have
an exceedingly high percentage possibil-
ity of success, chances which no scale
job, however well designed, can match.
Also, it might well be argued that great
perfection of maneuver shape is not re-
quired to such a critical extent. Lastly,
reed gear has reached such a high stan-
dard of reliability, such as only several
years of constant manufacture and im-
provement will give, that it could seem
wise to commit this result of so much
loving work to this mode of control.

So, in the face of all this, why pro-
portional?

Several reasons, all good. You re-
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member we earlier said that improve-
ment to personal flying skill is vital in
scale. With proportional control this
skill will reach a higher standard than it
ever could with reeds. In particular, ex-
cellent landings, which are so necessary
to a scale ship, are much easier to come
by. And in take-offs too, with propo we
can use a 2-wheel type VC with much
less worry, because instead of having to
hold full ‘up' elevator to prevent a nose-
over, with its consequent high risk of
stalling the model right oft the ground,
we can now hold the slight ‘up’ needed
for a clean, straight takeoff.

As far as the flight goes, inasmuch as
the actual maneuvers may be less im-
portant than in F.A.L. multi, the in-
between flying is much more so with a
scale job, in fact the flight of a scale
model is considered by the judges as a
whole, and points are awarded for flight
realism. I'm certain most fellows would
agree it takes a whale of a good reed
flyer to make a whole ten-minute flight
without showing a few aileron and ele-
vator “twitches!”

Another benefit of propo, perhaps de-
pending on the type of subject you like,
is the additional control offered. With
no extra weight or trouble we have ailer-
on, rudder and elevator trim that’s only
the start. With 12 channel reeds, allow-
ing that elevator trim takes one function,
we have only five functions to use, so
only one additional control can be added
to the basic four needed by the model.
A 7 channel proportional rig will give
three additional functions and while this
may not impress the multi-freelance
boys, for scale it's just what the doctor
ordered. Few scale jobs can use more
than 7 functions anyway.

If the editor will allow me to digress
for a moment on a personal opinion, I'd
like to say that my own choice, when I
went proportional, was a Logictrol 7
2-stick. Since I am a firm believer in
flying how it suits me and not how I get
told is “best,” I have ailerons on the
right, with motor, and elevator/rudder
on the left. Normally, this set-up is no
problem but when reaching for the aux-
iliary channels it does mean 1 have to let
go of aileron. “One-stick” flyers, of
course, could use the left hand for aux-
iliaries and maintain complete control
of the two important flying functions, so
I concede their point. However, I have
recently found that by hanging the Tx
on a saxophone strap and flying with
fingers and thumbs instead of just
thumbs, I can use the auxiliaries with my
right-hand fourth finger.

Anyway, like I said, I got a Logictrol.
This was because (a) I prefer the Orbit-
type servo which, apart from being in
my book, the finest and most crashproof
servo offered, has the advantage of mul-
ti-function output arms. This can be,
and is, very handy in a scale job; and
(b) I think that the centering-accuracy
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of the stick units on a propo rig is very
important, and I find the Logictrol units
very good in this respect.

Having had experience with a Micro-
Avionics outfit, which, sadly, has only
five channels, I'd say their stick unit is
also excellent, so I would have been
quite happy with an Orbit 7-14D which
uses this same unit.

One unexpected advantage with pro-
po, discovered recently while flying a
flap-equipped multi, was that the air-
borne position of the flaps can be seen
on the transmitter. Even though my
flaps are of considerable size it is not
until the model is quite close that it can
be visually determined whether they are
up or down. A proportional transmitter,
however, shows the exact degree of flap
we have; this cannot be done with reeds.
FINISH REALISM

Since the final finish and coloring of
the model is about all we can really see
on the end product, it is vital to spend a
good deal of time on this aspect and
proceed with caution. Three points
which are guaranteed to ruin a good
model, to my mind, are 1) A shiny finish
on an aircraft which should be semi-
matte or matte; 2) Having the canopy
frames picked out in black. (Don’t laugh
— I've seen this done times without
number!) 3) Areas of fabric covering
where sheet metal or wood were used on

the original, and vice-versa. Quite often
flying surfaces of aircraft are sheet cov-
ered, witk control surfaces of built-up
construction covered in fabric. This,
then, becomes the rule for the model of
this type.

If at all possible a color sample of the
paint used on the original should be ob-
tained. Of course this often is impos-
sible, so try to get some good color
photos. These need using with caution
as shades can be altered enormously by
the film used.

Probably the models needing great-
est care in coloring are the camouflaged
WW II aircraft. Any slight discrepancy
of shade (notice I said shade, not tone)
in camouflage colors will show up badly
and can easily spoil an otherwise good
model. 1 must inject here a word of
warning — some books carry a color
shade chart of camouflage and other
military aircraft colors. Don't trust
them. They are seldom, if ever, accu-
rate. The method I use is to get a sample
patch of fabric or panel of metal, but
I'll readily agree that this is not always
easy. Failing this, for wartime aircraft
the Profile publications can be relied up-
on as being of no discernible difference
from the truth.

Having mentioned Profiles, 1'd like to

(Continued on Page 95)

Mike Kendrick and his winning Chipmunk at recent New Zealand Nationals. An
example of a scale model that does all aercbatic maneuvers.




What could be a more natural subject for a first attempt at R/C scale than a vintage
Air Camper? Simple in construction with enough detail to challenge the expert. By
G. 1. Joe, as told to Fred Angel.

OW dig this scene, Clyde: You ar-

rive at the field (preferably later
than the gang), dressed in your knick-
ers, kneesocks and large, floppy scarf.
Casually you open the rumble seat of
your vintage car. Out pops the little
“Air Camper.” Forgotten now are the
hot multi-ships with their universal look-
alike style, gone is the hero worship of
Hot Shot Charlie with his 90 mile an
hour mortar shell. The air is charged
with that magical feeling that true mini-
ature classics always bring.

As the fingers point and the comments
start, nonchalantly you light your pipe
and graciously permit the boys to carry
your field box to the starting line. All
the hubbub stops as you start filling the
tank through THE TOP OF THE RA-
DIATOR! To be a little sneaky, you
have to remove all the labels from the
fuel can and neatly letter the can: WA-
TER,

Two flips of the prop, the engine
catches and you taxi into position. With
a brief wave to the helmeted pilot in
the rear cockpit, you gun the throttle
and off you go. The tail lifts, the ex-

haust streams out, and the little ship
lazily climbs into the blue.

(Now, the

next part requires a bit of practice be-
forehand in front of a mirror.) The
trick is to look extremely modest as the
applause breaks forth from the crowd.

So much for the dramatics. Let’s
have a go at it, Clarence.

Early in the 30’s, B. H. Pietenpol
designed a ship that could be built by
anyone. Power for this plane was a
standard, inexpensive, slightly modified
Model A Ford engine. This two-place
homebuilt cruised anywhere from 60 to
70 miles per hour and developed about
40 horse power on the water-cooled
Model A. Rate of climb was about 200
to 500 feet per minute. No great per-
former, but a stable, relaxing aircraft
that could take you up and land with for-
giving qualities. Factory production
stopped in 1939, but Mr. Pietenpol still
has plans available for the early Air
Camper and is presently modifying and
testing an “Improved Air Camper”
which features an improved landing
gear, steerable tail wheel, brakes, radio,
and modern power plants.

There is a certain appeal to a scale
model with open cockpits, big old
wheels, bulky looking engines and old-
fashioned lines. I guess you'd call it ir-
resistible. The model presented here is

scaled two inches to the foot. The only
deviation from scale is the enlarged
stab, hinge lines of the tail surfaces and
the small amount of dihedral. It lends
itself to a natural scale ship for the be-
ginner and can be successfully flown on
single channel. While simple in con-
struction, there is enough detail to chal-
lenge the experts. In addition, certain
deviations from plans are permissible
with home-builts, so if you vary a little
bit in scale, who's to say you are wrong?
This model is ideal for the light-weight
three channel systems such as “Digitrio”
or “Spar-Trio.” We outfitted the original
with “Spar-Trio” and had room to spare.
The big wing could have lifted even
more.

A quick look at the plans will tell you
at what stage you can ignore the text and
start building. I think all of us do this
with plans, but since I started out to
present a beginner’s ship, I'll run through
the highlights of the building sequence.
While building, I think every modeler
should be able to discuss projects with a
buddy. 1 was fortunate to have G.I.
Joe home on leave and as the photos
show, Joe proved to be one of the best
A & E mechanics I have ever seen. Joe
was all over the model . . . he even gave
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PIETENPOL ‘AIR-CAMPER’
DESIGNED BY B.H. PIETENPOL

1930
SPRING VALLEY, MINNESOTA

SPECIFICATIONS
WING SPAN 282 - 29'Q"
WING CHORD 5'-0"
LENGTH OVERALL 17'- 8"
HEIGHT OVERALL 6'-6"
TREAD e
WHEELS 26 x4
PROPELLER 6'-4"
WEIGHT EMPTY 610 LBS.
POWER FORD A
GAS CAPACITY 10 GAL.
PERFORMANCE
CLIMB LIGHT LOAD | 500FT, PER MIN.
CLIMB FULL LOAD | 200FT. PER MIN.
CRUISING 60 - T5 M. P. H.
STALLING 40 M. P.H.

the test pilot a couple of last minute
pointers on the test flight. Wherever
possible I'll try to pass on his building
tips. For example:

JOE'S BUILDING TIP #1: Forget
that jazz about using %" plywood or a
hollow-core door for a building board.
Haven't seen a straight one yet. Pick
up a piece of sawdust board known in
the building trade as Flakeboard or
Timblend and used extensively for un-
derlayment for Formica counter tops.
Bond a piece of building board such as
Homasote or Celotex Ceiling Tile to
this with contact cement and your build-
ing board troubles are over. O.K., let's
build the wing first.

THE WING. Cut out all ribs. They
are the exact number and spaced the
same as on the real ship. Note that the
center ribs have been trimmed to receive
the sheet planking. Start by pinning
down the leading edge bottom sheet to
which you glue the %4” square spar. Also
pin down the rear spar. Now glue the
ribs to this. We used white glue for
this.

10

JOE'S BUILDING TIP ##2: Use
white glue everywhere except where
sanding to contour is required. Most
white glues dry harder than the material
glued and leave ridges when sanded. For
example, white glue to attach sheeting to
ribs, but where the sheeting joins the
leading edge, use standard model ce-
ment.

Now for the leading and trailing edge,
use JOE'S BUILDING TIP #3: To
notch leading and trailing edges, clamp
three hack-saw blades together front and
back and saw the notches on the edges.
Limit the depth by a piece of masking
tape. Glue these edges to the ribs. Re-
member not to cover the top with sheet-
ing until both wing halves are joined and
reinforced with the dihedral braces. The
tips are solid balsa. Make sure you put
in the trailing edge diagonal bracing.
You'll be surprised at the fine job they
do in stiffening the trailing edge and
preventing warps. After the framework
is top-sheeted, center sheeted and dried
thoroughly (and, oh yes, don’t forget
the plywood strut-holders), you can sand.

I'm one of those nuts who, while despis-
ing the job of sanding, can’t wait to see
the finished form. So, if you feel the
same way, go ahead and sand and set
aside for final covering.

JOE'S BUILDING TIP #4: To
avoid the mess involved with sanding
dust, attach a large funnel or box to
the nozzel of your vacuum cleaner,
clamp to your work bench and sand over
it. Balsa dust will wisk into the open-
ing rather than up your nose, all over
the floor and into that precious receiver.

TAIL SURFACES: We used open
framework on the fin and stab to con-
form to scale appearance and to keep the
tail light. Select straight, medium stock
for this. Use white glue and wipe off
any excess globs. Sand to shape after
dry and join fin and stab together. Use
a 90-degree drafting triangle for align-
ment and check periodically while dry-
ing to make sure everything is true. The
movable surfaces are made of medium
balsa. Do not attach until all the paint-
ing has been completed. More on this
later.
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FUSELAGE: Like the real ship, the
body is made up of square longerons,
reinforced with sheet stock up forward.
Apply this sheet to the inside of each
body frame. We found it easier to build
the nose section as an integral part and
then to cut at former A after the frame
hias dried. Cut all bulkheads to shape
and cut out for the tank and the battery
pack. A four-ounce deBolt clank tank is
just right for size, fuel consumption, and
permils soldering of the radiator to it.
Altach wire cabane struts to bulkheads
B und C before gluing to the sides.
JOE'S BUILDING TIP #5: Attach
wire to bulkhead by lacing with thread
or fine wire and putting a dob of Epoxy-
bond Putty at each point. This putty
has the consistency of modeling clay and
sticks everything to everything. It
should be available at your hobby shop.
II' not, drop me a line. Note that the
body has the same width from bulkhead
A-1 to C. This makes for easy align-

ment and a square structure. After the
tail is drawn together and glued you
may add the rear cross pieces top and
bottom, curved turtle deck formers, and
the top and side stringers. Make sure to
fill in between the aft formers with
chunks of scrap balsa to prevent strin-
ger-sag when the covering is applied.
Sheet the bottom with cross-grain ¥s.
The forward section is sheeted with ply-
wood to support the landing gear. In-
stall the maple engine bearers, bulkhead
A, and the sub-floor to prevent fuel leak-
ing down into the battery compartment.

JOE'S BUILDING TIP #6: Pack
the nose with styrofoam so that your
batteries fit snugly. An ideal source for
sheet styrofoam is your local lumber
dealer. Ask for the material used in sus-
pended ceiling. They usually come in
panels 2 foot by 4 foot. Now you can
mount the nose piece, turtle deck and
the % plywood pieces for the landing
gear.

One thing about this model, you
don’t have to worry about radio installa-
tion since everything is accessible from
the two big roomy cockpits. We built
an “L"-shaped servo tray, placing the
motor control servo above the other two
brought it in line with the engine link-
age. Speaking of engines, a .23 is ideal
for Class II operation, while a .19 would
be just right for single channel. JOE'S
BUILDING TIP #7: Mount the en-
gine on %" aluminum and then screw
this plate to the hardwood bearers using
sheet metal screws. This permits a fast,
safe way of adjusting thrust and makes
engine removal a snap.

Well, now, you are all set to cover.
We mounted the tail surfaces perma-
nently to the body to avoid the bulky
look of rubber bands and dowels on the

tail. Everyone has his own pet cover-
ing technique. We happen to like “Sil-
ron” for a fabric and we find that four
coats of clear butyrate fills all the pores
to permit spraying two additional coats
followed by color. If you are all cov-
ered, you're ready for the fun of scale
detail.
JOE'S SCALE DETAILS:
1. Prop. Made from an 11" —4
wood prop, trimmed and sanded to
shape. Face plate was a round plastic
disk with sub-miniature nuts mounted
directly through into the wood with
small brass nails.
2. Cowl. Use heavy bond paper, cut
to shape and coat the inside with
Epoxy glue or Fiberglass resin then
immediately affix to the nose and
hold in place with rubber bands until
dry. Overlap both edges and when
dry, cut for the engine compartment.
3. Model A Engine. Make from
balsa blocks. Lugs were slices of
solder pinned to the blocks. Spark
plugs were eyelets held in place with
small screws with the ignition wire
soldered to the top. Exhaust stacks
are wooden dowels burned to a scale
appearance with a match. The mani-
fold and carburetor were made from
Epoxybond Putty. Attach the dum-
my engine to the aluminum plate
using “wings” glued to the bottom.
Paint the crankcase grey and the
head silver to match the color of the
glow engine.
4. Radiator. Use thin brass sheet
bent to form a channel. Solder cop-
per insect wire inside to simulate the
grill.  Solder an extension tube to
your tank and solder the radiator to

(Continued on Page 93)
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Engine details of Witty Etchings RC version of the first Air Corps standard primary trainer. Note excellent detail.

N the San Diego phone book is a list-
ing for D. F. Etchings, better known
as Witty to fellow members of the San
Diego Drones. When he has nothing else
to do he likes to build beautiful R/C
scale models — mostly old biplanes —
that really fly. I mean they are flown
every week like most people fly sport
models! They have all kinds of detail
such as instruments, pilots, deadly look-
ing machine guns on some, and a host
of other goodies. His latest is the Con-
solidated PT-1, first of the trainers for
the Army Air Corps to have the PT
trainer designation. The model is one-
sixth full size, but it loops, rolls, snap
rolls and does all kinds of weird things
in addition to flying very well. How-
ever, Witty would rather build and fly
than draw and write, so 1 was enlisted
to brag about his new toy.

First a little history of the full size
bird. When Consolidated Aircraft Co.
was founded in 1923, the company
owned the design rights to the Dayton
Wright TW-3, which was a primary
trainer with side by side seating. Con-
solidated built approximately 20 of these
for the Army Air Corps but the visibility
for the pilot and instructor was poor.
Modifications were made to improve the
plane, including tandem seating, which
allowed both occupants to see from both

16

sides of the cockpit. The first 50 had
water cooled Wright built engines, while
subsequent aircraft (about 220) were
fitted with Wright radial engines. This
aircraft was designated the PT-1 and, in
1927, was the standard primary trainer
for the Air Corps. Wing span was 34
ft. 734 ins., length 27 ft. 8% ins., with a
top speed of 100 mph and a cruising
speed of 85 mph.

The markings shown on the drawings
are of the first numbered primary train-
er, a photograph of which can be found
in the Air Museum Historical Aircraft
Series titled “Training Aircraft of the
U.S. Air Force 1925-1965." Good
drawings of the PT-1 seem to be as
scarce as knee socks for a rattlesnake,
so details were obtained from Nieto
drawings of the PT-3 which was de-
veloped directly from The PT-1. The
main differences are in the vertical tail
surfaces, elevators, nose and engine.

All surfaces in the model are scale ex-
cept the ailerons, which have been en-
larged because the model is just too
sluggish with the very small scale-size
ailerons. The model is detailed enough
to collect good scale points, but has
been compromised a little in the hair
splitting features to make it more at-
tractive to a larger number of builders.
No photo could be found of the actual

PT-1 instrument panel. but a PT-3 panel
and details of the rigging wires can be
found in drawings of the PT-3 in Air
Progress for October/November 1963,
for those who want to go all out. The
fuselage is big enough to hold any gear
and most of the big engines will fly the
bird. All of the pieces are held together
by screws, but if you don't care what
it looks like, the attachments can easily
be modified to use rubber bands. At
the time of writing the model had com-
pleted more than 75 flights in a variety
of wind conditions without anything
coming adrift. Anyhow, if you dork a
big biplane like this, rubber bands aren’t
going to help very much!

Now to the building. If you don’t
like wings go ahead and build the fuse-
lage first. If you really don’t like wings,
turn the page, this machine has lots of
them! The full length plywood sides of
the fuselage make a very rugged struc-
ture and are quite light. Glue all the
longerons, braces and doublers to the
sides first, then insert the formers and
join the sides. A couple of the bottom
fill pieces of sheet installed at this time
will hold the thing square. The tail end
is then pulled together and the top deck-
ing installed. It is advisable to get the
engine mounting and all control layouts
setttled before buttoning up the struc-



ture. Wherever parts are secured to
hardwood pieces you can use wood-
screws if the stresses are low, or sheet
metal screws, or machine screws and
blind nuts. Sheet metal screws hold very
firmly in maple and can be used for the
parts which will not be dismantled very
often.

The landing gear and cabane struts
are just a matter of careful bending and
assembly. Accurate sizing of the struts
will simplify rigging later. Wire wheels
by Boling add a nice touch. Actually
the tires are thinner than scale, but how
fussy do you want to be? For best han-
dling a tailwheel coupled to the rudder
is advisable, although the near scale skid
shown is O.K. on a hard surface.

The removable top hatch can be as-
sembled on the flat floor or built up in
place on the fuselage, small key blocks
keeping it lined up. The hatch can be
held by screws as shown, or by your
favorite hatch latch. Windshields are
simply flat plastic held between side
posts.

A very realistic engine can be built
up from blocks without going into vast
detail. Exact shaping and clearances will
depend on the noise box concealed in
the middle. The tie plate between the
two sides stabilizes the blocks against
vibration. Leave good clearance for
cooling around the engine.

The tail surfaces are very simple and
rugged and can be built up on one side
on a flat board, then turned over and re-
peated. Small ply scabs may be glued
over the screw holes in the tailplane cen-
ter section to prevent the heads from
pulling through. Details like this and
such things as gussets at various places
have not been shown on the drawings,
since this kind of thing is instinctive to
the more experienced builders, who will
be tackling this project. It becomes a
case of pointing up the background so
much that the foreground goes under-
ground, Most elaborate scale jobs are
largely a matter of cut, fit and improvise,
anyway. The struts, from the fin to the
tailplane, carry the loads of that big
barndoor rudder flapping around, which
would soon break off an unsupported
fin.

The good old flat bottomed airfoil
makes the wings easy to build and the
hardwood spars provide all the necessary
strength. Note that the leading edges are
bigger than the notches in the ribs and
the cap strips butt up against them. Use
good hard sheet for the trailing edges.
All of the basic wing structure is very
conventional. The pre-drilled maple
blocks are epoxied to the ribs and spars
at the proper locations and can be re-
inforced by gussets if you want to play
safe. Small sheet corner pieces over the
lug positions will hold the covering
around the holes.

(Continued on Page 92)

LIST OF MATERIALS

SHEET BALSA
1 —YMex4x36 HARD
7—Max4x36
4 —3ax4x36
3—%x4x36
1 —#ux4x36
2—Yix4x36
1 —1x4x36
STRIP BALSA
3—YxHMex36
10 — ¥ x 14 x36
5—3x3%x36
BLOCK BALSA
2x2x4
HExIxS
1% x 3 x 36
PLYWOOD
132 x 12 x 48
Mex6x6
hx 12 x24
Ux6x12
HARDWOOD
3 — ¥e x ¥4 x 36 Spruce
20 — %6 x %16 X 36 Spruce
2 — 3 x%sx 12 Maple
2 —%xlax 12 Maple
3% x% x2 Maple

Trailing edges.

Ribs, sheeting, caps.

Tail surfaces, ribs, tips.

Formers, spars, hatch, fill sheeting.
Spar reinforcing, tail parts.
Doublers, formers.

Doublers.

Tail spars.
Fuselage framing, tail spars.
Leading edges.

Tail block.
Top rear deck.
Top nose, engine.

Fuselage sides.

Nose plate, reinforcing.
Dihedral braces, former, plates.
Former, inserts.

Top stringers.

Wing spars.

Landing gear mounts.
Strut & wing attachments.
Tail skid mount.

4" of ¥ dowel for elevator joiner.

4" of 14 dowel for wing pins.

HARDWARE

1 — % Dia. x 12 Alum. tube

6 —1 Dia. x 12 Alum. tube

2 — 1, LD. x 12 Brass tube

1 — 34 1.D. x 12 Brass tube

] — %= 1.D. x 12 Brass tube

1 — 74 O.D. x 12 Brass tube

| — %2 x 36 Piano wire

1 —35x 36 Piano wire

2 — 34 x 36 Piano wire

| — %3 x 36 Piano wire

Tail brace.

Wing struts, exhausts.
Aileron couplers.

Strut & landing gear ends.
Strut lugs.

Strut lugs. (Optional)
Landing gear.

Landing gear.

Landing gear, cabane struts.
Tip skids.

Control linkage and small hardware as noted on drawings or to suit.
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NAVY torpedo bombers are nearly
always excellent scale model sub-
jects. Necessarily big airplanes in order
to lift the load, this gives a reasonable
amount of wing area for any selected
span without having a barrel-like fuse-
lage to drag along, as is usually the case
with a fighter type. Then, too, the han-
dling requirements of landing on a pitch-
ing carrier deck dictates the use of large
tail surfaces and thick wing sections for
good low speed characteristics — all
tailor made items for R/C scale work.

“Able Mabel,” as the Martin AM-1
was dubbed by carrier crews, has the
best of the usual torp bomber features
and is attractive and colorful as well,
Designed around the 4-row 3,000 h.p.
Pratt and Whitney R-4360 Wasp Major
in the closing days of World War 11, the
first production model was flown in No-
vember 1946. Built for the same sort of
mission as the Douglas AD, postwar cuts
in Navy budget money forced a choice
between the two and the Skyraider won
the toss. More than 3,000 “Super-Spads™
were subsequently built and they went
on to become the ageless stars of the
Korean War and the Viet Nam action.
The relatively few Maulers built (149)
before cancellation were soon retired
to reserve status and were familiar sights
at various NAS's for years. But as a
model the Mauler has it all over the Sky-
raider, with smaller frontal area and
considerably more wing area when built
to the same scale.

My version of Mabel was built in
1959 and has been periodically flown
since at contests, R/C picnics, demon-
strations and for fun. Though a real
veteran model, practically an *Old-Tim-
er” in the fairly young event, it can still
hold its own in competition. Most re-

cent win was at the 1966 McDonnell
R/C Club's Annual Meet Scale Event in
St. Louis, August 27-28. Like the pro-
totype (which lifted off nearly 11,000
Ibs.), the model will lug all kinds of gar-
bage under the wings in the form of
rockets, bombs, torpedoes, tanks, etc. —
all good for appearance and scale oper-
ations point. There’s 950 squares of
good thick area there and my AM-1 has
been loaded down to over 12 pounds and
taken off, flown and landed easily. It
can get off most any kind of runway,
rough or smooth, and stability and con-
trol response are very good. Until 1966
it was flown with reeds, then Bonner
propo was installed.

The first thing any good scale builder
should do when beginning a model is to
do a little research work and round up
an assortment of photos. No plan can
show the various little details and shapes
as well as pictures and you just can’t give
your project that touch of reality with-
out plenty for reference. They will also
be handy in preparing your scale presen-
tation for the judges and worth points in
this category.

Here are some good sources on the
Mauler:

1.) Air Trails, August 1949. Double
page spread of photos, showing all kinds
of underwing stores.

2.) U. S. Navy Photos 417044,
404910, 706607. Shows it with a variety
of markings and views. Write to: U. S.
Naval Photographic Center, U. S. Naval
Air Station, Anacostia, Washington,
D. C. 20390. Send certified check or
money order, 55 cents for each 8 x 10
glossy print. They also have other shots,
but you will have to take potluck on
those — describe the type of picture you
prefer and they'll pick accordingly.
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Above, left: If you really go all out, a full load of armament
can be accommodated. Caution! Don’t have torpedo trigger

jom. Landing with torp aboard, it will hit runway — may ex-

3.) Air Photos, Box 1117, Jamestown,
N. Y. Photos Number 1905, 2640, 2641,
2642, 3561, 3562. 15 cents each for
23" x 4%” prints plus 5 cents postage
for orders under $1.00. The 2600 series
are a choice subject for markings, plas-
tered all over with “NAVY,” “GLEN-
VIEW,” “V" on the rudder and various
plane numbers plus a wide orange Naval
Reserve band around the fuselage. If
that won't brainwash the Nats judges,
nothing will!

