maaé

!

AERONAUTICS

EDI T ED BY
BILL DEAN and
RON WARRING

o
=

i |

P i

11 PLANS INUL. KORDA'S FOWERIHOUSE @ SPEED,

STUNT & FREE FLIGHT WINNERS 0OF 1948
ALL MERTS BALLY @ U MIEUPORT € FAL RUBIER & GLIDHER DESIGNS
& MILLS 24 & "6 CUTAWAYS @ AMERICAN RADIO CONTROL PRICE

POWER MODEL STHUCTURES ® AEROBATIC AEROFOILS 2/6
AND OTHER FEATURES



BY THE EDITORS

ITH something of a sigh of

reliel we finally fitted in the

cleventh plan into Model Aero-
nautics and believe that, in doing so,
we have established something of a
record. The trouble is we find all of
the models so attractive that we feel
like building most of them ourselves !
The most popular design so far has
been the Jersey Javelin—hundreds of
plans being sold. We have seen dozens
of these flying lately, so look out for
the Javelin at the contests. And we
reckon that Norman Marcus’s Fire-
cracker in this issue will be equally
popular !  Not to mention the two
versions of Korda's Powerhouse, which
is one of the hottest free flight contest
designs to come out of the 1J.S.A.

In case you have not heard of Herb
Owbridge before—he is one of the
“gen-men " of America’s tadio con-
trol modellers. Dick Shumacher is his
partner—and Dick, vou may remember,
made the last Ametican Wakefield
team as well. These two have really
got something with * rudevator ** and
that is the type of control we are going
1o use—when and if . . ... Rudevator,
incidentally. is provisionally patented
and there is a very good chance that
these units will be available com-
mercially in this countty. Write in lo
vour editors, if you are interested. But
digest Herb’s article first.

For rubber contests to F.A.I, speci-
fication we have always admired Bill
Geddie's Tiercel and we reckon on
seeing a lot of them around in the near
future. Properly trimmed, this job is
going to be hard to beat. The glide is
really something to get excited about
and since the S.M.A.E. have gone all
" F.A.l-conscious ™" in their compe-
fitions this year, this proven design is
tailor-made for the job.

The greatest variely in design is
undoubtedly in the control line field
and we often wonder where some of
the present trends are going to end up.
So to try and satisfy everyone (we know
it cannot be done !), we have included
a couple of speed and stunt winners
designed around popular motors, an
attractive Hying scale Nieuport by a
firm specialising in scale control-liners
and a selection of flying wing stunters.
Take your choice. They are all from
the top of the list.

Finally, may we say thanks all
round. Especially to all vou readers
who have written us, given us your
opinions on the Model Aviation series
and let us know what you want in
future publications.
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OR many years Dick Korda has been one of the first names that springs
Fto mind when the talk turns to American duration models or gliders.

In 1939 Dick won the much coveted Wakefield Trophy and his glider
successes include the U.S.A. Nationals Towline Championship. In 1946,
the star member of the Cleveland Balsa Butchers turned to free Aight and
the Wakefield Cup was soon flanked by numerous power trophies.

The many wins of the Powerhouse include the New England, Dixie,
Middle Atlantic and Western Championships. At the 1946 Michigan State
Meet, Korda's de Long 30 Powerhouse raised the Class B record to 35
minutes 44 seconds. This flight was bettered on the same day with over
50 minutes, but unfortunately the model passed out of the timekeeper’s
sight after only 21 minutes.

In America the Powerhouse design is kitted in no less than six different
sizes—for the various A.M.A. classes. The spans of these models are 26-in.,
33-in., 36-in., 41-in., 56-in. and 64-in. Most suitable for the requirements of
British modellers—with few good engines available in the larger classes—
are the 33-in. CO, and the 41-in. Bantam versions. Plans for both these
models and FULL SIZE PARTS are given in the adjoining pages. The
41-in. model is particularly suitable for the E.D. Comp. Special or similar
2 c.c. diesels. The 33-in. version was originally designed for the American
Herkimer CO,. We have substituted the Keilkraft engine as this is similar
in size. Incidentally, the 33-in. Powerhouse won the Junior. Senior and
Open CO, contests at the 1948 Nationals—with 4-55, 728 and 11-37
respectively.

We shall start off with building instructions for the 41-in. model. Con-
struction will require a 30-in. long work board. model knife. fretsaw., plass-

(Turn to page 58)

Plans for 33"
version overleaf
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FULL SIZE PLANS AVAILABLE FROM |AN ALLAN LTD.

BRITISH COPYRIGHT MODEL R/IATION COPYRIGHT DESIGN BY BERKELEY MODELS BROOKLYN NEW YORK USA

F—=y 1 I I

R Y ST
BULS HELD W POSTION " DICK KORDA'S AN, fod e T | &
=< o POWERHOUSE 33 " Lo

WEIGHT 4 V20Z. .AREA 15050 N

LIWDIA
SNAP-ON
SPINNER

n /4 SCALE PLAN

! PLANS BYBILL DEAN AND RON WARRING

T MAKE 4
mxsa MAKE S | g4 .
Fi- Y6 PLy K\
®
(0} z
b POWERHOUSE 33/ ||
FULL SIZE PARTS

" MAKE 2 | |

ﬁm
7

ALL PARTS %6 sHeeT
UNLESS STATED OTHERWISE

N

(=] F4 F3




SZO2 91 LHOI1IM DNIHHYM NOY ONY NY3A 1718 A9 SNY1d
ADOLS N TIVIOL TIGOW O393M0d

3oV T FEliessrayNEING NOIIVIAY T300W SNYd LHOMAJOD Az ¢ J NOVHL 6

I : ST3IHMVIaHE|
2 ON3B 0L
f( = NYd 3IVIS ¥ o | vm.w«,
! [ 3 Ny -
S 9318yay ;

25 $937 3DVINYYINIANN IHIM' D9 —
< . En._o.u.uoz_n
._ 1 . s! . 1

T e, R e
ONO1AZ 93d OOaWYE B/l X! \ ; INNOW Tv8na

.m_. \\.\\\m “\\W/\N B W ;

S Xah
T g
133Hs 9iN

) ONIHIACD
. 133HS 91 LNOHLIM 5
NMOHS 39VT3asnd XO8 An3liva

5. - YoOHD 02

NI4T HO
= N3QHY'NOSSTHO
HOd INNOW

L133HS 911 440 1S3 LIFIHS 8- 1M

i
“ —_— =
. e —
=== ——
L} ——————
B e £ =

R GeR

—— e _

QIONTYED,

" diLHOV3
LNOHSYM oS

R

LNNOW TVI93d5 dWOoD d-3

ATIVH SLYIH-TIVEY,
HIANNIM LHOIT 3344
| SNDHYW NYINHON A€

dIAOVHOIHIA

Ol

FULL SIZE PLANS AYAILABLE FROM IAN ALLAN LTD.




1948 All Herds
Rally

FREE FLIGHT POWER

38 ounces and powered by a Majesco ** 45 "—and

had just about the opposite flight performance to
that which 1 required ! After that, three completely different
experimental models were made in 1947, all powered by
the Mills [-3. Spans ranged from 32, 38 and 42-in. The last
one of the series was the most successful and placed fourth
in the S.M.ALE. ratio contest in May 1948. being lost 0.0.S
on that day.

This in turn inspited me to build a similar job for an
Ohlsson 23 which 1 had just run in. The main features
thought necessary were a large wing area to give a good
glide, long tail moment to lessen stalling after the motor
cut, a double leg undercarriage of reasonable track to give
a straight take off and light weight allied to reasonably sirong
construction. All of these features have been incorporated
in * Firecracker ™ and have been justified many times, as
the model takes off dead straight, never stalls more than
twice when the power cuts and has a very good glide.

First competition outing for the ** Firecracker =™ was the
International Power Contest in August (1948). First flight
was 365 seconds on a ll-second motor run, the model
circling about 200 feet up for some five minutes in a mild
thermal. The second flight was poor—a 4-9 ratio—due to
the motor refusing to four-stroke. The last flight produced
a 8:9:1 ratio and ** Firecracker ™ ended up in fist place.

Subsequently the model was re<trimmed and now has an
average performance of 12 :1 ratio. With this new trim,
“ Firecracker ™" placed first at the All Herts Rally, third at
the West London Rally and first in the Croydon club power
contest in October.

The basic design is sound. It only needs very careful
trimming to bring out the best. But, remember, competition
is very keen in free flight power and trimming is all important !

