Solid
Scale
Models

J HEN people take up aeromodelling, they generally

do so for two reasons. Either they have a keen

mterest in full-size aeronautics, which leads them to want

to own models of their favourite aircraft, or they make

models mainly for the enjoyment of building and/or
flying them.

Highly finished but without
fussy detail, a solid model can
also make an attractive modern
ornament.

Camels, F'okkers, S.E.5a’s and the like. When balsa-wood
flying model kits came along in the mid-nineteen-thirties,
many model builders turned to flying-scale models and
to other more functional types, but the “solid ** has
never lost its appeal to a hard core of keen modellers and

was particularly popular during the

There are, of course, a few model

builders who have little or no
interest 1n full-size awviation, but,
generally speaking, not even the

keenest exponent of the * functional
type model is oblivious to the
fascination of an accurate and well-
finished scale model.

Our purpose in this chapter,
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war years. Recently, solids have
been making a strong come-back
assisted by the new moulded plastic
kits.

In Great Britain and the United
States there are now hundreds of
different kits and plans available for
solid models. The kits are mainly
in three types: those' of balsa

therefore, is to discuss the non-flying
scale model : the  solid ” or * dis-
play ** model.

So far as the model industry is concerned, the solid
model is one of its earliest products. Long before flying
model kits came on the market, enthusiasts were buying
hardwood kits of World War 1 favourites : Sopwith

Fig. 2. Alternatives to the popular |/72 scale are the | /144 scale

Wimco Hollow kits (left), easy to make from moulded polystyrene

parts. Aflowing a more detailed treatment (right) is a hardwood
| /4B scale F-86F ** Sabre."’
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construction, to which a few diecast
metal or moulded plastic parts such
as propellers, wheels, etc., are added : those in which a
harder wood is substituted for balsa ; and those employing
ready-made plastic mouldings throughout, which are
Jjoined with special cements. ]

Most modern balsa kits have all components partly
pre-shaped. That is to say, the wing and tail surfaces
are ready cut to the correct planform, while the fuselage
block is also cut to the outline shape in plan and side
clevation. Except when symmetrical circular-section
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Fig. 3.
are_to this scale,

fuselages or nacelles are features of the prototype (in
which cases these may be supplied turned to shape), it
is necessary, however, for the modeller to shape all parts
to the correct cross section.

One of the advantages of balsa is that it can be carved
and sanded to shape very easily due to the softrness of the
wood, but this also means that the model will require
very thorough grain filling treatment and also that the
finished product will be somewhat less resistant to dents
and chips than one made from a harder wood. Most of
the better solid kit manufacturers are careful, therefore,
to choose only a relatively hard grade of balsa, which
remains easy to work but produces a durable model.

This is taken a stage further by those kits in which an
alternative to balsa, often obeche, is employed. Profes-
sional model makers also favour more serviceable woods
such as basswood and pine, and examples of their art
are to be seen in the many models made for the airline
companies, travel agencies, etc.

Moulded plastic kits, which

have been gaining

Fiz. 4.

Where it is desired to assemble o coflection of models to the same scale, |[72 is a convenient size.
Shown, left to right, are four models built from Yeron kits: ** Mig 15,” ** Spitfire XIV,”” '* Me.109G *" and *' Hunter.”

The solid enthusiast has a choice of conventional wood construction or the new moulded plastics.

A

Many kits and plans

immense popularity, first in the United States and now
in Britain, have been criticised by some serious model
builders as being too easy to make and demanding little
or no skill. In fact, while much of the more difficult part
of solid modelling is eliminated in these kits, the plastic
model nevertheless will, in its finished appearance,
repay the attention of the skilled and careful modeller,
just as with any other model.

The material used for the parts of these models is
usually high impact polystyrene and two methods of
manufacture are employed. In the first of these, the
parts are pressed shells of polystyrene sheet. This is the
form of construction used in the Wimco *“ Hollows ** kits
manufactured by Sebel Products Ltd., the pressings being
made from flexible o.025-in. styrene sheet throughout,
The second method (as seen on the Sebel Vickers Viscount,
the Frog series, and many American kits) employs
injection mouldings of polystyrene. This allows much
more detail and an accurate and simple means of inter-
locking assembly. It is, of course, somewhat more

Left is a Veron ** Canberra"’
{moulded polystyrene).

* Canberra
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expensive, but even so, prices are only a little more than
those of traditional wooden solid kits. Some of these
models, too, are moulded in a metallic grey polystyrene
having almost the appearance of aluminium and, where
appropriate, can be left in this very eflective natural
finish instead of being painted.

A large proportion of non-flying scale models both
wooden and plastic are made to a scale of 1 in, = 6 fi.,
i.e. 1/72 of full size. The choice of a scale depends largely
on whether you intend to make a collection of models to
the same scale and on the sort of aircraft you propose to
include in this.

For example, if you wish to assemble a collection to
illustrate the history of the single-seater fighter, you
might well choose a scale of 1/48. A Hunter will then
have a span of 8.4 in., a Bristol Bulldsg will span 8.5 in.,
a Spilfire 9.2 in., a Sabre 9.3 in., and a Hurricane 10 in.
Such sizes will allow reasonable attention to detailed
fittings and markings without making the model look too
fussy. If, however, you should want to extend the
collection to include bombers to the same s-ale, this
would mean a Lancaster of 25.5 in. span, a Valiant of
28.5 in. and a 35 in. Superfortress, and thus a good deal
more bulk than the average collector can cope with for
display purposes. In this case it would be better to
adopt a 172 or smaller scale.

At the present time, by far the largest number of
different prototypes of which solid kits are available are
those represented by the ordinary balsa kits and it i1s
appropriate, therefore, to deal with these first.

Generally speaking, the beginner will be well advised
to seek the advice of a reputable model shop when
choosing his first kit. A few of the solid kits on the
market are not of the best quality, sometimes having
roughly cut parts and inaccurate plans, and since a good
kit may cost no more, it is obviously best to avoid the
inferior ones.

Most wood solids follow the same general design, with
wings and tail butt jointed to the fuselage or fitied in a
cut-out in the fuselage. In a few cases, such as in the
Keilkraft kits, accuracy of assembly is somewhat simplified
by the inclusion of a * jig-spar "—a short stub spar
joining the wing panels at the correct dihedral angle (if
any) and aligning them with the fuselage.

The raw beginner will certainly be well advised to
start with a model of simple lines and a minimum of
detail, Some types of modern single-engine jet fighters
are a suitable choice here, and the Veron MIG-15 comes
to mind as a good example.

The practised modeller, on the other hand, may elect
to make a model direct from a scale plan, rather than from
a kit. Accuracy in marking out the blanks is the keynote
here. Taking the fusclage first, this should have the
centre-lines marked, followed by top and side outline
shapes. (Fig. 6.) The preferred method of then shaping
the blank is to use a power jig-saw or fret machine, which
will ensure a truly vertical cut, but a coping saw or
fretsaw, if used with care, is satisfactory, When the two
sides of the blank have been cut to shape, the two offcuts
are pinned back in place to restore the blank to its original
shape, It can then be turned over and the top and

Fig. 5 (top). Another fine Veron kit model, the Gloster ** Javelin."

Figs. 6-9. Steps in the construction of a simple solid model.

6—Marking out the top and side fuselage outlines. 7—The fuse-

lage outline can be sawn to shape, as shown, or carved. 8—The

fuselage carved and sanded to correct sections and interlocking

tail surfaces added. 9—The wing is fitted into the fuselage
taking care to align it properly.




ALL ABOUT MODEL AIRCRAFT

bottom lines sawn keeping outside the line (Fig. 7.)

Where suitable tools for sawing to shape are not
available, the blank may, of course, be carved, in which
case it i3 necessary to trace the outlines on both top and
bottom surfaces of the block and to then trace the side
view shape on both sides of the semi-finished blank.
Whichever method is used, the initial shaping should be
to the outside of the marked lines and the blank finished
to size with a sanding block.

Obtaining the correct cross-sectional shape of the
fuselage, as well as the aerofoil sections, is [acilitated with
suitable templates. Most plans show the cross-section at
various points and card templates are cut to fit these.

Accuracy and a good finish are the hallmarks of a
good solid model, not an excess of detail. When you
are satisfied that your model is accurate, give it a coat of
clear dope, followed by a coat of sanding sealer. This,
by giving the model a matt, one-colour finish all over,
will show up any slight imperfections. Rub down smooth
with very fine sandpaper and then give another coat of
sanding sealer and rub down again when dry. Repeat
this process two or three times. Use the sanding sealer
properly thinned and keep rubbing down.

When the grain is no longer wvisible, the colour coats
can be applied. The same procedure is adopted of thin
coats followed by rubbing down. Use ordinary coloured
cellulose model dope, thinned up to 50 per cent. and rub
down with silicon-carbide No. 400 wet-or-dry paper.
This can be purchased from a garage and is the same as
that used by coachbuilders to obtain a high finish on
cars. It must not be used *° dry,”’ but should be dipped
in water and lubricated with a smear of soap.

After several coats, the resultant finish will be beauti-
fully smooth and even, and to achieve a final shine the
last coat can be burnished by rubbing with a light
application of ** Brasso ”” metal polish and a soft cloth.

In Figs. 10-14, we show the construction of a typical
moulded polystyrene model, in this case the 1/72 scale
Frog Canberra PR.7. The excellent surface of the parts,
which even includes rivet lines, is noteworthy, as, also, is
the manner in which all parts fit accurately together.

Cellulese cements and lacquers must not be used with
styrene and for these kits special polystyrene cemenis are
marketed. These cements have the effect of bonding the
components by partially dissolving the surface of the
adjoining faces. For this reason considerably more care
must be exercised in cementing polystyrene than normal
wood models.

For example, if too much cement is used, this will be
squeezed out of the joints and eflorts to remove the
surplus will almost certainly result in damage to the
surface of the model.

The answer is to use cement only very sparingly and
to hold parts together under pressure until they are
properly bonded together. It is advisable to carefully
check the fit of all parts belore cementing together as it
is almost impossible to separate and re-cement a joint
satisfactorily. Final cleaning up can be done with a
metal scraper or the edge of a piece of glass.

Figs. 10-14. The assembly of a typical polystyrene plastic model.
|0—Haif-shells are afigned and locked together by simple plug
and socket fitting. |1—Where ballast is required for baolance,
lead shot can be held in place by embedding in plasticine or
putty. 12—Use cement sparingly and held parts together under
pressure with strip rubber or suitable clips. 13—Clean up wing
roots for close fit and lash with rubber while cement dries. [4—
Tailplane, wing tanks, etc., complete the assembly. Under-
carriage may be omitted if the model is to be mounted on stand.
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Motorsé
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RACTICALLY every type of aircraft has its counter-
part in model aeronautics and the jet plane is no
exception. Three distinctly different types of jet
propulsion have been seen in models up to the present
time : the pulse-jet, the ducted fan and the solid-fuel
rocket motor.
The first of these, the impulse-duct or pulse-jet, is a
true jet engine of a simplified type,

A fetmaster-powered Hawker ** Hunter '’ built from one of the

‘arger scale letex kits. This particular model was built for Sir
Sydney Camm, designer of the full-size Hunter jet fighter.

suitable tailpipe. Small, lightweight glowplug engines
capable of 15,000-20,000 r.p.m. are best suited to models
of this type and a commercial application of the system
is to be found in the “Imp’ propelled Sabre and

Lavockkin scale F/F kit models produced by Veron.
By far the most widely used model jet power-unit,
however, is the Jetex motor, which is actually a miniature
solid-fuel rocket motor. It is easy to

running on petrol and operating on
exactly the same principle as the
power plant used in the German
wartime V.1, the so-called *° Buzz-
bomb.” These engines, of which the
American Dyna-Jet is the leading
example, are mostly between 18 and
24 in. long, are very powerful and
very noisy. Their use, mainly for
reasons of safety, isgenerally restricted
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operate, light in weight and safe, and
is available in various sizes suitable
for small and moderately sized light-
weight F/F models.

The Jetex motor 1s a very simple
affair and consists, basically, of a
cylindrical aluminium case or body
into which the fuel pellet is loaded.
A length of copper-cored fuse, or
igniter-wick as it is called, is then

to C]L models, where speeds in the

region of 8o m.p.h. can be reached with 1/12 scale jet
fighters and more than double this figure with pure speed
models. :

The ducted fan system, on the other hand, employs an
adaptation of the conventional model piston engine. The
engine drives a small diameter, multi-blade propeller or
fan entirely enclosed within the fuselage, the high-
pressure air siream so produced being emitted through a

partly coiled up and is maintained
in contact with the fuel charge by means of a small disc
of wire gauze pressed down upon it. The motor has an
end-cap with a jet hole in the centre through which the
gases generated by the burning fuel are emitted, providing
the propulsive thrust.
Four sizes of Jetex motor are currently produced.
These are the ¢ Atom-35,” the “ 50" and * 50B,” the
* Jetmaster ”’ and the ‘° Scorpion.” (See Fig. 11.) The

Another Jetex powered scale model, this time of the North American
F.100 Super-Sabre and powered by a fetex 50B motor with aug-
menter tube which increases thrust up to i oz,

Fig. 1. A typical Jetex scale kit, showing the moulded balsa and
resin laminated fuseloge shells, together with the oluminium
ougmenter tube. Kit is the ** 50 *' version of the ' Hunter."
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Atom-35, the smallest of these, is 1.7 in. long and weighs
only } oz. loaded and is suitable for tiny models of a foot
span or less. The 50 and 50B are slightly larger and
welgh approximately § oz. loaded, the 50B being intended
for use with the special augmenter tube supplied with this
model. The Jetmaster weighs one ounce and can also
be used with an augmenter tube, which increases its
nominal thrust from 1} oz. to 2} oz. The largest mode],
the Scorpion, delivers a thrust of 5.5 oz. for a weight
of 2 oz. and can also be used with an augmenter tube.

Augmenter tubes are in the form of a large-diameter
tailpipe of thin gauge aluminium, into which the gases
tfrom the jet are discharged. The tube is bell-mouthed at
the entry so that the Jetex unit positioned there does not
restrict the passage of air from the front. The addition
of the tube not only helps performance, but also makes
the whole installation ideallv suited to scale models, in
which the motor must be enclosed within the fuselage.