The markings on my version came
from photos by noted aviation historian
and author, William T. Larkins. (An-
other airplane of the same squadron ap-
pears in Navy photo 706607.) A color
photo of the ship appears in the book
“The Pratt and Whitney Story.” The air-
plane is all gloss dark blue (Corsair
blue), standard for naval airplanes of the
period. Armament is light grey with
red noses on rockets and torpedoes, yel-
low noses on bombs. Red stripe on the
white insignia bars. Two types of props

are seen on Maulers, paddle blades with
square tips and rounded tip with cuff
near the hub — color matt black with
gloss yellow tips.

A three view appears in the August
1948 Model Airplane News and also a
Flying Models of the same period. Since
there were detail variations in the gen-
eral arrangement drawings (a very com-
mon problem), photos were used as final
authority for landing gear, arrestor
hook, built-in right thrust, etc. 1 was
able to borrow the pilot’s handbook — a
real rarity — (Thank you, Ron Gerdes!)
and made copy photos of the cockpit
detail and will be glad to provide these
at cost of prints. Also I would be glad
to answer any question about the model
— enclose SAE and write to me at Rural
Route 5, Ottumwa, lowa 52501.

The original version was built from
that well known Towa product, Sig Balsa.
Though not as hard to get balanced out
(C.G.— 33 to 35% of average chord)
as many scales, be careful not to pile a

Below, left: That instrument panel was drawn in 1959 “B.T.”

(Before Tatone!)
low right:

Now it will be much easier to duplicate. Be-
Installation of Merco .61 in the Mauler.

Note “un-

plode! Above, right: Flaps, arrester hook are also good for
scale operation points.

lot of rock hard balsa in the tail end!
In fact, given the strength of the deep,
full planked structure, the whole ship
can be built from Contest weight wood
except for wing spars and stringers.
Looking critically at a 7 year old model,
only two changes were necessary to
bring it fully up to date. Standard setup
way-back-when was dowels and rubber
bands, but with our present selection of
cam-locs and nylon screws you will no
doubt want to dispense with that appear-
ance spoiling feature. Likewise the part
open silkwork with capstrips. Since the
glue is already there the only thing saved
by this expedient was the wood between
the ribs — an inconsequential amount of
weight when you consider how it com-
promises the scale effect. It also makes
it hard to sand the finish with all those
edges, so full planking is specified on
the plans.

I am assuming that no beginners are

(Continued in Page 89)

der cowl” details. Since motor is fully cowled, leadouts for
glow plug must be taken to an outside socket.



LET'S TAKE AN INSIDE LOOK

Part I Introduction:
HROUGH the years in which I have
been building models I have always
had a strong interest in Scale. There
have been many disappointments, but
in general I have had very good success
with scale models.

I have placed second and fourth in
two Nationals, and First in a State meet.
Since these three are the only attempts
at scale competition, I believe this is a
pretty good record.

Now that we have good, dependable
proportional equipment available to us,
which offsets a few of the aerodynamic
shortcomings of scale models such as
shorter tail moments, and the need for
more precise control movement, it seems
to me that almost true scale and very
flyable lanes are now within the
capabilities of the average serious model
builder.

I know from past experience that
there are enough modelers interested n
scale; however, this segment of the hob-
by doesn’t seem to be growing as it
should. 1 feel that this is because most
modelers fear being unsuccessful.

May I suggest that you give scale a
try. There is no greater satisfaction in
this hobby than a successful scale air-
plane. 1f you doubt this go to a scale
meet or watch the people when a scale
model flies at your field,

It is my intention in this article to be
helpful to anyone who is building a scale
ship.

1 will concentrate mainly on the aero-
dynamics in regards to scale with a few
points on details and construction, also
a little about surfaces and trim. 1 feel it
is the aerodynamics and trim in which
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most modelers need information, since
there is a wealth of information in the
other phases of our hobby.

When I speak of scale, I am referring
to models which are scale dimension-
wise and not modified pattern airplanes
with scale-like profiles and enlarged
stabilizers.

Part 11 Configuration:

One myth I want to dispel right off
is the idea that true scale models are
unstable and hardly flyable except by the
experts, and that it is necessary to
change everything.

Experience has proven that the more
accurately you duplicate a real airplane
the better it will fly, provided, of course,
that everything is correct such as power
and trim and reasonable wing loading.
There are exceptions of course, such as
rubber powered models and speed ma-
chines which are hard to control. Our
Jarge radio models, however, closely
parallel real aircraft in that the aero-
dynamics are very similar,

You cannot, however, usually du-
plicate an aircraft to the point of exact
power and wing loading, simply be-
cause it would be hard to control. We
must almost always compromise a lit-
tle, since we would need geared engines
in many cases. Also an airplane could
be dangerous if it weighed much more
than our models do.

Since it is my intention that you un-
derstand and follow my thought, 1 will
explain my ideas by comparison rather
than by the use of mathematics.

The first mistake most modelers make,
in my opinion, is to change the wing
airfoil and other dimensions of a scale
airplane. For instance, changing the
wing to a more desirable Clark-Y type,
or enlarging the supposedly inadequate
stabilizer area . . . etc. This upsets the
workable combination of original aero-
dynamics of the real aircraft and more
often than not the poor flying qualities
of scale models are due to the changes
made to it, and not because of the aero-
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dynamics of the original design!

When the engineers and designer de-
sign a real aircraft they settle on a list
of requirements which the aircraft must

meet. These are things such as size,
load capacity, speed, economy and price.
When these are decided upon, they
choose or originate an airfoil-wing area
combination to best suit the set require-
ments. The balance of the machine is
designed not only to complement and
control this wing, but also to suit other
requirements such as number of passen-
gers, size of engine required, speed, ap-
pearance and economy of construction.

The propeller is designed to best suit
the engine-airplane combination.

After testing the airplane, changes are
made, if necessary to meet the foregoing
requirements, or to improve stability or
performance.

Now, when we decide to duplicate an
aircraft to a given scale size, if we
change the wing to a design which will
fly slower, the stabilizer becomes inade-
quate because of this change and so on
down the line. We have then a real
conglomeration of incorrect aerodynam-
ics and no end of problems.

I am not trying to imply that we
should not change anything, however
the changes should be workable com-
binations which will provide enough
stability and control for a good flying
model.

Since the point system for scale is a
compromise of flying points against scale
points, all the changes found necessary
for a given model should be aimed at the
lowest possible loss in scale or fidelity
points.

You may not be interested in com-
petition, however, the close duplication
of the real aircraft in my opinion, makes
it much more realistic.

There is nothing more obviously not-
scale than a fat winged Mustang or a
Spitfire with a stabilizer twice the size
of the original. Also a World War 1
bi-plane with a symmetrical wing or one

without wing wires!

You are probably already hollering
‘Scale Nut’, or ‘Perfectionist’, however
this is not the point at all. The point is
that some of these airplanes fly excep-
tionally well with the scale wing and
often all that is needed to make the sta-
bilizer effective is a better center-of-
gravity location, along with sharpening
the stabilizer leading edge and a wee
bit more power. Wing stability can be
enhanced by moving the maximum high
camber point of the last few ribs rear-
ward. These changes are hardly visible
unless you know they are there.

There are aircraft, of course, which
are real problems and require a lot of
planning. The scale job which cannot be
made to fly however, is very rare or
doesn’t exist at all.

Part 111 Scale Effect:

The only real aerodynamic difference
between a scale model and a real air-
plane is the velocity at which the air
travels over its surfaces.

Lift in relation to wing loading
changes as an airplane is reduced in size
because it is reduced by all its dimen-
sions. In other words, reducing the
thickness of the wing as well as the
area. A square foot of wing area on a
real plane is capable of many times the
lift of a square foot of area on the mod-
el because lift is the product of the
curvature and thickness as well as the
area on a square foot basis.

This same situation exists in regards
to weight, also, because as mass is re-
duced, it is reduced by all its dimensions,
so the weight of the model drops much
more on a pound basis than the scale
ratio of its dimensions.

In order to keep this from being con-
fusing try to picture a flesh and blood
man weighing 180 pounds. Reduce him
dimension-wise on the same ratio as
the airplane model. Using a 2 inches to
one foot scale of % scale as an example,
he should weigh 30 pounds. If you
could do this however, you would find
that he would only weigh 5 pounds or
less.

Again, to keep from going into mathe-
matics, suffice it to say as did Einstein,
that all things are relative. A pound to
me or you would in proportion to our
size be less than an ounce to this little
man.

When we scale down the airplane, we
must figure everything on the same basis.
This also relates to the wind. A twenty
mile-per-hour wind is as effective in re-
gards to our model as a hurricane would
be to a piper cub. I hope 1 am making
my point here.

Let us take speed as another example.
Using the same scale as before, or %
scale, the airplane would only be going
about twenty miles-per-hour which
is actually about the stall speed for most
models. The model would have to fly
at almost full scale speed in order to ob-



tain the air velocity over the wing to
create enough lift to carry the airplane
if it were true scale weight.

Actually true scale weight would be
whatever a mass of the same materials
would actually weigh when reduced to
scale by all their dimensions. True scale
thrust would be whatever thrust would
actually be produced by an exact four
cycle scale engine turning a scale pro-
peller at the full scale engine R.P.M.
As you can see, we cannot scale every-
thing, only the dimensions of the real
airplane.

I really believe that a true scale air-
plane could be built, with scale engine
dimensions, material, and trim and it
would fly with sufficient power and
speed if you could control this hot and
heavy little machine. I doubt if you will
ever see one however, simply because
it is not practical,

So, as you can conclude from all this,
we must compromise, but we should
only compromise on the things which do
not lose points or detract from the real-
ism of the aircraft.

Part 1V Airfoils And Their Character-
istics:

I won't present a lot of technical stuff
here as much material has already been
printed on airfoils and wind tunnel data
and lift coefficients and so on.

I have found that the general char-
acteristics of full size airfoils are about
the same when scaled down. For in-
stance, a thin section with a sharp lead-
ing edge will be low drag and very sen-
sitive in pitch as they are when full size.
While lift and drag values change a lit-
tle the characteristics of the airfoil re-
main the same as full scale.

Following are some airfoil character-
istics:

A) Rounding the leading edge of an
airfoil softens the stall and causes it to
begin sooner.

B) Airfoils with high camber points
close to the leading edge stall at a lower
angle of attack than do airfoils with
more rearward high camber points.

C) Thinner airfoils stall sooner or at
lower angles of attack than the thicker
sections.

D) Sharp leading edges on an airfoil
also tend to delay the stall.

Since we do not generally want a sen-
sitive wing which results from thin lead-
ing edges, the way to get a stable wing
without too much sensitivity is as fol-
lows: Use the scale airfoil for the main
part of the wing. Round the edge a lit-
tle if it has a sharp leading edge. Modify
the section near the tips by moving the
high camber point rearward on the ribs
near the tip and lessen the entry angle
curve. Also sharpen the leading edge
at the wing tips.

Undercambered wings, such as those
used on World War I Bi-planes will often
lift to almost 3 degrees negative inci-
dence angle so allow for this when you

set up your trim. Since these types of
airfoils usually develop excess lift when
used with model wing loading, increase
loading or limit top speed.

Contrary to what is believed by many
modelers, a low drag-high efficiency type
airfoil is not the answer to a critical pow-
er loading. Since these sections are low-
drag simply because they do not produce
as much lift as thicker sections which
have a higher factor, they must fly
at a higher speed in order to carry the
weight of the plane and this requires
more power. Although these sections
are just right to get a lot of speed for a
little more power, as in pylon racing,
they are not as good for a slow flying
scale job. The only alternative for pow-
er that 1 know is thicker high lift-high
drag type sections, or more wing area,
or a lighter wing loading.

So, if the scale section is a low-drag
section as used on a Muslang you must
use a little more power and fly it faster
to get sufficient lift.

If you doubt any of the preceding ma-
terial, 1 suggest you build a Mustang
model and a Piper Cub model, each with
exactly the same wing loading. and see
which requires the most power!

Part V Force Arrangement And Trim:

There are a set of conditions possible
in a scale model and other types which
can cause disastrous eflects. Since 1 have
lost a few airplanes to the spiral dive I
have made quite a study of this condi-
tion. It is possible for the dihedral effect
combined with pendulum effect, because
of a low center-of-gravity location and a
large rudder, to force the airplane into a
nose down spiral dive from which the
airplane will not recover unless there is
sufficient aileron recovery control.

If you are not quick witted enough to
do the exact right thing in this emer-
gency, such as giving full aileron and
slow engine, you will be building your-
self another airplane!

Increase in incidence angle will not
necessarily cure this and usually makes

it worse due to increase in centrifugal
force in the turn.

The answer, of course, is to make
sure the force arrangement and center-
of-gravity are such that these condi-
tions do not exist.

Contrary to popular belief, dihedral in
the wing usually has little or no cor-
rective effect unless the angle is so great
that the wing is almost vertical, such as
on a polyhedral free flight model. Dihe-
dral is used by the designer mainly to aid
turning ability of the airplane.

So as you can see, the balance and
force arrangement are the important
thing and the solution to a good flying
ship.

I regret that there is not a set rule
for force arrangements, or trim, simply
because all aircraft are different, with
different forces acting upon them, so
what may be correct for one may be
wrong for another. Since most modelers
lack understanding of what to do in each
case I will try to present a few examples.

Since scale models have dimensions
to suit full-size craft and their respective
needs, it is often difficult to get the
center-of-gravity in the best location.
This is especially true when you finish
the interior and you have to put radio
equipment in whatever space is left.

As an example, let’s assume you are
building a high wing Cessna with trike
gear. This is a pretty good choice; how-
ever, when you start construction, try
everything possible to get all the weight
high in the airplane. Since many high
wing types come out with too low a
center-of-gravity, the pendulum effect is
too great in high speed turns. A small
degree of this, however, helps stability
at slow speeds.

If vou can get the C.G. in the right
place this will make a beautiful flying
multi. In this case it should be about
two inches below the wing on the ver-
tical plane and approximately 28% of

(Continued on Page 82)
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MIRA SLOVAKS

BUCKER
JUNGMANN

Story and Photos By
GERALD C. LEAKE

SMALL white swept-wing biplane
with black and gold trim rolls
down the runway. The plane gathers
speed and gently lifts from the runway.
Flying a few feet above the macadam, it
skims along, gathering speed for almost
2000 feet, then lifts gracefully into the
clear blue sky until it is going straight
up. Suddenly the plane rolls onto one
side, snaps inverted and tumbles end
over end backwards! The crowd stands,
gaping, and holding their breath. The
plane levels out inverted, rolls upright,
and climbs again into the sky.

The Lumcevak is unbelievable until
seen with your own eyes — a series of
snap rolls, loops with snaps on the top
or bottom follow, along with maneuvers
which my memory still fails to piece to-
gether in a satisfactory sequence. N121
then makes a long swooping dive to-
ward the end of the runway and rolls in-
verted just 50 feet above the ground.
Mira Slovak with a big smile on his
face, waves to the crowd with both
hands hanging over his head out of the
cockpit. He skims the ground the full
length of the runway— inverted! As
the end of the runway approaches, the
hands disappear back into the cock-
pit; the plane rolls upright, the nose is
pulled up, and a tight 180 degree turn is
executed. With smoothness and pre-
cision N121 is set down on the runway.
It rolls for a short distance and then
taxies over to the tie-down area. Mira
Slovak then climbs out of the cockpit of

»

.':.f"
=
=

..
"

sl

32



Gerry Leak’s R/C version of world famous Mira
Slovak’s Aerobatic Bucker Jungmann. The mod-
el, presented here is one of the finest models
ever presented, and a true challenge to the
expert R/C scale enthusiast.




his Bucker Jungmann to accept the
handshakes of the admiring crowd.

This is a typical performance of a
man who in the past 13 years has been
unassumingly carving a niche for him-
self in aviation and hydroplane history.
His exploits started in 1953 when, as
Czechoslavakia's youngest airline pilot
at 23, he flew an airliner routed from
Prague to Brno to a U. S. base in West
Germany — complete with a full load
of fighting security men and unwilling
passengers. Nothing like doing it the
hard way'! Shortly after, he came to
the United States. A few short stints

at odd flying jobs, including crop dust-
ing in Mexico in 1955, and then to
work for Bill Boeing Jr.’s Aero Copter

inc. organization in Seattle. With Bili
Boeing's encouragement, he got his first
taste of unlimited hydroplane racing in
Bill's “Miss Wahoo.” In 1956 Congress
passed a special bill on Mira's behalf
which enabled him to obtain a radio
license and go to work for Continental
Airlines as a pilot. While with Con-
tinental Airlines, he continued his in-
terest in unlimited hydroplanes and be-
came interested in unlimited racing
planes. The next thing you knew he
was racing the big ones under the spon-
sorship of the late Bill Stead of Reno,
Nevada (Miss Smirnoff entries) at some
of the major unlimited boat and rac-
ing plane races throughout the coun-
try and making a name for himself as a

MIRA SLOVAK S
BUCKER JUNGMANN

BY GERALD C. LEAKE
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go-getter. About 1963 a Bucker Jung-
mann (pronounced, young man) JU131
Aero C-104 in Spain was carefully
crated and shipped to Mira Slovak.

The Bucker Jungmann JU131 is the
predecessor of the airplane which has
delighted the hearts and teased the
aerobatic fingers of every aerobatic flyer
and enthusiast the world over, the Buck-
er Jungmeister (pronounced, young
master) JU133. The two airplanes look
very much alike. The Bucker Jungmann
was designed and built in Germany
about 1934 by Herr Karl Bucker as a
primary aerobatic trainer. Its small size
and good aerobatic performance on
somewhat limited power soon indicated a
desire for an advanced model built along




Right: Closeup of nose section of Gerry Leake’s version of
Mira Slovak’s Bucker Jungmann (pre 1964). Below: The
1964 version model versus the 1966 conversion at Boeing-
Renton Field in Renton, Washington. Insert: Mira Slovak
holds Gerry’s Bucker in front of the modified Jungmann.
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Cabane strut & gas tank.

Mira’s Jungmann (1964).
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the same lines but with more power and
a single seat. The Bucker Jungmeister
then came into the world, sired by a
man with a genius for designing good
aircraft. Incorporated into the design
of these two aircraft was all the knowl-
edge and skill that the state of the art
would allow at that time. Even the steel
tubing in the fuselage is of unequal
diameter as it moves back along the
fuselage to the tail structure — an all-out
effort to provide adequate strength with-
out overbuilding and associated over-
weight. The empennage is of steel tub-
ing and the wings of tubing with wood
main spars. The covering has access
zippers in it for quick maintenance and
dismantling. The covering on the bot-
tom of the fuselage is laced together at
the center, thus enabling any portion of
the fuselage to be quickly inspected.

The Jungmann and the Jungmeister
have been coveted prizes ever since they
first proved their aerobatic capabilities.
Of the two, the Bucker Jungmeister is
the most well known in the United
States. Mike Murphy, in 1938 to 1941,
and Bevo Howard, after 1948, flew to
fame in a Bucker Jungmeister all over
the country in hundreds of airshows and
aerobatic contests. Mike Murphy’s (lat-
er Bevo Howard's) Jungmeister was a
rebuild of the same airplane which Cap-
tain Alex Papana brought over from
Germany in the Zeppelin Hindenburg
and flew in hundreds of air shows here
in the United States in 1936 to 1938. In
1938, another airplane landed on top
of Papana’s Jungmeister while he was
taxiing on the runway. Papana escaped
with minor injuries, but the airplane was
pretty badly mangled. The Jungmeister
was then acquired by Mike Murphy and
friends who restored the aircraft. Pa-
pana’s Jungmeister has a sunburst on
both wings. When Mike Murphy and
friends rebuilt the Jungmeister, the sun-
burst was retained, a sweeping split
stripe down the side of the fuselage was
added, and checks added on the bottom
of the lower wing, tail and landing gear.
Bevo Howard retained the basic paint
job and added more horses.

It seems traditional that all Jung-
meisters and Jungmanns in the United
States must have a sunburst on the
wings, and so what does Mira Slovak
do? Why refinishes his newly acquired
Jungmann with a sunburst on the wings
of course, also a sweeping split stripe
down the side of the fuselage and checks
on the landing gear, a la Howard. A
Lowenbrau beer label inspired the grif-
fin on the tail. (You can tell where he
spends his evenings!) When Mira first
obtained the Jungmann, it had a Walter
Minor engine of 105 hp with fuel in-
jection. The plane was conventionally
covered, complete with zippers and lac-
ing. With one man in the aft cockpit,
it was a nice handling aerobatic airplane,
but nothing spectacular by today’s stan-

dards. With another man in the front
cockpit, it would just about fly, and not
much more, unless it had a real head of
steam up. So Mira had a few modifica-
tions made in late 1964-65. Things like:
putting a 205 hp Lycoming up front,
eliminating all the zippers, lacing and re-
placing them with conventional access
panels, a new paint job and griffin on
the tail, a gold pin stripe along the
edges of the sunburst on the wings and
a black pin stripe outlining the gold on
the tail, and hydraulic brakes added.
Man! Now there is a flying machine.
But look at it. All the old world charac-
ter is gone. That lycoming and sloping
front end does absolutely nothing for
me. Hence presentation of Mira Slovak’s
Bucker Jungmann a la 1963, complete
with zippers and lacing. Now that takes
me back to the way a Jungmann should
look. True, it doesn’t climb straight up.
But, by golly, it’s still got the old world
flavor in it!

Mira is flying his modified Jungmann
around the country in numerous air-
shows and competing as a top driver in
the unlimited hydros anywhere there is
purse money. He is no longer flying
for Continental Airlines. He is doing
the things he likes and does best, thrill
the crowds, whether it's in an air-
plane doing a Luncevak or racing a
hydro at 180 mph down the straight-
away. If you ever get a chance to see
him or his airplane, don't miss it. If
you ever get a chance to talk to him,
you'll find he is a modest and person-
able man with a gift for enjoying life.

Biplanes have always been a little bit
special with me. My first multi ship was
a deBolt Custom Bipe. The Bucker bug
bit hard about 1965. I built a R/C single
channel version of the Bucker Jungmeis-
ter prototype which was published as a
free flight in the September 1963 issue of
MAN. 1 was really hooked then. So
off I went on a research project, little
realizing that not too much information
was available on the Bucker Jungmann.
Why the Jungmann instead of the Jung-
meister? That big cowling, that's why!
Also, I'm chicken, and I like two seats
when I fly!

Information was gleaned from old
articles of the Jungmann and Jung-
meister. Plans of a 125 hp conversion
version made in Sweden were ob-
tained from Don Davidson of Seattle,
David Gauthier (1966 President of
Chapter 26 of the EAA) is building a
Jungmann from scratch (as well as tub-
ing). Much of the information I ob-
tained was generously furnished by
them, including copies of the fuselage
measurements taken from factory draw-
ings. Plans and photographs made by
Frank Price of Waco, Texas of his Jung-
meister furnished additional data. An
all-out effort was made to duplicate the
internal structure of the Jungmann as
accurately as possible. Photographs of



Only the rubber bands give it away as being a model.

Mira Slovak’s Jungmann and photos
from Peter Bower's files of prewar Jung-
manns furnished information on exter-
nal details. Incidentally, the Jungmanns
were built by several different manu-
facturers and so no two Jungmanns
seem to be exactly alike. Also as planes
are flown. many modifications take place
during the lifetime of the airplane. The
only way to get accurate information is
to concentrate on just one airplane and
track down its life history. I hope I'm
reasonably accurate with Mira Slovak's
airplane. Keep in mind that this is a
model of the 1964 version and earlier.
Many modifications were made to the
airplane after 1964.

The airplane has generous tail area
and moments, thereby ensuring smooth
flying. The model is no exception. It
flies extremely well. no hot rod, but
good stable flying with the ability to do
most of the AMA maneuvers. It's been
flown in 20 mph winds safely. Well,
maybe not so safely, but at least I got it
down for a good landing without any
bounce. For me, that's safe! I can't say
that I've won umpteen trophies with
it: I'm not long distance minded and so
it's only been entered in contests in
the Washington-Oregon area, and there
are doggone few scale contests around
here. It placed first in the Annual
RAMS (Radio AeroModelers of Seattle)
R/C Symposium in February 1966
(prior to first flight) and placed third
in the Annual Sand Point Naval Base
contest in May of 1966. That was the
20 mph wind one. In Oregon on Sep-
tember 19, 1966 at Delta Park, I learned

something. Don’t move the landing gear
back! On my model the landing gear
was moved back one inch to, quote, “en-
sure good take-off characteristics.” On
cement it worked fine. At Delta Park
on grass — oboy! The movies taken by
George Hickson of the RAMS are a
riot. That plane made so many nose-
overs in the grass I lost count. The
judges were extremely patient. By the
time I was frustrated enough to hand
launch it, the vertical fin was broken
and so back to the drawing board. 1
moved the landing gear back to the scale
position and there it will stay. The cor-
rect location is shown on the plans.
The Jungmann is a ball to fly and a
lot easier to build than you might think
at first glance. Don’t let all the ply-
wood scare vou. lt's not as heavy as
you might think and provides good
strength. Tt has to be strong to sur-
vive my crash-er-landings. The plane
is surprisingly strong and should weigh
out at no more than 7': pounds ready to
fly. 1 do suggest that you have a jig-
saw available. The jig-saw can be used
to cut out all the parts including the
turtle deck formers and the metal fit-
tings. Various blades can be obtained
for the saw. I recommend a 28 or 32
tooth to the inch blade for good clean
cuts. Since my radio gear is reed equip-
ment, the hinges are of metal. If you ex-
pect to use proportional, I highly recom-
mend that a good grade of cloth Micarta
be used for the hinges and where pos-
sible, nylon fittings be made to avoid
metal to metal contacts. 1 also recom-
mend that all parts for any one project

Note starting wires hanging from glowplug access hole.

be cut out ahead of time before actual
construction is undertaken. That way,
the fuselage — for example — can be
glued or epoxied together and while
drying. the tail feather components can
be cut out. While one component is dry-
ing, you can cut out the parts for the
next component. Construction goes
quite fast this way. Study the plane care-
fully and fix in your mind exactly what
order each part must be assembled be-
fore beginning construction.
FUSELAGE: Build the two fuselage
sides from hard straight-grained balsa.
Watch for the tack glue joints at the aft
cockpit gusset and on both ends of the
lower wing saddle. This area is split and
then reglued permanently when the two
sides are joined together to complete the
basic box as shown on the top and bot-
tom views. The fuselage is not a square
box so make sure you build the box
assembly first on the bottom view and
then flip it over onto the top view and
glue in the top cross braces. The wing
saddle and aft cockpit gusset are glued
permanently after the box is formed,
and the extra wood shaved off the sides.
This ensures the sides are straight and
not bowed. Glue the plywood doublers
inside the fuselage box. Epoxy the fire-
wall in place after the basic box is com-
pleted. then build up the remaining por-
tions of the fuselage with very light
balsa. Don’t forget to attach the en-
gine mount retaining plate before the
firewall is installed. Install the '
plywood air duct plate and sheet the

150!

(Continued on Page 80)
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NE of the surest things to happen to

any RC’er is that, sooner or later,
the bug to make a scale model will bite.
With a great many flyers it never gets
past this point due to the work involved
and the slice taken out of the season’s
building time. This particularly applies
if the model will be an original design
as well. Nevertheless it's an undeniable
fact that ALL modellers love to see a
good scale ship fly, and even those with
no time to build one are quick to stand
and watch. The following remarks are
applied to Multi Channel Scale models
and will not necessarily hold good for
single channel.