MY first power model was on Bowden lines—weight

CONSTRUCTION
All the fuselage formers are cut
from firm balsa sheet. Select two
firm even-grained lengths of %-sq.,
“and on these, mark off positions of
formers measured from the tail.
Cement these together at tail with a
small angle between them, Cement
F5 and F1 in place and allow to set.

Iy Norman Marcus

CROYDON CLUB

Glue rest of formers in place and complete outline of fuselage

—steam 4-sq. at back of pylon, to shape before fixing.
Stick block balsa (L.E. of pylon) to -ply former, which
is fixed to the skeleton fuselage—use ** Durofix " for this.
Durofix the 16-g. U/C tubes in place. Add ignition acces-
soties (if used) in their respective places—the timer will
project slightly beyond the other side of fuselage. Cement
hooks, bamboo, and tail platforms in place,

SHEETING PROCEDURE
(i) Sheet underneath of diamond shape first and trim.

(ii) Sheet top of diamond and trim to shape.

(iii) Sheet T.E. of pylon. Two pieces each side (grain
paiallel to centre line).

(iv) Sheet sides and bottom of pylon. Add under fin.

(v) Sand slightly and give two coats of clear dope—sand
very lightly. Cement fin in place.

(vi) Give whole of fuselage (not upper fin) one coat of
coloured dope (or dope coloured tissue on) and rub over
faintly with flour-paper. Brush on fuel proofer if required.

The fuselage may appear slightly complicated, but in
actual fact it is quite easy to build and when finished looks
very neat.

UNDERCARRIAGE
Bend the pieces of wire 10 shape. Plug into fuselage and
bind and solder as indicated. Solder wheels in position.

WING

This follows normal methods of construction. The wash-
out on the tips came naturally on the original wing : the
changing wing section accounting for this.

TAILPLANE AND FIN

Build from firm, but light wood. Trace fin and tail outlines
on te §-in, and §-in. sheet
respectively.

On the original, pendulum con-
trolled rudder was used, with no
apparent effect. Hence this has been
left off the model,

MOTOR
An Ohlsson 23 with spark ignition
(Turn to page 60)
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HETHER you build rubber, glider or power models,

you have probably encountered model aviation's

greatest stumbling block somewhere along the way.
Tt usually goes like this !

Looking through the pages of a model magazine or book,

you suddenly come across THE model. The size is just right
and will suit that new engine you bought the other day. Then
comes the let down—how to get those plans out of the
magazine and on to paper in the correct size for working on.
At this point you may decide to pass up that dream design—
unless you already have draughting experience.

Of course, full size plans are often available, but the high
cost is a disadvantage to many modellers. Kits are fine, but
there are plenty of interesting models that never get kitted.
So why not enlarge those plans and build THE model.

A complele course in aeronautical draughtsmanship is not
the purpose of this article, but if you can held a pencil and
do simple arithmetic, you can certainly enlarge model plans
up to working size. These notes will also be useful if you
ever decide to draw up an original design for kit or magazine
purposes.

Ribs and formers are hardest to scale up accurately and
photostatic enlargements are a good idea. However, the cost
is prohibitive for large scale reproductions. Shrinkage of the
photostat paper will distort the drawing, but this is negligible
on small enlargements (12-in. by 9-in. maximem). Use of
a pantograph is ruled out as this expensive zquipment is
inaccessible to most modellers. Cheaper wooden panto-
araphs are obtanable, but their use is not recommended as
they are not very accurate and considerable practice is
requited before even passable results can be obtained. Lel's
face it—the best method for getting those plans on to the
workbench is to completely redraw them full size by scaling
them up.

You will hava to equip yourself with some tools of the
trade before you start this drawing board duel : Several hard
pencils 3H or 4H) ; a 12-in. ruler (with (;-in. divisions) :
and a good straightedge about three feet long. A dead
straight strip of pine (2-in. by }-in.) may be substituted for
this latter item.

A small plastic french curve is very handy for drawing
small curves such as wing ribs and tip outlines, but if you can
do a fair job of free-hand line work you may be able to get
along without one. Get a small plastic protractor. You
won’t use it very much but it is useful for laying out angles of

Cc

HOW TO USE THE SCTRIBED LINE —”:;//‘rl

- Plaw®

By Calhoun Smith

ENLARGING MODEL PLANS IS SIMPLE
IF YOU GET STARTED ON THE RIGHT
LINES. HERE ARE EXPERT TIPS BY A
WELL-KNOWN AMERICAN DESIGNER

incidence and the like. If you do not care to purchase a pro-
tractor. here is a simple rule to remember for laying out
angles in degrees : One degree equals #-in. at 3§-in. away
from the centre point (see sketch below).

Next on the list is a plastic triangle. Geta 45° angle type—
the 10 to 12-in. size is good for this kind of work. A very
helpful trick that can be done with the triangle eliminates the
need for a T-square for drawing lines at right-angles to each
other, and is reasonably accurate. Simply scribe a line from
the long edge through the top angle of the triangle. Care
should be taken when doing this because the accuracy of
your subsequent drawing depends a lot on this scribed line.

Use a carpenter’s square, held tightly against the long edge
of the triangle, and scribe the line deeply with a scriber or
bradawl. Smear ink over the line, let it dry—then rub off the
surplus. To use the triangle for drawing right-angle lines,
simply line up the scribed line on the triangle over a drawn
line and draw the needed perpendicular along the long edge
of the triangle, Maore ol this later.

Drawing paper is the next requirement. A roll of white
shelf paper or even the back of a length of smooth wallpaper
can be used. Inexpensive draftsman’s layout paper can be
purchased at artists® and draftsmen’s supply stores. Widths
up to 36 inches and rolls up to 20 yards ars generally avail-
able. Thin tissue or tracing paper is not essential but will
prove helpful, A 9-in. by 12-in. pad is suitable for average
requirements. Last of all, don’t forget a good eraser, Get
a lairly soft type to avoid tearing the paper.

Nearly all magazine plans will include notes as to the scale
size used. Probably a scale of inches will be drawn on the

SGRIBED LINE

OVER LINE . -y
HOLD SOUARE  DRAWN ON ‘
TIGHTLY PAPER 7 S
AGAINST EDGE

WHEN SGRIBING

SCRIBING THE TRIANGLE (\ne e

— . LINE DRAWN
- 30 ALONG EDGE
OF TRIANGLE
WILL THEMN BE
PERPEND|CULAR

TO MEASURE DEGREES IN INGHES

} 116" EQUALS | DEGREE 3-5/8" FROM CENTER POINT

[ 3-5/8
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MAKING AND USING THE SCALE RULER

USE SCALE RULER
TO MEASURE ON =
MAGAZINE SLAN .

L T —
\ - @

LAYING OUT THE FULL SIZE PLAN

b
COPY SCALE PRINTED
ON MAGAZINE PLAN

\ LAY OFF MEASUREMENTS
TAKEN WITH SCGALE RULER

FULL SIZE\

DRAW STATION
e LINES WITH
THE TRIANGLE

PIN DOWN BALSA
STRIP TO DRAW
GENTLE CURYES

B i

LAY OFF WIDTH MARKS
AND USE BALSA STRIP
TO DRAW CURVES

DEVELOPING WING PLAN

TAPER OFFSET
MAIN REFERENGE

IB SPAGCING MARKS

USE GRID TO DRAW CURVED TIPS ETGC.
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plan. The main dimensions are often included and these can
be read off directly without any trouble. The first step will be
to make a miniature ruler the same scale size as the plans. I
the plan has a scale printed on it, simply lay a piece of paper
along it and transfer the divisions to the paper, Usually the
scale will be only six or eight inches long, so rtepeat the
process on your miniature ruler until vou have one long
enough to suit the model size.

Now all you need do, to find out the distance from the
front of the model to the firewall, is to measure i1—with your
scale ruler. Most magazine plans are sized in even divisions
of an inch, so if the scale is }-in. or [-in. or 4-In. you can use
a tegular ruler for measuring. For instance, one inch on Lthe
plan of a 4-in. scale drawing can be measured by 4-in. lines on
a regular ruler. Each -in. becomes 1 in. on your full size
plans. 1t will be necessary to look sharply at your ruler
divisions and count carefully to avoid mistakes. Are you
confused already ?

But let's get back to the miniature ruler. Measure the
overall length of the model on the magazine plan with your
miniature ruler. This will tell you the size paper needed to
lay out the full-size plan, measured in regular inches. Lay the
paper down on a smooth table top or drawing board and
draw a long horizontal line across the paper with the straight-
edge. This line will be the main fuselage reference line and
will correspond to the thrust line or other longitudinal refer-
ence on the magazine plan.