Kits for Jetex models, both duration types and scale
designs, are available and the manufacturers of Jetex
motors also make a number of excellent kits of modern
jet aircraft. These Jetex kits, which are of unique design
and excellent quality, have so far been produced in two
size groups, the larger for the Jetmaster motor with
augmenter tube and the smaller for the 50B with
augmenter tube.

For our construction sequence we have chosen one of
the latest of these kits, the Jetex 50B powered version of
the Hawker Hunter fighter. This little model is of all-balsa
construction with hollow, sheet balsa wings., There is
also a larger version of it (20 in. span and 25 in. long) for
the Jetmaster, with built-up, tissue-covered flying surfaces.

The mest interesting feature of these Jetex kits is the
fuselage structure. Models of modern jet aircraft, with
their streamlined, rounded-section fuselages, usually call
for a somewhat complicated internal structure of formers
and longitudinal members and, in order to preserve an
accurate representation of the plating and true rounded
shape of the prototype, balsa planking, rather than
stringers and tissue covering, is to be preferred. Unfor-

tunately, planking is a rather tedious operation and
usually means more weight than is desirable with a small
F/F model, and the Jetex system of pre-moulded sheet
balsa shells is an ingenious solution to the problem.
The shells are made of two plies of thin sheet balsa wood
with a sheet of special thermo-setting resin film between

Fig. 2. Balsa keels or backbone members are attached to the pfan
and half-formers cemented in position as shown,

them. Heated and pressed between suitably shaped dies,
the plies emerge as perfectly contoured half-shells. In
this form they are supplied in the kit, requiring only a
simple internal structure. Accuracy of assembly is
assured by the use of special jigs also supplied in the kit.

All sheet balsa parts in the kit are ready diecut. Unlike
that found in some kits, the diecutting is exceptionally
clean and accurate, but parts are not marked and before
detaching them from the sheets, it is advisable to number
them in accordance with the layout shown on the kit plan.

The construction is started by attaching the plan to
your building board in the usual way, then pinning each
fuselage keel in position and cementing the formers to it
as shown in Fig. 2. Note that the keel centres are left
intact at this stage.

The next step is to make up the cardboard fuselage
jigs. (Fig. 3.} Parts for these are diecut but require the
use of a modelling knife or steel backed razor-blade to
separate them cleanly. The fuselage shells are then
irimmed to length and the wing root openings and wing
root slots are cut in them. Outlines for these are clearly
marked by indentations on the outer surfaces of the shells
and these indentations can be relied upon as being
accurate and correctly located.

Fig. 3 (left). Showing the cordboard jigs, in which the fuselage sides are assembled. Fig. 4 (centre).

Fuselage shells are laid in their

respective jigs, and keels, with half-formers, are cemented to them. Fig. 5 (right). After removal of the fuselage sides from the jig, wing
root ribs are positioned as shown ond fairings added.
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With the shells placed in their respective jigs (Fig. 4],
the keels are removed from the plan and, after applying
cement to their edges and to the formers, are fitted into
the shells. Make sure that they are pressed well home.
If necessary, lift the shell from the jig temporarily to
check this. Leave plenty of time to dry.

The first step after removal of the fuselage halves from
the jig is to cement the root ribs in position (Fig. 5),
followed by the 1/32 in. sheet balsa fairing panels,. When
these are set, trim the excess flange from the lusclage
shells (we found an X-acto miniature plane handy here)
and rub down carefully with sandpaper until level with
the keel surface.

The keel centres are now removed and the augmenter
tube fitted in position. (Fig. 6.) Check the fit of the
two fuselage halves, then cement them together, wrapping
with strip rubber until set.

A rectangular block of balsa is supplied for the nose-
block. This has a recess at the back into which the two
noseweight discs provided should be fitted. To make
sure that these are held securely in position, cut a piece
of scrap balsa and cement in the recess after the nose-
weights, Then, after liberally pre-cementing, fix the
noseblock in position. Carve and sand to shape when
dry and sand the fuselage to a smooth finish all over.

The motor hatch aperture is now cut out as marked on
the bottormn of the fuselage and the reinforcing strips
fitted. The pre-shaped hatch block is bevelled to fit
snugly in the aperture and is held in place with the
special Jetex hatch caiches supplied. If necessary,
lightly sand the bottom surface of the fixed part of the
clip (before assembly) so that it will slide easily. Double
pre-cement the hatch cover slot before fitting the catch,
then fit the latter with a minimum of cement so that it
does not get between the sliding surfaces. Finally,
cement the motor clip to the hatch cover, checking the
alignment of the motor by sighting down the augmenter
tube. (Fig. 7.)

The rest of the construction needs little explanation.
The tail fin is made from four laminations of - in. balsa
and then sanded to shape. Make sure that it is truly
vertical when cementing in place. The rudder is attached
with tabs of thin aluminium (supplied) and the tailplane
is slotted into the trailing edge of the fin. (Fig. 8.) The
wings consist of a flat undersurface of 1/32 in. sheet balsa
to which ribs are cemented, the curved upper surface then
being added. (Fig., 9.) The wings should be built up
over the plan, the upper surface being pinned down
around the edge while the cement dries. The complete
wing panels are butt jointed to the centre-section. Make
sure that they are aligned with the fuselage (Fig. 10.)

The complete model should be sanded all over and
given a coat of clear dope. A model of the Hunter’s small
size and relatively high wing loading cannot be expected
to perform like a duration model : its flight is necessarily
fast and brief, but if you require the best possible per-
formance, avoid adding too much weight with too many
coats of dope. As a compromise, a coat of sanding
sealer, well rubbed down, followed by two thin coats of

Fig. 6. After trimming shell flanges, keel centres are removed and
augmenter tube fitted, then the sides may be cemented together.
Fig. 7. With noseblock cemented in place and shaped, tha mator
access aperture is cut out and the hatch and motor clip fitted.
Fig. 8. To the completed fuselage, the fin and rudder are now
added, followed by the tailplane.
Fig. 9. The simple wing structure consisting of |/32 in. sheet
covering over  in. ribs,
Fig. 10, The complete * Hunter'' structure, ready for finishing.
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dope, is suggested. The inodel may be doped all-
aluminium colour, or grey and green camouflage on the
upper surfaces. A complete set of transfers is included
with each kit and other details can be marked with dope
or indian ink,

As regards actual flying, the model should be test
glided in the usual way after checking the bhalance in
accordance with the instructions. The rudder is intended
as a means of correcting any tendeney to turn off course :
and 1t will be found safest to adjust for a straight power Emiesme EnemTEe
flight or shallow turn and not to attempt a circling flight. : -

A word now about Jetex motors and their operation
and maintenance.

Fig. 12 shows a Jetex Scorpion dismantled. The
smaller motors contain the same essentials but are of
simpler design. = All Jetex motors embody an end-cap
secured with spring-clips. The purpose of the spring
clips 1s not merely to hold the end caps in place but to
act as a safety valve. The gas generated by the burning
charge accumulates in the free space behind the end cap
and acquires considerable pressure. Release of this
pressure normally takes place, of course, through the jet,
but should the jet become blocked while the charge is
burning, the resuliant build up of pressure would tend
to burst the casing unless some kind of relief valve were
provided and this is achieved by the spring clips, which
allow the cap to lift if the pressure becomes excessive.

A jet may become blocked or restricted by carbon or
a fragment of gauze or igniter wick. To guard against
this, a number of rules should be observed. Firstly, the
jet should be re-sized after every flight by means of the
short wire rod or reamer supplied for this purpose. (Fig.
13.) Secondly, the gauze which presses the coiled end
of the igniter wick onto the fuel pellet should be in good
condition and not burnt through. Normally a gauze
will last for about five firings, after which a new one
should be used. Thirdly, the revised method of installing
the igniter wick (as now recommended by the makers), in
which a short, separate length of wick is inserted through
the jet, should be used,

All Jetex motors get quite hot as the charge is burned
and need to be allowed to cool for a few moments before
handling. This heat may also cause the end-cap washer
to stick to the case, and so as not to damage the gas seal,
it is recommended that the body and end-cap are not
merely pulled apart abruptly after releasing the spring-
clip. Instead, the two parts should be pressed together
and rotated as in Fig. 15.

Finally, remember that cleanliness is of the uimost
importance with all Jetex motors. After each flight, the
deposit which accumulates inside the case should be
scraped out with the wooden scraper supplied. (Fig. 14.)
The motor should also, occasionally, be thoroughly
cleansed by dismantling and scrubbing in hot seapy
water. The makers recommend that this be done after
every twenty firings, or whenever you are not expecting
to use the motor for a while, so as to aveid the risk of
COTrosion.

'ﬁ'@ww e
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Fig. |1. The [etex range of motors includes (left to right): the
Scorpion, the fetmaster, the 50, the 508 and the Atom-35.
Fig. 12. The Scorpion motor completely dismantfed. The Scorpion
is the most powerful [atex motor to date.

Fig. 13. After firing, the jet must be cleared with the wire rod.
Fig. 14. Carbon deposit in the case, left by the combustion ef the
fuel, must be scraped out before recharging.

Fig. |5. When removing the end-cap from the case after use, the
two components should be rotated against each other to prevent
damage to the sealing washer.
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" ESS than sixty years ago, all that was known about

aeroplanes and heavier-than-air’ flight could have

been contained in a single volume. Today, the subject

is so immense and complicated, that any one book which

aims at serious study must necessarily be restricted to one

very small part of the vast science of acronautical engin-
t'.erlng.

These latter models are mostly of the high-wing cabin
type, of around 35 to 50 in. wingspan and for engines of
0.75 to 1.5 c.c. They include such well-known British
kit designs as the Veron Cardinal and Deacon, the Davies-
Charlton Ballerina, the Mercury Magna and Matador and
the Keilkraft Pirate and Bandif. Most of them are easy-

to-build designs, well within the

On a smaller scale, the same
applies to model aeronautics and it
would be an easy matter to devote a
sizeable book to F/F power models
alone.

F/F power models, as a group,
embrace a very large selection of
types. First we have the strictly
functional, lightweight competition
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capabilities of anyone who has
followed this series and has built one
or two models previously.

In the general classification of F/F
power, there are also the scale power
models and a typical small example
is the very attractive g6-in. Cessna 170
by Keilkraft and shown below,

Scale models are, however, among

type, usually with a pylon mounted
wing and slim fuselage, and designed
for a fast climb and flat glide. Some of these are quite
simple to build, but are usually a trifle too tricky for the
beginner to fly safely, although a smaller and less powerful
engine can sometimes be employed to overcome this
difficulty. Such models, however, are not very attractive
in appearance to newcomers to the hobby, and one of the
more robust and very popular general-purpose type
power models is generally a better proposition.

When g little more experience has been gained, other types of

free-flight power models can be oitempted. Shown (top) is a
36 in. Cessna 170, available as a Keilkraft kit

we have a 45-in. flying boat designed by the author.

While below

the most difficult to build and fly and
we would definitely not recommend
one to be attempted until a little more experience has
been gained. The same remarks apply to most of the

less conventional types, such as delta-wing maodels,
flying-boats, helicopters, ducted-fan moadels, ete.
In this chapter, therefore, we are confining our construc-
tion sequences to two popular general-purpose cabin models.
The first of these is the g6-in. Veron Cardinal, a well-
established kit design which has enjoyed great success as

Fig. 1.

constructed, easy-to-fly, 53 in. span cabin model. The Deacon

can also be used for payload contests or adapted to lightweight,
single-channel radio-control.

The Veron Deacon kit. This builds up into a fine, easily-
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a beginner’s power model for several years. There is no
doubt that this kit is an excellent choice for a first attempt
at F/F power. Its construction has, however, already
been dealt with at some length in an earlier volume*
and for this reason and also for the benefit of those
readers who would now like to tackle something a little
larger, we are also featuring the Cardinal’s *° big brother,”
the newer Deacon of 53-in. span.

The two models are of generally similar appearance
as will be seen from the accompanying photographs.
The construction of the Deacon, however, is a little more
detailed. The Cardinal is intended for engines of up to
a maximun of 1 c¢.c., but is best suited to motors of the
up to 0.8 c.c. capacity group {0.049 cu. in.) such as the
Mills 75, Allbon Merlin 0.76 c.c. and Frog 8o, as well
as most of the American * Half-A *’ class glowplug motors.

The Deacon is adaptable to an equally large variety of

engines, ranging from a minimum of 1 c.c. to a maximum
of 2 c.c. Units in the popular 1.5 c.c. class, such as the
Allbon Sabre, Frog 149, etc., are, perhaps, the most
suitable. Smaller motors, however, such as the powerful
1 c.c. Allen-Mercury 10, the 1.3 c.c. Mills Mk. II and
the 1 c.c. Allbon Spitfire, will provide adequate power,
as will the 0.099 cu. in. class glowplug engines.

Both these kits include a number of ready cut parts.
The contents of the Deacon kit are shown in Fig. 1. Wing
and tailplane ribs are supplied in diecut sheets and
wing tips are cut to outline shape, as are the plywood
parts, dihedral gussets, nose formers, etc. The Cardinal
kit, in addition, includes ready shaped fuselage side
panels of sheet balsa, shaped fin, cte. (see Fig, 2). Both
kits include a pair of 1} in. dia. sponge-rubber tyred
wheels,
2 in. airwheels can be substituted.

* * How to Make Model Aircraft,” Percival Marshall, gs.

In the case of the Deacon, however, a pair of

Building the Cardinal is very straightforward, although
a little different from most models of this type. Con-
struction is started by making up the nose sub-assembly,
as shown in Tig. 3, consisting of two formers, two hard-
wood engine bearers and two cowling side-pieces. Make
sure, by using a set-square, that the formers are correctly
aligned at right angles to the bearers. Use plenty of
cement around the joints and while the assembly is
seiting, the longerons can be cemented to the two 4 in.
sheet balsa fusclage sides and the positien of the formers
marked on them. When these are dry and after pre-
cementing both surfaces, attach the sides to the nose
assembly as shown in Fig. 4.