Just so we are on common ground as
to the understanding of these terms we’ll
explain that, although any number of
channels over two could be called multi,
when we say Multi-Channel we mean at
least 10 channels of reeds or 4 chan-
nels proportional. Similarly when we
say Scale, we mean just that — not semi-
scale with a tilt at one plane in particu-
lar.

Those who build scale models all have
their own way of choosing a subject to
model. This is how we work: —

First and foremost we are making a
FLYING scale model and we need a
subject to have good suitability in an
aerodynamic sense. For example, we
set a lower limit of 15% of the wing
area for the horizontal tail surfaces.
Lower than this we reject on stability
grounds and look at other aircraft. Bear-
ing in mind our previous remarks about
scale, we don’t alter the areas to suit.

The difficult problem of undercar-
riages comes in here. If the subject has
a retracting gear so should the model.
If this is impractical the design is re-
jected. Fixed-gear aircraft are obviously
easier and conform to our principles.
Balance is another number one consid-
eration. Many exciting airplanes are dif-
ficult or impossible in this respect. The
Sopwith Camel springs to mind. To
get the CG in the right place with so
short a nose would be a miracle without
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3 Ibs. of lead in the cow!

Next, we need to consider the availa-
bility of good accurate information on
the subject. A good scale drawing, sev-
eral photos, and details of construction
and cockpit detail will be needed. With-
out them we cannot make a start. A
bit of patient hunting through authori-
tative books could be necessary. Mu-
seums may assist. A letter to the manu-
facturer screaming for help is often well
worth a postage stamp.

Another consideration is the ‘appeal’
factor of the subject. We all have our
favorites among full size airplanes. Some
fellows go for jazzy-colored subjects,
others for struts and rigging wires. Some
for military planes of the wars, others
for pretty home-builts. A Curtiss P40
or a Stitt’s Playboy? The choice is all
yours and there are thousands upon
thousands to look at.

We chose the Magister for many good
reasons. It has fixed gear. The layout
of the plane is perfect for a flyer, with
ample wing area and a generous tail
moment. The tail area is quite adequate
and the nose length gives a correct CG
automatically. The UC is well placed
in a useful forward position. It would
be hard indeed to find a feature of the
Magister which could be put in the
‘Disadvantage’ side of the scales. While
we're about listing the virtues we nearly
forgot the totally enclosed motor in a
deep cowling, a big help in the U.K.
where we have to use mufflers (You, too,
in U. S. soon?)

The full size machine has a span of
33" 10”. Scale chosen was 2"=1" or %th
full size. This gives a span of nearly 68”
and an area of 726 square inches.

In many ways the Miles M14A Mag-
ister could be called the British equiva-
lent of the PT19. It was an attractive
two place inline ab initio trainer of all-
wood construction. Provision was made
for instruction in blind flying in the
shape of a pull-over hood for the rear
cockpit. Designed a few years before
WW II the Magister taught thousands

MILES

From England, Dave Platt's
Magister is an able comp
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award winning Miles M14A
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BY DAVE PLATT

of pilots to fly during the entire period
of the war. It was also a delightful
machine to fly. and after the war the
surplus aircraft found ready sales on
the civil market, going to flying clubs
and schools. It will be seen that a great
variety of paint schemes can be used to
personal preference. The one we chose
is the military scheme used on the war-
time aircraft, as follows: —

Undersurfaces and fuselage sides up
to demarcation line — Trainer Yellow,
Wing undersurface Roundel is red, white
and blue.

Upper surfaces in standard camou-
flage. Dark Earth and Dark Green.

Roundel on upper wing surface is Red
and Blue only. no White. Notice how
the vellow continues round the red,
white and blue fuselage roundel, cutting
into the camouflage. The flash on the
fin is also red. white and blue.

Serial number on fuselage side aft ol
roundel is Black. as is the letter on the
cowl.

Individual aircraft number on upper
decking is white and should be painted
riather streaky.

All divisions between the brown and
green of the camouflage must be sprayed
soflt lines — not hard paint lines. An-
other common mistake often made with
camouflage is to spray haphazard shapes.
It is not always realized that camou-
flaged aircraft has a definite pattern of
shapes. Thus, all Magisters will be alike,
all Spitfires alike and so on — a scheme
being worked out for each type of plane
to conceal its own particular shape. The
divisions for this airplane are shown on
the plan.

The shade of red used on the Roundel
is a rather drab color, more like tan
brown. The camouflage shades are drab
also, the green containing a good deal
of red, making it a “greeny shade of
brown™ to be exact.

The model is not hard to build. Con-
struction-wise there are no irregular or
difficult features, and anyone who could
build a Candy can make this one.

Therefore only those points needing
care will be discussed.

The wing is made first. This is not
only preference; the wing will be needed
at a later stage in fuselage construction.
As with any multi channel RC model,
only the very best workmanship of
which the builder is capable will do.
Most importantly. the wing MUST be
free of any warp or twist. On an all-
sheet covered wing of this type it will be
found that the wing can be twisted slight-
ly by hand until the point where the last
sheet to complete the box is added.
Therefore when you have just one 3" or
4”7 width of sheet to add, carefully in-
spect the wing and make any corrections
required NOW, because when the box
is complete it will be a more irksome
job to remove a warp.

For the benefit of those who, by ac-
cident, do build any fully sheeted wing
complete and then discover a twist, here
is the way to correct it:

Make an incision into the sheet of
either the upper or lower (preferably
lower) surface of the wing. The cut
should run at about 50% chord for the
entire length of the incorrect panel. It
is essential to run the knife along a
straight edge, say a metal rule. Now it
will be found that the wing can be
twisted by hand with the forward and
rearward sections of sheeting skidding
against each other. While holding the
wing in correct alignment by some
means. run cement into the incision to
stick the sheeting together again. Keep
the wing firmly held, in the correct
position, for AT LEAST six hours for
the cement to thoroughly set, before re-
moving the device you are using to hold
the wing.

The undercarriage assembly is now
completed with all the small details
which add refinement to a model of this
type. On the original model a section of
chromium tubing (actually a bit of an
old transmitter antenna) was slipped
over the UC legs before the wheel forks
were soldered on. This tubing was then
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ENTIRE LOWER SURFACES
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(Flat) is 68" projected span 67%5"” span of full size Magister 33'-10" presenting an exact scale model to 1§ full size. (2=1)
of the Miles M.14A Magister. For 8-10 CC motors (.45 to .60) and multi channel radio control (10 channel reeds or 4 channels pro-
portional). Information for scale judges: There is only one slight deviation from full scale and this is that the wing in-
cidence of 2 deg. in the full size Magister has been removed. All areas and sections throughout are correct as designed.



painted black everywhere except be-
tween the V-shaped dummy shock-ab-
sorber. This section was left in bright
polished metal, giving a remarkably
realistic effect of a working shock-ab-
sorber. Dummy brake cables are of or-
dinary black RC hook-up wire of a
rather thick variety.

The ailerons, which, of course, should
be very free-moving as on any other
RC model, are only worthy of comment
in one area — that is, like the tailplane,
elevators and rudder, they were built up
and fabric covered on the real job. We
must represent this, and after a good
deal of experiment involving genuine
built up replicas of the original construc-
tion and a couple of other ideas, the best
and most realistic way get the required
effect was found to be to make the
ailerons etc. in conventional sheet con-
struction, then after the two coats of
primer (see later for fuller details of
finishing process) strips of thick paper
(try blotting paper) Y4¢” —%2" wide are
cut and gummed to the surface in the
scale rib positions. The aileron is after-
wards covered with model tissue. The
usual further finishing is continued over
the paper and the final effect is so life-
like you'll chuckle with glee!

When the wing is completed, give two
coats of auto primer. When thorough-
ly dry, at least 24 hours later, sand
smooth and cover with heavyweight
Silkspan, applied wet, using clear nitrate
dope as adhesive. Let this do for the
time being.

While that primer was gassing ofl we
weren't watching the Telly! It is a good
idea to get the tailplane and elevators
built. These are simple structures of no
artistic merit. Don’t forget the “ribs”
of gummed paper.

The motor used to power the original
model was a Merco .61 which was very
suitable. The Super Tigre .56 will pro-
vide somewhat more power if this is
needed — say if the model gets well
overweight. A good .45 will do the trick
on a light version. The weight of the
finished model can range from 7 Ibs. or
so which is the lightest it could be built,
to about 9'% Ibs., above which it could
be a bomb. Ours weighs 7 lbs. 13 oz.
and this includes 3 oz. for the muffler.
Obviously a .45 motor can be used in
the model regardless of its weight, but
the guide given is right if we presume
the builder wants fully aerobatic per-
formance.

Mention of the muffler is in order.
Quite apart from the fact that they are
obligatory here in England, a muffler
can help in another way. Glow engines
are likely on occasion to spit flames and
set light to loose fuel in the vicinity,
and in short order the airframe is well
under way. The muffler is especially
useful in the Magister in preventing this
from happening, since the cowl would

prevent the fiyer doing the usual hefty _

VS,
Cockpit view. Note rear view mirror on front strut and blind flying hood behind

rear cockpit.

Tail assembly showing rib tapes and rudder pushrods.
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Gear installation. Cut-off legs visible.

blow-out. It's certainly worth the con-
sideration of anyone making this model
to fit a muffler, even if only as insurance
against these fires. The one we made
was of brass tubing in two sizes, 12" O.D.
for the pickup on the motor and the
outlet pipe, and 1” diameter for the ex-
pansion chamber. The chamber fits in-
side the cowl against the starboard side
and below the motor. The outlet pipe
from the chamber is exactly scale. The
muffler also keeps the model clean and
very little exhaust is found on the bot-
tom of the model after several flights.
Radio gear was F&M Matador/ Midas
10 channel using Bonner servos with
home-made amplifiers. All have func-
tioned perfectly and reliability is of the
highest order. If the reader will bear
with me I'd like to have a little moan.
Along about the time when we were

bringing models home in one piece after
several flying sessions, a couple of mys-
tery crashes occurred to consecutive
models, after they had been flown for
some time. No cause could be found.
Curiously, though, both crashes oc-
curred while the model was flying
straight and level inverted about 6-10
feet altitude and only some 5 yards
away. What happened both times, was
that, suddenly all contact was lost and
the models went in—hard! Two Candies
in three weeks!

The gear was working perfectly after
the prangs. Batteries were not flat or
even down. Pilot error was not a factor.

So what the hell?

Eventually a more knowledgeable
clubmate provided the answer. We were
holding the transmitter flat in the hand
so the antenna was paralleled with the

RC equipment is F&M Midas/Matador, Bonner servos.
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ground. Seems there’s a dead spot from
the transmitter out in a line with the
antenna. Now we hold the box so the
antenna is at about 45% with the
ground, a good compromise between
comfort and reliable transmission. No
more trouble has been had. The moan
is this — why wasn't this in the instruc-
tions? And why is this point never put
across in the mags?

But we're supposed to be telling you
about the Magister.

The points requiring explanation or
instructions on the fuselage may be best
dealt with by taking them in order from
the front to the tail. A diagram of the
spinner is given on the plan. Actually
the spinner of the Maggie is a wooden
arrangement blended into the airscrew,
and this is the only point where our
model differs from true scale. The metal
one shown is a good compromise be-
tween scalish appearance and practical
usefulness on the field. Get a lathe-own-
ing friend to turn it up for you, or, as a
last resort, use a normal bullet-nose type.
If anything, to leave off the spinner al-
together might be better than this, how-
ever.

An extension piece will be needed for
the prop driver to get the engine far
enough back to enclose the throttle as-
sembly in the noseblock. This block
must be of very hard balsa or even hard-
wood and extensively hollowed out.

The engine cowling is a good deal
easier to make than it would appear to
be. The thickness of metal we used was
24 swg (about .15”). Soft aluminum is
ideal and can be easily formed in the
fingers. No compound curves are pres-
ent. The small hinges may be found in
toy shops dealing in doll-house acces-
sories.

One of the most difficult problems
with a scale model is often to find room
for the RC gear without encroaching
upon the cockpit area. In this model, 3
of the servos were placed in the area
between the two cockpits with the last
(rudder) servo immediately behind the
rear cockpit. You'll need your most
trusted servo for rudder, since once the
model is made it would need cutting the
bottom open to service it.

A DuBro trim bar was arranged side
by side for the elevator and trim servos
— see photo. With the receiver in the
front turtledeck and the DEAC (Nicad)
pack below it, the balance worked out
OK and the cockpits were left clear for
pilot and detail. Remember that when
the Magister carried one person only, he
sat in the rear cockpit.

Sid, the pilot in our model, was made
by using a 2” = 1’ scale Granger Wil-
liams plastic pilot and completing his
body with balsa block sculptured in our
best Da Vinci style. It's well worth an
evening's work for a good pilot. Certain-
ly the model would look incomplete
without him. Summon the nerve to go



into a ladies corsetry store and buy some
14" — 34" wide elastic. Painted, this
makes realistic parachute harness. An
old brown leather ladies glove can be
cut into sections and glued to the head
for a flying helmet. It's unfortunate for
Sid, but unavoidable, that he has no legs
below the knee., Otherwise his feet, in-
side the Bonners, mighteasily stop them
working properly.

The rest of the fuselage construction
is quite conventional and will give no
difficulty. The wing root fairings are
made by cementing the 32" ply base to
the sides, using the wing in the correct
position offered up to the fuselage. This
is done so that the ply will exactly follow
the wing upper surface. When this is
dry the fairing parts are glued on in
vertical laminations to the necessary
width. When properly set the wing may
be removed again. A 15" gouge is used
to shape the concave shape of the fair-
ings.

The wings of the original model were
bolted up at the rear, with a 14" dowel
peg engaging the LE. Possibly Cam-
Loks would be a better way of doing it,
but these were hard to find at the time
in Britain. The chicken-hearted may
prefer to use normal dowels and rubber
bands, but, although admittedly safer,
the appearance of the finished model
will suffer a good bit.

The tailwheel of the full-size Magister
is fully castoring and so the model is
likewise: details on the plan cover this
adequately.

When the fuselage has been completed
the usual auto-primer is applied, rubbed
down smooth and paper strips applied
to represent the pilot's entrance doors
and the luggage trunk. After the tissue
covering has been applied the finishing
process is continued as follows: two or
three coats of auto-primer or grain filler
are applied with careful sanding between
each. A good grain filler may be made
by adding Boracic (Boric Acid) powder
to clear nitrate dope to the density pre-
ferred. This powder is better than the
more commonly used talcum since it is
softer in texture and therefore cuts down
more easily with the sandpaper.

When the whole plane is smooth the
color is applied by spray gun, starting
with the yellow, then the brown (take
the brown all over the camouflaged up-
per surface) followed by the green. Fi-
nally the markings are applied, again us-
ing nitrate dope. When quite dry the
model may be sprayed with fuel-proofing
varnish and left to dry out for a few
days.

We now have an unwanted high gloss
on the model. Wartime aircraft were
painted in matte dopes and we need a
way of killing the gloss. On our model
we gave one thin coat of Eggshell Flat
Varnish obtainable in home decorators’
stores. This varnish takes about six
hours to become touch-dry and it would

not be advisable to fly the model for two
or three days after its application.

Meanwhile the pilot, cockpit details
and the rest of the R/C gear can be
installed.

Now that the model is finished a pre-
flight check must be made. (Now don't
look away Joe — this is a damned seri-
ous business.) Assemble the model and
pack up the rear of the fuselage until the
wing is exactly parallel with the work-
bench, that is, equal measurement on
the middle of the LE and the trailing
edge point. At the middle trim position
the tail and elevator should make an-
other equal measurement, in other words
a zero-zero alignment. It will help to
have quite a large range of trim move-
ment on the elevator at first until the
model’s trim is known.

The balance is now checked and the
position given on the plan is regarded as
a rearward limit. The CG may, how-
ever, stray forward by up to half an inch.
It is not generally realized, but is logical
if you think about it, that an aeroplane
with a small tailplane needs a more for-
ward CG to compensate and provide
sufficient stability. Accuracy of balance
on this model must be treated as vital.

Flying the Magister is very much the
same as a regular multi R/C model. The
two-wheel landing gear makes it neces-
sary to apply pulses of “up™ elevator
during the take-off run, but once air-
borne there should be no problems at
all. The full size plane is highly aero-
batic and the model looks marvelous in
maneuvers. My particular favorites with
this model are inverted flight and the
spin. 1 have an overdrive board in my
clevator servo to assure the latter ma-
neuver. The ground angle of the model,
being quite high, means that landing
approaches need a good deal more care

Close-up of landing gear leg showing
dummy shock absorbers and brake cable.

than a contest multi craft. A really su-
perb landing requires a high degree of
flying skill, but the model is quite sub-
stantial enough to take the other sort of
landing.

This model has been a satisfying proj-
ect. The accuracy and flyability of the
design as drawn make it an excellent
model for scale competitions. It's also
quite possible that it could be far from
disgraced in a Multi Aerobatics Com-
petition.

Anyone care to try?

FULL SIZE PLANS

are available for all
construction articles in

THE CHALLENGE OF R/C SCALE

The Miles Magister, completed and ready for takeoff.
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FRANK CROTHERS

FOKKER DR-

Scale R/C version of WWI ace
Baron Von Richthofen’s personal triplane

‘ YORLD War I was really responsi-
' ble for the first big push on mili-
tary aircraft. One of the best known to
emerge from this war was the Fokker
DR 1, or better known as the Fokker
Triplane. A relatively small plane of
only 23 ft. 7 in. wingspan, it was pow-
ered by a German copy of the LeRhone
110 hp. engine. However, when placed
in the hands of a man like Baron Von
Richthofen, and pitted against other
planes of the time, it was every bit as
deadly as the Mustang of World War II.
The top speed was 120-130 mph and a
service ceiling of just over 15,000 ft.
Our model is built and finished after
Richthofen’s own personal Triplane
which he used only for special occasions
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such as trips to the Fokker factory.

If vou've never attempted to build a
scale model before, this one is just for
you. We have purposely left out the de-
tails of the radio gear and the engine, as
these will vary too much with the indi-
vidual builder. The plane is designed to
be fast building. lightweight, and solid.
By carefully selecting the materials used,
weight can be kept to less than three
pounds. The majority of builders will
finish the model with silkspan, but by
using a lightweight contest silk, only a
few ounces will be added to the finished
weight and the extra durability will more
than make up for it.

WINGS
Let's start with the wings as they can

be a bit of a problem. The ribs are only
14,” sheet balsa, but they are used only
to give shape to the capstrips which
really have the strength. This method of
construction results in a very light and
strong structure, featuring knock-off
wings which helps both on extra heavy
landings and transporting to and from
the local flying field.

The only problem you should experi-
ence is the shaping of the scalloped
trailing edges. We overcame this by
marking off the scallops on the %s¢"
birch, or pine stock, and grinding them
with a 214" grinding wheel attached to a
14" electric drill.

FUSELAGE

This is probably the easiest part of
the model to construct. If you've ever
built a stick model, you'll be able to
build it in one evening. Covering it is
something else again! Since the forward
part of the fuselage contains compound
curves, much difficulty can result. We
cured this problem by using a needle and
thread, much the same as rib stitching
on modern full-size light aircraft.

The cowling is cut from a solid balsa
block on a lathe, using a small cutting
gouge for the rough shaping and regu-
lar sandpaper for the finish. Since the
cowl is finished in natural aluminum you
can either paint it or glue aluminum foil
all over it. To achieve the “hammered”
effect, push 6 or 8 common pins into the
end of a 6” length of soft 14" sq. balsa,
press the pin end against the foil and
presto, a hammered finish.

TAIL

The tail assembly can be built in either
of two ways. The easiest is to cut them
out of 3" medium sheet balsa and sand
to the airfoil shown. However, if you're
weight conscious and want the scale ef-
fect, use the built up method. Trace the
outlines of all the tail surfaces onto %s"
hard sheet balsa. Glue the leading and
trailing edges in place, then add the
sheet ribs as specified on the plan, and
trim and sand to shape. Silk and dope
well before gluing in place. Caution —
make sure the tension of the silk is even
on both the top and bottom surfaces be-
fore doping or warps will result,

LANDING GEAR AND PYLON

The pylon and landing gear assem-
blies are formed of 342" music wire. Bind
the ends with a soft copper wire and
solder securely. Glue 32" or 14" balsa
strips to the leading and trailing edges
and cover with Weldwood Birch veneer.
Use contact cement instead of model
glue for a neater job. You can always
paint over the veneer for fuelproofing.

FINISH

All of the lettering and the crosses are
black. The rudder and the background
for the crosses are white. The cowl is
natural aluminum while the wing struts,
pylon and landing gear struts are natural
birch. You guessed the rest of the plane,
of course, Fokker Red.
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Scale RC or full size Macchi 202? Only the cylinder head gives away this beautiful scale multi by Dennis Bryant. For color de-
tails and photos obtain Profile Publication #28.

BY DENNIS BRYANT

Winner of the 1963 British Nationals, the Macchi 202 is
a must for the serious, advanced scale builder demand-
ing absolute fidelity to scale.

N 1963 I purchased a copy of Famous

Fighters of World War 1I, Volume
II by William Green, which contained,
among other things, photographs and
three view drawings of the Macchi 202.
I fell for the latter immediately, decid-
ing that it would make an ideal subject
for R/C scale. I had previously known

about the Macchi 202, but had never
seen a decent three view drawing of it
until I had obtained a copy of Famous
Fighters. Until then I had not realized
what a handsome airplane it was. To
my eyes, it rivals the Spitfire and Mus-
tang for the title of best looking fighter
of World War II, and it is in the hope

that others will agree with me in this,
that 1 have decided to submit this plan
and article.

I soon had the plans drawn and the
model under way, as I was anxious to
have the model flying in order to show
that there were other possibilities for
R/C scale than the ubiquitous models
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of the Spitfire, Mustang and P63 that
everyone seemed to be flying at that
time (1963).

The model was first test flown by
Harry Brooks on a very cold and windy
“Summer” day, and apart from over
sensitive ailerons, no trouble was experi-
enced, and I knew that I had a winner.
The next weekend, after having modified
the gearing of the ailerons, I flew the
model myself. I was delighted to dis-
cover that it was very pleasant to fly and
as such, emulated its full size counter-
part.

The 1963 British Nationals was but
six weeks away and I decided to enter
the Macchi 202 for the R/C Scale event.
On the day of the Competition, a howl-
ing gale was blowing which grounded
everything but R/C multi. The scale
entry was quite large that year but they
were mainly single channel types and it
would have been suicide to fly them in
the high wind. Only three of us, who
had multi, elected to fly, and at the end
of the event, I was overjoyed to discover
that I had won by a reasonable margin.

To those of you wishing to build this
model, I would like to point out that 1
am presenting it exactly as built in 1963
except for the engine which was a Veco
45. If T were to build this model today,
it would have retractable u/c¢, bolt on
wings and frise ailerons but I thought it
only fair to show the model as built by
me at that time and leave the improve-
ments to those with an experimental
nature.

As it is not a beginner's model, there
is no point in making this a stick-this-
piece-to-that-piece type of article. There
are one or lwo points, however, that I
would like to call to your attention. To
those of you who have not made a
planked fuselage before, I would like to

point out that they are not as difficult as
they look. In addition, they are very
light, very strong, and when made on the
crutch systeny, it is impossible to end up
with banana shaped fuselage as often
happens with slab siders. Try to make
the planks a good fit without too many
gaps. I find it a great help to bevel the
edges of the planks with a sanding block
before assembly, any remaining then
filled in with small pieces of balsa. The
whole thing will look a frightful mess
until the final sanding down with a sand-
ing block. I always find it a most enjoy-
able experience to see the fuselage taking
shape through the sanding dust.

Before the two halves of the fuselage
are joined permanently, the tail plane
must be made and fitted to the top half.
In addition, the elevator pushrod must
be installed as the elevator horn will be
inaccessible once the two halves are
joined.

Finally, cover the fuselage with nylon
and treat with your favorite filler. The
steerable tail wheel is not strictly neces-
sary, but I found this a convenient
method of connecting the pushrod to the
rudder without the usual ugly pushrod
sticking out of the top of the fuselage.

Next, we come to the wing. This is a
completely conventional sheet covered
structure and requires no particular in-
structions, but I would like to confess to
a deviation from scale of the ailerons.
These should go right to the wing tip,
but with the type of hinge used, this
would result in an unsightly V shaped
gap at the wingtip, so if you want to be
dead scale you will have to use a scale
type hinge or put up with the gap.

On the original, the wings are re-
tained with rubber bands as shown on
the plans, but in light of later experience
and if you can guarantee good landings,
camlocks would be an improvement.
With the latter the radiator could then be
glued on to the wing instead of the clip
arrangement which I used.

The cockpit canopy is fairly straight-
forward and does not require a mould.

It is sufficient to cut out the 1 mm. ply-
wood frame as shown on the plan and
cover with acetate sheet on the inside of
the frame. This gives a reasonable simu-
lation of a full size canopy, but a word
of warning here — when finishing the
model please, oh please, do not pick out
the canopy frames in black; this is a
common error which I have seen on
every type of scale model from plastics
to R/C, and I always froth at the mouth
whenever I see it! It is never done on
full size aircraft. Canopy frames are al-
ways the same as the surrounding cam-
ouflage color but for some strange rea-
son, many modelers seem to think that
there is a man at the end of the aircraft
factory assembly lines with a pot of
black paint and a brush, busy painting
in the canopy frames!

You may by this time, be wondering
what to do about that 318" diameter
spinner. I made mine from fiberglass,
using a method which I have found very
successful, but one which would require
quite a long article to explain. Perhaps
I may be able to twist Don Dewey’s arm
for future publication, however, 1 be-
lieve that the selection of spinners avail-
able in the U. S. is much greater than
here in England, and you may be lucky
enough to obtain one in the correct size.
With the correct dimensions, but for
those of vou who own lathes, you have
no problem and the shape shown on the
plan is the correct one.

While we are at the front end of the
about the method of fastening the cowl-
model, I would like to say a few words
ing. I use dress snaps and have always
found them very reliable; these are best
fitted while the cowling is in the rough
state and slightly oversize. Obtain a pair
of No. 5 dress snaps and sew each part
to a piece of 145" ply, 32" square, fit the
male halves of the dress snaps to the
detachable part of the cowl by recessing
the ply flush with the bottom of the
cowl and glue in place with epoxy ce-
ment. Place the cowl in position and
push on to the bottom half. This will




The author and the Nationals winning Macchi 202. Note the matte finish on model.

cause the male dress snap to leave a de-
pression in the balsa, which will then act
as location points for the female press
stud, which in turn is then fitted in the
same way as the male press stud. When
all is dry, the cowl is snapped in place
and sanded to conform to the fuselage
contours. You will then have a perfect
fitting cowl which can be removed and
replaced with ease, and which will not
come off in flight. An added plus — no
ugly rubber bands to mar the scene!