Now, near the left end of the horizontal line draw a line
with the scribed triangle at right angles to the horizontal line.
This will serve as the base line from which to lay out all fore
and aft dimensions and will also mark the front end of the
fuselage side view,

Carry on. using the miniature ruler to measure on the
magazine plan and marking the indicated dimension in
regular inches on your full-size plan, Starting at the front
end of the fuselage, measure the distance to the engine
former or first cross member, On the full-size drawing, mark
this dimension on the horizontal line. Then, using the scribe
mark en the triangle, draw a line through the mark across
the horizontal line.

This process is repeated for each station or former, back to
the tail. Wing and undercarriage position can be drawn by
measuring from the front base line and up and down from the
horizontal reference line. Vertical dimensions of the fuselage
stations are measured from the horizontal reference and
marked on the vertical station lines.

Now that the vertical dimensions are all marked off on the
station lines, these marks can be connected to complete the
fuselage outline. Where long pentle curves are involved, a
strip of 4} -in. square or smaller balsa can be pinned down
along the marks and the curve drawn against the edge of
the strip.

More abrupt curves such as cowlings or rudders can be
enlarged with a fair degree of accuracy by using the grid
method. Magazine plans often have a grid around these
parts. You will have to duplicate this grid in full size on your
full-size plan, then spot the points where the curve crosses
the grid on the magazine plan and transfer these spots to the
corresponding grid line on the full-size plan. This is best
done by eye and the accuracy of your work will depend on
how well you can estimate the fraction of the grid unit. where
the curve crosses.

To develop the top view of the fuselage, vou need to con-
tinue the station lines above the fuselage and draw a centre
tine parallel to the horizontal reference line. Scale off the
fuselage widths at the stations on the plan and mark the
corresponding dimension on the full-size top view.

(Turn to page 51)
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@ One of the prettiest Wakefields we have yet seen—the
ARISTOCRAT. Photo by designer Edwin Stoffel.
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@ Corporal Ernest Nill took this shat of a mid-air collision, @ Another Stoffel action shot: Dick Vahey of the Regents Park
with his Graflex—at an American meet. M.F.C. gets his MASTERPLANE away,

ACTION !

ACTION SHOTS LIKE THESE ARE ALWAYS
INTERESTING—LOAD UP WITH SUPER XX
AND KEEP YOUR CAMERA AT THE READY

@ " Taxi'' Brookes semi-scale snapped just after take off from @ Don Sweeny of Gardena, California, about to launch his

Fairlop ac '48 Bowden. Note the ' pilot." THERMIC 72”. Photo by Bob Hanford,
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By Pat Lidgard

ETTING tired of merely being a spectater while my
husband had all the fun of flying models. 1 finally
induced Ed to work out a design for & sport plane
which I could build and fly myself. Litde Mike is the result.

Since [ had built enly a lew models, the design was of
necessity simple, utilising, the minimum number of parts so
as to be easy to build. Ed’s finished plans were in the form
ol patterns, in which each part could be seen in its completed
size and shape.

Sheet balsa is mainly used in the construction of [ittle
Mike. This is a good 1dea with small models on account of
the high strength to weight ratio and general durability,
Building time is just two evenings. The original performs
equatlly well indoors and outdoors—having over three
hundred flights to its credit to date,

IT this model appeals (o you, lets get started by working
on Lhe fuselage. First cut out the two fuselage sides from
d-in. (medium) sheet. Then cut the formers from sheet as
specified on the plan. Bend the undercarriage Lo shape from
22-gauge piano wire and cement it Lo the main former C.
Cement formers A and D between the fuselage sides and
allow them to dry thoroughly before carrying on.

While these parts are drving, cut out the two halves of the
wing from hard 4-in. sheet (or medium 4 -in.) and the tail-
surfaces [rom  Js=in. sheet (medium),  Sund these parts
smooth and round off the corners.

Now go back to the fuselage and separate the two fuselage
sides enough 1o insert lormer C and cement it in place. The
fuselage is completed by cementing h-in. strip crosswise in
the slots already cut in the fuseluge sides. When these are
dry, trim flush with the sides.

Cement former B to the roughly-shaped nose block. Drill
the block with a &-in. drill or pierce with a length of wire
(neutral settings). Cement the male portion of a -in. press
stud at each end of the hole—to serve as bearings. When
the cement has set, insert the block into the front of the
fuselage. Hold the block in place and gradually trim it down
to the shape shown on the opposite page.

The airscrew is carved from a block of medium balsg us
shown, Lay out the length ol the block in 11-in. portions and
then draw the pattern on the sides (heavy lines on plan), Drill
or pierce before smarting to carve. Use a small thin-bladed
knife for carving. Fimsh off 10 a smooth surface with fine

22

glasspaper. Cement a press stud to the rear face ol the air-
screw as o bearing.

Bend the shall from a piece of 22-gauge wire —starting
from the front winding loop. Cement into the airscrew, slip
three small washers on to the shafl, followed by the nose-
block. Complete the assembly by bending the loop 1o which
the rubber is attached.

The wing panels can be formed to an airfoil shipe by
dampening the upper camber with water and the lower
camber with dope. Be caretul not to moisten the area }-in.
back from the L.E.and }-in. forward lrom the T.E.  When the
dope has dried to a point where il is no longer wet to the
touch, the wing panel can be shaped by hand to the desired
curvature. Experiment with this method on a piece of scrap
wood first.

When the curve has been obtumed in both wing panels,
they should bz cemented together so that both lips are raised
1i-in, Allow this joint to dry thoroughly before moving from
the building board. The tail assembly i1s attached to the
fuselage after the rudder has been cemented 1o the tailplane,
The under rudder can now be cemented 1o he underside of
the elevator and both the fuselage sides.  Fill in the small
wedge-shaped openings with scrap pieces of &-in. balsa,
Cement the wing permanently in place on top of the fuselage.
When dry, a thin sheet of cellophane muy be cemented to the
fuselage—1to form the windshield.

Cover the top and bottom of the fuselage with tissue.
Tighten with water—then give two coats of dope. The wheels
(3-in. dia.) may be any type available at your local dealers.
Hold the whezls in place with dabs of cement on the ends of
the undercarriage wire. The durability of the model will be
improved by spraying lightly with very thin coloured dope.

FLYING

Four or six strands of }-in. rubber is adequate. Your motor
will last longer and take more turns il it is well lubricated.

Before flving the model, check to make sure that the
flying surfaces are correctly aligned and unwarped, Also sce
that the airscrew shafl is parallel to the centre line ol the
fuselage. Before using power. glide the model from shoulder
height., If it stalls, add a little weight 1o the nose. I it dives,
add w very small amount of weight to the tail

(Turn to page 59)
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Retracting Undercarriage Rubber Design (e F. A X Specilications

IERCEL is an F.A.l. contest rubber model —with a

difference. It is purely and simply a functional design,

incorporating such ™ ultra-lightweight ™ features as high
parasol wing and long fuselage with rear rubber peg well
forward, large single-bladed propeller and Marquardt wing
section. Yet the lines of the whole model have a definite
appeal. the peculiar hump-backed fuselage being particularly
pleasing in appearance.

Tiercel is also probably the most lown-away model. The
original model built in early 1945 is still airworthy, despite
the fact that it has made many hundreds of flights and has
been entered in dozens of contests. In all it has been lost on
fly-ways no less than fowrteen times—returned on each
occasion to continue its hard-worked life. Possibly the best
example of its sturdy construction is given by the fact that on
one occasion it spent fowr months in a potate lield before
being discovered. It was then still in a fit condition to be
flown in a contest again a few days later with no repairs or
replacements other than the rubber motor, And, of course,
it flew away again in that contest ! Tiercel also has the unique
record of having flown in three consecutive Gamage Cup
events —1945-6-7—and flying away in cach. A dethermaliser
15 now fitted as standard -and complete ly-aways are now
less frequent !

A second version of Tiercel, with a smaller area wing and
tallplane. won the 1945 Flight Cup —this mode! being lost

completely on its last flight. The original Tiercel won the
Brentford and Chiswick open rubber event the same year,
and also put up the best Aight of the day, and also placed
fourth in the Model Engineer Cup. It has been placing high
in S.M.A.E. rubber competitions ever since,

Bill Geddie's Tiercel has also been one of the mainstays of
the Zombies London Cup teams, forming the " rubber ™
part of their strongest team alongside Ron Warring’s Wake-
fields. This team reached the semi-finuls in 1946 and the
linals in 1947.