The next step is to add the remaining fuselage formers,
chamfering off the longerons at the tail end and holding
them together with a suitable clip (Fig. 5). The two
sheet cabin sides can also be added at this stage.

The undercarriage struts are bent to shape from a
single piece of spring-steel wire, preferable with the aid
of a bench vice. Work slowly and carefully, when
bending the wire, so as to make sure that the struts are
the same length and axles properly aligned. The under-
carriage is attached to a ply former. Mark its position
and drill a number of holes through the former, then
sew the wire to the former with strong thread, afterwards
liberally smearing cement over the thread. (See Fig. 14
for the way in which this is done.) ]

The complete undercarriage unit is now cemented to
the second fuselage former. Liberally pre-cement the
two surfaces and clamp the two formers together. Wheels
can next be fitted to the axles and retained in position
by small washers soldered on to the axle ends.

The fuselage structure is completed by adding the
various dowels and fitting the windscreen and pieces of
sheet covering, etc. (Fig. 6). Covering on the top and
bottom of the fuselage is applied with the grain of the

Six photographs showing the construction of the popular Veron Cardingl 35-in. beginner's model. Fig. 2 : the kit contents, showing

the ready-cut fuselage side panels. Fig. 3: the nose sub-assembly, comprising front formers and engine bearers, Fig, 4: attoching

the side panels to the nose assembly. Fig. 5: the basic fuselage structure with rear formers and cabin sides added. Fig, 6: the

finished fuseloge structure with undercarriage fitted. 'Fig. 7: the completed Cardinal, ready for covering and showing the Mills 75
engine with 8 x 4 propeller.
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wood running transversely so that it will follow the
curves of the fuselage without splitting. When fitting the
windscreen, use first a template of stout paper, cut to the
pattern on the plan, to check for correct fit, before shaping
the celluloid itself. Chamfer off the edge of the cabin
top at the front so that the screen will maintain proper
contact and when cementing it in place, start at the
centre and work around towards the sides, pinning the
celluloid in position while the cement dries. Do not use
an. excessive amount of cement or this may squeeze out
over the inside of the screen and look unsightly. If you
first pre-cement the wood, only a thin application of
cement will then be required to bond the two together.

The wing is constructed over the plan in the normal
way and is a very simple structure. Pin all the ribs
together first and sand them down slightly to the precise
section so that the trailing edge fits accurately. The
wing is built in two halves and joined at the centre and
strengthened with the plywood dihedral gussets. Pin
one side down and set up the other tip 5 in. to give the
correct dihedral angle.

The tailplane structure is equally simple and is similar
to the wing except that, instead of sheet tips, two soft
balsa blocks are used which are carved and sanded to
shape. Space the two centre-ribs accurately to receive
the fin and ensure that they are perfectly upright so that
the fin, when fitted between them, is held vertically. A
trim tab is attached to the trailing edge of the fin with
two short ““ hinges * of soft sheet metal or wire, such as
aluminium, copper or soft iron.

The completed and uncovered structure of the Cardinal,
with Mills 75 engine fitted, is seen in Fig. 7. ;

Much of the general layout of the Deacon will be seen
to resemble that of the Cardinal. However, a little more
work is entailed in making this model. Two & in.
sheets of printed wood parts are included in the kit and
the first thing to do is to cut these out. This is rather
hard work with an ordinary modelling knife and we
found an ** X-acto ”’ razor-saw to be a great help here.

The next step is to check the bearer spacing necessary
for the engine you propose to use. The standard bearer
location given on the plan fits a number of popular
engines, including the Allbon Sabre and Javelin, Elfin
1.49, Frog 149 and 150, ED. 1.46, Allen-Mercury 10,
Allbon Spitfire and E.D. Bee. If an engine with a crank-
case wider than { in. is used (such as the Mills 1.3) the
bearer slots in the formers must be repositioned. Bearer
slots are best cut out with a chisel point modelling knife.
Make sure that you cut these slots acourafely as the correct
alignment of the front of the fuselage depends on this.

The two cabin section wvertical frames and top
(horizontal) frame are first built up over the plan, The
two hardwood {melawis) engine bearers are then trimmed
to length and inserted in the slots in front frame “ B,”
perpendicular to the building board. Use a set square
to make sure that these are truly at right angles to the
former and cement the joint strongly. When dry, slide
the front bulkhead F.1 onto the bearers and cement in
position, checking to make sure that it is parallel to
frame “ B.”

Building the Deacon: 8—The nose and cabin formers with engine

bearers in place. 9—After building up the fuselage side frames

over the plan, these are attached to the formers as shown.

[0—The next step is the addition of the cabin top frame, rear

cross members and formers. |l—Rear stringers are laminated

and the cabin section is covered with {--in. sheet balsa as shown.
12—A close-up of the completed cabin section,
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Unlike the - Cardinal, the Deacon uses built-up side
panels of # in. sq. section balsa strip. These are con-
structed over the plan in the usual way. The front
section of the two lower longerons will require steaming
to shape. This is best done with the two strips temporarily
bound together with cotton. The two sides are, of course,
built one over the other on the plan to ensure maximurn
accuracy. .

When the side panels are sct, the cabin formers and
nose assembly (Fig. 8) can be joined to them. Carefully
check alignment over the plan and pin in position while
the joints dry. The tail ends of the side panels are
chamfered off and joined together. The basic fusclage
structure will now appear as in Fig. g.

The next step is to fit the cabin top frame and the
cross-members to the after part of the fuselage, followed
by the rear formers. The structure will now appear as
in Fig. 10. A small lining former, F.4, is next fitted to
the front cabin frame, forming a rim for the ;.
sheeting over this section. Use cement liberally when
attaching the sheet and pin down, working out from the
centre. Follow up by attaching the side sheeting, as in
Fig. 11, and the laminated rear stringers.

Fig. 12 shows the final steps in the construction of the
cabin section, with upper sheeting added, front and rear
wing dowels fitted, also the wing supports and windscreen
centre pillar. This is followed by attention to the rear
end of the fuselage, adding the tail bumper, fin fairing
slot, tailplane platform, etc. (See Fig. 13.)

Undercarriage construction is shown in Figs. 14 and
15 and is similar to that of the Cardinal, ** X-acto ™
clamps are being used in Fig. 15, with suitable wood
packing pieces, to press the ply undercarriage plate in
firm contact with the front cabin former while the
cement dries.

The next step is to very carefully mark and cut out the
bearer slots in the plywood “ firewall ” and cement this
securely to the front bulkhead. See Fig. 16. The wheels
shown in this photograph are 2 in. M.S. pneumatic
airwheels and the engine is the 1.49 c.c. Allbon Sabre
diesel.

The engine may be mounted upright or inverted
according to the builder’s preferences. Two balsa
cowling blocks are provided which are cemented to the
front bulkhead and to the sides of the engine bearers and
are rounded off to shape as shown in the heading
lustration. Where it is decided to invert the engine, the
top and front of the cowling may be enclosed and a
spinner fitted to the airscrew. (We preferred to use the
simpler upright arrangement in order to allow various
engines to be fitted to the model.)

Wing and tail construction is straightforward and
calls for no comment above the usual recommendation to
check the fit of ribs against the spars before beginning
assembly. These components are shown in Fig. 17 and
Fig. 18.

Building the Deacon: 13—The tail end of the fuselage, showing
the tailplane platform, etc. 14—How the undercarriage wire is
bound to the plywood plate with thread. |5—The undercarriage
plate must be firmly fixed in place and clamped while the cement
hardens. 16—A ply facing is fitted to the front bulkhead, after
which the engine may be positioned and wheels fitted. Allbon
I.5 c.c. engine illustrated. 17—The wing construction is con-
ventional except for a laminated leading edge.  18—The
completed tail-unit showing the simple construction.
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N chapter seven we dealt with the trimming and flying
of a simple built-up glider. The same basic procedure
is followed with larger types of gliders and with powered
F/F models, but with the addition of further stages which
we shall describe here. To jog your memory on the main
points, it is suggested that chapter seven “ Trimming and
Flying ** is re-read in conjunction with the present article.
Once again, the importance for

even a I c.c. beginner’s engine such as the E.D. Bee waill
provide quite enough power.

The point to remember concerning the choice of an
engine is that no useful purpose is served by employing
more engine power than is just required to climb the

model at a shallow angle. Anything in excess of this
means that the model will fly faster, and be more tricky
to trim. It will climb more rapidly

waiting for calm weather before
attempting to fly a new model and
of carrying out a careful * final
inspection ”’  cannot be over-em-
phasised. Check the wing and tail
surfaces for freedom from warps
and make sure that they are accur-
ately alipned on the fuselage. Power-
driven models are especially sensitive

CHAPTER
FIFTEEN

and although this may sound more
exciting, it also means that you will
only be able to allow a short engine-
run on each flight. A short spectacu-
lar climb is only necessary with
contest models and this kind of
model should be attempted only
when some experience with a more
docile type of power model has been

to warped or misaligned surfaces.
It is also important that your first
F/F power model should not be overpowered. For the
35 in. span Veron Cardinal, for example, a 0.75 c.c. to
0.8 c.c. engine is quite large enough. You can, in fact,
use an engine of this size in a 40-45 in. span model quite
satisfactorily. For the 52 in, Deacon and similar models,
an engine of not more than 1.5c.c. is advisable and

Fig. |. (below)
engine; an ideal beginner’s combination.

Fig. 2. (right) For all general-purpose flying, a plastic propeller will save

the cost of frequent replacement.

SR
S e S

The popular Veron ** Cardinal,” fitted with a Mills 75

gained.

Ideally, the choice of a propeller
depends both on the engine and the model, but with
our general-purpese type model, this is not over-critical.
For the Cardinal, when fitted with an engine such as
the Mills 75, an 8 in. diameter prop., of 4 in. pitch, is
very suitable. For 1 c.c. engined models, a g % 4 prop
can be used. Where a 1.5 c.c. motor is used, in a model
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such as the Deacon, a 10 X 5 or g X 6 prop is advised.
These sizes will hold the revolutions of the engine down
to a suitable figure. Do not fall into the error of using
a small propeller, such as would be used with a power-
duration or C/L model. Incidentally, the use of a
flexible plastic prop for your first power model is strongly
recommended. Shown in Fig. 2 is a Frog nylon prop.

Having checked your new power model thoroughly,
fitted the wings and tail and, if necessary, corrected
the point of balance, with the addition of ballast, the
first test glides can be made. Try to find a decent area
to test and fly the model. Don’t risk damaging it by
flying near trees, hedges, etc., and remember that the
model is capable of flying a good deal farther than your
first models, so don’t fly near a built-up area.

Start off by hand launching from waist level by kneeling
down as shown in Fig. 3. A power model will descend
a little more steeply than a glider, but the glide angle
should not be steeper than in Fig. 4. If it is steeper than
this, pack up the failing edge of the tailplane with a
piece of § in. balsa and try again.

If, on the other hand, the model levels out and loses
speed, as in Fig. 5, and then drops its nose, a tendency to
stall is indicated and a little ballast weight can be added
to the nose. Adding weight to the nose is preferable to
packing the leading edge of the tailplane (or reducing
the wing angle of attack) as, with models having a small
longitudinal dihedral angle, the latter practice may
reduce longitudinal dihedral to a point where longi-
tudinal instability is induced.

Launching from waist level is a precautionary measure
only and as soon as you are satisfied that the model shows
no dangerous tendencies, all further test gliding should
be from head level as shown in Fig. 6. Short test glides
carry with them the risk of wrongly interpreting the
model’s trim if the model is launched too slowly or too
fast, since there is insufficient height for the model to
settle into its normal glide path. 2

The ideal final test glide set-up is to find a gentle slope
of, say, 1 in 12 and launch the model down this. Such
a slope was, in fact, found for our test glides with the
Deacon and the model, with trim “ spot-on,” is seen gliding
almost parallel to the slope in Fig. 7.

Needless to say, the model should descend on an even
keel and with no tendency to bank left or right. A
warped wing or misaligned tail unit may cause this, but
any slight turn can be usually corrected with the rudder.

General purpose type power models are usually
trimmed, initially, to fly straight, both in the glide and
under power. Due to the torque of the engine tending
to bank and turn the model left, it is usual to install the
engine at a slight angle (about 2 degrees) inclining the
thrust angle to the right as shown in Fig. 8.

For the first power flight, the engine should be slowed
down as much as possible. With a diesel, this can be
done by slackening back the compression screw and
opening the needle-valve. See Fig. 1o0.

Glowplug engines cannot be throttled down so easily
as diesels, but running the engine with the needle-valve
opened widely, to produce so-called * four-stroking,”’
will reduce r.p.m. somewhat and a further slight reduction

Flying the ‘‘ Deacon'': 3—The first few test-giides should be
from a low level as shown. 4—in this picture the model is gliding
a trifle too steeply. 5—Here, the model is slightly tail heavy,
has fost flying speed and is about to drop a wing to the right.
6—Test gliding is continued by launching from shoulder height.
7—Gliding the model down a gentle slope is excellent for checkin
on final trim. :




MORE ABOUT FREE FLIGHT

in thrust can be obtained by putting the propeller on
backwards so that the back surface of the blade faces
forwards. (See Fig. 11.)

The transition from glide tests to power tests should
be as gradual as possible. In other words, to start
with, all the model has to do is to just maintain height
under power, or enter a very shallow climb as in Fig, 12,

Needless to say, only enough fuel for an engine run
of about 10sec. should be in the tank. Alternatively,
the model can be fitted with one of the engine-run limiting
devices on the market. These usually consist of a small
pneumatic cylinder which operates a fuel cut-off valve
after a preset delay period. A very simple and effective
version of this is the Elmic Mini-Timer shown in Fig. 18,
which can be fitted in any convenient place between the
tank and carburettor. This timer dispenses with the
need for a separate fuel valve, since it is arranged to squeeze
the plastic tube to cut off the supply to the engine.