The trickiest part to make on the
whole model is the wing root fairing.
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This should be left until the wing has
been sheeted. First of all, try to obtain
as perfect a fit as possible between the
wing and the fuselage by trimming the
fuselage sides. Then attach the wing to
the fuselage with a large rubber band
right around the fuselage so that it is
held firmly to the wing, then slide the
ply fairing gussets, marked F1 on the
plan, between the wing and fuselage
making sure that it touches the wing
along its whole length from L/E to T/E
then cement to the fuselage. When dry,
remove the wings and you are then

ready to fit the balsa fairing blocks; these
require very careful carving to obtain a
good fit between the fuselage and the
ply gusset. When you are satisfied with
the fit, cement the blocks in place and
carve them to the concave section shown
on the plan and then sandpaper to a
smooth blending curve from the edge of
the ply to the fuselage.

As the tail unit is so easy to make, I
will not insult your intelligence by telling
you how to make it, but I will say a
word about the control surfaces. On the
full size aircraft these are fabric cov-
ered, and if you like a bit more work
these could be built up and covered with
nylon and would possibly be a bit lighter
than the solid ones I used.

As that just about covers all the com-
ponents I will mention the finishing
process. The model is covered with ny-
lon doped on, followed by about four
coats of sanding sealer. You will need
a spray gun to get an authentic finish,
one that will adjust to a fine spray, which
is required to spray the dark green
patches over the light sand color which
is the color scheme of the upper sur-
faces; the lower surfaces are a pale blue
gray. For more detailed information on
color schemes, cockpit details, and pho-
tographs, I strongly recommend that you
obtain Profile No. 28 from Profile Pub-
lications. Any scale modeler who has
not heard of these is missing out on a
good thing. I know that these are avail-
able in the U.S., as I have seen them
advertised in your magazines, so you
should have no trouble in obtaining
them.

On seeing the large three bladed air
screw in the photographs, you may be
thinking that I have something special
in the way of a power plant, but I am
sorry to say that it was made for photo-
graphic purposes only and the model is
flown on the usual 12 x 6 two blade ny-
lon prop.

When it comes to flying this model,
you should have no trouble at all as it
is as easy to fly as a conventional multi.
No side or down thrust was required on
the original model when powered with
the Veco 45 and, later on, when the
Merco 61 became available, 1 fitted one
to the 202, and apart from a half ounce
of lead on the tail, no other adjustments
were necessary and the performance was
much improved.

When fitted with the F & M Midas,
Bonners, and Veco 45, the model
weighed 6% Ibs., but over the years, the
model, like its owner, has put on a little
weight, due to the larger engine, silencer,
oil soakage and various repairs and the
model now tips the scales at 8 lbs. At
this weight the landings are a bit hectic
and although the general performance is
still quite good, 1 have retired the model
as I feel that I have had my money’s
worth from it, and there are other proj-
ects I wish to pursue.



LOCKHEED XH-5IA

By JOHN M. BURKHAM

For the RC’er who wants the ultimate, here’s a scale 70" diameter rigid rotor helicopter
for full house proportional. The author’s text and engineering drawings will provide you
with a sound basis for advanced experimentation.

I. INTRODUCTION

ERE’S one for the fellows who are
bored with things like multi-engine
carrier landings and piggy-back sailplane
Jaunchings. It's an eight pound, four
control, 70-inch diameter rigid rotor
helicopter. It can be flown as a rectan-
gular fuselage section experimental job
and then finished up with a fuselage
shell of balsa or fiberglass to be a scale
model of the Lockheed XH-51A heli-
copter. Here's a model you can literally

fly in your own backyard.

The model was made as small as pos-
sible to carry full quad proportional gear
and still have light enough disk loading
for safe vertical autorotational capabil-
ity. One of the design objectives was to
keep the machine work as simple as
possible. Well, all I can say is you
should have seen it before it was simpli-
fied. The model is about one order of
magnitude more difficult than a multi-
engine scale airplane, and should be
attempted only by an experienced and
clever machinist. Estimated-time to
build is about six months, spending most
of your spare time on it. It took two
such full months to design the thing.
First came the preliminary specs and
some aerodynamic calculations to deter-
mine size, hovering power, rotor rpms
and autorotation capabilities. Then some
preliminary designing and weight and
balance estimates. Next came detail de-
signing and working out the many tech-
nical problems, along with a little stress
work. The C.G. was kept track of dur-
ing the many changes. Finally came the
work part, putting the design on Mylar
so that other people could build it.

II. DESIGN FEATURES
A. Rotor

The rigid rotor and stabilizer bar were
chosen not only to give stability in the
air but also to minimize roll over on
landing. A teetering or flapping rotor
could have been made stable in the air
by a gyro stabilizer bar, but they give no
roll or pitch damping to the fuselage in
the event of a sidewise or forward speed
landing. The aircraft would bounce once
and roll over, creaming the blades. The

rigid stabilized rotor tends to hold the
fuselage attitude constant regardless of
external influences.
B. Controls

This model has more coupled controls
than most full scale single rotor heli-
copters have. Not only is the throttle
coupled to the collective pitch of the
main rotor but also to the tail rotor
pitch. When the pilot gives an up-
collective control motion, the engine
throttle is also opened a little and the
tail rotor thrust is increased to take care
of the added torque. Another servo is
connected to the tail rotor control like
a trim servo to give independent yaw
control. The lateral and longitudinal
servos serve the purpose of exerting a
tilting moment or force on the stabilizer
bar, not a displacement. The bar then
precesses or tilts in the direction 90°
later around the azimuth from the point
where the force was exerted. The pitch
links from bar to blades then change the
blade pitch cyclically and the rotor re-
sponds immediately, tilting the fuselage
also.
C. Radio Gear

Although proportional gear has been
shown, a reed system should work very
satisfactorily, using trim type servos for
throttle-collective and yaw and self-
neutralizing for the lateral and longi-
tudinal control servos. The antenna ex-
tends out in front like a yaw boom on a
real helicopter. This position gets it
away from interference-producing
mechanisms, puts it near the receiver,
and helps get the C.G. forward. For
nearby flying, hovering and slow for-
ward flight, the antenna could be short-
er than three feet.
D. Performance

Calculations indicate that only Y
horsepower from the engine is required
for hovering at 8 pounds gross weight,
out of ground effect. Of this ¥4 horse-
power, only .168 is required by the main
rotor, the rest going into transmission
and cooling losses and tail rotor power.
At full power from the Veco .45 engine,
the helicopter should be able to lift over
15 pounds total!

E. Tail Rotor Drive

The tail rotor is driven by a flexible
shaft (Y4s diameter music wire) sup-
ported at four places by Teflon tubing.
This system keeps the drive train within
the envelope of the scale helicopter and
eliminates one gear box or universal
joint at the bend in the tail boom.
Torque limiting clutches connect the
shaft to the gear box at each end and
prevent twisting off the shaft in case the
tail rotor strikes something while the
main rotor is turning. The tail rotor in-
cidentally is two inches larger in diam-
eter than scale size because a suitable
pair of 6:1 ratio bevel gears could not
be found. If the builder wishes to drive
the tail rotor at six times main rotor
speed by suitable changes in gearing,
the diameter may be reduced to 12
inches and the blade chord reduced in
proportion.

F. Flywheel and Clutch

A centrifugal clutch is built into the
flywheel whose inertia is approximately
equal to that of a 15 inch propeller. En-
gage speed is set at something above
idle speed (say 3,500 rpm) so that the
engine can be started without turning
the rotors. Assuming needle valve ad-
justments have been previously made,
the engine is started in idle position, and
the pilot retreats to a respectable dis-
tance with transmitter in hand. The
throttle is advanced slowly, the rotor
comes up to speed, the aircraft becomes
light on the skids, the pilot checks the
trim of the cyclic controls as he watches
the model, and then as the throttle is
advanced still further, the model lifts off
the ground. Autorotational descents
with engine running can be performed
merely by closing the throttle (slowly).
The tail rotor is driven directly from
the main rotor and downstream of the
free wheeling clutch so that directional
control is maintained during autorota-
tion. Recovery from autorotation while
engine is running can be made by ad-
vancing throttle slowly, to avoid large
shock torque as the engine catches up
with the rotor.
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111. CONSTRUCTION
Hard balsa, hard aluminum and hard
plywood should be used in construction.
Where an aluminum bracket has bends
in it, half hard should be used. Where
set screws are used to hold gears and
hubs to shafts, Loctite or epoxy should
be used to hold them in. In many cases
links and levers are connected by means
of washers epoxied to the wire on either
side of the link. To prevent rust all ex-
posed steel surfaces should be painted
with epoxy paint or zinc chromate prim-
er. It is suggested that due to the ex-
treme complexity and large number of
parts involved, construction be done
in an order such that parts can be as-
sembled soon after they are made. Also,
partial assemblies can be tested and if
necessary changed before the complete
helicopter is assembled. Such an order
of construction and testing is as follows:
Construction
1. Fuselage and landing gear
2. Engine mounting
3. Flywheel-clutch
4. Cooling fan drive
5. Fuel tank
6. Transmission
7. Free wheel clutch and shaft
8. Tail rotor take-off
9. Pylon and upper controls
10. Swashplate and push rods
11. Main rotor and stab. bar
12. Radio and Servo instll.
13. Tail rotor drive shaft
14. Tail rotor gear box
15. Tail rotor
16. Tail rotor controls
17. Horizontal stabilizer
18. Covering
The following are suggestions for spe-
cific construction problems of the mod-
el:

1. Fuselage and landing gear: The
crosspieces in the tail boom are
mostly %g x 14 balsa strips cemented
on the inside surface of the longer-
ons. Then %iex%ge strips are ce-
mented edgewise to the Y6 X % strips
to strengthen the latter and support
the covering. Larger glue area and
much better strength-to-weight ratio
result from this type construction.
Some covering can be done to
strengthen the fuselage for interim
testing.

2. Engine mounting: Pre-drill the
hardwood for wood screws to avoid
splitting. Epoxy cement is also ad-
vised. Take care to get crankshaft
perpendicular to plywood top deck
for smooth running coupling be-
tween the clutch and transmission.

3. Flywheel-Clutch: Accurate balanc-
ing is essential for smooth running.
Balance each part before assembly
and then balance on assembly, piece
by piece. By calculation, if % di-
ameter solder in pieces %gs long, is
closely packed in the coil spring with
no gaps, and if the preload in the
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7.

. Transmission:

connected spring is 1% pound ten-
sion when slipped over the inner ring
of the pressure plate, engagement
should occur at 3,000 rpm. It may
be desirable to set this speed higher
by increasing spring tension.

. Cooling Fan Drive: Gears should

have a few thousandths of backlash,
Pre-lubricate teeth and shafts with
Lubriplate light grease. It will be
thrown off the teeth but the surfaces
will be plated somewhat.

.Fuel Tank: Fasten in with several

wraps of soft copper wire and twist
ends, unless you can find some fuel-
proof rubber bands. Fill by remov-
ing fuel line from nylon filter.
Since ample power
is available, a sleeve bearing drill
gear reduction could be used in place
of the ball bearing one shown. The
ratio should be about 20:1, which is
about what most 3§” drills run. Two-
stage reduction is essential to turn
the rotor the right direction. Be sure
the input shaft (part of the armature
of the drill motor) is supported
against cocking by two bearings.
Quite a bit of weight can be pared
off the case with saw and rotary file
and hand file, depending on ambi-
tion.

Free Wheel Clutch and Shaft: The
brass bevel gear is clamped to the
main rotor shaft rather than set-
screwed to it, to avoid distorting the
thin tubing and binding the sleeve
bearing. That bearing should be a
close fit to minimize wobbling of the
rotor shaft. Try to get nearly equal
pressure on both pawls of the
ratchet.

.Tail rotor takeoff: Be sure the

spring one-way clutch is wound the
right direction to tighten up when
the engine is driving the tail rotor.
Limit the maximum driving torque
to about twice normal driving torque
by limiting the number of turns
wound on each side of the parting
line between & shaft and % sleeve
over the drive shaft.

. Pylon and Upper Controls: The py-

lon is attached by screws into the
transmission case and screws through
flanges resting on the plywood deck
of the fuselage. The upper controls
should move freely in the direction
to tilt the swashplate by at least 4 or
5 degrees. It is important that the
resistance to tilt felt by the stabilizer
bar be kept to a minimum to avoid
feeding back unwanted precessional
forces into the bar. Otherwise the
bar would have to be made larger.
Small rubber washers are used in
various places to prevent side play
of links and yet allow some angular
motion. The special screws have un-
threaded lengths where links ride on
them, for more bearing area and
longer life of the links.

10.

11.

12.

13.

14.

15.

Swashplate and Push Rods: The
heart of the swashplate, its ball bear-
ing, may have to be ordered from
the manufacturer, Split Ball Bearing,
since most jobbers don't carry that
line. Be sure screws are cemented in
before extensive running is done. A
lost screw here in flight could be dis-
astrous.

Main Rotor and Stabilizer Bar: Bal-
ance each part individually before
assembly. Be sure all blades have
the same built-in coning angle. As-
semble blade spindles and set at ex-
actly 120° angles to each other be-
fore drilling 46 rivet hole. This rivet
shears if a blade strikes something.
Then attach blades and pattern at
120° to each other before drilling
screw holes in blade retainers. Stabi-
lizer bar should pivot freely on ball
joint in the center, but also have
very little looseness. Lubricate well
with Lubriplate grease. Balance ro-
tor by adding weight to the blade
tips. Balance bar by removing weight
from the tip (by drilling into the nose
of the tip weight and filling with
balsa).

Radio and Servo Installation: The
Micro-Avionics system dimensions
were used for the drawings. Any
good quad-proportional system could
be used, or even a reed system, using
trim type servos for throttle and tail
rotor and self-neutralizing for the
lateral and longitudinal controls.
Whichever system is used should
fail-safe with lateral, longitudinal
and tail rotor controls in neutral and
throttle in idle position. Model
should then autorotate at a vertical
rate of descent of 13 ft./sec. or less
and at a forward speed depending
on the C.G. position and cyclic con-
trol trim.

Tail Rotor Drive Shaft: If only three
foot lengths of %4 music wire are
available, solder two pieces together
with a split sleeve available in hobby
shops. Put the joint outside of the
supporting tubes. Have a slight com-
pression in the shaft to hold the
ends in their sockets. Wire should
be as straight as possible to start
with.

Tail Rotor Gear Box: Cement as-
sembled gear box in place in holes
cut in the balsa side pieces at the top
of the tail fin.

Tail Rotor: Assemble blades and
pitch links by first screwing on
blades to proper position. Put wide
ends of pitch links on Z-shaped wire
bracket which is not yet cemented to
14 control tube. Slide Z-bracket one
way and slip that link over blade
pitch arm. Slide other way and slip
the other one on. Some bending of
the Z-bracket will be necessary.

(Continued on page 72)
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LOCKHEED XH-51A

(Continued from page 66)
Then center it, check that both
blades are at same pitch and (epoxy)
cement Z-bracket in control tube.

16. Tail Rotor Controls: Keep backlash
to an absolute minimum, yet make
controls easy to operate.

17. Horizontal Stabilizer: It may be de-
sirable to add some hooks to the
leading edges and use fish line to
hold the stabilizer halves on, espe-
cially if the dowels become loose in
the sockets. Stabilizer is needed only
in high speed forward flight, to aid
stability and improve longitudinal
control.

18. Covering: Cover main fuselage with
142 plywood with suitable cut-outs
for tank, batteries, cooling, starting,
needle valve, etc. Cover tail boom
with 342 balsa with grain at 45°. Cov-
er that with silk and then dope or
Hobbypoxy. Keep tail boom and all
parts back there light to avoid hav-
ing to add four times that excess
weight at the nose.

IV. RIGGING AND TESTING

A. Test clutch and flywheel on an elec-
tric motor with some kind of tachom-
eter. Hold the output hub and check
speed at which clutch engages. Spin the
flywheel at 15,000 rpm (no higher) to
check its ability to hold together. (May-
be eight screws are needed instead of
six.)
B. After enough controls are completed
to hold the main rotor at any given col-
lective pitch, check the power and
collective pitch setting required to give
8 pound thrust at 562 rpm. Also check
throttle settings for idle at 2,200 engine
rpm, driving the rotor at 535 rpm in flat
pitch, and developing 8 pound thrust at
562 rpm and required collective pitch.
These settings are used in coordinating
throttle and collective pitch.
C. After the throttle servo has been in-
stalled juggle the wheel position and
length of slot in the collective pitch link
to satisfy the settings found in B above.
The pin should travel from one end of
the slot to the other while engine speed
increases from idle to 9,500. Then both
collective pitch and throttle should in-
crease to the settings for 8 pound thrust
and 10,000 engine rpm.

D. After tail rotor controls have been

installed for tentatively 10° tractor

thrust and 20° pusher thrust, find tail
rotor pitch settings to equalize main
rotor torque at 0° collective, 535 rpm,

and 8 pound main rotor thrust at 562

rpm. Juggle point at which the bell-

crank end enters the mixing lever be-
tween collective pitch link (to main ro-
tor) and tail rotor servo. Movement of
main rotor collective from 0 to 8 pound
thrust setting should change tail rotor
pitch from position to position required
to keep main rotor torque balanced

72

while tail rotor servo is held stationary.
Then choose pin position in tail rotor
servo wheel which gives about plus or
minus 10° tail rotor collective pitch
while main rotor collective is held sta-
tionary.

E. After installing lateral and longitudi-
nal control servos select tension springs
of a length and strength that will give
an increase in tension from say 16 oz.
minimum to 21 oz. more or 37 oz. maxi-
mum when stretched by the distance
traveled by the end of the servo arm.
When both springs and fishlines are con-
nected from servo to bellcrank and the
servo is rotated to end of travel one way,
the moment exerted on the stabilizer bar
should be about 8 inch ounces. This will
give a bar precession rate and aircraft
pitch or roll rate of about one radian per
second.

F. After model is fairly complete, check
rotor stability as follows. Hold model
overhead while engine is running and
main rotor collective pitch is set for
hovering. Gently tilt the model forward
and backward while noticing whether it
wants to tilt sidewise of its own accord.
Also notice how much resistance to tilt-
ing it offers. If it offers lots of resistance
to fore and aft tilt and wants to precess
or tilt 90° to the way you tilt it, it means
that the blades will have to be swept
forward slightly relative to the spindles.
Remove all but one blade retention
screw from each blade root, move blade
tip forward a quarter of an inch, redrill
holes if necessary and reinstall screws.
Check rotor balance roughly by check-
ing blade pattern (distance from tip-to-
tip). Again hold model overhead and tilt
it gently. When the model stops want-
ing to precess and still offers some re-
sistance to tilting, it should be stable in
the air. The larger and heavier the bar,
the more stable it will be in the air.

G. Check rotor response to lateral and
longitudinal control input by holding it
overhead loosely while it is practically
supporting itself. Have someone slowly
move the longitudinal control only. If
the model pitches forward or backward
only, you are lucky. Similarly for the
lateral control. If the model tilts for-
ward slightly while it is tilting laterally,
you can either always put in a little
longitudinal control with your lateral to
get pure lateral response, and put in a
little lateral with your longitudinal to
get pure longitudinal response. Or you
can reposition (rotate) the upper con-
trols on top of the pylon by the amount
necessary to give pure unmixed control
response. I hope I guessed right for the
necessary amount of lead and preces-
sion when I laid out the drawings.

H. Theoretical or calculated control
ranges are as follows:

Main rotor — Autorotation at +21%°
collective 8 1b. thrust at +8° and 562
rpm.

Tail rotor — Balance main rotor in flat

pitch and 535 rpm by +2%° tail rotor
pitch (in pusher direction). Balance
main rotor in hovering by +10° of
tail rotor collective. Allow additional
+10° for directional control.
Engine throttle—Unknown. (Not time
to find out experimentally.)
V. FLIGHT TESTING

It is suggested that a practice landing
gear be used for training and test flights.
This consists of bamboo or aluminum
tube extensions tied with rubber bands
to the model's own landing gear. These
extend the effective length and width of
the landing gear out to about % of the
rotor diameter and help prevent turn-
overs. Also tie the model down to a
steel or aluminum plate weighing about
ten pounds, allowing about one foot of
slack in the line. The line should be
fastened near the C.G. of the aircraft
and also of the plate. Testing should be
done on smooth concrete or macadam
so that the plate will slide if the model
gives a jerk on the line. As proficiency
and confidence increase, the length of
the line can be increased. Judging by
the length of time required to learn to
fly a real helicopter, probably twenty
hours of tie-down time are reasonable
before attempting a solo or free flight.
Many bugs will need eliminating also;
which might have caused a crackup if
they were not discovered during tie-
down.

Thought for the future: Rigid rotor
helicopters have the potential capability
for sustained inverted flight. This would
require changing the collective pitch
controls to give as much negative pitch
capability as it now has positive. This
may stimulate the modeler to imagine
other exciting world's firsts for radio-
controlled helicopter models.
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SCALE AIRCRAFT PLANS: 1940-1966

By FRANK B. BAKER

One of the most vexing problems of a scale builder
is that of locating plans. Often he can remember that a
plan for a given airplane was published, but can’t re-
member the magazine, month, or year. Thus, many
tedious hours are spent thumbing through magazines in
hopes of stumbling onto the desired plan. I used the
above procedure until my frustration level was exceeded
once too often. Therefore, I resolved to end the problem
altogether. I laid out some worksheets and systemati-
cally recorded every scale plan, three view, and solid
model plan, published in Model Airplane News, Ameri-
can Modeler, and RCM from 1940 until 1966. The data
on the work sheets was key punched into IBM cards
and sorted and tabulated. There are minor omissions

due to plans of unattestable quality but these are few
in number. The code scheme used is self evident except
for the accuracy rating. A three point scale was used,
where ‘A’ indicates I thought it was authentic (drawn
from factory plans or historical sources). Plans such as
those prepared by Wylam and Nieto received this rat-
ing. ‘G’ means that I thought the plan represented the
aircraft accurately enough to build a radio control
model from the plan. The lowest rating, ‘Q" means I
questioned the accuracy of the plan. Many so-called
scale U-control models received this rating. A large
number of 3-views also received a ‘Q’ rating if they
sresented no cross sections or were obviously figments
of the draftsman’s imagination.
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LISTING OF SCALE AIRCRAFT PLANS: 1340-1366

COMPILED BY FRANK B. BAKER
CODING SCHEME USED

Source
MAN Model Airplane News
MANA Model Airplane News Annual
AT Air Trails
ATA Air Trails Annual
AM American Modeler
AMA American Modeler Annual
RCM Radio Control Modeler
RCMA R/C Modeler Annual
Size
F Full Page
M Multiple Page
S Less than Page
Type
W Wylam
N Nye
U U-Control

R/C

Three view
Free flight

Solid model

Detail
Excellent
Cross sections
Construction
None

nwm—-H=

ZOXm

Accuracy
Authentic
Good
Questionable

A
G
Q

Abbreviations used on tabular headings:
S — source; | = issue; P = page; S = size;
T = type; D = detail; A — accuracy.

~ Aircraft  Alircraft - S | P STDA

1 100 THREE VIEWS WORLDS AIR AT 12/51 25 S TXG 54 AVRO MANCHESTER AT 7/42 33 FTXG

2 100 THREE VIEWS WWII AT 4/42 14 NTNG 55 BEBE-JODEL D-9 MAN 4/52 14 FT XA

3 ABC ROBIN MAN 2/56 21 FFCG 56 BEBE JODEL AM 12/57 17 FUCG

4 AEG BOMBER MAN 9/43 35 FTNQ 57 BEECHCRAFT G175 AM 1l0/58 18 FUCG

5 A.E.G. MAN 12/45 52 S TXG 58 BEECHCRAFT 17 Al7 MAN 3/62 26 MWERA

6 AERONCA C 3 AT 2/49 42 FUCG 59 BEECHCRAFT 17-Al7 MAN 4/62 26 MWERA

7 AERONCA C3 AM 2/62 35 FTERA 60 BEECHCRAFT Bl17 C17 MAN 7/62 24 MW ER

8 AERONCA C-3 MAN 10/66 26 F R CA 61 BEECHCRAFT B17 Gl7 DETAILS MAN 10/62 26 MWE A

9 AERONCA K AM 5/58 14 F RCG 62 BEECHCRAFT Bl17 Gl17 DETAILS MAN 12/62 26 MWE A

10 AERONCA TRAVELER 7FC MAN B/59 11 S FCG 63 BEECHCRAFT D17 G17 MAN 3/63 26 MWEA
11 AERONCA CHAMPION AT 8/46 55 FFCG 64 BEECHCRAFT D17 G17 MAN 5/63 26 MWE A
12 AERONCA CHAMPION MAN /59 51 SFCG 65 BEECH T 34A MENTOR AM 11/60 23 MUCG
13 AERONCA CHAMPION MAN 3/57 21 FFCG 66 BEECHCRAFT MENTOR 45 AT 1/50 55 F T XG
14 AERONCA CHAMPION AT 8/47 69 FTXG 67 BEECHCRAFT BONANZA MAN 12/49 20 FTXG
15 AERONCA TANDEM AT 12/42 22 FFCG 68 BEECHCRAFT BONANZIA 35 AT 6/49 40 MTE A
16 AERONEER MAN 4741 27 FFCG 69 BEECHCRAFT BONANZA AT 3/47 60 F T X G
17 AERO COMMANDER MAN 9/53 20 FUGA 70 BEDE BD-1 RCM 3/66 29 MRCA
18 AERO FLIGHT STREAK 125 MAN 7/48 20 F T X G 71 BELL P-39 AT 5/40 40 F T X G
19 AIR TRANSPORT P2 MAN 5/42 12 MFCG 72 BELL P 39 MAN 6/41 13 MF CQ
20 AIRSPEED AMBASSADOR AT 4/49 47 F T X G 73 BELL P 39 AT 1/43 38 FTXG
21 ALBATROS C-5 MAN 12/50 30 T NN A 74 BELL P 39D MAN 7/44 13 FTXG
22 ALBATROSS D-1, D-2 - MAN 5/ 46 32 MWEA 75 BELL P 39Q MAN 12/49 34 STXG
23 ALBATROSS D-3, D-4 MAN 6/46 28 MWER 76 BELL P 39 AT 6/54 31 suUCQ
24 ALBATROS DVA RCM 1/65 26 MTXG 77 BELL P 59A MAN 1/45 16 F W X A
25 ALBATROS DVA AM 1/61 31 s UCG 78 BELL AIRACOMET P-59 AT 1/46 55 FFCG
26 ALBATROS D.VA P MAN 6/60 21 FTXG 79 BELL XP59 AM 1/56 32 FTXG
27 ALBATROS TRIPLANE AT 2/49 50 MUCG 80 BELL P 63 A KINGCOBRA MAN 3745 14 MWE A
28 ALBATROS FUSELAGE MAN 11/46 28 MWEA 81 BELL P 63 KING COBRA AM 3/62 30 SRCG
29 ALEXANDER EAGLEROCK MAN 6/53 32 MNEA 82 BELL P 63 KINGCOBRA AM 1/59 21 SUCG
30 ALL AMERICAN ENSIGN AT 4/47 56 MF CG 83 BELL XP 77 MAN 8/45 16 F T X G
31 AM AG 1 AT 8/52 40 FUCG 84 BELL XS 1 MAN 3747 24 FTXG
32 AMERICAN MOTH V 1 MAN 1/65 40 F T X G 85 BELL X 1 MAN 9/56 13 FTXG
33 AMERICAN EAGLE Al29 MAN 9/62 19 F T XG 86 BELL X 5 AT 7/52 37 STXQ
34 ANDERSON GREENWOOD -14 MAN 3/49 18 FTXG 87 BELL YMF 1A MAN 5/41 28 FTXG
35 ANDREASSON BA 6 AM 7/61 31 sSUCG 88 BELL HELICOPTER AT 5/47 59 FTXG
36 ANDREASSON BA-7 AM 4/60 15 S TNG 89 BELLANCA YO 50 MAN 11/42 8 F T XG
37 ANDREASSON BA 7 AMA /60 1 FRCG 90 BELLANCA PACEMAKER AT /51 45 FUCQ
38 ANTOINETTE VII MAN 3/54 32 FTEG 91 BELLANCA COLUMBIA MAN 4/53 30 MNERA
39 ARADO AR 68 MAN 12/61 13 FRCOQ 92 BELLANCA BOMBER MAN 2/56 43 S T NDQ
40 ARADO 955 MAN 8/41 36 ST XG 93 BELLANCA MONOPLANE MAN 7/59 13 FUCOQ
41 ARGANDER SPECIAL MAN 7/57 11 STNG 94 BELLANCA CRUISEMASTER MAN 7/50 20 FTXA
42 ARMSTRONG WHITWORTH FK 10 AM 7/63 23 FTXG 95 BIRD BIPLANE MAN 9/55 24 MNER
43 ARMSTRONG WHITWORTH FK 8 MAN 1/62 31 FTXG 96 BLACKBURN MONOPLANE MAN 8/56 11 FFCG
44 ARMSTRONG ALBERMARLE AT 8/44 54 STNG 97 BLACKBURN BOTHA AT 9/42 21 ST XG
45 ATLAS H-10 MAN 1749 16 F T X A 98 BLACKBURN ROC MAN 1/41 16 F T X G
46 AUSTER B.4 MAN 2/52 14 S TNG 99 BLACKBURN BOTHA MAN 9741 36 STXG
47 AVIONS TIPSY NIPPER AM 12/60 17 FUCQ 100 BLACKBURN FIREBRAND(GOOD RC)AT 1/46 61 F T X G
48 AVIONS TIPSY NIPPER MAN 12/60 19 FF CQ 101 BLERIOT XI 1910 MAN 7/47 34 FWER
49 AVIONS HD 32 MAN 7/54 50 S T XOQ 102 BLOHM AND VOSS BV 138 AT 9/43 67 STNG
50 AVRO BIPLANE AM 10/59 58 S TNG 103 BLOHM AND VOSS ASYMETRICAL MAN 7/43 22 F T XG
51 AVRO LANCASTER MAN 6/44 12 F W XA 104 PBLOHM AND VOSS BV 141 ASYM AT 9/42 18 S T X G
52 AVRO YORK AT 4/44 60 S TNG 105 BLOHM AND VOSS BV 226 6ENG AT 9/42 18 ST XG
53 AVRO MANCHESTER MAN 7/43 52 FTXG 106 BOEING MB 3A MAN 1/52 30 FNEA
107 BOEING FB-1-FB-4 MAN 10/66 18 MWER
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174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