Although the lines—and one or two of the gadgets—are
tnconventional, construction is fairly orthodox. The fuselage
is built as a normal slabsider, with two side Itames joined by
horizontal spacers. The longerons iand spacers aft of the
rear rubber position are of light j%-square stock, which is
scarl jointed to the main longerons and care must be taken
to hne these up accurately when laying down the two sides.
Apart [rom this the remainder of the [uselage structure is
quite straightforward. Itis advisable to use card templates—
or similar jigging—in assembling the sides, lo ensure accurate
line up,

The retractable undercarriage is a novel feature which has
proved thoroughly practicable, This is well detailed on the
drawings. With the undercarriage ** down ™ and bearing the
weight of the model, the upper extensions of the wire prvot
are locked by the strip of §-in. L-in. balsa cemented across




the fuselage. As soon as the model is airborne and the weight
is removed from the undercarriage, the whole unit drops
down roughly }-in. in the slots, when the wire arms come
free of the stops and the counterweights fall forward to
retract the leg. The leg folds up fiat against the underside of
the fuselage with the wheel partly inside a small slot in the
fuselage.

At a later stage a two-wheel undercarriage was used. The
same single leg was employed, with simply a Y-shaped wire
extension bound to the lower end, each leg of the wire
carrying a small diameter wheel. Track was such that, with
undercarriage retracted, each wheel rested alongside the side
of the fuselage. This twin-wheel undercarriage gave slightly
better ground stability for take-off in poor conditions.

The propeller is unusual in having both large pitch and
large blade area. The maximum width of the blade is 3}
inches, Powered by twelve strands of }-in. by 5!;-in. rubber,
maximum power run is roughly 65 seconds, the model
climbing virtually to the last turn. The propeller assembly
employs a normal type coil spring between the propeller and
noseblock to stop the shaft when power has run out and
allow the blade to fold Rat against the port side of the
fuselage, The hinge is slightly skewed to make the blade lie
absolutely flat and reduce head resistance to a minimum.
Folding propellers which do not fold absolutely flat against
the sides of the fuselage have a tendency to affect directional
stability in gliding flight.

Sparless wing construction fits in very well with the
Marquardt section used, fairly light wood being employed
for the leading and trailing edge spars in order to reduce
weight. All ribs are cut from quarter-grained ,%-in. sheet,
with the exception of the centre section ribs, which are of
1s-in. sheet. The centre section is double covered with Jap
tissue for additional strength.

Sparless construction is also used for the tailplane, with a
minimum of full ribs and closely spaced top and skeleton
ribs to preserve the aerofoil shape and at the same time give
the lightest structure possible. The fin is also quite orthodox
and pegs into, or cements directly on to, the tailplane. For
turn adjustment the whole tail unit is slewed slightly. For
further non-critical turn adjustment the wing can also be
slewed slightly, although this should not be necessary.

Tiercel balances just in front of the trailing edge of the
wing when, with the rigging angles shown, it has a glide
comparable with that of any contest glider or sailplane.
Under power it is best flown fairly straight, the slow revving

propeller and lifting tailplane preventing stalling. No down-
thrust at all should be necessary, the model having an
extremely good stall recovery. A generous amount of side-
thrust can be used to give a wide right hand turn under power.
No spiral instability troubles have shown up.

Turn adjustment on the climb is, of course, obtained with
a combination of sidethrust and rudder offset. To obtain
rudder offset the whole tail unit is slewed, but this should be
held to a minimum. A near straight glide is as good as any,
In thermals, a circle will then develop naturatly,

The retractable undercarriage should give no trouble,
once adjusted correctly. Twin wheels are recommended
for rise-off-ground work, these being accommodated on a
simple V axle bound to the end of the bamboo leg. The
undercarriage is gravity operated once the model has risen
sufficiently for the unit 1o drop down in the carrying slots in
the fuselage. One peculiarity is that should the model
assume a near vertical attitude in flight, the undercarriage
will come down again, retracting once more, of course, as
soon as level flight is resumed.

A parachute-type dethermaliser is now standard, operated
by the conventional fuse. The 'chute is purely circular and
10 inches in diameter. Eight shroud lines of cotton are used,
spaced equally around the circumference, and these lines
are tied in two bunches of four before being finally brought
together and tied. This eliminated the need of a spacer and
makes untangling the shroud lines easier. Parachute material
is. thin silk.

We rate this model extremely high, both as regards design
Seatures and consistent performance. Although the original
design is now some four years old we feel that this model is
still an excellent contest design and, with the increasing
emphasis on F.A.L specifications, have ne hesitation in recom-
mending Tiercel to readers as embracing the best features of
the high-parasol, folding-propeller rubber model,

THE EDITORS.

FULL SIZE PLANS OF TIERCEL ARE AVAILABLE
FROM

dam (an dtd
282 VAUXHALL BRIDGE ROAD, LONDON, S.W.1
PRICE 4/-

SEE PLAN FOR MATERIAL SIZES
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POWER MODEL

R IR

in power model structural developments and building

methods,  Naturally, many outstanding contributions
to structural design have originated from the U.S.A.—home
of the petrol model, However, several of the methods
presented in this article have been developed or considerably
improved in this country., We shall attempt te cover most
afl the important trends— bath in control line and free fAight.

I ; IT designing has kept the writer extremely interested

FUSELAGES

Probably the most accurate type of fuselage construction
15 the Cruteh method. In this case, the cruteh (usually on
or near the centre line of the model) is first of all built A
on the plan—in the same manper as o fuselage side. The
upper halves of the formers,; followed by the upper stringers,
being cemented in position while the crutch is still pinned
down. A varnation of this method— used in the Shcker and
Southerner kits—is to keep the formers in one piece and fit
them in front ol the Spacers AFTER the crutch has been
lifted from the plan, Square section wood should NOT be
used for a crutch—make the cross sectional depth 1) times
the width. Quite apart Irom the constructional advantages.,
rigging angle settings are easily checked using the cruich as a
datum line.  Fig. |.

One of the mest popular methods of cabin luselage con-
struction is still the simple slabsider. formers and stringers
sometimes being added 1o the basic framework to give 4

py Bill e

HELPFUL HINTS ON TYPES
OF CONSTRUCTION BY
KEILKRAFT'S DESIGNER

streamlined section, However, a streamlined [uselage is best
built up on the crutch system.

Slabsider or box fuselages present only two real con-
structional drawbacks.  The first is the difficulty of producing
two identical side frames—unless the longerons are of
similar hardness. The sharper the Jongeron curves, the
harder it becomes. The solution—originally developed [lar
the Competitor kit—is to replace the sharply curved nose
longerons with pieces ol sheet cut to shape. Fuselage curves
rear of the wing are usually gentle, and even different strength
longerons will produce accurate side frames. Two kit de-
signs using this method—the Bandit and the Outlaw—feature
sheet at the nose and dead straight longerons rear of the wing
for building simplicity. Use of * W ™ bracing helps to pre-
vent side frames from twisting out of shape on assembly or
after doping the covering. Fig. 2.

The second problem is that of joming the 1wo side frames
with the horizontal spacers. The usual procedure is to start
with the two sets at the wing leading and trailing edge posi-
tions—and it is a ticklish job making sure that the joints are
at 907 1o the side frames. An easier way of initially joining
the sides 18 by means of two sheet formers. Correct luselage
section is assured and afrer that it is a simple job to fit the
remaining Spacers.

Although both of the above methads are suitable for [ree
Right and control line models, several new fuselage structures
have been developed especially for controlled flight. The

ﬂﬂ._ﬂ

CRUTCH ﬂ
CONSTRUCTION

FIG. 1.
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lirst 15 the Hollow Log tvpe—origmated by Jim Walker Tor
his famous Fireball design.  As the name implies. the fuselage
1s carved [rom the solid—then hollowed oul to a fairly thin
wall.  Now in use almost exclusively lor speed controliners,
we are unlikely to see Hollow Log fuselages widely used for
kit purposes in this country on account ol the large wastage
ol wood involved. However, the majority of original design
speed models employ this fuselage construction, hardwood
being favoured in preference 1o balsa, The usual method of
building Hollow Log fuselages is to join two pieces of block
along the centre line of the model, then turning (on 4 lathe)
or carving o the outside shape.  After completely finishing
the outside surface, the (wo pieces are prised apart and the
inside hollowed out with gouges, The engine, fuel tank and
accessories are usually housed in the lower fuselage shell—
und the wing, bellerank and tailplane attached to the upper
half.