It is unlikely that you will experience any trouble
with your first reduced-power flight. For each successive
flight, increase engine revolutions very slightly and watch
the model carefully. The climb should be straight or
slightly to the right and, when the engine cuts, the
model should continue circling gently to the right as it
descends. The rudder tab can be set to give the required
turn, but be very cautious how you use the rudder and
move it only about 4 in. at a time, otherwise the model
may be forced into a tightly banked turn which may
develop into a spiral dive. This applies most particularly
when you have restored engine r.p.m. to their normal level.

Never make an adjustment and increase power at the
same time. If, for example, the model is not turning
sufficiently, make the rudder adjustment and fly the
model again before increasing engine r.p.m.

Usually it is best to avoid making any readjustment
to balance or to wing and tailplane angles during the
power tests. These should be approximately correct
following the glider test adjustments. However, when
flying in a circle, as opposed to straight flight, there is a
tendency with all models, for the nose to drop very slightly
and if it appears that insufficient height is gained or the
subsequent glide is unduly steep, it is permissible to
reduce the nose weight slightly or pack up the trailing
edge of the tailplane until this is improved. Use no more
than 1/g2in. packing at a time.

As soon as you have the model flying to your satis-
faction, make a note of any adjustments found necessary
so that the model can be correctly set up on the next
outing, Any packing strips used to adjust flying surface
angles can be cemented in place. Most power modellers
make a practice of a brief check with a test glide at the
beginning of each flying session and this is particularly
advisable when the model is new because newly con-
structed airframes sometimes acquire minor warps and
changes of shape during their first month or so.

So far we have not mentioned dethermalisers. Nowa-
days, most F/F models are fitted with these devices and
you will be well advised to use one with your first FI,-"F
model, especially during hot weather or if you allow the
model to climb to over 100 ft. Under these conditions

Flying the ‘' Deacon'': 8—Slight right thrust will help to over-
come the left turn due to engine torque. 9—A small downthrust
angle of 2-3 degrees is usually recommended. |0—For initial
power flights, the engine should be slowed down by reducing
compression. |1—If a glowplug engine is used, thrust can be
reduced by fitting the propefler backwards and running the engine
on a rich mixture. [2—First flight | Under reduced power,
the model climbs away steadily at a shallow angle. m
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any F/F model is liable to be caught in a thermal up-
current. This may merely extend the flight for an addi-
tional minute or two, or, on the other hand, the model
may easily be borne upward until it is out-of-sight and
may be lost.

A dethermaliser is designed to remove the risk of loss
by bringing the model down after a predetermined
period—usually 3 min. There are various types of d/t.
One employs a small parachute which, when opened,
slows up the model and causes loss of lift. The most
popular type, however, is the * pop-up ” tailplane. In
this, the whole tailplane is pivoted at. the leading edge,
and tensioned with rubber so that, when released, the
trailing edge pops up and inclines the tail at a negative
angle of about 40 deg. - This results in a complete
stalling of the wing and the model will descend on an
even keel almost vertically.

The usual method of releasing the trailing edge is by
means of a fuse between the strands of a separate rubber
band holding the trailing edge down. The best fuse
material is a small diameter lamp-wick. It islit, of course,
just before the model is released.

A typical dethermaliser layout is seen in Figs. 14 and
14 on a Nordic Az class towline glider, Note the thin
steel wiré bracing which limits the tailplane movement
to the required angle. The extreme rear of the fuselage
is covered with asbestos paper to prevent damage from
the smouldering fuse.

A device which is widely employed on towline gliders,
especially those of the contest type, is the auto-rudder.
The purpose of this is to hold the model on a straight
course during the tow, which then becomes circling flight
as soon as the model is released from the towline.

The operation of a typical auto-rudder is shown in
Figs. 15 and 16. The rudder is tensioned by means of a
rubber band against a stop suitably positioned to give the
required turning radius. On the other side is fitted
another stop, against which the rudder is centralised by
the pull of a thin steel wire or nylon line, leading forward,
through the fuselage, to a position just behind the tow-
hook. Here a sliding trigger is fitted which can be locked
in the forward position by means of a pin as shown.
This pin is attached to the towline ring by means of a
loose length of strong thread. Thus, when the towing
ring slips from the towhook the pin is jerked out and the
rudder snaps over.

In conclusion, one final word regarding trimming a
power model for circling flight.

The main object of circling flight is to prevent a
model from flying too far and going out of sight (which
it may easily do if allowed to head in a straight line)
and an adjustment which gives one right-hand circuit
about every 2o sec. is about right. However, you may
find that, with the rudder set for this in the glide, the
model has an excessively tight right turn under power.
In this case, reduce the amount of side-thrust on the engine.

Fig. 13. A typical dethermaliser installation. The fuse is placed
between the rubber bands holding down the trailing-edge.
14—When released, the tailplane rises to g negative angle of
approximately 40 degrees. 15-—A typical auto-rudder instal-
lation on a towline glider showing the release-pin in ploce and
the rudder centralised for towing. 16—When the model is cast
off, the release-pin is automatically withdrawn, allowing the
rudder to move over for circling flight. |7—For towline gliders, a
winch is invaluable. Shown is an excellent geared winch made
from a hand bench grinder. 18—The fitting of a flight timer and
fuel cut-off valve is strongly recommended for free-flight power
models. Shown is the Elmic Mini-Timer[cut-out.
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N chapter nine some suggestions were offered con-
cerning the type of model engine with which the
newcomer to power flying should begin. These were
followed by explanations regarding the starting and
operating procedure for a typical small diesel motor,

If your interest remains in the strictly * fly-for-fun >’
type of F/F model (as opposed to competition types), in
F/F scale models, or in the smaller types of C/L. models,
you may never be concerned with the

one or two engines suited to the particular branches of
model flying in which they wish teo specialise.

When we step out of the * beginner-engine ** class, a
most impressive array of different types and sizes awaits
us. Generally, model engine sizes run in groups, according
to cylinder capacity classes and you may be slightly
bewildered by casual references to * two-point-fives,”
** oh-nine-nines,”’ * fifteens,” ** two-four-nines,” * two-
nines,” and ‘¢ three-fives,”” mnot to
mention an occasional ** four-nine,’”

many larger or more specialised
model motors on the market. But if
this is so, you will certainly be a
most unusual modeller !

Model aerc-engines in themselves,
quite apart from their employment
in powering ' models, have now
claimed sufficient interest from all
sections of the model-making fratern-

CHAPTER
SIXTEEN le bcduf the same nominal capacity,

or “ sixty.”” These can be perplexing
to the beginner because they may
refer to capacity in either cubic
centimetres or cubic inches. Thus,

(11 Qll_’:'l a (11 ].5 ¥ and a (11 249 3 ma}.

but a  three-five” may mean a
3.5 C.c. engine or a 0.35 cu. im
motor which, of course, i3 much

ity to wirtually constitute a hobby
within a hobby. Few serious
modellers are content to carry on with the same motor
indefinitely. Funds may not always allow them to buy
every new engine that appeals to them (still less to amass
a collection such as that shown above !)—but, in model
clubs especially, there is much buying, selling and
exchanging of used motors among enthusiasts. In this
way, keen newcomers with slender purses will sometimes
have an opportunity of acquiring, at a substantial saving,

bigger—actually 5.7 c.c.

To clarify the position, it must be mentioned that the
official internationally recognised classes are based on
cubic centimetre capacity and there are three groups
only; viz., Class I: up to 2.5 c.c.; Class IT: 2.5 to 5.0 c.c.
and Class III: 5 to 10 c.c.

In the United States, on the other hand, the size
groups are based on cubic inch measurement, and are
four in number, namely, up to 0.05 cu. in. (0.82 c.c.),

Fig. 1. A most popular size
model engine is the 2.5 c.c.
““Internatiocnal ’’ class.
Shown here are six diesels
and four glowplug engines
from various countries. They
are (back row, left to right):
E.D. 2.46 Racer, Frog 249 BB
and D-C Rapier, all from
Britgin, and the [apanese
0.5. Max-15 and Enya 15-D,
In the front row, left to
right, are the Webra Mach-|
Glo and Taifun Tornado from
Germany, the Sabre 2.5 from
Australia and the Barbini
B.40TN and Super-Tigre G.20
from [taly.
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0.05 to 0.20 cu. in. (3.28 c.c.), 0.20 to 0.30 cu. in.

(4.91 c.c.) and 0.30 to 0.65 (10.65 c.c.). These are
known as Classes * Half-A,”* “A,” “B*” and “ Q.

In Britain, motors are officially grouped in cubic
centimetre capacities and in accordance with the three
international classes, but there are also a number of
“ in-between  sizes which have survived from a now
somewhat outdated system of speed record classification.
These include 1.5, 3.5 and 8.5 c.c. In addition, British
manufacturers have also responded to the demand for
0.8 c.c. engines in the American “ Half-A ** class which
has become popular in many other countries also.

The most universally popular size outside the small,
beginner’s engine classes, however, is undoubtedly the
2.5 c.c. class. Engines of this size (mostly ranging from
2.43 to 2.49 c.c. to be precise) are made throughout the
world and the class has been adopted by the Federation
. Aeronautique Internationale as the official International class
motor for World Championship events.

Most 2.5 c.c. engines are of the diesel type, although

Figs. 4 & 5. These cutaway drawings show the various parts

and constructional features of two well-known 2.5 c.c. engines:

the British Oliver Tiger Mk.I!l diesel and the American K&B-

Aliyn Torpedo-15 glowplug motor, both of which have excellent
; competition records.
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Fig. 2 (left). Nearly all model engines are of the single cylinder

type. An exception is the K&B-Allyn *“ Fury-Twin," an extremely

compact unit as can be seen by comparison with the K&B-Allyn

** Torpedo-15 *° of similar capacity. Fig. 3 (right). An indication

of the relative sizes of model engines of different capacity classes.

Left to right: 4.92 c.c. Frog ** 500,"" 2.4% c.c. Frog ' 249 BB,”
1.48 c.c. Frog '* 149 " and 0.8] c.c. Frog ** 80."

glowplug models from the U.S.A., Ttaly and Japan have
been very successful in recent World Championship
events. All types of designs are represented in the
2.5 c.c. group. Some engines are fitted with plain or
bushed main bearings; others have one or two ball
journal bearings, while one (the Italian Barbini B.40
TR/TN) has a roller bearing.

Between the beginner’s engines and the 2.5s are the
1.55. These are, perhaps, a better choice for the madeller
who is mainly interested in F/F but who is hesitant about
tackling the larger models (5 ft. span or so) required for
a 2.5 c.c. engine. At the same time, a good 1.5 c.c., such
as the Frog 150R or Allen-Mercury 15, is quite powerful
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ABOUT MOTORS

enough to provide a satisfactory aerobatic performance
with a stunt model of suitable size.

We have mentioned the purchase of a “ used” or
“ secondhand ** engine. . Naturally, some caution will
have to be exercised here but, fortunately, it is not too
difficult to detect whether or not an engine is sound.
Obviously the safest course is to see the engine actually
running and to start it and operate it yourself, but a mere
inspection of the exterior alone will often give a good
indication of the treatment the engine has previously had.

Modern model engines do not wear out easily. It is
seldom that a new-looking exterior conceals a badly
worn cylinder or bearings. By far the greatest number
of unserviceable model engines become so due to careless
handling; to improper use of tools and needless dis-
mantling, and to crash damage. If an engine bears the
scars of this kind of treatment, it is best rejected no
matter how cheaply it is offered.

The essential differences between diesel and glow
motors were stated in our earlier chapier. Always
remember that the glowplug engine is a high speed
engine. Never fit a propeller that overloads the engine
—1.e. reduces its speed to less than 7,000 r.p.m. Different
engines run best at between certain r.p.m. limits and
there are far too many types to permit us to list suitable
prop sizes for every engine, but where the maker’s
specific recommendations are unknown, the following
will serve as a guide:

1.5 ¢.c. or 0.00Q cu. in. glow motors: 8 in. dia. fine pitch,
or 7 in. dia. medium pitch, or 6 in. dia. coarse pitch.,
2.5 6.C. 0r 0,15 ctt. in. glow molors: g in. dia. fine pitch, or
8 in. dia. medium pitch or 7 in. dia. coarse pitch.

0.19 cu. in. (3.25 c.c.) glow motors: 10 in. dia. fine pitch,
or g in. dia. medium pitch, or 8 in, dia. coarse pitch.
0.2 10 0.35 e in. (4.9-5.7 c.c.) gloww motors: 11-12 in,
dia. fine pitch, or 10-11 in. dia. medium pitch, or g in.
dia. coarse pitch.

The fine pitch propellers are, of course, mainly intended
for F/F applications, the medium piiches for C/L stunt
work and the coarser pitches for faster C/L models, such
as team-racers, etc.

Don’t try to start your glow motor with a poor battery.
Most glowplugs are rated at 13 volts, except Japanese
glowplugs, some of which are for 2 velts. Use either a
pair of 14-volt bell cells connected in farallel or a 2-volt
accumulator {(connection to ere cell of a car or motor-cycle
battery will do). When you use dry cells, they must be
fresh enough to provide a bright red glow at the plug
element. (Remove the plug from the engine to check
this.) If you use a 2-volt wet-cell, however, it is advisable
to employ extra-long leads from the battery to plug, so
as to create a resistance that will cut down the applied
voltage at the plug to about 1§} volts—otherwise the plug
element will glow almost white hot and soon burn out.

We now come to the question of model engine main-
tenance, which, for the most part, merely consists of
keeping the motor clean and always using the proper
tools—even when this is confined merely to tightening

Use utmost care to dismantle your engine. Fig. 6. Use spanners
and screwdrivers thut fit properly. Fig. 7. If your engine has
Phillips-head screws, you must use the correct Phillips screwdriver.
Fig. 8. Do not attempt to remove a screw-in cylinder unless you
have the required special wrench for the job. Fig. 9. Where
there is a risk of a component being incorrectly replaced, it is
advisable to scribe a mark before removal. Fig. 10. Gaskets,
where used, may become stuck to crankcase or cylinder. Scrape
off carefully and do not scratch metal.
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the propeller or changing the plug. This may sound
elementary, but it is surprising how carelessly some
people treat model engines. Some manufacturers supply
a tool for tightening the propeller nut and/or glowplug,
but 1if this is not provided, always use the correct size
spanner. Never use pliers !