207
208
209

BOEING
BOEING
BOEING
BOEING
boeing
BOEING
BOEING
BOEING
BOEING
BOEING 15, XPW-9
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING
BOEING XPBB SEA RANGER
BOEING XB 47

BOEING B 47 PROP

BOEING 707

BOEING 707

BOOMERANG

BOULTON PAUL PARTRIDGE
BOULTON PAUL R.111
BOULTON PAUL DEFIANT
BOWLUS BUMBLEBEE

BREDA 65

BREGUET

BREWSTER BUFFALO
BREWSTER BERMUDA
BREWSTER BERMUDA
BREWSTER BUFFALO
BREWSTER B40

BRISTOL M.1C 1917
BRISTOL 170 FREIGHTER
BRISTOL BROWNIE

BRISTOL M.1C

BRISTOL BRITANNIA 100
BRISTOL BLENHEIM

BRISTOL BEAUFIGHTER
BRISTOL BEAUFIGHTER
BRISTOL BEAUFORT

BRISTOL BEAUFORT

BRISTOL F-2B

BRISTOL F-2B

BRISTOL F.2B

BUCKER JUNGNEISTER BU133
BUCKER JUNGMEISTER

BUHL BULL PUP

BURNELLI RB2

CAB MINICAB

CANT 2 1018

CAPRONI F.S

CAPRONI CAMPINI DUCT FAN
CASPAR CJ14

CASSUTT SPECIAL

CAUDRON

CAUDRON C460

CESSNA OE 2

CESSNA OE 2

CESSNA L 19

CESSNA L 27A

CESSNA XT 37

CESSNA UC 78 BOBCAT
CESSNA UC 78 BOBCAT
CESSNA 140

CESSNA 180

CESSNA 182 SKYLANE
CESSNA 195

CESSNA 310

CESSNA 320D

CF-100
CHANCE
CHANCE
CHANCE
CHANCE
CHANCE
CHANCE
CHANCE

B 17 E

B 17D (BRITISH)
B 17G

B 17G

B 29

B 29

AT 15

AT 15

XL 15

PT 17 KAYDET
C97 STRATOCRUISER
XPBB 1

VOUGHT
VOUGHT
VOUGHT
VOUGHT
VOUGHT
VOUGHT
VOUGHT
CHANCE VOUGHT
CHANCE VOUGHT
CHESTER JEEP

CHESTER JEEP

CHESTER JEEP

CHESTER SWEET PEA

COLUMBIA XJL 1

COMMONWEALTH CA 12 BOOMERANG
COMPER SWIFT

COMPER SWIFT

CONSOLIDATED PT-3

VE-7-9,U0-1
VE 7 9,00 1
SBU 2

XFSU 1
F40
F7U0
FBU
FB8U 1

MAN
MAN
MAN

12/44

10/48
9/48
10/61
4/45
10/42
3/43
8/50
5/58
12/54
5/56
2/44
6/62
2/51
7/42
5/46
2/41
6/48
7/60
11/41
4/42
5/41
10/41
11/65

4/59
8/57
12/54
2/44
11741
1/42
6/42
7/43
11/45
12745
7/51
11/58
10/56
10/50
1/57
2/52
2/46
11/53
8/42
7/63
5/65

12/61

4/58
2/57
7/62
10/52
12/57
6/55
8/64
8/64
3/53
7/56
5/64
4/49
9/56
1/65
3/52
3/57
4/57
12/57
11/53
1/47
5/57
8/55
8/60
8/57
/62
11/60
1/52
2/48
4747
10/63
1/58
2/56
B8/50
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CONSOLIDATED PT-3
CONSOLIDATED PB 2A
CONSOLIDATED PBY
CONSOLIDATED PBY 5A
CONSOLIDATED PB2Y-2
CONSOLIDATED B-24
CONSOLIDATED B 24E

CONSOLIDATED B 24
CORVAIR XP Bl
CONSOLIDATED XP-81
CONVAIR XF 92A
CONVAIR F 102

CONVAIR F 102

CONVAIR XFY 1

CONVAIR XC 99

CONVAIR B 46

CONVAIR 240

CONVAIR CHARGER COIN
COPPINGEN III MINIMOA
CORBEN BABY ACE
CORBEN SUPER ACE
CORBEN SUPER ACE
CP.30 EMERAUDE
CULVER V

CULVER V

CULVER V

CURTISS MODEL A
CURTISS JN 4 JENNY
CURTISS JN 4 JENNY
CURTISS JN4D

CURTISS JENNY

CURTISS JENNY

CURTISS NC-4

CURTISS TRIPLANE
CURTISS NC 4

CURTISS NC 4

CURTISS RACER

CURTISS R3C-1 RACER
CURTISS R 6

CURTISS CONDOR NBS-4
CURTISS CONDOR BOMBER
CURTISS ROBIN

CURTISS ROBIN

CURTISS ROBIN

CURTISS ROBIN

CURTISS TRIAD

CURTISS HAWK P 1
CURTISS HAWK P 1
CURTISS SEAHAWK BIPLANE
CURTISS WRIGHT JUNIOR
CURTISS FALCON
CURTISS FALCON
CURTISS A 12 SHRIKE (GOOD R/C
CURTISS F7C 1

CURTISS FBC-1

CURTISS FBC 4/020CI
CURTISS FBC 4/020CI
CURTISS F9C 2 SPARROWHAWK
CURTISS F1l1C 2 P 6E
CURTISS Fl1C 2 P BE
CURTISS HAWK F 11 C
CURTISS P6-E HAWK
CURTISS P1l1C 2 GOSHAWK
CURTISS XPW B

CURTISS YIP 36
CURTISS HAWK

CURTISS HAWK

CURTISS HAWK 75
CURTISS KITTYHAWK I
CURTISS P-40

CURTISS P-40

CURTISS P-40D

CURTISS P-40F

CURTISS P-40F

CURTISS P-40F

CURTISS P-40N

CURTISS P-40Q IDEAL R/C
CURTISS XP-42

CURTISS SBC-2

CURTISS SBC-3

CURTISS XSBC-3
CURTISS XSB2C 1
CURTISS SB2C 1
CURTISS sB2C 3
CURTISS SB2C 3 HELLDIVER
CURTISS SB2C 3 HELLDIVER
CURTISS CW 23 EXPORT
CURTISS AT 9

CURTISS AT 9

CURTISS 052

CURTISS 052

CURTISS 052

CURTISS XP-55 ASCENDER
CURTISS SEAHAWK SC-1
CURTISS SEAHAWK
CURTISS C 76 CARAVAN
CURTISS WRIGHT C 46
CURTISS XF13C
CURTISS XF15C 1

DART KITTEN

CASSULT MD 450

AM

MAN

AT
AT

g7/50
3752
9/58
4744
9/41
5/41
2/44
8/54
4/64
4/50
1750
2/57
1/55
7/55

12/48

6/59
2/60

7/60
3/57

5/62
1/44
/63
2/42
3/43
3/55
3/57
3/40
7/46
8/41
6/42
7/41
12/41
7/44
8/63
7/63
8/40
3/42
12/45
9/42
12/41
2/43
7/45
4/46
3/49
11/43
8/41
3/58
10/47
5/52
T/51
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311
312
313
314
315
316
317
a1s
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
EEH
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
a7l
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412

TA

CASSULT MIRAGE IV 01
DB 3F RUSSIAN
DEHAVILLAND TRAINER
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEH-1

DEH-1

DEH-4

DEH-4
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DEHAVILLAND
DENIGHT SPECIAL

DEWOITINE D 27Cl
DEWOITINE D 510

DFS 230AA GLIDER

D.H. MOTE MINOR

CORNIER [O 217 E.2
DORNIER 215

DORNIER DO 217El

DOUGLAS MAILPLANE

DOUGLAS DWC WORLD CRUISER
DOUGLAS 0-43A

DOUGLAS 0-43A

DOUGLAS 0-46A

DOUGLAS TBD 1

DOUGLAS TBD 1 DEVASTATOR
DOUGLAS B-22

DOUGLAS B-23

DOUGLAS BA 5

DOUGLAS SBD 1

DOUGLAS SBD 3 DAUNTLESS
DOUGLAS SBD 3

DOUGLAS DB-7

DOUGLAS A 20

DOUGLAS P 70, A 20
DOUGLAS A-20 HAVOC
DOUGLAS A-20 HAVOC
DOUGLAS A-20 HAVOC
DOUGLAS A-20 HAVOC
DOUGLAS B 19

DOUGLAS DC-4, C54

DOUGLAS DC 6

DOUGLAS DC 6

DOUGLAS SUPER DC-3
DOUGLAS AD 1

DOUGLAS A-26

DOUGLAS B 26

DOUGLAS F4D

DOUGLAS X 3

DOUGLAS B 66

DOUGLAS B 66A

DOUGLAS AD2

DOUGLAS AD2 SKYRAIDER
DOUGLAS A2D-1

DOUGLAS A2D-1

DOUGLAS A2D

DOUGLAS D 558

ERCOUPE
ERCOUPE
ERCOUPE
FAIRCHILD
FAIRCHILD C 119G PACKET
FAIRCHILD PT 19
FAIRCHILD 22

FAIRCHILD C 119 B
FAIRCHILD AT 21
FAIRCHILD T-31
FAIRCHILD M 62 P T
FAIRCHILD
FAIREY F.D.1l

FAIREY ALBACORE

FAIREY ALBACORE

FAIREY BARRACUDA
FAIREY BARRACUDA
FAIREY FULMAR

FAIREY FULMAR

FAIREY SWORDFISH
FARMAN 1914

FIAT CR.42B

FIAT G.46

FIAT G 50

FIESELER FI 156 STORCH
FLEET F 10 G

FLEET TRAINER

FLEET CANUCK

FLEETWING BT-12

DH 88 COMET

MOTH

LEOPARD MOTH
HORNET MOTH

DHC 3 OTTER

DHC 3 OTTER

DEH 1

PUSS MOTH
DH-5
MOSQUITO
MOSQUITO
DRAGONFLY
VAMPIRE

CHIPMUNK

F 24

DHC-1 CHIPMUNK

DHC-1 CHIPMUNK

SPORTSMAN AMPHIP

ATA

10/61
6/43
7/50
5/49
2/52
9/50
6/51

12/59

11/50
6/53
2/59

11/52
3/62

10/48
3/49
1/49
2/46
1/46
7/57
2/51
2/43
4/43
9/43
5/46
5/50
7/53
B8/66
3/65
4/62

10/62
9/42
1/41
3/43
6/42
8/42

11/51
1/56
7/51
3/66
9/58
5/42
2/59
1/40
6/41

10/41
1/41
5/43
7/45
4/40
1/41

12/43
5/42
3/44
3/60
4/60

11/40

10/45
9/50
5/48
9/49
3/56
2/45

/53
5/51
6/54
4/57
3/55
6/51

/65

12/50

12/50
6/52
9/47
2/47
9/47
3/43
7/61
4/57
8/56

11/52
3/49
8/43
7/49
5/41

10/42
9/51
7/44
9/45
7/44

12/45
7/43

4/48
1/61

3748 _

5/50
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413

418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514

FLETCHER FL 23
FLETCHER BT 22

FOCKE WULF KURRIER
FOCKE WULF FW 187
FOCKE WULF 189

FOCKE WULF 190

FOCKE WULF FW 190
FOCKE WULF 190

FOCKE WULF FW 190
FOCKE WULF FW 190A3 AS
FOGA CM 170R MAGISTER
FOKKER C 2

FOKKER E.1

FOKKER E 1

FOKKER E3 EINDECKER
FOKKER EIII

FOKKER E IIT EINDECKER
FOKKER G 1

FOKKER DR-1

FOKKER DR-1

FOKKER DR-1 TRIPLANE
FOKKER DR 1 TRIPLANE
FOKKER DR 1 TRIPLANE
FOKKER D 7
FOKKER D 7
FOKKER DVII
FOKKER D.VIII
FOKKER D VIII
FOKKER D VIII
FOKKER D VIII
FOKKER F VIIB
FOLKERTS 1937
FOLKERTS RACER
FOLLAND MIDGE GNAT

FORD TRIMOTOR

FORD TRIMOTOR

FORD SATC TRIMOTOR

FORD 5ATC TRIMOTOR
FOUGA CYCLONE SAILPLANE
FOUGA CYCLONE GLIDER
FOUGA CYCLONE GLIDER
FOURNIER RF 01

FRANKLIN SPORT A

FRENCH REP MONOPLANE
FRIEDRICHSHAFEN G3
FULTON AIRPHIBIAN
GALLAUDET PW 4

GEE BEE

GEE BEE R 1

GEE BEE

GEE BEE SUPER SPORTSTER
GLOBE SWIFT

GLOBE SWIFT

GLOSTER SEA GLADIATOR
GLOSTER GOLDFINCH 1928
GLOSTER GAMECOCK 11
GLOSTER GLADIATOR
GLOSTER JAVELIN

GLOSTER GA 5

GLOSTER METEOR

GLOSTER METEOR

GLOSTER METEOR IV
GOODYEAR F2G COOK CLELAND
GOODYEAR
GOODYEAR
GOODYEAR
GOODYEAR
GOODYEAR
GOODYEAR
GOODYEAR
GOTHA GOS
GOTHA GOS
GOTHA 242 GLIDER
GRANVILLE GEE BEE R 1
GREAT LAKES 2T 1A

GREAT LAKES TRAINER
GREAT LAKES TRAINER
GREAT LAKES TRAINER
GREGOR FDB 1

GREGOR FDB 1

GRUMMAN F2F 1

GRUMMAN F2F 1

GRUMMAN F3F 3

GRUMMAN GULFHAWK G-22
GRUMMAN WIDGEON

GRUMMAN WIDGEON

GRUMMAN WIDGEON

GRUMMAN MALLARD

GRUMMAN G 36A F4F
GRUMMAN F4F-4

GRUMMAN F4F-4

GRUMMAN FAF WILDCAT
GRUMMAN F4F WILDCAT
GRUMMAN FAF 3 WILDCAT
GRUMMAN SKYROCKET XF5F 1
GRUMMAN SKYROCKET
GRUMMAN F6F 3

GRUMMAN F6-F

GRUMMAN F6F

GRUMMAN F6F HELLCAT
GRUMMAN F6F HELLCAT
GRUMMAN F7F-1

RACERS (24)
MINNOW
SHOESTRING
SHOESTRING
SHOESTRING
GA-2 DUCK

3M TRIMOTOR

RACERS (SMALL 3VW)

MAN

AT

RCM

6/58
2/61
8/43
7/52
9/57
3/60
5/60
7/63
12/53
8/57
7/61
9/51
3/58
/59
2/60
2/60
4/58
9/51
3/56
1/65
3/65
5/54
6/54
5/50
2/50
2/50
2/62
4/64
2/49
7/54
5/52
2/62
/59
3/58
5/58
10/51
1/47
12/46
1/64
11/63
4/61
12/55
2/53
12/52
10/48
7/46
12/46
4/58
1/52
2/50
1/49
9/52
1/66
B/66
11/47
1/58
2/58
9/42
7/58
9/57
7/46
6/58
5/56
3/50
12/43
9/57
12/60
12/55
4/66
12/42
3/45
3/45
9/47
12/40
6/42
9/53
7/60
8/60
5/63
8/40
9/41
1/44
8/46
1/57
6/59
7/59
9/45
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521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
5586
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616

FIF

F7F TIGERCAT
F7F 1 TIGERCAT
F7F 1 TIGERCAT
F8F

F8F

F8F-1 BEARCAT
F8F 2 BEARCAT
FBF BEARCAT
F8F BEARCAT
FBF

FIF 2

F9F 2

F9F 9

F9F COUGAR
F9F COUGAR
TBF-1

TBF AVENGER
TBF~-1 AVENGER
TBF AVENGER
TBM 3 AVENGER
TBM 3 AVENGER
XTB3F 1

SEF 1

AF 25

AG CAT

AO 1 MOHAWK
AO 1 MOHAWK
HALBERSTADT CL 2
HALBERSTADT D1
HALBERSTADT D-II

HALL RACER

HALL RACER BULLDOG
HANDLEY PAGE 0/400
HANDLEY PAGE 0/400
HANDLEY PAGE VICTOR
HANDLEY PAGE
HANDLEY PAGE
HANDLEY PAGE
HANDLEY PAGE HALIFAX
HANDLEY PAGE HARROW
HANNOVER CL.111A

HANSA BRANDENBURG
HAWKER FURY

HAWKER FURY 11

HAWKER SEA FURY

HAWKER SEA FURY 11 FB 11
HAWKER SEA FURY 11 FB 11
HAWKER SEAHAWK

HAWKER HURRICANE

HAWKER HURRICANE

HAWKER HURRICANE MK 11C
HAWKER HURRICANE MK 11C
HAWKER HURRICANE

HAWKER HURRICANE

HAWKER TYPHOON

HAWKER TYPHOON

HAWKER TYPHOON

HAWKER TYPHOON

HAWKER TYPHOON

HAWKER TEMPEST

HAWKER TEMPEST

HAWKER TEMPEST

HAWKER TEMPEST +1

HAWKER HUNTER

HAWKER HUNTER

HAWKER HUNTER

HAWKER HUNTER TMK 7 8
HAWKER P.1081

HAWKER P1127

HEATH BABY BULLET

HEATH BABY BULLET

HEATH PARASOL/MIDWING
HEINKEL 219

HEINKEL HE 51

HEINKEL 60

HEINKEL HE.lllK

HEINKEL HE 111 GLIDER TUG
HEINKEL HE-112

HEINKEL HE 112 U
HEINKEL HE 113

HEINKEL HE. 113

HEINKEL 114

HEINKEL HE 116P

HEINKEL 177

HEINRICH 1909 MONOPLANE
HEINRICH VICTOR SCOUT
HELIOPLANE

HENSCHEL 129

HOTSPUR II GLIDER
HOTSPUR 1I GLIDER
HOWARD IKE

HOWARD IKE

HOWARD PETE DGA 3
HOWARD GH 1

HOWARD DGA 125 TRAINER
HUGHES h 1

HUREL DUBOIS HD 10

I 26 RUSSIAN

IL 2 STORMAVIK

ISAACSON ASYMETRICAL
JAMIESON JUPITER

HAMPDEN
HAMPDEN

AT

2EEE

AT
AT

EREEEEREREEREE

AT
MAN

g2

AT

MAN

MAN
AT
AT

AT

6/46
6/57
4/61
5/61
2/46
5/46
6/46
11/52
10/60
11/60
2/61
4/48

5/55
5/56
5/56
9/42
1/43
3/46
7/57
8/62
9/62
6/48
9/55
9/51
i761
10/60
10/60
4/48
1/41
3/66
11/45
11/57
4/55
5/55
4/54
1745
7743
6/41
2/42
9/41
7/61
8/55
10/54
5/63
7/47
1/63
2/63
2/53
9/41
9/53
9/64
10/64

2/65
10/43
8/43
2/44
/44
4/54
11744
8/53
3/62
1/49
10/52
6/53
9/53
4/62
B/51
8/61
1/64
5/59
12/50
12/64
3/63
B/41
9/41
8/44
4/40
1/41
11/41
6/42
B/41
5/43
B/42
6/60
6/53
2/53
9/42
3/44
3/43
/62
3/61
3/58
7/42
8/41
11/63
4/53
8/43
3/43
7/44
10/49
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#
L

639
640
641
642
643
644
645
646

692

693

694

695

696

697

698

699
700
701
702
703
704

705
706
707
708
709
710
711
712
713
714
715
716
717
718

JAPANESE ARMY TYPE 98
JAPANESE TT

JOCELYN
JUNKERS
JUNKERS
JUNKERS
JUNKERS
JUNKERS JUB7D

JUNKERS JU 88Al
KAWANISHI GEORGE
KAWANISHI H 02 EMILY
KAWASAKI TONY

KAWASAKI S 97

KI 83 RANDY

KINNER B 2 SPORTSTER
KNIGHT TWISTER JUNIOR
KNIGHT TWISTER

KNIGHT TWISTER

KYUSHU SHINDEN

LAIRD L RT

LAIRD L RT

LAIRD SOLUTION LC DW300
LAIRD SOLUTION

LAIRD SOLUTION

LAIRD TURNER LTR 14
LAVOCHKIN LA 7
LAVOCHKIN LA 17

LA 17

LEDUC 0.2

LEIGHNOR SPECIAL

LINN MINI MUSTANG
LOCKHEED ORION

LOCKHEED SIRIS ALTAIR ORION
LOCKHEED SIRIUS
LOCKHEED VEGA

LOCKHEED VEGA

LOCKHEED VEGA

LOCKHEED ELECTRA
LOCKHEED HUDSON
LOCKHEED VENTURA
LOCKHEED PV 1 VENTURA
LOCKHEED PV 1 VENTURA
LOCKHEED P-38

LOCKHEED P-38

LOCKHEED P-38

LOCKHEED P-38

LOCKHEED P-38 J
LOCKHEED P-38

LOCKHEED P-38

LOCKHEED RC 121C CONNIE
LOCKHEED PV 2

LOCKHEED XFU 1

LOCKHEED U 2

LOCKHEED U 2

LOCKHEED U 2

LOCKHEED P-80

LOCKHEED F-90

LOCKHEED F-94

LOCKHEED F-94

LOCKHEED XF 104
LOCKHEED C 130 HERCULES
LOENING PA 1

LOENING AMPHIBIAN
LOENING AMPHIBIANS
LOENING AMPHIBIANS
LOENING AMPHIBIANS

LONG MIDGET MUSTANG
LONGSTER WIMPY

LOIRE 46

LOVING WAYNE WR 1

LUSCOMBE SILVAIRE
LUSCOMBE SEDAN

MACCHI CASTOLDIA
MACCHI C.202

MACCHI MB. 323

MACCHI C 202

MACCHI MB 308

MACCHI C.202

MACCHI C.202

MARTIN BAKER MB 5
MARTIN SC-1

MARTIN A 22 MARYLAND
MARTIN BALTIMORE
MARTIN B-26

MARTIN B 26D

MARTIN B 26D

MARTIN B 26

MARTIN XPBM 1

MARTIN PBM 1

MARTIN PBM 3

MARTIN PBM 3C MARINER
MARTIN PBM 3C MARINER
MARTIN SPB2M 1

MARTIN PGM 1 SEAMASTER
MARTIN XPd4M 1

MARTIN 202

MARTIN CANBERRA MK 1
MARTIN XB-51

MAX HOLSTE MH-152

MAX HOLSTE MH-152
MCDONNELL F 101 VOODOO
MCDONNELL F3H 1N DEMON

PARSONS AEROBATIC
JU 86P

Ju 52K

JuU 86

JU87B-D

MAN

MAN

MAN
MAN

MAN
MAN
AT

MAN
ATA
MAN
AT
AT
AT
AT
MAN

MAN

MAN

10/44

11/58
7/47

7/52
9/51
6/60
7/57
7/63
2/50
2/56
1/59
12/52
11/55
3/65
3/59
2/43
6/43
9/65
12/65
3/41
7/43
2/46
2/46
11/56
12/56
6/65
12/55
2/49
9/54
2/58
B8/60
8/60
12/45
2/51
11/49
3/52
11/56
6/56
7/62
6/58
7/58
9/58
10/58
6/49
9/54
3/49
1/51
6/59
3/48
/58
3/57
2/54
9/54
9/49
6/43
2/43
1/54
5/52
4/44
12/42
6/41
9/44
11/44
3/53
7/42
1/42
9/43
1/64
2/64
3/42
12/56
/47
12747
7/51
4/50
3/52
9/52
8/55
8/54
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740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
7817
788
789
790
791
792
793
794
795
796
797
798
799
BOO
801
802
803
804
805
806
807
gos
809
8l0
811
812
813
B14
B1l5
B16
817
818
819
820