A populdar type of fuseldge construction—in general use
for control line trainers—consists of sheet sides cemented

FIG, 2.

ta sheet farmers: The top of the formers are usually rounded.
and plankimg added to give @ more pleasing appearance,
Engine bearers may be cemented directly to the fuselage sides.
Itis a good plan toanchor the bellerank assembly to the engine
bearers on a control line model—the bearers being the hack-
bone of the fuselage structure.

The simplest and quickest way of building up a control
line stunt or trainer fuselage, is by the Profile method. Pro-
file fuselages may be built up in the same way as a luselage
frame—then covered in with sheet. Quicker siill 1s the type
made from thick (medium hard) sheet, with slots cut out 1o
accommodate the bearers, wing, tailplane and bellerank,
We designed the Stuntmaster on this principle and found
that for strength, a4 Profile fuselage has no equal

Building procedure is simple—Tfor this Mills-powered
stunt design.  Half-inch thick sheet. joined along the centre
line, is employed. The undercarnage and bellerank are first
attached 1o the lower bearer. This assembly is then cemented
to the lower profile sheet. The completed wing and tail-
plane are next cemented Lo the lower profile ussembly, Then
the upper profile sheet is cemented in place and the lin
slotted in a vertical noteh at the tail.  Alter rounding off
the edges ol the fusclage, all that remains 8 to install the
diesel, tank. pushrod, tailskid, ew. Side mounted engine

@ Dolly version of the STUNTMASTER.
construction s detalled on right.

Profile fuselage

@ 1949 version of the famous SLICKER (span &4") features
crutch fuselage construction.

attachment comes naturally with a Profile fuselage—<cylinder
head preferably facing outwards, Fig. 3

UNDERCARRIAGES

Most free fight models feature a simple single leg fixed
undercarriage.  LExcept on ultra lugh-performance contest
models. retracting undercarnages are usually more trouble
than they are worth.  In any case, whichever type is chosen,
it should always be mounted on a plywood former or the
actual engine bearers, .7 bolts are useful in altaching
wire undercarriage to a plywood former. The ™ Mercury "
type. which pushes mto a fibre box. 15 about the neatest
detachable undercarriage that we have yel come doross.

One of the most widespread methods ol undercarriage
dttachment is to sundwich the wire between a ply former and
another piece of ply, keeping the whole together with several
wood screws.  Direct attachment to the engine bearers—rthe
Phantom type—is simple.  Just bend the wire to shape and

(Turn to page 53)

PROFILE FUSELAGE

CONSTRUCTION

/m FUSELAGE FROFN.E




87IS Z/| Ueld

0e

—— oLe—
7 <

S 8l —

[Nvas.8e]

BAX)

NV3Q 77119 A SNV1d

SEXME

-SaI 91/~

SNV
3qls Os.8/i

QOOMGHYH ¥/l X8I

il (L muz:k%u
f— 539 S .
[ 3NN Ald 133HS Zel
1 058N SUVdS S3gnL \||..=
i # 0S8/ QioINTI3D T
MNVL LNNLS 1]
i Sk - aml| QIONTIAD 205 U . i
133HS 8/ -~
¥
[ o
S \ Sy3uv3g

\.U;m gl

€4

133HS 8/ V\
(o]

NOILISCd NId

/3_\

_~T JHIM 39NV 9 $
3JONIH €4 I¥ NOLLD3S —|
ﬁ 2N Qg 1i—] |
— ._\ siE2 Qi1
) .W_B ﬁ [ ».,u
\n_<mum ki) | v xzéuﬂm/”\tﬂ_xma

13moa via gl —-U

LIN3A3 LNNLS AT1vVY

S1H3H-TIV 861 3HL 4O d3NNIM

NOLLYIAY T3A0W LHOIHALOD

3DILN3Hd NOHY Ad

Add TIVINS

FULL SIZE PLANS AVAILABLE FROM IAN ALLAN LTD.



Winner
1948 All Herids
Rally

OPEN STUNT

model,  The original won the stunt contest gt the 1948

All Herts Rally at Radlet—proving once again that
small Briush diesels can hold their own against larger
American engines such as the Super Cyclone. | believe that
it will do every stunt possible with @ control line model. In
any case. all the manocuvres 1n the S.MUA E, Stunt schedule
have been successfully campleted. Contests have dlso been
won with a scaled up version powered by an Lifin 18,

This design 1s typical of the small box tyvpe stunt model
popularised by the West Fssex Club.  To keep the wing
loading low and cut down on drag, no undezrcarriage Is
fitted. After a little practice. hand-launching is as easy as the
orthodox take off method. Although the model was designed
in the lirst place for the Mills 13, anv similar diesel may be
used—such as the T. D. Bee, Foursome. Frog 160, etc. The
C.G. position should NOT be further back than that shown
on the plan.  Using this design as a basis. different size
models—to suit any engine you choose —may be driwn up.

The drawings on the opposite page are § size; so Lhey must
be enlarged to give a working plan.  Full size ribs, formers

SMALL FRY is simple 1o huld and ideal for a first stunt

and other parts are provided at the back ol the book. I

vou want to save time. send ol (o the publishers tor full size
plans.
Construction is easy providimg these notes and the plan

are carefully followed, Cover the drawings with greaseproof

paper to proteet them from cement. The wing s detachable
for easy wansportation and the engine 15 side mounted to
protect the cylinder head and ensure similar running char-
acteristies in both upright and nverted flight.

FUSELAGE

Choose very hard -m. sq. balsa for the fuselage frame-
work. Cut the wing and tailplane mounts (M1 and M2)
from medium L-in. sq. sheet. Build two sides lal on the plan
in the wsual way. When dry, lift up and msert the FI-F3
formers—followed by the crosspieces, Now glue the §-in. by
[-m. hardwood engine bearers in with Durofix, When dry.
diill holes 1n the bedrers to take & piece of I6-gauge piano
wire (pivol poinz). Hold the control plate in sosition and

BY RON PRENTICE

push the wire through the bearers. Add the wing hving peg
behind the wing T.E

WEDGE TAaNK

The stunt tank is detailed on the plan and built up from
celluloid shect—using cement Lo join the edges. Build this
component carefully and check for leaks before installing it
in the model, The tank is positioned between F1 oand F2.
The edge of the wedge should be on « level with the needle
valve. THIS IS IMPORTANT.

TAILSURFACES

The tailsurfaces ure built from !-in, sq. balsa. The tail-
plane features a central brace of medium l-in, sheet. The
control horn (H1is cut from -m. ply and notched into the
elevator, Cement the fin in position after it and the luselage
have been covered, Cut the hinges rom liren ape.

WING

Cut the wing ribs from medium -in. sheet. Use hard
L-in. 8q. for the leading and trailing edges. The trailing edge
is shaped to a triangular section before cementing I positiorn.
Start by attaching the ribs 1o the main spars—then follow
with the leading and trailing edges. The centre section is
covered with medium ;-in. sheet.  Cement in the [-in.
ply line guide and add the {-in. by i-in. wing tips,

COVERING

The entire model is covered with rag tissue and given two
coats of Tull strength glider dope. Pin the flving surfaces
down while the dope is drying—to avoid distortion

FLYING

All up weight should not be more than 8} ounces—other-
wise the model will be sluggish. The best propeller for this
design is an 8-in. by 6-in. Truflo. Use 40-f1. lines and carry
out the first test flights in fairly calm weather. When you
become proficient. the model may be flown in the windiest
conditions.

(Turn ta page 63 for full size paris
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By k. . Randerson

aeroplanes of the Great War. 1914-18. and in the hands
of Billy Bishop, Werner Voss and others, the machine
was i scourge to any hostile arreraft in any sector of the front.

This French machine became known in 1917 as the type
17.c. Scout, but belore the vear was out this model was
improved upon and type XXTI was introduced.

In those davs there was a continual struggle for faster
speeds and greater armament. and already the Nieuport had
stepped up its power from the HIO hopo Le-Rhone to the
120 h.p. engine.

r l YHE Nieuport Seout was one of the most famous fighung

TAL UNIT (5 SHARED FROM SHEET
HaLSA MOTE THEERD FIB TAPES
ON TAILPLANE

SEML 5OLID FUSELASE - SHEET SIDES
AND BOTTOM »

TOF WING HAS NODIHEDRAL
ASSEMBLE DN NTERPLANE STHUTS

METAL OH HARDWOOD WHEEL S
WiTH BRPOKES ukED Oh

The armament was also mmproved and in addition to the
single Vickers gun, mounted on the fuselage in front of the
pilot, a Lewis gun was fitted on the top of the centre section
50 as o clear the propeller.

Further armament was provided experimentally by Atting
rockets to the interplane struts and 1his was perhaps the
first of the rocket projectiles now so common with strike
dircraft.