Dismantling, or partial dismantling, of your engine is
permissible only if you do the job properly. Generally,
it will not be necessary to take vour engine apart if vou
exercise care in keeping it clean. Always keep dirt and
grit away from the air intake and exhaust ports by
plugging them with tissue paper or by wrapping a cloth
around the nose of the model. Try to ensure that the
engine runs itself dry of fuel after use: raw fuel left in the
crankcase may, in some cases, form gummy or jellied
deposits, or, under conditions of dampness, have a
corrosive action on certain component parts.

If you should have the misfortune to crash your model
into sandy soil, it is very probable that dirt will get into
the ports, and merely immersing the entire engine in
petrol will not be enough to ensure that every speck of
grit is washed out. If, for this or any other reason, you
need to dismantle your engine, you should observe the
following.

Firstly, make sure that you have the tools to do the
job. Spanners and screwdrivers must fit properly.
Secondly, work slowly and methodically. Thirdly, mark
adjoining faces of components so that there is no risk of
your wrongly reassembling them. Even when a part can
be replaced in one of two or more different ways, it is
always wiser to replace it as originally fitted.

Some engines, such as the Frog 500 featured on this
page, are assembled with screws and are easy to dismantle
with ordinary tools. Others have components threaded
and screwed together and often require the use of a
special spanner to unscrew cylinder from crankcase, etc.
Some American and Continental manufacturers include
a special wrench for this; a practice which, however, is
rare among British makers. If no suitable tool is avail-
able, the parts are best left alone. WMNever clamp any
part of an engine in a vice. Never use pliers or a Stilson
wrench. MNever put anything through the exhaust ports
of a radially ported engine to turn the cylinder.

To clean the paris, immerse them in a 2 lb. jam jar,
half-filled with petrol. Keep away from naked flame. To
dislodge dirt between cylinder fins, use an old toothbrush,
If the engine is very dirty, rinse again in a fresh supply
of petrol, then lay out all parts on a sheet of clean white
paper to dry. If the engine is equipped with gaskets, it
may be necessary to replace them, especially if they have
become stuck to the metal and have been damaged
during dismantling. Use only the correct replacement
gaskels as supplied by the engine manufacturer.

Reassemble the engine carefully, lubricating each
component with machine-oil. Make absolutely sure that
parts are properly aligned and when tightening cylinder-
head screws, always do so progressively: i.e. turn one
screw a little, then turn the screw on the opposite side an
equal amount, then another screw, then the one diamet-
rically opposite and so on, repeating the sequence until
the head is tight.

Fig. 11. Wash components in jar of petrol. A pair of tweezers
is useful for extracting small parts. Fig. 12. Lay out parts on
clean white paper. Lubricate each with madchine cil and fit new
gaskets where necessary. Fig. 13. Tighten cylinder screws a few
degrees at a time, working diametrically across head. The same
applies to crankcase screws. Fig. 4. To protect your cleaned
engine from dust and damp, wrap in polythene bag.
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tunt
Models

I'i' is probably truc to say that the goal of most people
who take up G/L flying is to successfully fly an
aerobatic model. Once you have confidence in your
ability to control a C/L model in level flight, you will
almost certainly feel the urge to try a few stunts.

Most trainer models are capable of simple manocuvres,
such as wing-overs, loops and inverted flight, but it
should be remembered that the

Unlortunately, this type of model is not readily avail-
able in kit form at the present time. The demand for
realistic appearance in order to qualify for bonus points
in aerobatic contests—in itself a good rule since it has
largely eliminated the ugly box-like lines of some of the
early O/L stunt models—has now also spread to the
intermediate stunt-trainer classes, as a result of which

these models tend to be more

majority of C/L beginners’ models
are intended to be relatively insensi-
tive to control and thus of limited
manoeuvrability, and you will most
certainly need a fully acrobatic
model if you are to learn to stunt
properly.

The 1deal way of graduating from
a simple C/L trainer to a fully aero-
batic model is to build a stunt

CHAPTER
SEVENTEEN

vulnerable to crash damage than is
strictly desirable in a stunt trainer.
However, there are ways and means
of partially overcoming this difficulty.

Probably the most critical phase
in learning to stunt is in the carly
stages: the first loops and learning to
control the model in the inverted
position. If, therefore, you have a

trainer. Such a model will be of

licht, but strong construction and not too fast, in order
to stand up to an occasional * prang.”” It may not be
particularly good looking, but will be fully responsive to
control, yet at the same time have a * safe *’ aerodynamic
trim that will maintain line tension under exireme

conditions.

s

Contest-winning stunt models.
Higgins of the R.A.F. who is seen here after winning the Model Aircraft Trophy and aerobatic event at the R.A.F. Model Championships.
Right is a *rStunt-Queen,’’ a replica of a former Gold Trophy winner and built from a Keilkraft ki_l:.

Left is a Monarch, slightly modified, from a Mercury kit. Centre is an Eta 29-powered design by J/Tech.

trainer model still in flying condition,
it 1s a good idea to make use of it to
try out these manoeuvres. You can, if necessary, improve
the “ stuntability ¥ of your trainer by a few simple
modifications.

Some trainers are fitted with a control-system which
is adjustable for sensitivity. There may, for example, be
an extra hole for the push-rod in the bellcrank. In this
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case, re-fit the push-rod in the outer hole so that more
push-rod movement is obtained. It is possible, too, that
the elevator horn has two or more holes and, by
repositioning the push-rod in the inner hole, you will
obtain more elevator movement for a given push-rod
movement. The combination of these two adjustments
may cflect an increase in the maximum elevator move-
ment from 15 or 20 deg. or so to 40 deg. More
control is also possible by enlarging the elevator area:
this can be increased to about 50 per cent. of the total
tailplane area. Centre of gravity position also affects the
manoeuvrability of a model. If the c.g, is ahead of the
front control-line where it joins the bellcrank, it may be
moved to a position level with the front line.

One other item may need attention in the conversion
of a trainer for stunting: the fuel tank. If the tank is an
ordinary I/F type with the fuel feed taken from the
hottom, it is obvious that this will not work when the
model is inverted. A simple © wedge ** shaped fuel tank
should therefore be fitted. The tank should be mounted
so that the point of the wedge (in which the fuel feed pipe
15 fitted) is towards the outside of the circle. This ensures
that the feed pipe will always pick up the fuel, since the
fuel in the tank always surges towards the outside due to
centrifugal force.

When you first fly your modified trainer, use caution.
Remember that it will now be somewhat more sensitive
to control handle movement, so concentrate, initially, on
keeping the model straight and level, as vou did when
vou first learned to fly.

A true stunt model is, of course, a highly specialised
machine and is a type which has been brought to an
advanced state of development by lcading exponents of
C/L aerobatic design. Many of the most successful
innovations in stunt model design can be traced to
American influence, of which a major part has been
contributed by the notable stunt expert Bob Palmer.

The typical American type stunter is a fairly large
machine of about 50 in. wingspan, 500 sq. in. wing area
and weighing about 24 lb. It is powered by a glowplug
engine usunally of 0.35 cu. in. (5.7 to 5.8 c.c.) capacity,
turning a 1o X 6 in. propeller and developing about
0.5 horsepower in the air. Flying speed is generally
65-70 m.p.h. and line length 70 ft.

The model is usually of the low-wing or mid-wing type,
with a thick symmetrical-sectioned wing and coupled
trailing-edge flaps. These latter usually extend from
root to tip and are coupled into the control system in
such a way as te work in opposition to the elevator—i.e.
when the elevators are * up,” the flaps are ““ down,’” and
vice-versa. The purpose of these flaps is to provide extra
lift during certain aerobatics. They allow tighter
manocuvring (especially valuable in performing vertical-
figure-cights and rapid pull-outs from dives) and avoid
the necessity for an ultra-short tail movement arm and
the unrealistically short fuselage that this involves.

It will frequently be noticed, with this type of model,
that the inner wing is about 2 in. longer than the outer
panel. The purpose of the extra area is to provide

There is extensive prefabrication in most modern stunt kits.
I. The Mercury funior Monitor Mk. Il, a 30 in. short-coupled,
non-flabped mode! with hollow-log type fuselage, for 2.5 c.c. motors.
2. The Frog Aerobat, also for 2.5 c.c., but with buiit-up fuselage
and wing-flaps. 3. A section of the excellent assembly drawing
for the Aerobat. 4. The ready-shaped fuselage parts of the
Mercury Marvin. 5. Examples of engines favoured for stunt
work: the Frog 249 and E.D. 2,46 diesels and O.5. 35 and K. & B.
35 (both 5.8 c.c.) glowplug motors.
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Left: two views of the Monarch stunt model built for this series.

MODEL AIRCRAFT

The model was sprayed grey and silver with red leading-edge, flaps

and elevator and black [zttering. The entire undersurface of the wing and tail are red in order to provide a suitable contrast in the air
Right: showing the installation of the Veco |9 glowplug motor and detachable cowling.

located so that the delivery pipe is approximately in line
with the carburettor jet, in order that an excessive
variation in the *‘ head ** of fuel does not occur between
Adevel and inverted flight (due to gravity) or between
take-off and maximum speed (due to centrifugal force).

The elementary rules applying to the preparation of
(/L. models, which we mentioned in Part 10, also apply
10 stunt models. The use of steel lines is now advised,
however, since they are much less likely to bind on each
other when they become crossed after a succession of
loops. Plain single strand wire can be used but this
needs care when unwinding and you will find it easier
to use braided wire such as *‘ Light Laystrate.”” The
ends should be looped through suitable clips and twisted
tocether and soldered.

Begin by getting to know the feel of the model. Fly
it for several laps at different attitudes, then try some
zentle climbs and dives. On your next flight, take the
model higher in vour climbs and merge them into the
dive so that the model is performing a sort of oblique
wing-over. Make sure the wind is always behind you! By

gradually steepening this manoeuvre you will eventually
have a complete wertical wing-over, entering the
manoeuvre in a vertical climb on one side of the circle
which takes the model straight up overhead and into a
dive on the other side. Pull out fairly early at first,
practising the wing-over until you are able to pull out
more sharply and more close to the ground,

The first real step to stunting is the loop. You know
how your model responds to being pulled out of a dive
so you really have nothing to worry about. Take the
model round for a couple of laps at about 15 ft. then
swing your arm up to put it into a steep climb. Increase
the amount of *“ up ”* and the model will go over on its
back. Hold the * up ” position until the model comes
round and is practically level again then bring your arm
down to the level fight position.

Your first loop will probably be a bit shaky: by no
means round and with the model pulling out too early
—just to be on the safe side. Spend your next few flying
sessions in perfecting your loops and in practising what
vou have so far learned.

An expert stunt pilot in
action. Note the easy,
relaxed gtiitude: feet to-
gether when using the full
circuit, or feet apart stance
when performing manoeuvres
on one side of the circle.
Fingers are curled securely
around the handle but not
so tightly as to destroy the
feel of the controls.
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QUR first loops will probably look something like
that shown in the skeich on the next page—or
worse, Keep practising them until you are confident and
can open them up into somecthing more like that shown
in the next drawing. A perfect loop—i.e., one that will
score top marks in a contest—should be circular and
the recovery should be at the same height as the entry.
You will, eventually, be able to make the model complete
several consecutive loops, all follow-

Qur heading photo shows combat flying in progress. Diving
model has just intercepted opponent’s streamer, which was severed
by prop a fraction of a second after this photo was taken.

you have more altitude in which to recover if you in-

voluntarily give the wrong control.
The model is, of course, now travelling in the opposite
direction (i.e. clockwise) and this does serve as a reminder
that “up is down ™ and * down 1s

ing exactly the same path.

The next step is inverted flight.
It should be attempted only after
you have gained plenty of practice
in loops and wingovers and have
become accustomed to the feel of
vour model through these man-
oeuvres. The only difficult part
about inverted flight is getting used

CHAPTER
EIGHTEEN

up,” quite apart from the appearance
of the model itself in profile. But
vou will have to concentrate hard
at first, in order to avoid repeating
the now-instinctive °° natural > cor-
rective movements when the model
is losing height or, alternatively,
climbing too much.

It is best to learn inverted flying

to reversed controls. A good aero-
batic model will fly just as well
inverted as upright, but, as with full-size aircraft, the
elevator control now gives the opposite response and
““up® becomes, in effect, “ down  and vice-versa.
By the time you are ready to try inverted flight it
will be found that a more relaxed attitude has been
adopted quite naturally. You will no longer be conscious
of the necessity of keeping your arm absolutely stiff from
the shoulder. Safe but more responsive control by means
of forearm movement and even wrist movement is now
possible and this will be valuable in inverted manoeuvres.
The inverted flight position is entered merely by
doing a half loop and levelling out by giving * down *
elevator at the top. Keep the model fairly high so that

on a day when there is no wind. It
is then possible to safely make a
quick recovery to level flight anywhere in the flight circle
if you should get into difficulties. Recovery can be made
by completing the remaining half of the inside loop with
which you commenced the manoeuvre (making sure
that you have sufficient altitude) or by giving full
“ down ** elevator to bring the model up and over in
an outside half-loop.

From here you can go on to the outside loop. This
can be entered from a high level and commenced down-
wards, or alternatively, you can fly the model inverted
and enter the outside loop upwards. Consecutive out-
side loops should cover the same path as inside loops.

The horizontal figure-ofeight is a combination of

A team race in progress. Ubper model is just about to overtake lower one. Third model (not visible) is being refuelled while pilot kneels.
Right: a selection of engines for C/L competition: the American 5 c.c. Fox 29R racing engine, the ltalian 23 c.c. Super-Tigre G.205 racing

engine, the British 2% c.c. PAW-Spl. for team racing and stunt, and

the opanese 5 c.c. Enya 29-3, an all-round contest engine of excellent

performance.
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inside and outside loops, side by side, as shown in the
sketch and is quile easy, once you have mastered the
previous manoeuvres. Start off by practising your
“eights ¥ with the model well up and don’t worry
about their not being perfectly rounded at first. When
you have a good pattern you can then bring it nearer to
the ground and, after this, move it gradually higher
until you have an * overhead eight.”