78

MCDONMNELL FD 1 PHANTOM
MCDONNELL F2H 1 BANSHEE
MCDONNELL XF 85 PARASITE
MCDONNELL F-88A

ME-109
ME-109
ME-109
ME-109E
ME-109E
ME-109J
ME-110
ME-110
ME-110
-BF-110D
ME-163B
ME-210
ME-210
ME-262
410 Al
TOOT
TOOT

MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MESSERSCHMITT
MEYERS LITTLE
MEYERS LITTLE
MIG 3

MIG 3, I-18
MIG UTKA

MIG 15

MIG 15

MIG 15 TWO SEAT

MIG 17

MIG 19

MIG 19 FARMER

MILES MASTER

MILES MASTER II

MILES MAGISTER

MILLER SPECIAL LITTLE GEM
MISC FRENCH WWII

MISC WWII FIGHTERS
MITSUBISHI JACK
MITSUBISHI RUFE
MITSUBISHI ZERO
MITSUBISHI ZERO
MITSUBISHI ZEKE
MITSUBISHI OB 31 BETTY
MITSUBISHI S 00 FLOAT
MITSUBISHI O MK2
MITSUBISHI 00

MITSUBISHI KB 9805

MISS LOS ANGELES
MONOCOUPE
MONOCOUPE
MONOCOUPE
MONOCOUPE
MONOCOUPE 90AF

MOONEY MITE

MOONEY MITE

MOONEY M 18 MITE

MORANE SAULNIER

MORANE SAULNIER N BULLET
MORANE SAULNIER MS 880
MOSCA 1 16

MR MULLIGAN

MXY 8

NAKAJIMA KI 84 FRANK
NAKAJIMA MYRT

NAKAJIMA 19

NAKAJIMA 91

NAKAJIMA 19 BOMER

NELSON HUMMINGBIRD
NESMITH COUGAR

NIEUPORT 24BIS

NIEUPORT 27
NIEUPORT 24
NIEUPORT 24
NIEUPORT 28
NIEUPORT 28
NIEUPORT 28
NIEUPORT 28
NIEUPORT NIGHTHAWK

NIEUPORT TRIPE

NOORDUYN NORSEMAN

NORTH AMERICAN NA 68

NORTH AMERICAN NA 73, P 51A
NORTH AMERICAN P 51B

NORTH AMERICAN P-51B

NORTH AMERICAN P-51B

NORTH AMERICAN P-51H

NORTH AMERICAN P-51K

NORTH AMERICAN P-82

NORTH AMERICAN F-82

NORTH AMERICAN B-25

NORTH AMERICAN B-25

NORTH AMERICAN B-25

NORTH AMERICAN XB 21

NORTH AMERICAN AT 6

NORTH AMERICAN AT 6

MORTH AMERICAN SNJ

NORTH AMERICAN XP-86

NORTH AMERICAN F 86D

NORTH AMERICAN F 86F

NORTH AMERICAN F 86D F86K
NORTH AMERICAN FJ 4

NORTH AMERICAN FJ 3

NORTH AMERICAN NAVION

1948
9AL 15

27
27

ATA

ATA
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840
B4l
842
B43
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
B75
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
91l
912
913
914
915
916
917
918
919
920
921
922

AMERICAN
AMERICAN
AMERICAN
AMERICAN
AMERICAN
AMERICAN
AMERICAN
AMERICAN
NORTH AMERICAN
NORTHROP A 17A
NORTHROP FLYING WING TWIN
NORTHROP FLYING WING
NORTHROP F 61

NORTHROP P 61

MORTHROP P 61

NORTHROP P 61

NORTHROP T 38

NORTHROP SM 62 SNARK
NORTHROP X 4

NORTHROP F B9

NORTHROP F89 D SCORPION
NORTHROP C 125 TRIMOTOR
NORTHROP N 156F

NORTHROP N 156F

NUFFIELD NAPIER HESTON RACER
NUMEROUS JAP 3 VIEWS
NUMEROUS WWII FIGHTERS

OPEL RAK 1 ROCKET GLIDER
ORENCO D

PARNALL PIXIE

PERCIVAL P.56 PROVOST

NAVION
NAVION

T 28A
T-28

B 45

B 45

B 45

F 100
NA300 COIN

PFALZ D 3
PFALZ D 3
PFALZ D 3
PFALZ D 12
PFALZ D 12
PFALZ D 12

PIEL EMERAUDE

PIETENPOL AIR CAMPER
PILATUS PORTER

PIPER J 3 CUB

PIPER CUB J 3

PIPER J3 CUB

PIPER J3 CUB

PIPER SUPER CRUISER

PIPER VAGABOND

PIPER SKYCYCLE

PIPER SKYCYCLE

PIPER PA 8 SKYCYCLE

PIPER TRIPACER

PIPER PAWNEE

PIPER COMMANCHE

PIPER COMMANCHE

PIPER APACHE

PITCAIRN MAILWING

POETZ 63 11

PORTERFIELD COLLEGIATE

POU DU CIEL

PZL P 11C

REARWIN SPEEDSTER

REARWIN TRAINER

REGGIANE RE 2001

REPUBLIC GUARDSMAN

REPUBLIC YB 43

REPUBLIC P 47

REPUBLIC P 47B

REPUBLIC P 47D PHOTOS
REPUBLIC P 47D

REPUBLIC P 47D

REPUBLIC P 47D

REPUBLIC P 47D,N

REPUBLIC P 47N

REPUBLIC XF 91

REPUBLIC XFP B4

REPUBLIC F 84F

REPUBLIC F 105B THUNDERCHIEF
REPUBLIC RC-3 SEABEE
REPUBLIC SEABEE

RERWIN SKYRANGER

REARWIN SPEEDSTER

REARWIN SPEEDSTER

REARWIN SPEEDSTER

REX MONO

ROLAND Cl1 WAHLFISCH

ROLAND D 2 WAHLFISCH

ROLAND D 2

ROLAND D 2, D 2A

ROSE PARAKEET

RUMPLER TAUBE

RUMPLER C-3

RUMPLER C-IV

RUMPLER D 1

RYAN M 1

RYAN NYP

RYAN NYP

RYAN NYP SPIRIT OF ST LOUIS
RYAN
RYAN
RYAN
RYAN
RYAN
RYAN

ATA

ATA

MAN

MAN
AT

MAN

7/46

/51
4/64

12/43

1/57
9/49

10/56
11/50
1/62
2/61
10/43
6/44
/43
8/51
3/63
6/59
2/53
8/47
9/47
10/47
5/48
6/48
1/49
4/60
3/61
9/63
10/41
10/58
9/59
6/61
6/47
8/49
11/45
11/45
1/60
3/52
10/61
6/62
5/66
2/64
1/59
1/41

12/42

10/61
12/44
9/61
3/62
/54
10/65
/51
11/46
5/51
1/58
1/46
8/46
3/43
1/40
7/40
5/41
1/66
9/62
9/49
6/50
7/50
1/49
10/51
6/50
12/50
5/51
5/65
4754
6/57
3/59
2/44
9/60
7/62
7/66
1/41
3/59
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953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
lo04
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024

pt 22
XF2R 1 FIREBALL
105
J 35
91C SAFIR
32

A

210 DRAKEN

SAAB J 29 S
SABLAR SPECIAL

SAF U1 L 28

S.A.I. K2-10

SALMSON SAL 2-A2
SALMSON 2A2

SALVAY STARK SKYHOPPER
SASEBO O PETE

SAVIOA S 55

SB 3 RUSSIAN

SCHWEIZER TG 2 GLIDER
SE 4 RACER

SE 5

SE S

SE 5

SE §

SEKORSKY S 29A

SEVERSKY AP 7

SEVERSKY P 35

SEVERSKY P 35

SHORT STERLING

SIEMENS D 4

SIKORSKY YR 4B

SIM TEXAN

SIPA 5901

SIPA 200

SITTS PLAYBOY

SITTS SPECIAL

SITTS JR

SITTS SPECIAL BIPE
SITTS SPECIAL

SITTS SPECIAL

SKIMMER XC-1

SKYFARER

SMITH MINIPLANE

SMITH MINIPLANE

SNCASO TRIDENT

SNCASO SO 4050

SNCASO 507060

SNECMA C 450

SOPWITH 1-1/2 STRUTTER
SOPWITH PUP

SOPWITH TRIPE

SOPWITH TABLOID SCOUT
SOPWITH SNIPE

SOPWITH SNIPE

SOPWITH SNIPE 7F-1.
SOPWITH CAMEL

SOPWITH CAMEL

SOPWITH SE 5 A

SOPWITH DOLPHIN 5F.1
SOPWITH DOLPHIN 5F.1
SOPWITH DOLPHIN 5F.1
SOPWITH DOLPHIN

SOPWITH ATLANTIC BIPLANE
SPAD S.VII

SPAD S.VII

SPAD 5.VII

SPAD 13

SPAD S XIIIC.1l

SPAD 13C. 1

SPERRY MESSENGER
STANDARD E-1

STANDARD MODEL J
STEARMAN PT 17

STEARMAN PT 17

STEARMAN XA 21

STINSON TRIMOTOR

STINSON DETROITER
STINSON JUNIOR SM 2
STINSON JUNIOR S

STINSON JUNIOR S

STINSON MODEL R

STINSON AIRLINER MDDEL T
STINSON AIRLINER MODEL 1
STINSON AIRLINER MODEL U
STINSON S
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON RELIANT
STINSON 0-49
STINSON 105
STINSON 105
STINSON VOYAGER
STINSON 125
STINSON 150
STINSON STATION
STINSON 0 49
STINSON L 49
STORMAVIK IL 2

SR 5

SR 6 10
SR

SR 6

GULL WING
GULL WING
GULL WING

WAGON

MAN

MAN
MAN
AT
AT
MAN
ATA
AT
MAN
MAN
AT
MAN

9/50
8/50

10/50
11741
1/61
3/60
1/56
1/54
11/50
1/59
3/66
12/62
7/45
12/49
10/45
11749
4/52
2/48
3/48
12/44
4/47
5/47
6/47
1451
7/59
3/46
4/46
9/63
8/60
7/46
3/42
5/62
2/50
1/55
2/62
4/50
6/41
6/49
12/49
1/59
11/59
12/58
2/59
10/61
11/61
12/61
1/60
2/60
5/60
12/60
12/59
6/60
1/61
3/61
6/61
2/50
4/40
11/41
6/48
/46
1/47
5/53
7/41
2/43
6/44
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SUD VvJ l0l1C
SUD-OUEST SO 4000
SUPERMARINE SPARROW
SUPERMARINE S 6B
SUPERMARINE S 6B
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE MK VIII
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE SPITFIRE
SUPERMARINE E10/44
SUPERMARINE ATTACKER
SUPERMARINE ATTACKER
SVENSKA J-22

TAYLOR CRAFT
TAYLORCRAFT L 2B
TAYLORCRAFT 0 57
THOMAS MORSE TM 22
THOMAS MORSE S4B,S4C
THOMAS MORSE S4B,S4C
THOMAS MORSE SCOUT
THOMAS MORSE MB 3
THOMAS MORSE SCOUT S 4C
THORP SKY SKOOTER

THORP TIGER

THUNDERBIRD W 14

TIME FLIES

TIPSY JUNIOR

TIPSY JUNIOR

TRAVEL AIR 2000

TRAVEL AIR 2000

TRAVEL AIR 2000

TRAVEL AIR 4000

TRAVEL AIR 6000 MONOPLANE
TRAVEL AIR

TRAVELAIRE MYSTERY SHIP
TRIMMER AMPHIBIAN

VELIE MONCOUPE

VERVILLE PW 1

VICKERS MACHINE GUN 30 CAL
VICKERS VISCOUNT

VOUGHT SBU 1

VOUGHT SB2U 1

VOUGHT SB2U 2

VOUGHT 052U 1

VOUGHT 0S2U 1
VOUGHT-SIKORSKY XF4U-1
VOUGHT CORSAIR

VOUGHT CORSAIR F4U

VOUGHT F4U 1A CORSAIR
VOUGHT CORSAIR

VOUGHT F8U 1

VULTEE XP 54

VULTEE BT 13 VALIANT
VULTEE VANGUARDS

VULTEE VANGUARD

VULTEE VENGEANCE

VULTEE VENGEANCE

VULTEE V11GB

WACO TEN

WACO CG 4A GLIDER

WACO CABIN

WACO TAPERWING

WACO 240A

WACO N

WACO C 6

WAGTAIL

WEDELL WILLIAMS

WEE BEE

WESTLAND WIDGEON
WESTPREUSSEN GLIDER
WESTLAND LYSANDER
WESTLAND LYSANDER
WESTLAND WYVERN

WESTLAND WHIRLWIND
WESTLAND WHIRLWIND
WIBAULT 170 Ci TROMBE
WINTER ZAUNKONIG

WHITMAN TAILWIND

WHITMAN SUPER TAILWIND
WITTMAN BUTTERCUP

WITTMAN BUTTERCUP

WITTMAN BUTTERCUP

WITTMAN SPECIAL BUSTER
WITTMAN BONZO

WITTMAN BIG X

WRIGHT JJ WHIRLWIND ENGINE
WRIGHT BIPLANE

WRIGHT BROTHERS MODEL B
WRIGHT FLIER

YAK 3

YAK 25

YAK 18

YAK 4

YAK 25

YAK 15

g

AT

AT
AT
AMA
ATA

AT

4/52
12/51
5/50
8/47
9/66
8/64
10/57
1/52
11/52
6/56
2/53
11/65
8/62
11/53
1/52
7/50
1/54
4/50
1/63
4/46
2/56
1/41
3/43
11/41
2/43
3/54
4/41
11/43
1/46
11/63
12/44
8/56
6/45
6/43
1/41
11/41
11741
9/43
2/41
6/61
10/59
1/56
11/53
1/53
11/46
4/41
9/51
3/58
11/50
6/61
6/59
3/58
4/58
12/51
1/43
7/42
4/65
3/56
/64
9/62
12/59
7/53
5/51
12/47
7/53
8/51
/60
53
3/47
1/44
9/65
7/57
2/52
8/42
7/52
12/52
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The author, after a demonstration flight at EAA fly-in. RAMS (Seattle) RC club hat.

BUCKER JUNGMANN

(Continued from Page 43)

sides from F3 to F3. The wire cabane
strut assembly is then sewn into the
airplane with heavy thread and epoxied.
The forward nose section ring is at-
tached when nose planking is begun.
Measure the length of four 3" x%&”
planks from the nose section outlines
shown on the top view and side views.
Line these carefully up on F2, F3 and
F5 and glue in position. The correct
angle for nose ring F1 is then estab-
lished. Glue in F1 and complete the
rest of the planking. Note that the
planking on the side of the nose sec-
tions overlaps the sheet betweerr F3 and
F5. This simulates the area where the
cowling sticks out from the fuselage
and should be painted black or dark
grey later. The cabane struts fairings
and upper wing saddle can then be
added. The tail wheel assembly is then
mounted on the mounting plate and
epoxied in position.

EMPENNAGE: The tail feathers are
assembled on top of the plans and
then sanded to airfoil shape after re-
moval from the plans. Make sure that
the plywood ribs and L-shaped plywood
hinge pin retainers for the outboard ele-
vator hinges are cut to shape and drilled
before assembly. The metal elevator
hinges are roughed with 220 sandpaper
and faced with epoxy and plywood to
ensure good bonding to the stabilizer
and to provide the correct hinge shape.
Cut slots in stabilizer for the hinges.
Connect all four hinges to the elevator

an

sections with %¢” steel pins and align
with the stabilizer slots. Jig the assem-
bly so that it can’t move and epoxy the
hinges in the stabilizer. This must be
accurate to avoid twisted elevators. The
rudder hinges are assembled and then
slots cut into the fin and rudder. The
rudder horn is then epoxied in place
and the rudder hinges epoxied and
pinned in place. The stabilizer-elevator
assembly is then epoxied to the fuselage
and the fin-rudder assembly epoxied in
position. Soft block fairings are then
carved and added at the tail. Control
linkage can be added at anytime prior
to covering.

WINGS: The wing assembly is next.
Use the lightest balsa you can find for
the ribs. Cut out all ribs, wing tips and
shape the main spars. Notice the taper
on the bottom and top of all main spars.
If your jig-saw has a tilt table, the main
spars can be quickly cut out of %" hard
balsa sheet, complete with taper. Meas-
ure the angle from the plans. Cut the
spars to length making sure you keep
the forward spars separate from the aft
spars. Both wing panels can be built
at the same time on the plans. You can
build up almost the entire wing in one
night. Pin the ribs in position, drop in
the main spars, and glue in place. Don’t
forget to tilt the inboard rib for dihedral.
Block up and epoxy the tips and trail-
ing edge strips to the ribs. The trailing
edge strips can be tapered with a Moto
Tool sander after the wing is lifted from
the plans. Add the sheeting on top and
the sheeting in between the ribs at the
aileron cutout. Glue on the top sheet-

ing by the aileron cut out. Add top cap
strips and remove from plans when dry.
Add the bottom sheeting by the .ailer-
ons and set aside till the center sections
are built.

Laminate the dihedral braces with
epoxy and clamp in the jig shown on
the plans. Making more than one jig
will speed up this process. Build the
center sections similar to the wing pan-
els and lift from plans, flip over and cut
14¢” out of the end ribs against the main
spars and epoxy the dihedral braces in
position. Then cut %" out of the end
ribs against the spar on the wing panels.
Block the center section up the correct
amount for upper or lower wing directly
over the wing plans, and that the wings
are not twisted. When dry, sand down
the bottom of the wing, sheet and add
cap strips. Add the aileron control
linkage before sheeting the bottom wing.

AILERONS: Build the ailerons by
first laying the bottom sheeting direct-
ly on the plans. Glue on all ribs, spacers,
and trailing edge. Sheet the vertical lead-
ing edge and then add the top leading
edge sheeting. Lift from plans and cut
out the hinge slots in the leading edge
with a razor saw. Epoxy the aileron con-
trol horns on all ailerons and also the
aileron pushrod horn on the bottom
wing ailerons. Epoxy the plywood hinge
mounts in each aileron. Cut a 142" slot
in the trailing edge sheeting against the
hinge ribs in the aileron cutouts in each
wing. String 6 brass aileron hinge plates
onto a piece of ¥4¢” wire cut to the length
of an aileron. Carefully align and epoxy
the hinge plates to the wing ribs, mak-
ing sure the wire is centered with the
aft main spar. Remove the wire when
the plates are dry and fasten the aileron
hinges to the hinge plates with 0-80 nuts
and bolts. Slip the hinge through the
slots in the plywood aileron retaining
plates and epoxy the ailerons in position.
The aileron pushrods can then be added
in the lower wing as well as the ply-
wood rigging plates which have 2-56
blind nuts on the back side.

LANDING GEAR: Build the land-
ing gear directly in the slots on the bot-
tom wing landing gear mount. This en-
sures proper alignment while wrapping
and soldering the gear. The gear is
made removable since this part of the
airplane takes more of a beating than
any other part and seems to need con-
tinual repair if hard landings are made.
The slot can be covered over, after as-
sembly, with silk, then doped. Only
the mounting screws will show.

RIGGING: The wing struts and rig-
ging plates can be made during any
spare moments between main compo-
nent construction. Notice that a strut
rigging jig is required. This keeps the
struts at the proper spacing for removal
and installation. Without it, the elastic
rigging pulls the struts together and
you'll have a devil of a time installing



them. To install the rigging, the low-
er wing inboard fittings are screwed
tightly in place, then the lower wing is
rubber banded to the fuselage. The up-
per wing is rubber banded on, and then
the struts (in the jig) are put in position
at the wing tips and held there by a
buddy while you add the 2-56 screws
which hold the strut fittings to the wings.
Your friend can then let go of the
struts. Remove the jig and fasten the
upper wing inboard fittings with 2-56
screws. Removal of the rigging is the
opposite sequence. If you use a heavy
white elastic for the rigging, there will
be very little rigging vibration when the
plane is in the air. A spare set of struts
without rigging fittings should be made
for Sunday sport flying. These I use for
most of my flights. I save the fancy
rigging for contests.

DOORS: The cockpit doors and scale
goodies can be made at any convenient
time since they can be completed very
quickly. The model shows magnetic
latches for the doors. This is not scale,
but it's a whale of a lot simpler than the
spring loaded pin latches I used on my
model!

FINISHING: Install all controls be-
fore covering. The airplane can be cov-
ered with silron or very light silk and
dope. Wax all surfaces heavily in those
areas where you don’t want the silk to
stick. Plasticize your dope heavily, or
better yet, use the non-shrink dopes
available. 1 won't go into finishing such
as adding the griffin on the tail, etc. since
this was covered in the September and
October 1966 issues of MAN. The air-
plane is first painted all white and then
the black and gold trim is added. Notice
that the black checks on the landing gear
fairings are only on the outboard side
of the gear. The registration numbers
and experimental numbers slant forward
on both sides of the airplane. The griffin
faces forward on the left side and aft on
the right side. Templates are included
on the plans to provide the correct
curves for the black trim on the fuselage
nose section. All cowling lines, gas
tank lines, zippers, lacing, drain holes
and screws were simulated with dark
and light grey dope in the appropriate
locations. The whole thing is then
sprayed with clear dope and rubbed.

FLYING: Install your radio gear and
check the C.G. My airplane came out
right on the money with no shifting re-
quired. Keep the C.G. within a %4 inch
of what is shown on the plans for a good
stable airplane and don’t let the swept
back wings scare you. The plane abso-
lutely will not snap unless deliberately
put into one while going full bore. It's
the finest flying biplane I've ever had
and I'm sure you'll enjoy flying it on
weekends as well as at contests.

If additional information is required
feel free to write me at 15837 28th Ave.
So., Seattle 88, Washington 98188.

LOOK 1o AIRTROL

FOR THE LATEST IN MINIATURE PROPORTIONAL EQUIPMENT
WE HAVE SOMETHING FOR EVERYONE

The R-1 DIGIPULSE

A 4 oz. rudder only, super het,
nonflopping proportional system
which will smoothly control planes
with engines up to .09.

- 2y [T - $74.95

The RE-1 DIGIPULSE

A 6 oz. dual proportional sys-
tem to give a smooth nonflop-
ping control to rudder and ele-
vator (and ailerons coupled
with rudder) on airplanes with
engines up to .049.

RE-1 Set _____— $121.95 “

The REM -1DIGIPULSE

A 11 oz. system to give 3
simultaneous controls (2 pro-
portional and 1 positionable)
we believe this to be the
most powerful, smoothest
pulse system available. The
REM-1 will fly planes with
engines up to .35.

REM-1 Set ........ $164.95

All above sets are complete with superhet receiver and rechargeable battery
pack. All orders received without check or m.o. will be sent C.O.D.

Send 25c¢ in coin for complete catalog

ORDER DIRECT FROM

AIRTROL ion’ wich. phans 265-5500
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FULL-SIZE PLANS FOR

THE CHALLENGE OF R/C SCALE

PIETENPOL AIR CAMPER |

CONSOLIDATED PT-1

£215 $2.00

MARTIN AM-1 MAULER | | BUCKER JUNGMANN |

#217 $3.00 | | #218 $3.50 |
MILES MAGISTER | FOKKER DR-1

#219 $3.00 | | #220 $2.00
MACCHI 202 | LOCKHEED XH-51A |-

#221 $2.50 | | #222 $3.50 |

e

Complete plans listing for QZI N r T L
v RCM pkﬂf wailable I R/C MODELER MAGAZINE

1 Hobby House Plans Service

All plans sent 31'd or f-ﬁ‘h Class l 16291 Normandy Lane

Mail. For Au‘ Mﬂll servlce, add 50 l Huntington Beach, Calif. 92647
cents or 25% of your total order, | N
‘whichever is greater. Anmy over- 1 ¢
payment. w111 be refunded. Over- | Address
seas order (except APO and FPO) ]c”y
“add 25% additional to your order | Stat 7

and remit bY International Money l Flau: send the following plans: o

Order. Make all checks payable |4 % []3rd or 4th Class Mai
to: Hobby House Plans Service. -I x #

R/C Modeler Hobby 1 DMl O Ovenses Oder
House Plans Semce

l Amountenclosed $

’ Additional for postage $________
l [J SEND COMPLETE PLANS LISTING
1 California residents add 4% state sales tax.

FULL SIZE PLANS

DON DEWEY'S

CIRCUS

Full size plans for Don Dewey's CIRCUS which appears in the July issue of R/C Modeler
Magazine $2.00. Plans will be sent Third or Fourth Class Mail same day order is received.
For Air Mail service, add 50t. Overseas orders (except APO and FPO) add 50c to your order
and remit by International Money Order.~Calif. residents add 4% sales tax.

THE R/C SHOP — P. O. Box 608 — Sierra Madre, Calif. 91024
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INSIDE LOOK AT SCALE
(Continued from Page 31)

chord on the horizontal plane. This is
assuming you use scale decalage and
about 2 degrees down thrust and about
3 degrees right thrust. Do not attempt
rudder only control with this trim set-
up.

How do you achieve correct C.G. lo-
cation? In this case it should be possible
with trim and flap servos in the wing,
and rudder and elevator servos in top
portions of fuselage rear of the cabin.
Side mount the engine, put engine servos
in front of instrument panel, receiver be-
low it and use light wheels.

Also, use fish line cable instead of
pushrods. I have used fish line as far
back as eight years ago and it works
fine.

If you go more than the usual dis-
tance with your wiring be sure to use a
larger size to prevent voltage drop.

Although this is probably not neces-
sary you can put the power pack in the
wing center and use epoxy fuel tanks in
the wing draining into a small tank be-
hind the engine.

This may sound like scale is awfully
complicated, however I have described
an extreme case and these things are not
usually necessary. I just want to show
what is possible if you will make the
effort.

Now, let’s assume that you want to
fly this same plane with just rudder and
engine and you couldn't care less about
finishing the interior. Okay, put the ra-
dio in the cabin keeping all weight as
high as possible. Set the wing at 5
degrees positive incidence, the elevator
at O. Balance it at 20% of chord not
over 2% inches below the wing. Put in
about 4 degrees down thrust and about
3 degrees right. Use next size larger
propeller of same pitch. Power, natu-
rally depends on size of plane.

Now, let’s take a World War 1 bipe
for instance. These can be a problem
because of the inherent upward-pitch
tendency. Since nose moments are usu-
ally short, downthrust usually has little
effect other than to control propeller
blasts, and in some cases aggravates this
upward tendency because of blast un-
der the wing.

So, setting the wings correctly is im-
portant. Put 4 degrees negative in the
stabilizer, 3 degrees negative on the top
wing, zero degrees on the bottom wmg
and 3 degrees right thrust in the engine.

Put in sufficient downthrust to cause
the shaft line of the engine to extend to
the top of the rudder to give some prop
blast on the right side of rudder to



counteract initial thrust and offset
ground looping.

This, coupled with a 25% balance
average of both wing chords and about
midway between wings on the vertical
plane, should be about right for a full
house airplane.