When one constructs a scale model 1t may be because one
has a liking for that particular aircrafi or because it repre-
sents 4 machine that has featured in one’s past and revives
pleasant memories. Whatever the reason mayv be, it cannol
be denied that the scale model is unique in its own sphere.

Flving scale models have in the past suffered unpopularity
due to their relatively poor performance when compared
with free Aight contest models, but with the introduction of
control line flving, the scale model is finding a place in the
field of contest flving.

The Nieuport Seout did pot feature o my past, mdeed. it
was a hittle before mv time, but it does revive many pleasant

(Tarnt to) puge 55)

TAPE FLEVATOR MIMGEY

WINGS ARE SHAPFD FROM -
AOLID AALSA

BiE TAPING 15 THBLAD DORED
N PO TN

AMCD MILLS OR E D 3EE
MOTORS
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FULL SIZE PLANS
of the
1948 All Heris Rally
speed winner

ESIGNED especially for contest Aying, the Bullet 15
Dcapablc of speeds of 70 to 80 m.p.h., when powered

with the MK. Il Mills diesel. The original model won
the Class 1 (up to 2 c.c.) Speed event at the 1948 All Herts
Rally at 62-48 m.p.h. Best speed so far recorded by the
writer’s model is 85 m.p.h.

Construction 15 quite simple and the adjoning plans are
drawn full size. NoO scaling up is necessary. 50 you can lay
a sheet of greaseproof paper over the drawings and get to
work right away.

FUSELAGE (1)

block balsa (12-in, ~ 13-in. % -in.) being required. Lighuly
cement the blocks together along the centre line, matk on
the top and side profiles. then fretsaw away the surplus wood.
This will give a symmetrical block. which can be carved and
sandpapered to a circular section as indicated on the plan,
When completely finished externally, carefully split the two
halves apart and hollow them out to make room for the
engine and control components. The wall thickness is Y-in.
behind the bearers, but increases towards the nose.

1-in. deep recesses for the bearers are next cut in the Jower

This is built on the hollow log principle—two pieces of

shell. Bolt the diesel to the bearers and lock the bolts by
soldering a strip of brass across each pair. Now cement the
bearers in position and when dry. trim away the surplus on
the outer edges. Give the inside of both shells several coats
ofl clear dope for fuel protection.

WINGS

Fretsaw the {-in. ply spar to the pattern provided (trace
the other half) and cul out the W1 and W2 ribs (holes for
lead out wires in left wing only). Cement the ribs to the spar
and crack the forward portions of the W1 ribs so that they
follow the fuselage contour. Cut an }-in. square slot in the
bearers to reccive the spar and sce thal the inner ribs line up
correctly with the lower fuselage shell.

Bend the control wires Lo shape and insert in the left wing.
Now cover the wings with medium [ -in. sheet—using pins
and Scotch Tape to keep the leading and trailing edges
together whilst the cement is dryving. The tips are formed
from two picces of -in. L-in. strip. The wing assembly
1s next dropped into place—the root ribs and spar being well
cemented to the lower fuselage shell.

CONTROL ASSEMBLY AND TAILPLANE

The control assembly is conventional, with a {;-in, ply or
aluminium bellcrank pivoted on an 8 B.A. bolt. Order of
assembly s as lollows ; Insert bolt through | washer, }-in.
square hardwood support, 2 washers, bellerank. | washer.

Keep the whole together with an 8 B.A, lock nut and finally
glue the }-in. square support between the bearers imme-
(Tirn to page 52)

diately behind the wing spar,
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WEIGHT 5 ozs.
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HE original Mills Mark 1 has become one of the
T"sumdard" British diesels, exemplifving good and
= reliable power output allied to an interior and exterior
finish comparable with that of the best Amerjcan miniature
aero-motors. The same basic design has now been reproduced
in two other capacities, the smaller motor (Mills -75 c.c.)
being a typical sporis job catering for the * under 1 cc.”
fans. The larger 2-4 Mills comes within the upper limit of
the SSM.AE. Speed Control Line. Class I1, and the free
Might, Class A, und hence has. presumably. been produced
as a competition power unit. The smallest ** standard ™
American motor coming in our Class 11 control hne is the
099 size (1.6 c.c.) and the larger capacity of the Mills
should result i a marked improvement in power output
over American contemporaries in the same class.
Construction of both the Mills 75 and Mills 2-4 is similar,
The larger motor has a disk rotary inlet valve and separate
tank. The 75 retains the familiar Mills side port induction,
Both crankcases are of magnesium. that of the 75 being
gravity die cast, and the 24 pressure die cast. The main
bores of the crankcases are machined to a limit of 0008
inches, no limit being permissible for out-o™~roundness.
Main bearings are of phosphor bhronze, that of the 24
heing cast ntegral with the crankease. The one-plece
(Turn io page 5Th
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ACCENT ON SPEED

TYPICAL EXAMPLES OF THE LATEST TRENDS
IN BRITISH AND AMERICAN SPEED DESIGN

» iy

T

Hornet powered model by H. A. Thomas of Little Rock,
Arkansas, U.S.A. Speed fans will recognise the design as ). L.
Sadler's LITTLE ROCKET. Best speed to date s 128 m.p.h.

1

Film star Hy Hazel takes a look at Cyril Shaw's graceful
NEEDLENOSE. Mode| |s 20 span, 241" lopg and powered with
a Fox 59. Hy is 25 years old. has a 25" waist. blue grey eyes and

blond hair. Satisfied ?

@ John Wood's latest version of his Nordec powered RACER
design. This model won the 1948 Isle of Man Open Speed Trophy
and the London Area S.M.AE Contest (10975 m.p.h.).

@ Another Fox 59 model—this time with the [id off ta show
engine and tank installation.  Similar to job In top piciure except
for square tips.  Buiie by Wiz Pease.

@® Two semi scale racers by Les MacBrayer (No. 3) and Keith @ WHITE FAWN—a McCoy 29 design by Anthony Grish,
Storey—of the Los Angeles FAST club. Motars are K & B Torpedo Best contest win—Class B Open at the 1948 American Nationals
in No. 3 and McCoy 29 in No, 6, with 137.93 m.p.h.  Features 1 4-in. long extension shait,
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Stingray is an * out of the rut™ model which has many
features to interest control line speed fans. It is essentially a
practical design—the prototype being evolved by eye, step by
step. without a plan, as the designer describes in this article.
The 68-70 m.p.h. achieved with a Mills Mark 1 is pretty fast
and ample confirmation of Mr. Jones's method of working.

—TuE EDITORS.

THE Stingray was built because I felt the usual modeller’s
urge to build something different, and, as I had got the
idea of C/L pretty well pinned down and had already
built five or six controliners including stunt, scale and the
usual ** knockabout  models, I felt something new was called
for. Now I know that a sidewinder is nothing new, but the
general aim was to cut the frontal area down to a minimum
and still preserve a fairly decent appearance.

The model started life as two lengths of hardwood bearer
bolted to a Mk. I Mills. As the model was to be a * side-
winder ”* the bottom bearer was in a position to take all the
hard bumps and scraping, so it was decided to utilise a dolly
take off. MNow the idea started to form that this layout had
possibilities as a spead design. As already stated, the engine
was on its side so it was decided to enclose the cylinder head
inside the mainplane. A former was cul from ply and with
much cutting and sanding, made to fit between the bearers
behind the engine.

An identical former was cut from balsa sheet and cemented
into place also. This gave me something to cement the next
of the bits to as I went along and showed me just how much
the frontal area could be cut down. By judicious use of a

By 6. Jones

rasp, this former was further reduced in size until, upon
holding the framework and looking from the front, the former
outline stood proud of the Mills outline by about one six-
teenth. This cleaned up the front view and, after trimming
the ends of this former until the required span was arrived
at, | turned my attention to the side view.