The vertical eight is rather more difficult since it
consists of inside and outside loops one above the other.
You must have a good model, capable of turning tightly,
to perform the manoeuvre safely.

When contests for C/L models were first organised,
they were divided into two types of event only. Onec was
an aerobatic contest, the other a speed event and, from

LEVYEL OFF - REMEMBER —
CONTROLS NOW, REVERSED!

RECOVER THUS
OR THUS

- =

HORIZONTAL -8

the early general purpose type CG/L model, two widely
differing types of model emerged. The stunt model is
big with a very large wing area and may bear some
resemblance to a full-size aircraft. The speed model,
twice as fast for a given engine size, is tiny, beautifully
streamlined but has little or nothing in common with the
appearance of a full-size machine. :

Speed models have one purpose only; to make a short
flight of a given number of laps against a stop-watch.
This can be very exciting for contestants, but for the
spectators one speed run is very much like another and,
some years ago, a group of speed enthusiasts in California
got together to formulate rules for a new type of contest
model: the team-racer.

Here, the object was for two, three or four models

Building the Mercury Mac team racer. |—The fuselage floor with formers and undercarriage mounted. 2—The fuselage sides added,
with noseblack partially shaped prior to fitting. 3—The noseblock in place and front former added. 4—The noseblock partially shaped.
5—Final shaping.
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Various types of C/L models. Scale stunt model, designed by fohn Chinn, has 50-in. span and weighs 40-0z.

SCALE STUNT MODEL
FLETCHER DEFENDER

K.& B, .35 EHGINE

s
CLASS il SPEED MODEL

ETA 29 ENGINE

A SCALE MODEL
€& ULOSMIC WINS "
Y 0.5.29 ENGINE

In contrast, speed

model, by the author, has 16-in. span weighs 17-0z. True-scale 36-in. model, centre was built by Shokichi Takagi of Nagoya

Model Club, |apan.

to be] flown simultancously (their pilots being grouped
together in the centre of the circle) so that the contest
would be a genuine race between the models. To add
to the interest the races were over a distance of ten
miles (140 laps using 6o ft. control-lines) and fuel-tank
capacity was restricted to one fluid ounce, so that cach
model would have to make about three ** pit-stops >’ to
re-fuel. Each model was allowed two mechanics to re-
fizel and re-start the model or to make any quick repairs
or adjustments. In addition, the model itself was to be
of semi-scale design, of a certain minimum wing-area
and powered by an engine of under 0.30 cu. in. (4.9 ¢.c.).

Team racing was an instant success and soon spread
to Britain and other countries. Today, these team-racers
are capable of 100 m.p.h. and a ten mile race has been
completed in the remarkable time of 7 min. gsec., an

An elaboration gf the usual C/L handle is the ** U-Reely ** with self-contained lines.

average speed of nearly 84 m.p.h. including stops for
re-fuelling. Team-racing is now far more popular than
pure speed flying and there is also a class for smaller
models with 2.5 c.c. (0.152 cu. in.) engines.

Team-racing demonstrated the practicability of flying
more than one model in the same circuit and, from this
highly successful offshoot of speed flying, stemmed the
idea of * combat-flying,” a two-in-the-circle event for
aerobatic models.

In combat flying, each model trails a long paper
streamer and the idea is to  attack ”’ your opponent by
cutting his streamer with your prop. There is a tremen-
dous amount of fun in combat, but, not surprisingly,
mid-air collisions and crashes are rather frequent and
it is advisable to have a simple and robust (as well as
fast and manoeuvrable) model for this sort of event.

6—Shaoping the wing section by means of a sanding block and a piece of board. 7—Chiselling out the recess for the bellcrank mounting

plate with an X-acto No. 18 knife. 8—The bellcrank and mounting plate assembly ready for fitting. 9—Engine bearers, pre-shaped, are
dowelled and cemented to the bottom of the wing. (AM-25 engine shown),

15



ALL ABOUT MODEL AIRCRAFT

10—Upper fuselage block is added to the wing and bearers.
tape hinges, the elevators are stitched with thread.

33

Some contestants now favour a ** flying-wing ” type
model—i.e. one in which the fuselage is virtually non-
existent, the engine being mounted at the front of a low-
aspect ratio wing having an elevator attached direct
on to the trailing-edge. This allows maximum sirength
to be built into the model for minimum weight and also
gives a manocuvrable model c‘ap’thlr of tight turns.

One of the big advantages of C/L (as rornp“‘ircd with
F/F) is that true scale “models of almost any type
of aircraft can be successfully flown without the slightest
alteration to wing and tail areas, sections or dihedral
angles. Twin or multi-engined scale models, too, are
{ar more practical as C/L models.

True scale C/L models are usually built purely for
pleasure rather than contest work, although of course,
there are concours d’elegance events for models of this type.
However, with minor alterations, ceriain full size designs
have served as a basis for some excellent aerobatic scale
models. Preferred choice here is a single-engined mid-
wing or low-wing aircraft having relatively large flying
surfaces, such as the Grumman Gum dian or Fletcher De,n’enda.

Anmhcr type of contest open to scale models is the
U.S. Navy Carrier event. This requires that the engine
be fitted with a throttle control operated via the control
system, or a third line, because the model is timed to
make high-speed and low-speed runs and to land on a
dummy aircraft-carrier deck using an arrester-hook.

Remember, when you are building your C/L model,
especially if it is a stunter or combat model, that, one
day you are pretty sure to pull out too late and make
contact with terra firma somewhat abruptly. Whether
you are then left with a heap of balsawood or a model
that is only slightly damaged, depends not only on the
structural design of the model, but on how well you have

13—The Mac fuselage separates at the centre-line, the engine and control system being mounted in the upper section.
model, ready for doping and finishing.

| |—The elevator horn is bent carefully to the shape shown,

|2—Instead of

built it. Precementing of all the joints is of the utmost
importance. A model that is poorly made with * dry ”’
Joints, can fall apart on impact even when the motor
has stopped. Yet the same model, strongly and in-
telligently built, may withstand a power dive into soft
ground with nothing more than a broken prop.

Don’t forget when you are flying a stunt or combat
model, that each loop twists the control lines together.
When you are using steel lines it is possible to make up
to a dozen loops without the lines hinding together but
do not forget to untwist them again after cach flight.

Don’t, in the excitement of thc take-off, grasp your
C/L handle the wrong way up! Preferable here is a
handle with a grip shaped for the fingers. Some handles,
ingidentally, such as the ‘¢ U-Reely ** illustrated, have
built in line-reels that allow line length to be varied
while the model is in flight.

Never forget that your model will remain under
control only as long as the lines are taut. Be ready,
always, to step back quickly if the lines go slack and, if
the motor cuts in the middle of a manoeuvre, get ready
to move rapidly. If the model is inverted, near the
ground when the motor cuts don’t attempt to half loop
it into level flight: just let it glide around, holding off
as long as possible to lose speed. If you are flying over
long grass you will most likely be able to land intact.

For our photo-sequence we have chosen the Mercury
Mac team racer. The Muc is for Class A team-racing—
i.e. for engines up to 23 c.c. and using a 15 c.c. capacity
fuel tank. Fitted with the moderately priced but well-
built AM-25 diesel of 2.95 c.c.. the model is capable of
70-75 m.p.h. and is excellent training for anyone wishing
to take up team racing. The model is of quite simple
construction as can be seen from the photographs.

| 4—The completed
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F radio-controlled model aircraft, an expert F/F
and C/L modeller was once heard to remark:
“A hundred hours’ work for ten minutes’ flying.”
There was once more than a grain of truth here:
partly through the fault of R/C enthusiasts themselves
and partly because of the very nature of radio-controlled
model flying. Some of the people who have taken up
R/C flying in the past have been radio experts and not
model fliers. They have often tended

everything has been checked and rechecked and found
perfect, then there is absolutely no reason why you should
not join the growing band of enthusiasts who are enjoying
what is, undoubtedly, the most satisfying branch of model
aeronautics. You do nef need to know all about radio
theory. A knowledge of radio will help, but, today,
most commercially-built model R/C apparatus is suffi-
ciently reliable to enable anyone to install and operate
it without difficulty.

to underestimate the importance of a
thorough knowledge of F/F model
aircraft, as the -sorrowful sight of
many a heap of splintered balsawood
and wrecked radio apparatus has
testified, Equally to blame were the
modellers who thought they could
enjoy radio-controlled model flying
with no more attention to servicing

CHAPTER
NINETEEN

R/C models are now becoming
clearly separated into a number of
different types, ranging from the
simple, lightweight, single-control
machine, adapted from a standard
F|F design, to big, specially-designed,
multi-channel aircraft equipped with
everything from engine throttle con-
trol to wheel brakes.

and pre-flight checking than they
would give an A-2 glider.

If your only interest in the hobby is to see your model
finished as quickly as possible and to fly it without more
ado, you are advised to forget all about R/C and stick
to gliders or control-liners.

If. on the other hand, you are happy in spending
several weeks of spare time building a model, installing
the equipment with care and thought and, when you
get to the airfield, are prepared to fly only if and when

g s A R
Sond MEE
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The most advanced R/C model
flying seen to date has been in the
United States—particularly in California. Here, aided
by weather conditions which permit all-the-year-round
flying and, therefore, much valuable practice, a number
of highly skilled modellers have succeeded in performing
the sort of flichts which have been the dream of model
aeroplane enthusiasts ever since the hobby started.

The type of model used by these experts is invariably
a * multi-channel ”* job. That is to say, the R/C equip-

Qur heading photo shows a
fine R{C model flying-boat,
the American Berkeley Sea-
Cat. left: a small British
kit design for lightweight
single-channel control, the
Veron Skyskooter.  Right:
one of Europe's most out-
standing R/C  modellers,
Karl-Heinz Stegmaier, with
his 8-channel model fitted
with pneumatically operated
controls, It has rudder,
elevator and engine control,
plus a nosewheel brake and
parachute release.
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ment is of a pattern which permits independent movement
of a number of different controls, supplementary to the
standard rudder control. Usually, these extra controls
include elevators and a throttle, or similar mechanism,
to alter engine speed. In addition, the model may be
fitted with ailerons, wheel-brakes and a steerable nose or
tailwheel.

With such a set-up, the expert starts his engine,
throttles down and taxies the model away from the trans-
mitter under its own power. When it reaches the take-
off point, he turns the model into the wind and then,
under full power, sends it speeding down the runway to
lift off and climb switftly and steadily to 1,000 ft., or more.
Next,  down-elevator ” and the model is in a screaming
dive, the engine note rising, 40, 50, 60 miles an hour.
The pilot neutralises the controls, moves the elevator to
“ up ** and the model loops, once, twice, thrice. Now the
model is climbing again, this time to peel off into a true
vertical spin, wings rotating about the fuselage as it
plunges earthwards. The pilot pulls out, reduces engine
speed and brings the aircraft back over the runway.
It turns, settles on to the concrete for a “ touch-and-go ”
landing and, as the pilot presses the motor control
button to open the throttle, quickly takes off again.
Now, a wide climbing turn, then the machine rolls over
on to its back, cruising along in inverted flight. Back
on an even keel, another circuit and now a barrel-roll.
More climb and then, something not permitted with
most full-size aircraft, and outside loop. Back to the
runway, engine throttled back, the model touches down
smoothly, slows, is taxied back to the transmitter and
braked to a standstill as the motor is cut.

Such is the standard of radio-controlled flying that
has been reached among the leading U.S. exponents.
But it has taken years of development work on both air-
craft and radio equipment and, most important of all,
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practice, practice and more practice in flying the models.
Such models are, very definitely, not for beginners in
R/C, no matter how expert they may be in other branches
of model flying. For the newcomer, the wisest choice
is a relatively simple model equipped with rudder control
only.

This type of machine can be basically a F/F type,
inherently stable and thus capable of recovering quickly
when left to its own devices. The type of control used
is a simple self-neutralising system, operated by a single
press-button key on the transmitter. Holding the button
down causes the rudder to move over a fixed amount.
When the button is released, the rudder springs back
to the central position again. If the transmitter key is
pressed again, the rudder moves an equal amount in
the other direction, returning to neutral as soon as the
button is released. Thus we have a simple sequence:
left, neutral, right, neutral, left, neutral and so on.

It may be thought that this simple three-position rudder
permits only directional control, but, in fact, a * rudder-
only * model can be made to perform numerous different
manoeuvres, including loops. This depends on the design
of the model itself and on the * rudder-power ” used,
ie., the size and angular movement of the rudder.

At first you will be well advised to use low rudder-
power; a rudder that is not too big and has a small
movement—perhaps -in. or #-in. each way. Even
with this small amount, however, you will notice that the
model automatically banks in the direction of the turn.
This, of course, is because the inner wing is moving
through the air at a slightlv lower speed than the outer
wing and, consequently, suffers a slight loss of lift. If
the rudder is now adjusted to give a tighter turn, it will
be found that, by holding the control button down,
the model will bank steeply and enter a spiral dive. This
should be attempted only from a safe altitude (say,
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500 ft.) and the model can then be made to spiral down
for four or five revolutions during which time it will
pick up considerable excess flying speed. If the trans-
mitter button is now momentarily released and pressed
again to give opposite rudder, the model will be brought
out of its spiral and the excess flying speed and extra lift
of both wings will quickly cause it to zoom upward into a
climb. If the rudder is now neutralised and the timing
judged correctly, the model will climb past the vertical
and complete a loop.

Many other manceuvres, such as stall turns and
Immelmann turns, are also possible with a rudder-only
model, although, if the utmost stunting ability is required
with rudder-only control, a specially designed model,
rather than one suitable for beginners, is, of course,
preferable.

The simplest type of RfC system consists of (1) a
transmitler, for generating and radiating the radio signal;
(2) a receiver, installed in the model for picking up the
signal and converting it into electrical energy capable
of operating an electro-magnetic switch, known as a
relay, and (3) an aecfuator, an electro-mechanical device,
which is switched on and off by the relay, and operates,
in turn, the rudder.