For a rudder and engine only job, set
stabilizer at 1 degree negative, bottom
wing 2 degrees positive, and top wing
at zero degrees. Also, about 4 down and
3 degrees right engine thrust.

Use ample power for size of plane
with lower pitch or larger diameter prop
to limit speed.

Because these bipes, especially the
ones with undercambered wings, have a
surplus lift buildup aggravated by ample
wing area, they usually fly better with
ample power and heavier wing loading.
Limiting the top speed is important on
these types.

I feel the best choices for scale ships
are probably the low wing types with
trike gear, those which are not designed
to fly fast such as the Aircoupe. This
type of scale is easy to duplicate be-
cause equipment can be placed to get
a good force arrangement without any
sweat.

Since I cannot go on and on with this
I hope you get the general idea by now.
The trim adjustments should balance out
any unwanted tendencies in the aircraft
— this is the real point I am trying to
make here.

Always remember that center-of-grav-
ity location is just as important on the
vertical plane as it is on the horizontal
plane.

As scale airplanes usually have maxi-
mum high camber points closer to the
leading edge of the wing you must bal-
ance them accordingly. You cannot bal-
ance them as you would a kit or pattern
airplane because scale wings seldom
have a rearward high camber point. Also
they do not have the oversize elevators
as do pattern airplanes and you cannot
load the elevator in the same manner.

A scale ship should never balance
rearward of 30% of chord. By the same
token do not ever go forward of 18%
of chord and beyond 6 degrees incidence
angle in the wing. Higher angles of at-
tack put the flying speed so close to the
stall speed that the model will some-
times stall just turning downwind.

In summing up this part I would like
to add a standard rule I have regarding
scale.

This is to move the center-of-gravity
forward 2% of chord for every degree
of increase in positive wing incidence.
For instance, say you have zero degrees
positive incidence and a 30% balance
and you increase incidence to 2 degrees
positive incidence, then you move the
C.G. 4% forward to 26%. This is as-
suming of course, that you stay within
limits previously mentioned.

Also, I suggest that you use multi con-

trols whenever the budget allows, since
aileron controls afford more recovery
control and allow a safer and generally
better flying airplane.

Part VI Scale Problems and Solutions:

A) Ground Looping:

This tendency is due to several causes.
The location of the landing gear, the
elevator at a high angle of attack in
relation to ground attitude, ground effect
of propeller blast under elevator and
also critical power-to-weight ratio. The
best overall solution to this is ample
power. Moving gear rearward, and
changing engine thrust to put the blast
off ground on the proper part of rud-
der and a more negative ground angle
also help. I recommend more power
however, because most ships will take
off with scale gear location provided
thrust line is correct and power is suf-
ficient.

B) Pendulum Effect In Turns:

This is due to too low a center-of-
gravity location. The solution is to raise
center-of-gravity location. A small
amount of this force aids recovery in
straight flight, however if this effect is
too severe, it will cause a spiral dive in
high speed turns. Contrary to popular
opinion, increasing dihedral in the wing
aggravates this condition rather than
correct it due to the increased angle of
attack of the high wing.

C) Uncontrolled Snap Rolls:

This is usually caused by too high a
center-of-gravity location in conjunction
with center-of-gravity being located too
far rearward. Lack of wing tip stability
or over control will start this action at
slow speeds usually on approach to land-
ing. The solution to this condition is to
move center-of-gravity forward and low-
er and improve wing tip stability if pos-
sible.

D) Wing Tip Stalls:

The problem here is self explanatory.
The solution is to increase stability by a
more rearward high camber point on
end ribs or by washout or any other
method which will delay stalling or
cause the tips to stall at a higher angle
of attack. 1 prefer the rearward high
camber point method because there is no
loss in lift and it works the same way in-
verted.

Blunting the leading edge does not
delay the stall, and while it softens the
stall, it also causes it to happen sooner.
It does, however, make the wing less
sensitive in pitch and usually results in
an increase in lift.

Sharpen the leading edge near the
tips and round it near the center so the
center tends to stall first.

E) Power Stalls:

This is usually due to rearward center-
of-gravity location, high incidence in the
wing, excess lift buildup in a wing or a
combination of all three.

(Continued on Page 84)
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The solution is usually to move cen-
ter-of-gravity forward, limit speed un-
der power by engine speed and propel-
ler selection or reducing excess lift
buildup in wing by slightly modifying
the airfoil.

I do not recommend reducing in-
cidence angle on a rudder airplane un-
less all other means have been exhausted,
since you will lose your recovery con-
trol.

A semi-symmetrical scale size elevator
might be the only solution in extreme
cases, although this is not likely to be
necessary.

F) Spiral Instability:

This is usually the result of tip stall-
ing in conjunction with too slow a fly-
ing speed. This is aggravated by a large
rudder which is usual on a scale air-
plane. When the rudder becomes hori-
zontal in a turn it acts as a stabilizer and
has a certain amount of lift.

The solution to this problem is to
increase flying speed and improve wing
tip stability. Moving center-of-gravity
higher helps in some cases.

G) Insufficient Stabilizer Area:

In most cases the stabilizer usually
gets the blame for different problems
connected with scale airplanes, however

this condition is really rare and is usually
the result of incorrect aerodynamics and
trim in the aircraft configuration or be-
cause of a change made from the full
size craft. If you can find no other aero-
dynamic reason for apparent lack of
sensitivity in the elevator it is probably a
case of insufficient flying speed. In all
but a few cases where planes have very
small stabilizers I recommend only to
sharpen stabilizer leading edge and leave
it scale size.

The reason for this is because, on a
scale model at least, the scale stabilizer
is usually superior to one which has been
enlarged because stall recovery is much
quicker.

I know this may seem contrary to
much material previously published,
however I have found no advantage in
enlarging the stabilizer on a scale ship
and this usually makes the airplane even
more sensitive to control movements due
to tail moments which are usually quite
short.

The material in this article is based
not only on model flying experience but
also on many years of study in regards
to aerodynamics. All the aerodynamic
theory in the world is useless if it doesn’t
work in practice.

I recognize what works and what
looks good, however I find the opinions
and theories of others very interesting
and I like to test these ideas. Also I think
all model builders regardless of their
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opinions contribute much to our hobby.

In summing up this part I want to
say this, ‘the proof of a good pudding
is in the eating” Tne proof of a good
airplane is in the flying.

Part VII Wing Loading:

Before discussing construction, I want
to make a comparison in order to sup-
port my section on construction weight.

If you take a ping pong ball and
throw it upward into a 30 M.P.H. wind
it will be blown off its course by the ef-
fects of the wind. If you take a steel
ball bearing of the same size and throw
it upward into the same wind it will
hardly be affected in its flight path. This
proves that a heavier weight mass is
less affected by a given wind velocity
than a lighter mass, again a matter of
relativity. This supports the general con-
sensus of opinion of most multi experts
which is that a heavier machine is
smoother through the pattern. This I be-
lieve is correct. However, do not mis-
interpret this to mean that a lighter and
slower aircraft is inferior competition-
wise,

1 feel that this type of airplane has
advantages over heavier and faster ma-
chines in other portions of the pattern,
such as landing perfection, spot landing,
touch and go and also a few aerial ma-
neuvers, provided of course, that the
pilot has the skill to take advantage of
these differences. I personally prefer the
lighter and slower type because they are
easier to fly.

This may seem to be off the subject
of scale but I inserted this to show
that a heavy wing loading, while it could
be detrimental to a pattern airplane, is
not necessarily a disadvantage to a scale
aircraft and many seem to fly better
with a heavier loading. This is prob-
ably because they have airfoils chosen
for heavier wing loadings.

This may seem contrary to the pre-
vious statements, but watching weight
on a scale ship is even more important
than on a free flight simply because there
are just as many ‘Goodies’ that a given
model will carry, as many disappointed
modelers have found (me included!)

So this means, simply, that the more
carefully you watch weight during con-
struction the more details and extra
point options you can include before you
reach the weight limit.

Part VIII Construction Methods and De-
tail:

I never draw plans before construc-
tion, I simply scale down dimensions
and draw these in the form of simple
lines on a building board. Then I figure
out the structure from my estimates of
required strength and the placement of
controls and equipment.

1 have found that sometimes you
must repeat the process before you reach
the best solution.

Since I cannot cover all parts of all
airplanes 1 will give an example to ex-



plain my point. On my Luscombe I
wanted the doors to open as on the real
airplane and I could see that this would
result in a cabin structure with insuffi-
cient strength. My solution was to lam-
inate the door posts with plywood and
balsa and piano wire inserts. This even-
tually proved to be the strongest part of
the plane when it went into the hard
ground under power.

Do not use wood which is heavier
than necessary on parts which do not
require high stress, since you will soon
be overweight. Select different grades
of balsa and plywood, and also epoxies,
to suit the strength required in a given
area. Make all parts which do not lend
strength to the structure from the light-
est possible materials. Example: Details
such as interior parts and doors which
open.

Fishline control cables are real weight
savers. Foam plastics make good seat
cushions and balsa, painted the proper
color, will serve for small details etc.

Another point on construction is in
the selection of proper wood. On a
wing, always turn the heaviest part of a
piece or sheet toward the center. This
not only makes the tip lighter but also
puts the strongest part in the center
where it is needed. Wood selection is
more important than the type of struc-
ture used because a weak spot near the
center of a wing, for instance, defeats the
purpose of the construction. Also, it is
generally better to use a lighter struc-
ture which is progressively stronger to-
ward the nose, with plywood gussets at
points of stress, than to use an overall
heavier framework.

Do not hesitate to build a scale plane
with equal chord wings however, be-
cause there is no aerodynamic advan-
tage. Other than strength and appear-
ance they are just as good and easier to
build. Since about 95% of aeronautical
engineers agree with this I feel it must
be correct!

I want to add that all the previous
written material on building true with
proper alignment is as important on
a scale airplane as on any other type of
model.

I tackle each part of an airplane, one
at a time, thinking only of this part un-
til I have completed it to my satisfaction,
then proceeding to the next project.

Don’'t be worrying about the whole
airplane all at once or it may seem over-
whelming. This is sort of like living life a
day at a time and not worrying about
the future. This makes the project more
enjoyable, and this is the real purpose of
a hobby.

If you like to draw plans you can do | &

so after completion and by this time you
will have the bugs worked out and they
will be right.

The airplane in the photos is a Lus-

(Continued on Page 86)
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INSIDE LOOK AT SCALE
(Continued from Page 85)

combe Silvaire Sedan. It has cowled
engine, complete detailed interior with
opening doors. Also it has landing lights,
navigation lights, interior light, reserve
fuel tank and shut off. Controls are as
follows; Rudder, elevator, engine speed,
ailerons, and working wing flaps. It has
wheel brakes on a separate servo, also
a parachute compartment operating on
a separate servo and also carries a
‘chute.” Even with all this it weighs
eight pounds and flies with a reworked
.35 with a wing loading which figures out
to be 28 ounces per square foot. Also,
it is nine years old!

This proves you can keep the weight
within reasonable limits. This airplane
is true-scale, dimension-wise, except for
the thrust line.

I am sure there are enough ingenious
model builders around to solve the little
problems connected with scale. This can
be quite satisfying. I have never been
to the flying field a time when I have
not been amazed at the ingenuity of
modelers in solving the problems in con-
nection with this hobby, and I realize
that these are a source of satisfaction to
others as well as myself.

I make control wheels, rudder pedals
and so on from piano wire bent to shape
and covered with fuel line tubing which
is glued and painted. These are sur-
prisingly realistic and weigh very little.

Make all details which do not require
high strength from balsa and paint the
proper color.

Get your wife, mother, grandmother,
sister or girl friend to sew seat covers
from material and cover foam plastic
seats. Use material glued over card-
board for the side panels and you have
an upholstered interior. Use satin, vel-

86

vet, or felt for carpet for the floor.

You can even duplicate rivets if you
are a real nut with a drafting pen and
clear dope over them to make them
permanent.

I duplicated all the corrugated con-
trol surfaces by cutting plastic broom
straws and gluing them to the surfaces
and painted them. Believe me this can
be a real time consuming project. The
accompanying photos show the idea.
Part IX Power To Weight Ratio:

There is a theory about gyroscopic
effects of propellers on model perform-
ance, however I have found no evidence
of this at all on a single engine airplane
and I don't think this really exists. I feel
this theory grew from resulting turn
tendencies under power which are the
effects of the circular column of air
striking the rudder coming from the
propeller. This force is probably one of
the strongest air forces affecting an air-
plane, and while it can have bad effects,
it also can be used to advantage. Actu-
ally this is the correct way to trim out
turn tendencies under power, rather than
setting the rudder off neutral as many
modelers do. This puts the airplane out
of trim on approach and low power
settings.

To use this force to advantage, make
up or down or side thrust adjustments
which will cause the shaft line of the
engine to intersect the rudder in the cor-
rect spot (which is usually near the top),
and you will be able to control turn trim
under power by the amount of propeller
air which strikes either side of the rud-
der.

This is also a strong deterrent to
ground looping, because as power is in-
creased, you will have good rudder con-
trol.

Since many do not seem to understand
the relationship between power and per-
formance I want to show this here. As
the horsepower-to-pound ratio is the key

to auto performance so is the power-to-
weight ratio the key to airplane perform-
ance.

Always remember when deciding on
the correct engine size that it is the abso-
lute total weight which determines the
power necessary for good performance.

Many people seem to feel that aero-
dynamic efficiency is an alternative for
power. This is not generally true for our
purposes. Admittedly, on speed models
such as pylon racers, and on full size
craft where speed and economy are im-
portant, airplane efficiency becomes very
important. On models such as our scale
R/C planes however, which fly in very
slow speed ranges, efficiency has very
little useful effect and the only real alter-
native to power is increased wing area or
reduced wing loading, or airfoils which
develop more lift at very slow speeds.

To state this another way, the produc-
tion of lift required to offset the weight
causes drag. If the plane is heavier the
production of more lift required to offset
the additional weight results in more
drag. This is true regardless of which
type of airfoil or angle of attack you
may use. Wing efficiency counteracts
this slightly, however not enough to de-
crease power requirements any signifi-
cant amount at model speeds. So, to go
faster with a heavier machine always
requires more power. This should ex-
plain why some of those boxy jobs you
have seen often go up like a rocket and
sometimes make a clean airplane look
bad. Therefore, if your engine seems a
little below par, or you are doubtful as
to power loading, always go to the next
size larger engine.

More airplanes have crashed from
lack of power than from too much, and
if your airplane has warps, or is out of
trim, a critical power loading sure won’t
increase its chances of better perform-
ance.

One conclusion I have come to is this.
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The physical and aerodynamic laws like
gravity and the sun don't change for
anybody. We must accept them as they
are and design accordingly.

Part X Control Surfaces:

The following is an explanation of
control surfaces and what they do.

1) Rudder —

This is essentially a yaw or attitude
control which creates yaw in either di-
rection, which in turn, sideslips the wing
and causes the airplane to fly crabwise.
This is assuming there is a neutral force
arrangement.

Rudder yaw will result in a turn, how-
ever, when one or both of two other fac-
tors are present. One is wing dihedral
which causes a bank by the outside, or
faster, wing creating more lift than the
inside, or slower, wing because of the
higher angle of attack of the outside
wing in relation to the airstream. When
the plane banks, and the rudder force
still existing follows through, this results
in the airplane turning. The airplane will
also turn without dihedral if the other
force exists, which is when the greater
mass of airplane weight is below the
wing. When rudder yaw deflects the rear
of the plane, it swings this weight out-
ward in a pendulum type motion, bank-
ing the wing, and again the rudder fol-
lows through, resulting in a turn.

Since low wing airplanes do not usu-
ally have this force to correct it in
straight flight rudder only, low wing air-
planes are, as a rule, quite risky arrange-
ments, and the only corrective force they
usually have is wing dihedral, which
usually has little effect at scale settings.
The rudder, in opposite yaw position, is
hardly effective as a corrective force.

The complete unit consisting of rud-
der and fin also serves another purpose.
This is in lending more stability to the
wing by dampening wing tip oscillation
caused by turbulence and other forces.
Large rudders on an airplane usually

indicate an unequal thrust setup or a
short tail moment or unstable wing de-
sign.

The rudder, when in conventional po-
sition, also provides directional stability
to the wing when it is in a fully stalled
position, since it is the only surface
which does not support airplane weight.
As a result, it is the last control to lose
its effectiveness and leaves a certain
amount of control through the stall peri-
od until the wing regains lift.

2) Elevator —

This is also essentially an attitude con-
trol. Its job is to change the angle of
attack of the wing. It does this by creat-
ing lift on its surfaces in either direction
forcing the attitude of the wing in the
opposite direction.

An airplane climbs as the result of
increase in lift of the wing. This is
brought about by either or both of two
factors. An increase in angle of attack
resulting from elevator action, or an in-
crease in speed and angle of attack
brought about by an increase in thrust.

When the engine thrust is fixed below
the drag center of the airplane, engine
speed alone will elevate the airplane,
since it is increasing the speed and lift
of the wing and also the angle of attack
since this power is pulling below the
wing. This results in a climbing tenden-
cy. During this condition the stabilizer-
elevator unit operates as a simple stabi-
lizer or fin.

The airplane will not continue upward
for any length of time by elevator action
alone unless there is sufficient thrust to
prevent loss in speed. This elevates the
airplane only temporarily when it is not
used in conjunction with power.

An airplane should fly without any
elevator movement. However, landings,
stall recovery and other maneuvers usu-
ally require some elevator action.

As you can see, all three factors are
necessary on an airplane, which is why

they are all there!

How about a glider? A glider must
also have some source of energy or pow-
er, direct or indirect to get to altitude.
This can be the result of a tow by an
automobile and the warm thermal air
which takes it the rest of the way up.

In addition to what we have discussed,
the elevator, when in conventional posi-
tion, controls the stability of the wing
as it begins to stall. As the airplane starts
to drop. the resultant air pressure under
the elevator noses the plane downward
in the direction necessary to make the
wing regain effective lift. If it were not
for the elevator, the wing would tumble
backward in a full stall and spin vio-
lently.

As you can see, the tail surfaces, when
located in the conventional position,
serve many purposes. Even when con-
trols are not moving, the tail surfaces
provide the wing with stability through
turbulent air in the same manner as the
feathers on an arrow.

The conventional arrangement has
proven to be the best and safest all
around aerodynamic configuration and
will be with us for a long time.

3) Ailerons —

These are also attitude controls. What
they do is to change the attitude of the
wing on its third axis by increasing lift
and drag and by decreasing lift and in-
ducing drag. The purpose of ailerons is
to put the wing in the correct attitude to
fly through the intended maneuver. An
airplane, by the way, turns by flying
through the turn on the wing.

Ailerons also serve to keep the wing
in lateral trim, serving as a recovery
force whenever the wing is upset, so that
it will not lose its lift. In addition,
ailerons aid in turning an airplane by
inducing a bank to coordinate with the
yaw produced by the rudder. Ailerons

(Continued on Page 88)
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alone will turn an airplane if the designer
puts in enough mechanical differential
movement between up and down. This,
however, does not suit all maneuvers, so
differential is usually set so that rudder
control is also necessary.

There are exceptions to the above in
the methods of control used such as the
way multi pattern ships are usually set
up. This method is really pylon style
and turns are made with aileron and
elevator. You use aileron to bank the
plane to a high angle and up elevator,
which at this point is almost vertical, to
crank it on around.

Since you can use almost any type of
control method you want you should use
the method which best suits the type of
airplane you have. On scale ships flying
the entire pattern is not necessary so I
recommend you use the conventional
aileron-rudder method which will pro-
duce much nicer shallow turns as are
full scale.

I strongly recommend that ailerons be
used on a scale R/C ship whenever the
budget allows since this is the best pos-
sible recovery device you can have on a
scale ship. If equipment is limited, cou-
pled ailerons and rudder are usually bet-
ter than rudder alone. :

4) Engine Speed —

This is essentially a power or thrust
control, however it is also an attitude
control whenever the engine thrust line
is not located exactly on the center-of-
drag of the airplane. Since this is more
often the rule rather than the exception,
this arrangement causes either an up-
ward or downward change in angle of
attack as power is increased, depending
on whether the engine is located above
or below the drag center.

The engine speed also serves as a lift
increase control in that, as speed is in-
creased, the wing produces more lift.

Engine speed also controls the effec-
tiveness of the rudder and elevator by
controlling the amount of propeller air
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which strikes these surfaces and allows
different degrees of control of these by
coordination of these factors with engine
speed.

Many modelers, including myself,
often fail to use engine speed to full ad-
vantage. Thrust, in combination with
correct angle of attack control, is the
key to good spot landings and touch and
go’s.

Another thing which I have often
done is to try to trim out climb tenden-
cies under power when engine speed was
really the best solution.

5) Trim Tabs —

In regards to trim tabs the real pur-
pose of these on full-scale aircraft is to
center the control stick when balance is
changed by passengers or load. Without
them the pilot would have to hold stick
pressure continually in order to keep the
airplane in trim.

Trim tabs are not necessary on a scale
model and should be duplicated only for
the purpose of realism since we use ser-
vos on the control surfaces.

Part XI Control Movement:

In regards to control movement the
main things to remember are the general
characteristics of different types of wing
designs. Airplanes with thin airfoils,
sharp leading edges, or very short tail
moments are more sensitive and require
less movement than airplanes with thick
airfoils with round leading edges or long
tail moments. Biplanes are also usually
more sensitive than other types.

Since even the same airplane will vary
in the amount of surface movement re-
quired, depending on wing loading and
speed, I cannot give you a definite setting
for a given airplane. I have found, how-
ever, that %" of up-down movement on
elevator, about 35" each way on rudder,
and about 3%” up and %" down on ail-
eron, will suffice as a starting point on
almost all scale ships.

Part XII Multi Engines:

I won't go into multi engine scale to
a large degree since they are expensive
and I do not recommend them unless
you are a wealthy playboy. Besides an
idea such as this can have your wife
reminding you that the only difference

between men and boys are the price of
their toys!

Since addition of a second engine dou-
bles the risk of malfunction, and since
these are a critical part of the aerody-
namic configuration, the odds of con-
tinued success change quite rapidly.
They can be flown with success of
course, but I feel a single engine is
enough challenge for the average mod-
eler entering scale. However, if you
must build one, make it a Fokker Tri
Motor with a large center engine and
small side engine. This will give you a
good understanding of multi engine
problems with very little risk.

Part XIII Conclusion:

It has not been my intention to make
scale seem complicated because it really
isn't once you understand the aerody-
namics. The object of this material has
mainly been to help you get close enough
to correct trim on the first flights. In
order to correct, or improve, on an air-
plane you must have something left to
improve on besides “little bitty” pieces!

I have heard much about expert mod-
el builders and their secrets. However
if there is any secret, other than little
aerodynamic tricks to improve stability,
it would be a thorough understanding of
the aerodynamic forces acting on a scale
model so that you could tell by watching
first flights just what it needs and how
to improve on it. It would take a whole
book to cover all the forces acting on
such a model, however I think I have
ccvered the basics which are important
to most modelers.

Also I want to say that in the years I
have been building models, whenever I
have needed the answer to a given prob-
lem, I have had to go to other sources or
rely on experience for the solution since
I usually could not find the correct in-
formation in the magazines I have read.

I think this is a situation which is
gradually changing and there are more
and more informative articles being
printed.

I still feel there are voids in certain
areas and I think most articles lean too
heavily toward construction methods
and small talk. I feel most modelers are
quite capable when it comes to con-
struction and what most really need is
more usable, easy-to-understand infor-
mation on aerodynamics and trim since
this is where most fail.

I submit this article in anticipation
that it might start a trend toward articles
by more experienced modelers who
might be willing to share the knowledge
they have gained from experience in re-
gards to flight methods and thus help
our hobby to grow.

I'll conclude this with a question —
Why don’t you start that perfect scale
ship you have always been thinking
about?

You can be successful with a little
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contemplating making Mabel as a start,
50 will confine my remarks to special fea-
tures, since the basic construction is fair-
ly standard and detailed on the plan.
The notches for the fuselage stringers
're not cut out until the formers are all
assembled on the 34" sq. main frame —
this way they are sure to line up. Pin
the 1¢” x 14" stringers in place and mark
the proper spots for notches with a razor
blade. Install the tail wheel and do other

inner fuselage work while it is still un-
planked for easy access. Body planking
can be done in fairly large sections if the
wood is well soaked and relief cuts are
made in any bulges caused by compound
curves. The front section between the
firewall and F-2 is soft balsa block to
provide for carving in the cooling ex-
haust depressions and the carburetor
scoop.

The upper half of the cowling is an
integral part of the fuse and is built up
around the motor mounts from blocks.
The lower half is removable for access to
the engine compartment. This is carved
from a block of balsa, but don't use a
full block, balsa prices being what they
are now, but glue up a special “U”
shaped in the proper size to minimize
the waste of expensive chips on the floor.
Cover the outside of the cowling, top
and bottom halves, with a layer of fiber-
glass cloth and give several coats of
resin. The bottom half should also be
glassed on the inside to prevent warping
and give it plenty of strength. Although
the cowl on my Mauler has been occa-
sionally scratched by bad landings on
concrete, it has never been broken in
some hard pile-ups. So don’t skimp on
the fiberglass because you would only
have to put the nose weight on later as
lead.

However, here’s a tip for those who
don't like the thought of marring their
handiwork when points are not at stake.
I made a birdcage of wire with a nose-
wheel that bolts into the motor mount
holes that hold the engine breakaway
plate in place. This contrivance weighs
about as much as the lower cowl it re-
places and I used it for practice and test
flights. This gives you a chance to get
the feel of the ship without taking the
chance of ski-snooting the cowl. This
is not to imply though, that the Mauler
is nose-over prone. Quite the contrary,
it is as manageable a 2-wheel configura-
tion as you have ever tweaked a thumb
at.

Four Bonner servos can be mounted
abreast in one row across the fuselage.
To keep the C.G. in place with my cus-
tomary oversupply of dope on the tail,

my ship had only a half cockpit, with
the servos mounted below and the re-
ceiver in the area of the fuse just ahead
of the instrument panel. If you want a
full cockpit you will have to be espe-
cially careful about tail weight and
move the servos back to just behind the
cockpit. The fourth servo is used for
dropping the extra armament and low-
ering the tail hook.

The only unusual point to note about
the tail surfaces is the block that is glued
to the outside planking on both sides of
the bottom part of the rudder so that
a cone-like shape to the navigation light
can be carved to complete the fuselage
contour. Blend into the rudder lines
with plastic balsa. Power lines for the
tail light will have to run through the
hinge sections with very flexible wire
and are buried in the balsa of the rudder.
I originally had metal to metal hinges
with the juice fed through these, but
proportional with its static bug-a-boo
made it necessary to drop this method —
will be OK for reed however. It should
be noted that rule changes are in the
works eliminating lights as a scale op-
eration since they couldn’t be seen in
flight in the daytime. Turning them on
and off on the runway doesn’t prove
much and didn’t seem in harmony with
the intent of scale operations. A work-
ing system of lights is still worth points
in scale judging and you should have the
bulbs installed anyway for full scale ap-
pearance. If night contests get popular,
you'll be ready!