The two rear ends of the bearer were now cut to the length
required and chamfered so that they could be steamed and
cemented at the ends, The next consideration was the rear
half of the fuselage. For this I required something small in
section, yet strong enough to take a fair amount of punish-
ment when the model was set down roughly. T used two
pieces of quarter square spruce which were cemented into
place beneath the near end of the bearers, That was about
all the weight T could afford back there as the engine was
practically on the C.G., so I had to step carefully. The fin
I decided should support the tailplane as this would get it
well clear of the ground and also allow it undisturbed air in
which to operate. The fin was then built and the control
system installed. The activating wire was in one piece on
the original model, necessitating numerous bends and kinks
which were too complicated for everyday use and this was
modified to the present lever system. The fuel tank was
formed from shim brass and duly squeezed in at the back
of the engine. The cooling air was to come through the
spinner, so | turned one from hardwood and hollowed it out.
Twao circular disks the same size as the spinner were cut and
placed one in front of the prop and one behind. The space
between and around the prop was filled with plastic wood
and, when set, six holes were drilled from back to front to

SPAN 15"

=T
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LENGTH 153"




allow for the passage ol air.  After boltmg this backplate
assembly in place the spmner was cemented on.  The air (o
carburettion and cooling could then fow through the spinner
front up the front of the cunkcase and be vented throueh
the wing at abouw fifty per cent of the chord.  This is dilTerent
from the final plan. but in the original model the fins were
turned oIl the eylinder head and the engine was completely
enclosed i the wing.  Compression adjustment was i bit of
4 problen but this wis surmotnted by utilising a brass disk
in place of the usual compression rod,  The needle valve was
extended to the wing tip so makme all controls readily
accessible. A choking hole was thnecessary as it was (hought
(and proved correct) that il the needle was opened und the
muodel held on its side; the fuel would Row inta the intake by
gravity alone, The difficult part bemg over, planking was
commenced and. after a little more sanding the lormers gave
nice easy fHowing lines and the model was completely covered.
Grain filling was carried out with Glider dope.

The lines used Tor fiylng are 33 wauge and 33 and 40 1, in
length. The model becomes airborne after about hall a Lap,
Besides being fast | found that wing overs were accomphished
with ease and, by gradual application of up elevator it is
possible to fly the Stingray at around 25-30 m.p.h.  The top
speed, using 4an 8§ 12 Tekniflo and @ MK | Mills, is abouit
68-70 m,p.h,  The dolly may shipa bit on take ofl and the cure
for this is to bind the upper frame with adhesive tape, The
prop is arranged so as (o be horizontal just as the engine is
coming on to the compression stroke.  The wind generated
by the motion of the plané will then hold the prop in the
horizontal positien for landing,

14 SCALE PLAN

166 WIRE EXTENSION
SOLOERED TO
NEEOLE VALVE

—— | e
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HINGES PUSHED INTO
TAILPLANE & ELEVATORS

FULL SIZE PLANS PRICE 43

JAGRA KIT PACK PRICE 15/9

FROM WATKINS MODEL STORES
6 Waungron Road, Llandaff, Cardiff
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. lgf
1ok 2 ( arf
hilgfyC

aton Broy (Open) t

Thursfon Cup ¥

6'6=ﬁPE

urbdon Golo

By Ron Warring

STRAIGHTFORWARD CONSTRUCTION AND EXCEP-

TIONAL TOW-LINE STABILITY HAVE BEEN WORKED

OUT TO THE LIMIT ON THIS DESIGN., BUILDING
TIME 1S ONLY B-10 HOURS.

_ . HE design ol the original Contest Glider was yery much
§§ g ??“%% influenced by the Bushey Park models which achieved
. %% . such outstanding success, ¢irea 1945-6.  These models
;;: - leatured high aspect ratio parallel chord wings, slabsided
e fuselages and very light wing loadings.  Stll air duration

[rom 300-11. lines was consistently over the 4 minule mark.
The original Bushey Park models, howevert, all suffered from
the fact that they were not truly stable under tow and were
very difficult to handle m any wind, Also they flew in straighi
lines, which is not the ideal for contest work.

The writer had, about that tme, produced a small stream-
lined F.A.l, glhider—the Wraith—which had really excellent

- . towline stability under all conditions snd models of this type
— = were lost with monotonous regularity. The Wraith features
crutch construction and was designed for guick building.
Time to complete was roughly 10 hours and on two occasions
4 model was built on the Saturday and flown (and lost ) in g
contest the following day.

The two lessons learnt at this stage were :

1. A contest glider must have exceptionul towline
stability under all conditions. Madels which tow up per-
fectly well in calm are often unstable in wind.

2, Straight tow generally means a straight rudder
setting. Hence some device was needed to offset the rudder
or trim tah alter release from the towline to give circling
eliding flight, The alternative was to use @ scheme since
made popular by the Croydon club—offsetting the tow
hooks to counteract offset rudder under tow. The Litter
method is not absolutely foolproot” and demands con-
siderable skill at times to prevent the model spinning on
the line.

Other essential requirements are :

e 1. A dethermaliser is an absolute necessity

' 4. To get maximum height under tow several alternative
tow hook positions are necessary (o meel varying con-
ditions, With the tow hook too far forward it is impossible
to get anything like the full height of the line. If excessively
. far forward it may be impossible to tow the model up at all
b in a dead calm. With correct tow hook positioning it is
quite possible to tow up a large, heavy F.AL model 1o
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almost the full height of the line in dead calm. But to

achieve this, ample towline stability must be incorporated

in the design. Some models are quite unstable under tow,
even in dead calm, with the hook far enough back to get
the required height,

The version of the Contest glider shown on the plan is
essentially the 1946 model with several refinements to incor-
porate some more recent findings. The 1946 model never
completed its full three fights in any one contest—being lost
on the first or second flight in each case, despite the use of
the dethermaliser. But it was a most reliable machine under
all weather conditions.

Towline stability was achieved by means of a relatively
long nose—the wings being in roughly * rubber model *
position and underslung fin. The actual underslung fin area
is relatively small and could be increased with beneficial
results. It was found that under rough conditions additional
outrigged fins could be used to advantage, preferably under
the tailplane where they would be operating in relatively
smooth air under tow. These, in fact, correspond to anti-spin
fins as used on rubber models, but in this case are used lor
increasing directional stability under tow. Under calm con-
ditions the upper fin could be removed entirely and give
satisfactory towline stability on the rearmost hook. In fact,
it is doubtful that the upper fin is of much use at all under
towing conditions.

Correct disposition of side areas, allied to straight rigging,
i.e. fin and rudder neutral, produced all the towline stability
required. To give the required glide circle the writer devised
a simple rudder-lock device which has since been widely
adopted and it is referred to as ** the gadget.,” Details are

shown on the plan. Briefly, in this scheme, the rudder is hinged
and tensioned against a neutral stop by means of a strip of
f5-in. square rubber. The other side of the rudder horn is
connected to a trigger in the fuselage by means of a length of
fuse wire, this trigger being tensioned forward by a rubber
strip. Tn its most forward position the trigger pulls the rudder
off neutral, the degree of offset being controlled by means of a
suitable stop. The original model used, a 10 BA screw
screwing into a 10 BA nutsoldered to a length of wire cemented
to therear of the fuselage, permitting a range of
adjustment.

If a length of }-in. square is inserted in the bottom of the
fuselage between the lower end of the trigger and the fuselage
frame, the pull on the rudder horn is released and the rubber
band pulls the rudder back to the neutral position. This
corresponds to the launching position. The }-in. square,
known as the locking piece, is attached to the towline and is
withdrawn when the towline releases, Thus, straight rudder
for towing ; the locking piece is withdrawn with the towline
on release, allowing the rudder to move over to give circling
gliding fight. _

The system detailed is pretty well foolproof, provided the
rudder is nicely hinged and the rubber tensions correctly
adjusted. The device also allows the model to be trimmed to
the very best possible trim for contest work. The model is
originally adjusted for a slight stall in Aight, when rudder
offset is added until this stall just disappears. With such a
trim, should the rudder device fail and the rudder remain
in neutral for gliding flight, the resulting flight will be simply
a series of very bad stalls. But with correct adjustment the

(Turn to page 64)

SEE PLAN FOR MATERIAL SIZES

———WINGRB _————
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almost the full height of the line in dead calm. But to

achieve this. ample towline stability must be incorporated

in the design. Some models are quite unstable under tow,
even in dead calm, with the heok far enough back to get
the required height.

The version of the Contest glider shown on tnhe plan is
essentially the 1946 model with several refinements to incor-
porate some more recent findings. The 1946 model never
completed its full three flights in any ane contest—Dbeing lost
on the first or second flight in each case, despite the use of
the dethermaliser. But it was a most reliable machine under
all weather conditions.

Towline stability was achieved by means of a relatively
long nose—the wings being in roughly *~ rubber model ™
position and underslung fin. The actual underslung fin area
is relatively small and could be increased with beneficial
results. 1t was found that under rough conditions additional
outrigged fins could be used to advantage. preferably under
the tailplane where they would be operating in relatively
smooth air under tow, These, in fact. correspond to anti-spin
fins as used on rubber models, but in this case are used lor
increasing directional stability under tow. Under calm con-
ditions the upper An could be removed entirely and give
satisfactory towline stability on the rearmost hook  In fact,
it is doubtful that the upper fin is of much use at all under
towing conditions.