The transmitter is usually a simple one or two-valve
self-contained portable unit housed, complete with
batteries, in a metal or plastic case which has a sectional
or telescopic aerial fitted to it. It may be placed on the
ground and connected to the push button sending key
by means of a flexible lead, or it may be constructed in
the form of a lighter, hand-type set with the keying
button fitted to the case. Dry batteries, of the type used
for portable wireless receivers, are usually employed,
the h.t. voltage being go-150, and the 1.t. being 1.5 volts.

ECC- [-VALVE
1= CHANKNEL
RECELVER

MARTIN-PFEIL
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Receiver types are somewhat more varied and may
utilise one, two or three miniature or subminiature
valves, or may incorporate iransistors. The weight of a
typical single-channel model aircraft receiver may be no
more than g or 4 oz., the batteries required for operating
it adding a further 3-5 0z. According to the type of
receiver circuit, an h.t. supply of between 45 and go volts
is most commonly employed, obtained by coupling
together 22}-volt or go-volt hearing aid batteries, while
the 1l-volt Lt. is obtained with two or more pencells
coupled in parallel, or a flashlamp cell.

Actuators are now in many different forms including
varjous types of electric motor driven servo mechanisms,
while, in Germany, an ingenious engine-driven pneu-
matically operated system has proved highly successful.

. However, these are mainly intended for multi-controls

and the simple rubber-driven electro-magnetic escape-
ment is the usual choice for rudder-only models. This
device consists of a solenoid and a pawl system, arranged
in such a way that, when the coil is energised, an arma-
ture is pulled in and the pawl is permitted to rotate a
quarter ‘of a revolution. Motive power for rotating
the pawl is supplied by a simple rubber motor. When
the current is cut off, the spring-loaded armature moves
out again and the pawl rotates another quarter revolution.
It is, of course, quite a simple matter to couple the pawl
spindle to a rod which will move the rudder left or right
each time the actuator circuit is energised by the receiver
relay. :

Most escapements require a minimum of 3 to 43-volts
(44-6 volts being preferred) and the weight of the complete
control actuating gear will be in the region of 3-5 oz.
depending on the size of battery that can be carried in the
model. It will be seen, therefore, that the complete

BONNER COMPOUND ESCAPEMENT  FOR
RUDDER & MOTOR CONTROL ON {-CHANNEL

TYPHOON
RUDDER. ESCAPEMENT

REPMAZR :
STANDARD RELAY
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Examples of R/C models.

model, having relatively high wing-loading (20 oz.[sq. ft.), fitted with rudder and 2-speed engine control.

|—A famous American design, Dr. Walter Good’s 74-in. Rudderbug. 2—A popular British kit model, the
Keilkraft Junior-60. 3—An dttractive 6-ft. span rudder-only model by Sqn. Ldr. Ware, R.A.F. 4—A well-known American rudder-only
kit model, the Berkeley Super-Brigadier. 5—A German scale type multi-control model by H. Bernhardt; it has eight-channel equipment
controlling rudder, elevator, ailerons and engine speed. 6—A typical example of the modern trend in R/ C design, a 48-in. Japanese built

7—~Another lapanese model:

of 59-in. span, it has 0.S. equipment, including compound escapement and motor control.

radio installation for a simple rudder-only layout can be
achieved within a weight of about 12 oz. (It is possible,
“by using the lightest, available receiver and escapement
and the smallest batteries, to reduce total weight to 8 oz.,
or less, but this means reducing battery capacity to the
minimum and to a level which means frequent replace-
ment in the interests of safety.)

To ensure the preservation of a reasonable degree of

robusiness, the model, should, preferably, have a bare
weight of about twice that of the radio equipment it is
required to carry and the minimum size of our R/C
model will, therefore, be dictated, to some extent, by
these requirements. For a total weight of 46 oz., a wing
loading of 12-19 oz./sq. ft. is reasonable and would require
a wing area of between 400 and 432 sq. in. This suggests
a model of 50-54-in. span with a mean chord of 8-in.

Such a size is, in fact, an excellent choice for a beginner.
Not too large, it is, nevertheless, big enough to give a
smoother flight than a very small model.

Between “ rudder only ** and * multi-channel ** models,
there are various types of * intermediate ** control systems.
Usually, these take the form of accessories designed for
use with inexpensive single-channel equipment. They
offer the addition of an engine-speed control and/or
elevator control by means of a mechanical sequence
system instead of electronic selection. One of the most
well-known of these is the Bonner Compound Escapement,

80

an elaboration of the standard electro-magnetic rubber-
driven escapement. In addition to left and right rudder
and an automatic return to neutral, the compound
escapement provides an extra control position which
brings a secondary escapement into operation. The
secondary escapement generally takes the form of a
* motor-control-unit >* which changes the speed of the
engine from * fast” to “slow " or vice-versa. At the
transmitter, the pilot selects the required control by
pulsing the sending key: one pulse giving left rudder, two
pulses right rudder and three pulses motor control.

To permit R/C enthusiasts to operate model aircraft,
boats, etc., without the need of a radio amateur’s technical
exarination, special transmitting frequencies have been
allocated for model R/C work by the authorities in various
countries. These frequencies are in the h.f, v.h.f. and
w.h.f. wavebands, the 27 Mc/s h.f. band being the most
widely adopted, {(e.g., 26.96-27.28 Mc/s in Britain,
27.255 Mc/s in the U.S. and 27.12 Me/s in Germany).
The maximum permitted transmitter power is:5 watis
and, needless to say, all commercially made model
equipment conforms to these various requirements.
The only other regulation is that the operator’s should
be registered with the radio communications authority
and for this, in the case of British modellers, licences
costing £1 for five years, are issued by the Radio Branch,
G.P.O. Headquarters, London, E.C.1.



(Converting
~the Deacon
to R/C

IN Chapter 19, we suggested that, allowing a radio’instal-

lation weight of approximately 12 oz., the best sized
model for the newcomer to R/GC would have a weight of
about 36 oz. and a wing area of 400 to 432 sq. in.

A kit model which falls precisely within this specific-
ation, when suitably adapted, 1s the 53in. Veron
Deacon. As we have dealt, in some detail, with this model
in our F/F section (Chapter 14), it was decided to use
this same model for conversion to

connccted to the front bulkhead. For this latter a piece
of 14 s.w.g. wire was bent to a *° U ” shape and securely
bound to a plywood former which, suitably packed with
scrap ‘balsa and backed by a piece of hard f in. sheet
balsa, was then strongly cemented and clamped to the
back of the front bulkhead and to the fuselage sides.
To connect these two wire members, a L in. wide strap
of tinplate was soldered around them with a rubber pad

at the apex of the front legs. (See

simple single-channel, * rudder-only *
control, as an introductory R/C
project.

The Deacon is essentially a light-
weight model in its basic F/F form
and, for R/C, it is advisable to
strengthen the framework a little, in
order to cope with the model’s
higher wing-loading and higher

CHAPTER
TWENTY

Fig. 9.) A simpler method would be
to suitably shape the front legs so
that they could be bound direct to
the ply former and then soldered to
the front legs after fitting. Which-
ever method is used, be sure to
install the gear really strongly.
‘When modifying the undercarriage,
it is necessary to have the bottom of

landing-speed when loaded with
radio eguipment. Reference to
Chapter 14 will show how the Deacon, in its original F/F
form, differs from the strengthened version into which
it was subsequently modified before covering.

Firstly, the undercarriage was reinforced because, in a
radio-controlled model, single leg struts all too frequently
become bent back when landing. We used 14 sw.g.
steel wire, bound and soldered to the main struts and

Fig. 1. The E.D. Transitrol
outfit: transmitter, receiver (with
socket and double-pole switch)
gnd standard escapement. 2.
The converted “*Deacon’ fusel
age, ready for covering. 3. A
temporary hook-up using a
4.5 v, bulb to test the receiver.

the fuselage open and this also
enables us to deal with the hatches
giving access to the radio gear and batteries—a most
important point.

The first fuselage bay behind the engine—i.e. that
between the two u/c bulkheads—is just large enough to
accommodate the HT, LT and actuator batteries. This

is a good position for the batieries since it is forward of
the centre of gravity and helps compensate the weight
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Fig. 4. Batteries required. " Large HT and LT for transmitter, with
receiver HT (2), LT (1) and actuator (3) batteries in foreground.
5. The ““Deacon’’ wing sheeted and cap-stripped for added strength.
6. Rudder arm, rear hook and bearing assembly. 7. Escapement
and semi-rotary linkage ready for installation. 8. Tail -unit
showing rudder arm and pin with winding loop below. 9. Under-
carriage reinforcement and battery hatch prier to lining.

of the actuator and rudder linkage. Aft of this is the
cabin and, as will be seen in a moment, it is helpful to
have a full-length hatch here also. Accordingly, strips
of & % + hard balsa were cemented along the outside
edges of the fuselage bottom, leaving a J in. rebate into
which the flush-fitting hatch covers could be inserted.
(See Fig. g.)

The hatch covers consist, basically, of 5 in. hard sheet
balsa, with the grain running across the fuselage, and
lined with s in. sheet to fit between the longerons and
bulkheads fore and aft. To further stiffen the main hatch
and also to preserve its curvature, two suitably shaped
side rails of g/g2 in. hard balsa, § in. deep at the centre,
were glued along the edges.

The cabin section of the Deacon can be strengthened
considerably. As will be seen from the photographs, a
number of extra upright and diagonal members were
added to the sides and the area around the windscreen
and cabin windows was stiffened by gussets and by
additional {5 in. sheeting. To aveid local weakness
behind the cabin and also to eliminate covering irregu-
larities, the sheet balsa covering was extended slightly
beyond the rear cabin bulkhead and was scalloped to
mould smoothly into the longerons as shown. In addition,
a & sq. dorsal stringer was fitted, supported on % in.
sheet formers.

The wing was strengthened by the addition of 4 in.
medium-soft balsa sheet covering over the leading edge
as far back as the front spar. The trailing edge was
stiffened with a 1 in. wide strip on the upper surface
only and the ribs were capped between with {5 X %
balsa. The centre-section and tips were also sheeted.
(See Fig. 5.) To improve appearance and also give a
built-in incidence wash-out, a slight taper was applied
to the trailing-edge, starting from the third rib from the
tip and widening to % in. at the tip rib. A piece of
& in. sheet was then added between the last two ribs
from below and the trailing edge restored by sanding the
bottom surface only. Finally, strips of 3/32 in. sheet
were added to the sides of the ribs, underneath, to
‘modify the undercambered wing-section to a flat under-
surface.

The tailplane was unaltered, except for a similar
slight tip taper treatment to match the wing and a small
section cut out of the trailing-edge at the centre in order
to keep the retaining rubbers well clear of the rudder
linkage. The trailing edge of the fin, however, was
rebuilt to accommodate a 4 in. high, tapered rudder of
34 sq. in. area. This was attached with hinges of nylon
tape. A slightly lengthened dorsal fin was fitted and an
18 8. W.G. wire skid was fitted to the tail bumper as
shown in-Fig. 8.

The complete model, including all sheet and block
balsa surfaces, was covered with lightweight parachute
silk and given three coats of clear dope, followed by
colour finishing, in accordance with the instructions given
in Chapter 23. Before covering the fuselage, however,
the actuator and rudder linkage was installed, _

In order to permit the longest possible rubber motor
length for the escapement type actuator (and thus allow




Fig. 10, Fuseloge bottom hatch and distributor panel prior to

assembly. 11. Inside of the distributor panel and hatch-cover

after wiring and before cementing together. 12. Components and

batteries can be plugged into distributor panel outside model for

testing ond adjustment. 13. The receiver box_ showing the
foam lining.

a wide safety margin on the number of rudder movements
available per flight) it was decided to use a return
linkage system. With this method, which is very popular
in America, the escapement is positioned well forward in
the fuselage, the rubber drive being taken to the tail end
of the fuselage (instead of being led forward) where it
can be easily rewound by means of a hand-drill. The
crank is on the actuator itself and imparts a semi-rotary
motion to a torque-rod extending back through the
fuselage above the rubber motor. This rocking motion
is then conveyed to the rudder by means of a vertical
arm which moves a pin attached to the rudder. Another
advantage of the system is that the rudder pin can be
re-positioned higher or lower and thus increase or
decrease rudder movement according to the required
degree of control sensitivity in flight.

A general idea of the system will be gained from
reference to the photographs, particularly Nos. 6, 7, 8
and 15. The escapement shown is actually an American
“ Super-Aerotrol,”” which is not at present generally
obtainable in the U.K., but a similar type, the Dutch-
made * Typhoon,” is available, or, of course, a standard
British type, such as the very reliable E.D., although a
little more bulky, can be suitably adapted for the
Deacon.

To facilitate servicing, it is helpful to have the actuator
removable, but the mounting must be rigid. For our
model, the escapement and semi-rotary link and bracket
were attached to a & in. plywood plate. (See Fig. 7.)
Runners of # 3 1 hard balsa were cemented to each side
of the rear cabin frame, extending 2 in, up from the
bottom and braced by gussets, to provide a channel in
which the ply plate would slide.

Components for the rear linkage and bearing assembly
can be seen in Fig. 6. Two 19 S.W.G. bore brass tubes
were positioned § in. apart and soldered into a tinplate
bearing support, § X # in., channelled to fit around the
rear end of the fuselage. The tubes were pushed through
suitably drilled holes in the rear end and well cemented,
their front ends being supported by a 4 in. plywood
plate cemented to the fuselage spacers G.4. The 19
S.W.G. (0.040 in. dia.) wire L-shaped rudder arm was
bent to form a 1 in. long slot and soldered. It was then
passed through the upper tube (in which it must be a
free fit) and its end bent back with needle-nose pliers
and secured to the torque-rod.

The torque-rod consists of a hardwood dowel, not less
than § in. dia. It can be bound to the rudder arm,
but, at the escapement end, it is helpful to have a
detachable connection if the escapement is made
removable. Fig. 7 shows a way of achieving this. The
torque-red is carefully slotted and the doubled end of the
semi-rotary link spindle (19 or 20 8.W.G.) forms a tongue
which slips into this, A short length of large-diameter
Neoprene tubing is used to secure the joint by sliding
tightly over the tongue and slot. The tube is mounted
on the wire spindle by means of smaller diameters of
Neoprene force fitted over a brass tube core.