As a concession to practicality, the
flaps were only taken to the dihedral
break. I'm not sure I'd do that now and
you may want to consider the scale point
advantages and extend them all the way
to the ailerons. Just add the stub ribs in
the proper spot. Before wing is planked,
provide blind nut mountings for the
stores pylons so they may be removed
for practice flying. The model can take
up just as much armament as the proto-
type — if you don't try to make the
bombs scale weight! But you want them
off except for contests, being lightly built

(Continued on Page 90)
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and hanging below, they are easily sub-
ject to damage. Be sure and drop them
on the grass — impacting on concrete
can make a mess of the finish on a bomb
or drop tank. Besides you should dem-
onstrate you can aim them. Don't fly
out into the boondocks to jettison — it’s
easy to lose even a fairly big bomb in
tall weeds. (Any volunteers to beat the
bushes at Richards-Gebaur AFB in K.C.
for my best display bomb? Seems that
just past that golf-green neat ridge on
the runway edge was Lower Slobbovia.)

I always carry at least the rockets for
appearance sake and a bomb for scale
operations points. This load makes a
minimal change in flight trim. Going to
more and bigger items like torpedoes, a
bit of care should be taken and work up
to the full load a piece at a time.

The rockets are made from paper
tubes with balsa nose and tail, fins are
heavy paper. To produce the tube, coat
a sheet of typing paper with thin glue
and roll on a dowel. Tape the end lap
and pull out the dowel before the glue
dries. The rocket pylons are made from
14" sheet and glued to a strip of %" ply-
wood. Check for parallel alignment to
the thrust line with the wing mounted
on the fuselage. The rocket unit is re-
tained in the opening in the bottom
planking by blind nut mountings. Fill
the hole with an unloaded strip when not
packing rockets.

Despite the fact that they are not
heavy and of fairly flimsy construction,
in use the H. V. A. R.’s have proven
surprisingly sturdy — or lucky! The set
on the airplane is the original, and
though individual rockets have been
knocked off on occasion, separation is
nearly always at the glue joint to the
plywood mounting strip and repairs are
quickly made. The wing is planked with
the ailerons and flaps as integral parts.
Leave a crack in the planking to provide
access to saw off the control surfaces
with a blade removed from an X-acto
saw. Epoxy in the control horns, which
are made from Williams Bros. bell-
cranks. Angle the face of the flaps and
ailerons with a razor blade and sanding
block. Face with 352" sheet as well as the
opening in the wing left by their re-
moval. Hinge back on to the wing with
the same basic hinge used throughout
the model, 144" wire pin on nylon strip
hinge cut from a W. B. bellcrank. These
are strong and static proof.

After sanding and sealing, the entire
model is covered with silk. My Mauler
was finished in butyrate dope but you
might want to try some of the newer
lacquer, Hobbypoxy or MonoKote
styles. All of the insignia and markings
were applied to the model with a ruling
pen filled with dope. Small lettering,
such as the pilot’s name, was done with
the help of Wrico lettering guides and
white ink. The whole signboard was
then well buried under a dozen coats of
clear butyrate. The advantage here is
that when Mabel gets to looking a little
tacky from being dragged around in a
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car trunk, all you need to do to make
her brand new again is fine sand with
400 wet or rub down with steel wool
and spray on a coat of clear. This is not

» easily accomplished with all of the
‘inishing details on top. Also little color
1s needed — two coats — the main fin-
ish being the clear topcoat.

I've seen far too many scale models
snap rolled in on first flights because the
builder, probably taken aback at his
project ending up heavier than he had
planned (par for the course), thought he
could get by without adding nose weight
to correct tail heaviness. No matter how
much lead must be added to bring the
C.G. to the proper location — put it in!
You are far better off with the correct
balance, even at higher wing loading,
than trying to fly with an aft C.G.
Shouldn’t be much of a problem with the
Mauler, which has a reasonable length

That's elastic cord for the scale antenna.
It stretches easily out of the way for in-
verting the model onto the starting stand
or if it is accidentally bumped.

nose, but this is the most important pre-
flight check.

I find also many scale builders too
much like myself. They spend more
time building and polishing than they do
practice flying. In this case, dignity be
hanged. Put the arm on the local Class
111 expert, sign a release form, give him
a banana pellet and the box. A fraction
of a second’s difference in reaction time
on the first flight can be the difference
between getting it trimmed out without
a scratch and a major repair job. The
only thing that went wrong with this
procedure with the Mauler was that the
test pilot liked to fly it so much, I had
quite a time getting the transmitter out

of Maxey's hands!
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A special word must be said about
the aileron linkage. Only the bottom
ailerons are driven, the top ones being
coupled by rods at the trailing edges.
Due to the load hanging on the linkage,
any slop or give in the coupling from the
aileron to the bellcrank will cause sag-
ging and fluttering. For this-reason the
bellcrank is made from thick material
which will not twist. The push rods are
thicker than usual and connect to thick
horns. All pivots must be free but with
as little play as possible. The regular
wire connections to the servo are satis-
factory if the guide holes in the ribs are
kept small in order to prevent the wire
from bowing. With the proportions
shown in the linkage the ailerons will
have the required range of motion with
the average throw between limits of
present servos. The movement may
seem excessive to some people but is a
compromise between much larger ailer-
ons and a sluggish response. It works
fine in flight.

Rigging is best left until after covering
so you won't have to cover over all

92

those strut lugs. The entire model is
silk covered. One little trick makes the
wings and tail an easy job. With the
sheet cores used in the tail the silk
is certain to try and stick down between
the ribs, making horrible looking pock-
ets. To avoid this the wood is first given
the usual one or two coats of clear dope
to lay the grain. Then, when this is dry,
the edge areas where the silk might
stick down are given one or two coats
of wax. A liquid wax is very good and
can be applied with a brush to the exact

areas required. Don’t forget to leave the
very edge clear of wax so the covering
will stick where it is supposed to. The
same thing applied to the wings, the
spars being waxed between the cap
strips to prevent the silk from pulling
down. As you can see from the photo-
graphs the results are worth the effort.
There is not a sign of “pocketing” or
sagging of the covering.

Rigging the wings is not difficult if
you get the initial set up well organized.
Secure the bottom wing in place and rest
the model on two identical strips of
wood under the center section so the
wing sits flat. The top wing is then at-
tached to the cabane struts and card-
board jigs used or measurements made
to set the top wing at the 2 degrees posi-
tive angle of incidence. The trick here
is to epoxy the lugs into the maple
blocks with a slow setting epoxy and get
the rigging adjusted before the goop

hardens. This way the lugs can slip a
little in their sockets to make up for any
little goofs in construction, the rigging
angles being the important thing. The
same thing applies to the outer struts.
With the bottom wing supported level on
blocks under the strut positions the lugs
are inserted with wet epoxy and the
struts attached. The top wing is then
adjusted to the proper incidence angle
and held in any suitable manner until
the epoxy sets. Once fixed, the whole
mess can be torn down and rebuilt any
number of times without disturbing the
rigging.

While the wings are all blocked up
it is a good idea to mount the tail as-
sembly and get the leading edge packing
block right. Then you will be sure every-
thing lines up.

The authentic color scheme is quite
simple. The fuselage and fin are the
standard army khaki-green (ugh), while
the wings and horizontal tail surfaces
are trainer yellow. Scale markings are
shown full size in position on the draw-
ings, so you won’t have to do a lot of
measuring and calculating from small 3-
views. No scale model looks like much
without a pilot and the PT-1 looks better
with two. The largest plastic ones avail-
able are not bad, but even better are
hand carved ones like Lou Proctor
shows in his Antic kit. It is a real sight
to see the PT-1 cruise by at ten feet
with pilots’ scarves fluttering in the
breeze.

Other than the usual ground handling
characteristics of a narrow wheel track
biplane with large wing area, flying is no
real problem. Even with the small tail
area the tail will come up nicely on the
take-off run and the bird will lift off in a
short distance. Do not expect class 3
contest performance, but it will do a lot
more than just putter around at low
speed. With all that wing area it may
tend to float when landing into a stiff
breeze, so keep it well down on the ap-
proach. It is very stable at low speed
and will not tuck under unexpectedly.

So, chocks away and watch out for
Snoopy.
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(Continued from Page 14)

the tank. Seal all around the tank
with Epoxy Putty where it fits into
the forward bulkhead.

5. Struts: Wing struts are fashioned
from soft pine. Slit one end and pin
a strip of nylon hinge material — this
end will screw onto the wing plywood
gussets. Attach a small safety pin
on to the butt end. This makes for
a simple, sure method of locking to
the gear. The cabane and landing
gear music wire struts were faired
with Epoxy Putty and wrapped with
bond paper. What an easy way to
build them!

6. Cockpit Tubing: Small neoprene
tubing dipped in contact cement and
applied to the edges which were given
a coat of contact also. You can dope
directly over the contact cement skin
nicely. How about them apples,
Hiram!

7. Instrument Panel: Make from a
sandwich of celluloid, paper and
wood tape which is a thin veneer
used for furniture or plywood edg-
ing and is available at hardware
stores or lumber yards.

8. Hinging: We used thin nylon sheet
hinges. Cut pins to length and put
a dob of white glue on them before
pushing in place. You'd be sur-
prised how white glue sticks to them.

.

9. Painting and Trim Color: To

match the cream color used on the

hubs of Williams Bros. scale wheels

mix two tablespoons of Aerogloss

Taylorcraft Cream to one quart of

Aerogloss Swift White. Spray on all

color. The cream wings and tail will

require a coat of clear to bring out
the gloss. The body was painted with

Aerogloss Stearman Red and all trim

is Jet Black. Use cellophane tape to

trim rather than masking tape — no
bleeding or ridges. We used the ex-
perimental designation, “NX" for the
license numbers. Remember, top
right, bottom left, and on both sides
of the tail.
We've hit the highlights of the scale
features. Workmanship counts just as
much as the material used. Spend time
with details, this is where the scale
points build up. Now, Bruce, LET'S
GO FLY!

FLYING: Balance the model as
shown. Chances are, because of the
short nose moment you'll have to add
weight to the nose. Do it right under
the glow engine and lock in place . . .
yep, you guessed it . . . with Epoxy
Putty. Don’t bother with a test glide.
I'm a firm believer in the theory that
more models meet their doom, especially
scale, because of a faulty test glide. Give
it power, note any out of trim condi-
tions and correct immediately. No, my
“Air Camper” didn't fly right off the
old drawing board — but it did from
the old blacktop down at the airport!
It is slow and graceful and for Joe's
sake treat her gently.

Just remember your Kknickers, scarf

and pipe!.

Your old engine is worth 30% of the

Nashville Hobby Center
903 Church Street,
Nashville, Tenn. 37203

ENGINE TRADE IN

amount of your purchase. One ignition
motor with points is worth 50% trade in
on any new kit or new engine. Only
10% on specials and RC Gear. Up to
$200.00 for your old Reed or Proportional
set allowed for New Proportional Sys-
tems. Up to 100 Ready to Fly RC aircraft
in stock at all times.

Order from any magazine ad or catalog.

If you are closer to us, you will get that
order that much sooner.

Send 10c for Special 1967 Bulletin

Business 255-9209

Home 225-5346

et

|
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New from ROCKET CITY
“The Missing Link”

Self aligning ball joint.

The first practical link for throttle control.

Self threads on 2-56 rcd Good for all

surfaces. Will maunt in 4" hole. Can be

snapped off of ball for on field adjust- .
ments. MNo RF noise.

Mounting instructions included. Complete
wdh all hardware.

Order yours today. Only 79c ea.

Rocket City R/C Specialties

Precision R/C Accessories
1901 Polk Dr. N. E., Huntsville, Ala, 35801

LA LI L LA L L L L L™

- .
e with proven performance.

+ Cores only. Make your own cutouts,
¢510.00. Core Grip Cement, $2.50 pt.
E$3.95 qt.
®2 oz. 49¢c, 4 oz.

1

i
fications with Foamcrafts Wing and
ECm'v Grip cement.
¢ Foamcrafts

s Il Westcoast Championship.
-

.Pylon Westcoast Championship.
* FAl Qualifications.

¢ Phone 408-378-0385

..'I.I.I.I..I..l..'.I.I............-..i
FOAMCRAFT WINGS
First in Quality
The choice of champions
Weirick wins 3rd at 66 FAI Quali-

new airfoam cores

o]
2
L]
SONNNREIRRORRBIR BRI

produced from a new light =

super

2 weight bead foam. Buy the foam wing &

2nd C!cssE
1st Open E
3rd e

Kits, priced from $11.45 to $16.95.

Franklins Titebond Glue,

89c.

California residents add 4% sales tax.
Dealer discount available

Send check or money order. No COD

FOAMCRAFTS
P. O. Box 336 Campbell, Calif. 95008

eesesReRRRRRRS

BE00CO00ERESRERERRRNRRSRRRRRRRRRRROREY

93



CARL GOLD
NEW! SKYLANE 62

Semi-Scale Beauty In A Great Flying Model!
Tough, roomy cabin and front end, takes

single to 10 channels or proportional.

Steerable nose gear. For engines from .19 to .35,

Sy

s :
] -\@

Y
Following the great success of our 1/2A SKYLANE,
many people wrote and requested — some even insisted—
that we produce a big Skylane. So here is stable and
forgi.ing—yet highly responsive flying in a large, solid,
and even more beautiful ship. Everything we've learned
about what the R/C flyer wants has been engineered into

it. If you're looking for realism and smooth flying, Sky-
lane 62 is the ship for you!

2A SKYLANE <

959195

FOR SINGLE CHANNEL—ESCAPEMENT, SERVO OR PULS Span 62"

SPAN 42" 95 _ Length 50" KIT G27
LENGTH, 33 . $6 Area 540 sq. in. "

AREA 244 sq. in. FOR .049 ENGINES "

WEIGHT 22 ox. KIT G23 Weight 4V/2 - 5 Ibs.

SKYLANE 62 FEATURES: Shaped leading edges plus sheeting e Steerable nose gear, formed main gear

e See-through cakin, with die- e Cleanly die-cut parts that fit! e Complete full-size plans, step-by-step illustratioﬁ$
cut plywood cabin sides e Clark Y wing section, hardwood struts e Folder on How to Set Up and Operate R/C Models

ramous PAL CON

The Design That Makes The Simplest,
Sound, Attractive Airplane

More Falcons have been built and flown in the past: 4%
years than any other R/C. For value and features in a
functional, rugged airplane, your best bet is a Falcon,
Every design element engineered for simplicity and fast-

building. No unnecessary gadgetry or required skills. SR. FALCON SHOWN % — .
22 | FALCON 56 “I° | jui FALCON 4%

SR. FALCON *22 |y I
FOR 10 CHANNELS OR PROPORTIONAL FOR SINGLE TO é CHANNEL—FOR BEGINNERS, FOR SINGLE CHANNEL— - |

ONME-PIECE SIDES, STEERABLE NOSE GEAR RUDDER-ONLY OR MULTI-TRAINING ESCAPEMENT, SERVO OR PULSE

SPAN 69" AREA 810 Sq.In. FOR .35 TO SPAN 56" AREA 558 sq. In. FOR .09-.15 SPAN 37~ AREA 250 sq. in, FOR .049

LENGTH 53" WEIGHT 6 Lbs. .45 ENGINES LENGTH 43"  WEIGHT 315 Ibs. .19 ENGINES LENGTH 28~ WEIGHT 16 oz. ENGINES"

ALL FALCONS AND‘ e Coil-sprung nose gear . . . formed main gear e New simple "Symmet-TRU" wing construction
SKYLARKS FEATURE: e Shaped and notched leading and trailing edges o Complete full-size plans, step-by-step, etc.
e Semi-symmetrical wing section e Cleanly die-cut ribs, fuse sides, formers, etc. e Folder on How to Set Up and Operate R/C Models:

World’s FIRST Single or Twin Engine R/C Models 4

Skylark is one of the most unique R/C

designs ever to come along. You can build \
your choice —a sleek single, or an exciting

twin engine job — from the same fast- e

building kit. Controllable with one engine
out. Thoroughly engineered, clean die-cuts,

and complete step-by-step plan. Kit has SKYLARK 56 { :
full basic info on building and flying. SHOWN 0
JR. SKVIARK $57 SKVIARK 56 137
L
FOR SINGLE CHANNEL—ESCAPEMENT, SERVO OR PULSE FOR SINGLE TO 10 CH#N:;:LSINGL‘ -
sPAN_ 37" FOR SINGLE ENGINE N A USE .09, .15, or .19
) LENOTH. 3% : AREA 528 Sq. In. FOR TWIN ENGINES
AREA 235 sq. in. FOR TWIN ENGINES q : NG .00%s of 15"
WEIGHT 18 ox. USE TWO .01's or .02's WEIGHT 3V -- 4 Va Ibs. USE T 09

CARL GOLDBERG MODELS INC.

2541 W. CERMAK RD. . CHICAGO 8, ILLINOIS
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" Here At Last!

' The NEW

Stability so YOU
Can Fly It!

Here's the sweetest Goodyear d&-
s'zn ever created—in a deluxe
mdel of the famous race-winning
Siaestring! For practical flying,
weve given it almost as much
span and area as the easy flying

95

KIT G26

Falcon 56! And with the proven

'_T

stability of shoulder-wings, u're in — in with a Goodyear the
average R/C'er can fly and enjoy! (T Ee hot-shot can take 7" out of
the center of the wing, if he wants to, and go faster still).

For simplicity the engine can be mounted upright. Or with a little
more work, you can side-mount it in one of the cheek cowls. Design
has other innovations such as torque rod ailerons, wing attachment
by breakaway plate, etc. Check the features, then see your dealer
for the Goodyear deluxe — SHOESTRING!

¢ Full-length sides, sheeted trailing edges
® Cleanly die- cut ribs, formers, etc.

® Formed spring aluminum landing gear
® Semi-symmetrical wing section

leading edges plus sheeting
2t-TRU wing construction

Most Beautiful R/C
Ever Kitted!

FOR .19-.40 ENGINES

Span 54"
length 44"
Area 540 Sq. In.

Weight 412 -5 Lbs.

FOR 6, 8, 10 CHANNELS OR PROPORTIONAL

e Complete full-size plans, step-by-step illustrations
® Huge, colorful decal sheet

® Many extras, including folder on “How to Set Up
and Operate R/C Models.”

HOW SCALE IS SCALE?

(Continued from Page 8)

recommend that, if a subject is chosen
which is covered by these excellent little
publications, the copy be obtained. For
the low cost involved, the coverage of
the subject and the information it will
provide are of the greatest value. In
similar view, if it is possible to get a
plastic kit of your subject, this should be
done, as it will help significantly both in
the design stage (for determining cross-
sections, etc.), and as a test-bed for
coloring. Most aircraft can be built in
various color schemes and a plastic kit
is a cheap way of making up your mind
on the one most pleasing.

Many a good scale ship falls down as
a real thoroughbred by a lack of, or
badly executed, cockpit detail. Possibly

the two biggest offenders in this area are
instrument panels and pilots. Though a
board of white-faced instruments is often
seen on a model, almost without excep-
tion full-size instruments have black
faces. My method for dashboards is to
use artist's scraper board, with a fine-
pointed pair of dividers for marking the
rims and a needle for the divisions. After
a layer of thin ply to give “depth,” an
acetate layer with all but the dials
painted out with matt black enamel com-
pletes a very realistic board. Get a look
at a real ship’s board and notice the
small patches of color here and there —
red band in the top end of the rev-
counter and so on. These are the little
touches that give a model true class.

Never use a babyfaced toy doll for a
pilot — this type of figure always shows
for what it is! The Aurora and Airfix
plastic kit people make a range of fig-
ures with suitably adult faces which can
be re-worked successfully.

The rest of the cockpit furniture may
be made of thin card rolled, boxed-up or
what-have-you. This material is light in
weight and easy to use.

For rivet lines, the best trick is to
mount a watch gear wheel on a stick of
wood with a free-running bearing. Run
alongside a straight edge, the wheel will
give evenly spaced rivets of very good
realism. It is a good plan to have two
or three such sticks with gears having
differently spaced teeth as rivets are

never of the same spacing all over an
aircraft.

One final thought on finish realism.
Full size aircraft are seldom clean; in
fact combat aircraft of the war periods
very quickly became exceedingly scruffy.
The top-class R/C scale modeler realizes
this and, on completion of the model,
will spend many hours of work messing
up the slick look of a newly built air-
craft. This consists of chipping off bits
of paint, oil-staining the finish in the
fueling regions, painting dirty marks
here and there, putting dummy
“patches” in the fabric covering, exhaust
burns and so on.

I would say that this process of giving
a model a realistic “used” look is just
about the most difficult art going. But
when mastered, the improvement in
realism is wonderful and makes all the
difference between a “model” of an air-
craft and a true replica. What we're
really after, of course, is to make the
model look just like someone has put a
real ship in some science-fiction-type re-
ducing agent that has shrunk it to a frac-
tion of its size!

Here then are a few thoughts which I
earnestly hope will be of some value to
those already involved in scale, and some
encouragement to those who fancy scale
but have perhaps been frightened off.
Don't believe it! There's plenty of worse
things than R/C scale — jail, the Army,
hospital . . .

95



TIRED BEFORE TAKE-OFF?

ORDER FLY-READY R/C MODELS FROM AMERICAN

Smile and admit you're a flier, not a builder, as you send that bird up to soar . . . and more!
All four R/C beauties are stunters at full power, tame when throttled back. They arrive
completely assembled with wing panels joined and strip ailerons, rudder, and elevator
controls hinged. Main landing gear included. Removable hatch. Adaptable to 242" spinner.
Use any popular fire wall motor mount and steerable nose wheel you desire. Add your own
A45-61 engine, wheels, tank, and controls , . . that's all! Flying weight with engine, 6-7 Ibs.

Fuselage construction—Sides of %;" balsa sheeting; added support from !3;”" ma-
hogany plywood glued from nose to back of wing's trailing edge; 38" and Ys” balsa
sheeting on fuselage bottom; triangle stock for bracing. Wing—Foam wing core with
Va” trailing edge; !, balsa sheeting rolled and glued, ¥s” on tips. Fuel-proof
finish—All parts sanded; two coats clear dope; all areas Silkspanned; two coats
Duco primer; another sanding; application of colored dope, white or brilliant orange.

Shoulder wing model for beginner.
64" wing span, semi-symmetrical

TEMPEST

Low wing for the contest pro. Per-
forms full AMA stunt pattern. 66"
wing span, full symmetrical air-

foil. $85.

For tough R/C competition. Low
wing, full symmetrical airfoil with
59" wing span, 680 sqg. in. wing
area. Flat stabilizer and dorsal fin.
$85.

Shoulder wing for intermediate
flier improving stunt patterns. 59”
wing span. 680 sq. in. wing area.
$75.

R/C Models Division  AMERICAN PRODUCTS, INC.

R/C Models Division, American Products, Inc.
Telephone (316) DU 5-2651, Spearville, Kansas 67876

Enclosedis$___________ for:

[ Hawk $75 1 Mark | $85 Specify

[l Tempest $85 1 Mark Il $75 "] Orange or [ | White
Ship collect to:

NAME

ADDRESS CITY

STATE ZIP PHONE

Kansas residents add 3% sales tax. Attach check or money order.
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NOVICE TO EXPERT—FLY ROYAL!!

" THE WORLD FAMOUS
ROYAL MULTI SERVO

Model RMK-SN _________ (Green) SN e e e e $24.95

Model RMK-T __________ (rod) i $22.95
Model RMK-R __________ (Blue) Relay — - - oo $14.95

RMK-S Serve Tray, Trim Bor and Hardware.
If unovailable from your decler, order direct for prompt delivery.

Custom Push-Pull Multi Channel Reed Servo

You can keep in touch with your R/C model through the instantaneous,
precise, and powerful control afforded by the Royal Push-Pull Custom
Servo — the finest Multi Servo ever produced!

#RMK-SNPP — $22.98 Weight: 2.25 oz, SN TYPE
#RMK-TPP — $21.98 Weight: 2.25 oz. TRIM TYPE
#RMK-RPP — $12.95 Weight: 2.0 oz, RELAY TYPE

#RMK-SNPPK — $17.98 EASY TO ASSEMBLE SERVO KIT
Trim conversion instructions included.
A complete set of servo accessories is available, and includes a four

servo holder frame, trim bar, steerable nose gear bellcrank, and installa-
tion hardware.

The finest single channel serve available today.
The combination of Royal Model No. 7 and No. 7A
gives the single channel flier positive rudder control
plus three position throttle. Each servo measures
17" x 13" x 1" and weighs 2 ounces. 3 pencells
power the entire system. Price of each servo is
$14.45,

DEALER
INQUIRIES
INVITED

=
3

B

Custom Push Pull Digital Proportional Serve

Although just slightly larger than the smallest produc-
tion servos, the new Royal Push-Pull Custom Proportional
Servo utilizes @ much smaller operating space due to
the unique push-pull outputs. The overall size of 25"
x 134" x 15" is more than 53" shorter than the Digimite,
and 14" shorter than the new Orbit proportional servo.
Servo output direction may be accomplished by merely
switching from one output arm to another, eliminating
the need for reversing the servo electrically or phys-
ically.

The servo motor is the finest available in both power
and efficiency. The transparent plastic case which
houses the servo has twice the strength of any plastic
molded case and is virtually unbreakable.

% Complete line of Push-Pull hardware available
from Royal Products.

% Complete service and parts available.

s Serves include instruction sheets giving full
information on adjustments, service, and other
pertinent data.

$ 2998
EACH

NOTE: Order by system

manufacturer's name

and Royal Servo
code number.

ORBIT: RMK-DPPO

LOGICTROL: RMK-DPPL
BONNER: RMK-DPPB

F & M: RMK-DPPFM
MICRO-AVIONICS: RMK-DPPMA

Royal Products

Lorporation

6190 EAST EVANS
DENVER, COLORADO 80222




R/C MopeELER MAGAZINE
provides the radio control
enthusiast with the fin-
est and most up-to-date
material available any-
where in the world. Every-
thing R/C . .. leading sport
and competition construc-
tion articles, technical and
electronic features, how-to
and building tips — every-
thing for the Beginner,
Sunday, or Advanced R/C
Flier, can be found in the
pages of RCM. Only 60c at
yvour hobby shop.

THE LEADING MAGAZINES IN THE RADIO CONTROL FIELDS

RCM DIGITRIO

) I“. | o
overTei0

By Ed Thompaan

RADIO CONTROL MODELER MAGAZINE

PO BOK 88T - WERRA MADRE, CALIFORMIA

Tae RCM Dicrtrio propor-
tional system is a three
channel digital proportional
system designed for the
home constructor with a
minimum of electronic
background. RCM’s reprint
of the complete series of
articles is available for $3.00.
A second book covers the
conversion of the RCM
Digiirio to four-channel
operation, and is priced at
$250. Ordered together,
both books are available for
$5.00.

THESE BOOKS AND OTHER R/C MODELER
MAGAZINES CAN BE PURCHASED FROM:

STORE STAMP