Correct disposition of side arcas, allied to straigh rigging,
i.e. fin and rudder neutral, produced all the towline stability
required. To give the required glide circle the writer devised
a simple rudder-lock device which has since been widely
adopted and it is referred to as ** the gadget.,” Details are

shown on the plan. Briefly, in this scheme. the rudder is hinged
and tensioned against a neutral stop by means of a strip of
ie-in. square rubber. The other side of the rudder horn is
connected to a trigger in the fuselage by means of a length of
fuse wire, this trigger being tensioned forward by a rubber
strip. In its most forward position the trigger pulls the rudder
off neutral, the degree of offset being controlled by means of a
suitable stop. The original model used, a 10 BA screw
screwing into a 10 BA nut soldered to a length of wire cemented
to the rear of the fuselage, permitting a range of
adjustment,

IT & length of |-in. square is inserted in the bottom of the
fuselage between the lower end of the trigger and the fuselage
frame, the pull on the rudder horn is released and the rubber
band pulls the rudder back to the neutral position. This
corresponds te the launching position. The }-in. square.
known as the locking piece, is attached to the towline and 15
withdrawn when the towline releases. Thus, straight rudder
for towing ; the locking piece is withdrawn with the towline
on release. allowing the rudder to move over to give circling
gliding fight.

The system detailed is pretty well foolproof, provided the
rudder i§ nicely hinged and the rubber tensions correctly
adjusted, The device also allows the model to be trimmed to
the very best possible trim for contest work, The model is
originally adjusted for a slight stall in flight. when rudder
offset 15 added until this stall just disappears. With such a
trim. should the rudder device fail and the rudder remain
in neutral for gliding Might, the resulting Aight will be simply
a series of very bad stalls. But with correct adjustment the

(Tur 1o page 64)

SEE PLAN FOR MATERIAL SIZES
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@ Harold Scriver of the Windy City Fliers (Chicage, U.5.A.) built this beautiful maroon and yellow STEARMAN TRAINER, The Forster 29
power plant is fitted with two-speed cantrol for precision flying, Span is 324",
N ! -
STARS AND
STRIPESN
@
Three outstanding control line replicas of
well-known American aircraft. 'We should
like to see more pictures of this quality—for
publication in future model aviation books.
Enlargements should be at least posteard
N size and printed on glossy paper.
@ Dick Struhl's Ohlsson powered (Gloplug) BOEING P-26a, Hollow log
fuselage—built up wings—sheet tailplane. Span 28 .
¥ |
»

@ Another view of the AIRACDOBRA showing the mator position,

@ Ken Symons 28 span AIRACOBRA features a long extension
air intake and landing skid. Good photes.

shaft to the Mk. | Mills 1.3 power plant.
43



FLIP-FLOP By
RAY BORDEN

UITE suddenly a whole host of flying wing control-
liners have appeared, many of them with o stunt
performance at least the equal of that el a conventional
luyout. The aresent American trend with stunt models is, in
fact, to reduce the moment arm (i.e.. the distance between

the wing and the taill 1o a very small figure. Harold de
Bolt's new Stuntwagon is a typical example, where the
moment arm as such has virtually disappeared —a huge wing
bemg followed almost immediately by a conventional tail-
plane and elevators.  The Ayimg wing model does the whole
thing in one and hinges the elevators to the wailing edge of
the wing !

The chiel advantage of a short moment arm is, of course,
that 1t reduces the turning radius of the model. A short
momentarm job s Tar easier to stunt than a comparable long
moment arm model, although s flight pattern may no
appear so smooth. With such a model you can learn to per-
form all the stunt manoeuvres and then go on to smoothing
them out.

Some of the first examples of fAying wing control liners
were sports jobs, pure and simple. Henry Cole produced
pretty conventionil job some Lhree vears ago which could
certainly not be called aerobatic, ulthough (t did show thut
models of this type were fast. Then someone tumbled 1o the
obvious and simply drew i cirele and suid, ** There's the plan
of my new stunt model ™

At present, all-wing control liners seem to be sharply
divided into two classes. First there is the flying wing design
which has been evolved the hard way —starting by making it
look reasonubly nice and then making it v, Cole’s original
job comes in tlus category, with David Jackson's A4mifu 4
much developed model on similar lies but with a bhetter
perfarmance. The Skyleadu Aying wimg w another example
of a " conventional ™ tailless lavour, but this medel is more
properly a sport job.

The second school of thought are the followers of func-
tional design. where appearance may get a look in oceasion-
ally. but is generally ignored. The main thing here is to
produce a model which will do what is wanited, irrespective
of the shapes and proportions this calls for.

A

STUNT MODEL DESIGN IS CHANGING
RADICALLY. IN 1949, TAIL MOMENT
ARMS ARE VIRTUALLY DISAPPEARING

Undotbtedly, in this category, the Circular lying wing must
rate very high. A cirele encloses the maximum area for a
minimum of circumference und a good aerodynamic efficiency
1s assured. Stability problems appear relatively unimportant.
apart from correct balance and location of pivot point, and
the only remaining factor 1s then (o determine the amount of
elevator area required lor aerobatic performance

Proportions for this follow from plans of Len Stewart’s
highly suceessful = Stooplate ™ which s most certainly
aerobatic, and typifies the good circdlar-wing lavout. A
commercigl design—the Warneford ** Flying Saucer ™ is
dgain very similar, Stewart’s design, 1t will be noted, employs
a4 small fin with large offset to help maintain hne stability.
The Warneford design has no vertical surfaces.

Again very similar in form is the Astral ** Flying Flap-
Jack 7 designed by F. G, Birden, only here a rectangular
planform is used., Aerodypamic eiliciency of this very low
aspect ratio wing 1s no doubt increased by the lurge tip fins
employed. Incidentally, low aspect ratio wings tend to have
a  high aerodynamic cfliciency, even withoui endplates.
induced drag being very much lower than standard theory
would indicate, (Tuen 1o page 61)

i

7

RIGHT — Flying
Saucer (E.D,
Comp. Special)

LEFT — Flying
Flapjack  (Elfin)

RIGHT — " STOO-

PLATE ™ {Mills 1.3)

Plans are given on
page 63




HE first successful radio controlled flight of a model
Ta.ircraft took place more than fifteen years ago. Until

recently this accomplishment has been successfully
repeated by only a comparative few. Today, with the recent
introduction of ultra simple radio equipment, the numbers are
gradually beginning to increase. Although not popular yet,
the long expected trend has finally begun to show. By
** popular ¥ we mean at least half as many active modellers
in the field as there are in the free flight field. Our question
is not only can radio control become popular (which it most
certainly will), but what are some of the detail requirements
necessary to make it popular. Some of the more obvious of
these requirements can be listed as lollows :

1. Licence free operation.

2. Minimum electrical knowledge.

3. Reasonable equipment cost.

4. Reasonable model size.

5. Reliability.

6. Sufficient control.

The first requirement is necessary to reduce the amount of
effort that an individual must put forth in order to master a
hobby of already sizeable proportions. Present radio permit
requirements were made to control language communications.
The rules and regulations governing this traffic are intricate
10 a degree far beyond that needed to regulate the ultra simple
signals necessary to control a model. We cannot expect
many modellers to find the time and energy to master an
avocation of secondary importance merely to gain the per-
mission to pursue an avocation which to them is of primary
importance. In England, it is understood, this problem has
been solved. In the United States, not so. We over here are
still patiently waiting. When licence free equipment is made
available, the radio control hobby cannot help but become
popular just as soon as cost and knowledge requirements can
be absorbed.

The electrical knowledge required for popular radio control
must be held to a minimum. Model aircraft with radio
control will always be primarily an aircraft hobby—not a

ABOVE RIGHT. Aerotrol installation in 5 span
design, K & B Torpedo engine.

BOTTOM RIGHT. Battery installation in same model.
Watch for plans in M.A. Series,

By Herb Owbridge

Can R/C become popular? Here
is an American expert’s opinion

radio hobby. It is mostly the modeller who wants radio
contirol; not the radio amateur who wants a model aircraft,
The electrical knowledge necessary to operate popular radio
control equipment can be highly interesting to the model
builder providing its scope is sufficiently small so as not to
become a time-consuming burden and detract from the primary
interests which centre around stability, manoeuvrability,
flying skill and the like. Radio equipment available today
comes much closer to this requirement than the complicated
contraptions of the past.

The cost of popular radio equipment will always appear to

(Turn to page 48)
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