The rear rubber anchorage and winding spindle is
inserted from the inside after bending the motor hook
and covering it with rubber or plastic tubing. It should
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Fig. 14. The receiver instaliation, well insulated from shocks and

crash deamage. 15. Underside of fuselage: note foam-plastic lined

battery compartment, also receiver and escapement leads. 16,

Underside of fuselage, batteries installed, receiver and escapement

connected to distributor panel. 17. Distributor panel ‘1 position
and battery hatch closed.

be about 4 in. long, so as to be well clear of the torque-
rod connection above, and may then be bent into a small
diameter winding loop, the free end being bent forward
to engage the side of the tinplate bearing support and
prevent rotation, For winding, of course, the spindle is
pulled back.

One disadvantage of the Deacon for R/G is its rather
narrow fuselage, making it difficult to work with the
hands inside the cabin. Our radio installation was
therefore planned in such a way as to allow the entire
equipment and wiring to be quickly removed for servicing
as necessary.

Figs. 10 to 17 show how this was done, including the,
somewhat unusual departure of using the removable
cabin floor as a distributor-panel to which the various
components are connected by miniature plugs and
sockets.

Receivers must, in all cases, be flexibly mounted to
reduce risk of crash damage and to absorb engine
vibration. Omne method of doing this is to sling the
receiver between rubber bands hooked to the corners of
the cabin. With the Deacon, however, there is some risk
of the receiver hitting the sides of the cabin, when so
suspended, and it was decided to encase our E.D.
Transitrol receiver in foam plastic material within a
balsa box that would slide through the open cabin top
and rest in the upper part of the cabin on two suitably
braced and padded cross-members, as shown in Figs.
13 to 16.

The cabin was also lined with strips of } in. thick foam
and a 14in. * crash-pad ” of sponge rubber was inter-
posed between the receiver box and the front cabin
bulkhead.

The battery compartment was completely lined with
1 in. foam plastic (Fig. 13) including the underside of
the hatch cover. The two B.122 ““ Batrymax » (HT) and
U.11 (LT) receiver batteries, together with either three
{43 v.) or four (6 v.) pen-cells for the escapement, fit into
this compartment exactly. These were soldered up into
two packs with four-pin and two-pin polarised plugs,
respectively, the bulkhead between the battery compart-
and cabin being slotted to take the battery leads. (Fig.
16.)

The E.D. Transitrol receiver is, of course, sold complete
with a wiring diagram and the manner in which this was
used to wire up the distributor-panel-cum-hatch-cover
can be seen in Figs. 10 and 11. On the outside of the
hatch-cover, towards the rear, are the double-pole slide
switch and meter socket, while, attached to the £ in.
plywood inner panel, are four-pin, two-pin, seven-pin
and two-pin sockets for, respectively, receiver batteries,
escapement battery, receiver and escapement. Obviously,
care must be exercised to ensure that components are
wired correctly and the use of coloured stranded radio
wire will help here. The ply panel is cemented to the
side rails of the hatch-cover after making sure that all
soldered joints are secure and that none of them touch
when the two panels are put together.
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Flying your -
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R'C Model

DEPENDA.BLE R/C and worry-free flying can only
be possible if you are determined to leave nothing

" to chance.

Having already built and flown F/F models, you will

be familiar with general trimming and adjustment .

procedure and will avoid the pitfalls that trap the unwary :
the temptation to fly during windy weather or in unsuit-
able locations. But there is now also the radio equipment
and control system to consider. It is no good thinking
that, if it doesn’t work properly on the first flight, you
can put things right next time.

model, takes heed of such warnings as we have just given
and is extra careful. The danger period is when, after
a few successful flights, the modeller may begin to think
that he has been over-cautious. If he then relaxes his
pre-flight checking routine, a small thing, such as
forgetting to check and replace a battery or rewind the
escapement motor, may spell disaster. If you want to
avoid such misfortune, you must, as we said at the
beginning, leave absolutely nothing to chance and
observe this rule at all times.

However, before we are ready to

There may be no next time, for, if
the rudder locks over in a turn and
you cannot release it, you will
almost certainly wreck the model, or
a large part of it, in the ensuing
spiral dive. Even if the radio fails
and the model goes “ free-flight
with the rudder in neutral, it may
well fly outside your safe landing area
and be damaged by a collision with

CHAPTER
TWENTY ONE

journey out to the flying field, there
are a few details to tidy up, following
the general installation procedure
covered in our last chapter,

Firstly, to deal with the question
of securing the cabin and the battery
compartment hatches.  Especially
where these are used to support or
retain some part of the equipment
(as in the converted Deacon model

a building, tree or some other obstacle.

This probably sounds rather discouraging and may
suggest to some that R/C flying is something of a gamble,
but any R/C enthusiast will tell you that, if you have a
crash, or flyaway, it is nearly always your own fault and
could have been avoided. Crashes seldom occur on- first
flights because the average modeller, having spent a fair
sum of money and a great deal of time, in building his

‘ featured) wire clips are not too
satisfactory and something more substantial is advisable.
Some modellers use rubber bands across the hatch and
attached to pegs or wire hooks. The only objection to
this, apart, perhaps, from the question of appearance, is
that residual diesel fuel causes rather rapid deterioration
of the rubber, thereby adding to the items requiring our
frequent attention. For the Deacon, therefore, the
simple turn-buttons shown in Fig. 1 were devised. These,
of plastic, or aluminium or brass, are mounted with
# in. X No. o woodscrews on % in. lengths of 4 In. dia.
beech dowel, well glued and forced into suitable holes
drilled in the bulkhead. The other end of the hatch can
be secured with a strip of 4 in. ply as shown in Fig. 2.
This picture also shows the shorting plug which must
always occupy the meter socket except when the receiver
is being tuned.

Complete freedom of movement in the control linkage
is most important. The rudder pin should be a free fit
in the slotted rudder arm (see Fig. 3) and this latter
should be angled slightly so that the sides of the slot do not
bind on the pin in either the full-left or right positions.

Check the model for balance and alignment. as for a FJF
machine,
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|—Simple and serviceable turnbuttons for securing hatches.

2—Mark ““on " and ‘‘off '’ positions of switch., Make sure

shorting-plug is tight and cannot vibrate loose. 3—Fit the rudder

pin low on the rudder for your first few flights to reduce control
sensitivity.

The fitting of the aerial deserves a little thought. Tt
should be led out through a suitable grommet in the
fuselage sheeting near the trailing edge of the wing.
The method shown (Fig. 4) utilises two 4 in. plywood
discs and a 1 in. length of plastic tubing. The aerial is
threaded through this and knotted on the inside so that
no strain is imposed on the connection to the receiver.
The free end is then attached to the rudder with a quickly
detachable shock-absorbing connection - consisting of a
small rubber band stapled to the leading edge and a
short piece of plastic tubing (Figs. 5 and 6).

For winding the escapement motor, an ordinary hand
drill is best. In order to avoid straining any part of the
rear bearing assembly, however, a flexible connection is
desirable between the chuck and winding hook. A piece
of ordinary coiled-wire curtain rod serves this purpose
and can be seen in Fig, 8.

If you are using the standard E.D. transmitter, you
will note that, after installing the two batteries, there is
still some space left. As the lid of the case is quickly
detachable, this space can be usefully employed to carry
the keying switch and lead, the milliammeter and a tuning
key for the receiver and a spare set of receiver and
actuator batteries. See photo. To prevent any part of
these coming into contact with the transmitter chassis
proper, some full-depth pieces of hardboard or thick
millboard should be used to divide off the compartments,

4, 5 and 6—This method of shockproof fitting, also allows the
aerial to be quickly detached.
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foam plastic or crumpled paper being used as packing
around the batteries, Incidentally, a good quality
milliammeter can be obtained from Messrs. Ripmax, the
radio control specialists, for 25s. This instrument ‘i3
shown in use in Fig. 10.

As stated in Chapter 19, you must be licensed with the
appropriate authority before you can use model radio
equipment on either of the special frequencies that have -
been allotted for model control. This is merely a
formality and, unlike the licensing of amateur radio
stations, involves no technical examination. In the
U.S. these licences are issued by the Federal Communica-
tions Commission and, in Great Britain, by the G.P.O.
Licences issued by the G.P.O. are for a period of five
years and cost £1. Remittances should be sent to the
Accountant General's Department, General Post Office,
London, E.C.1. You will receive in return a ** Model
Control Licence” issued under the provisions of the
Wireless Telegraphy Act of 1949 and entitling you to use
your equipment within a five-mile radius of your home or
such place as you may specify as your * station.” You
may, of course, use the equipment outside the selected
area, but you are then required to give notice of the
occasion to the post office telephone manager of the
area in which you wish to fly. If this scems rather a
bother, remember that it is in your own interests fo do so:
there is just a possibility that other emissions are being
made in that area that may upset your receiver. If you
fly regularly from a site outside your area, you can make

‘a ** standing notification ”’ to the telephone manager.

Unlike your F/F power models, your radio model will
be relatively heavy, so that with the use of an engine
of only moderate power (a 1.5 c.c. unit such as the
Frog 140 is suggested for the converted Deacon) its flying
characteristics are somewhat different. Compared with




a F|F contest model, the R/C job will be slower under
power but faster in the glide and it is desirable to make
sure that the alignment and trim of the model is as near
perfect as possible, before glide testing.

First of all, check the tail-unit on its mounting, ensuring
that the tailplane is accurately aligned and that the fin
is not offset to one side. By keying the transmitter,
check also that the two neutral positions of the rudder
are, in fact, neutral. As with F/F models, it is helpful
to add two small pieces of 4 in. balsa to the underside
of the tailplane each side of the tailplane platform to
ensure that the tail-unit is always properly keyed in
position. Now check the wing. It must, of course, be
free from warps and correctly aligned on the fuselage.
Tt also needs to be securely lashed with strong rubber
bands. There are available, from stationers, large parcel
bands, approximately # in. wide which, doubled, can be
used for this, or you can make up suitable loops from
1 X 1/20in. aero strip. The front pegs, incidentally,
should face forward so that any collision impact will
allow the wing to fly off the fuselage, thus reducing the
risk of damage to both components.

Make sure that the engine is bolted in securely, using
fibre stop-nuts or a second nut locked against the first.
The fuel tank will need to be large encugh to permit
engine runs of several minutes and if a tank of suitable
capacity and shape cannot be bought.ready-made, it
will be necessary to make one. A clear plastic tank is
preferable so that its contents can be visually checked.

After ascertaining that the receiver and actuator gear
are functioning correctly, it is necessary to make a second
check with the engine running. Sometimes, engine
vibration will cause the receiver relay to * chatter,”
resulting in a continuous or intermittent flutter of the
rudder. Adequate insulation of the receiver from the
airframe (see previous chapter) will usually absorb the
normal level of engine vibration, but excessive vibration
can be caused by an unbalanced propeller, or may be
due to the engine having an inherent vibration period at
that particular speed. In this case, first try another,
similar prop, then one of a slightly different size, allowing
the engine to run faster or slower.

Present day model R/C units are factory tuned and
usually work satisfactorily immediately on installation.
No trouble was experienced with the E.D. Transitrol set
used in the Deacon, which operated * straight out of the
box * after making the necessary battery connections and
without touching either the tuning adjustment or sensi-
tivity control. If your set requires tuning, this should be
done in accordance with the instruction leaflet issued
with your particular set, but, in any case, it will be
necessary to make a range check and, possibly, re-tune
the receiver at the fAying site.

1t goes without saying that you will need a helper on
the fAying field. If you have a willing friend who is
experienced in R/C, so much the better, otherwise ask
someone on whom you can depend and agree upon a
simple code of hand signals.

Plug in the milliammeter, switch on both receiver and
transmitter and first make a check within easy hailing
distance so as to familiarise yourselves with the hand
signals. Your assistant should be stationed at the trans-
mitter and merely has to key the transmitter signal on
and off as vou raise and lower your arm (Fig. g).
Another signal, such as pointing your arm straight above
your head, will indicate to him that he should hold the
button down continuously for the ““ gignal on " position
while vou re-tune the receiver. The range check should

Top. The transmitter case with hardboard divisions added, leaving
storage space--for keying-lead, milliommeter, tuning keys and
spare receiver batteries.

Access to the Transitrol receiver is gained through the cabin
top after removing foam pad. Tuning adjustment is via small
screw and locknut, upper left, Centre is sensitivity control.

be made at progressively greater distances up to about
300 yards from the transmitter.

If the flying site is also in use by other R/C enthusiasts,
you must, of course, make sure that all other transmitters
are switched off while you make your range check.
Similarly, you must not operate your transmitter while
another model is in the air,

It now remains to determine the trim of the model
with a few test glides, having first checked its balance.
Due to its higher wing loading, the R/C model will
require somewhat more vigorous launching. Do not
merely hurl it forward, but run into the wind until the
model flies itself out of your hand.

Now a final check before your first radio-controlled
flicht. Are there enough turns on the actuator motor ?
Perhaps your test glides jarred something out of adjust-
ment, Check to make sure. Is the shorting-plug secure ?
Are the wing and tail rubbers O.K. ?

When you are positive that you have done everything
within your power to ensure the model’s safety, put
enough fuel in the tank for about 14 minutes’ running
time and start the engine. Allow it to warm up for
20 seconds or 50, then throttle back to reduce power very
slightly. Switch on both transmitter and receiver and
check that the rudder is responding properly to the
transmitter key. Now watch the rudder sequence as you
press the key: left, neutral, richt, neutral, left, neutral.
Leave it so that the first signal in flight will move the
rudder to the right. The engine now has enough fuel for
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about 30 seconds’ flying. Don’t get flustered. Launch the
machine carefully and get back to the transmitter, or,
if your helper is sufficiently experienced, let him launch
the model.

Ideally, the model should just fly straight out in front
of you in a shallow climb. If it turns, this will probably
be slightly to the left, due to engine torque. This is
where your ““ right rudder * first signal comes in. Press
the button and watch. The model will swing right and
in two or three seconds will be back into the wind again.
Release the button, then, immediately, give a quick
press and release to cancel out the left rudder position
which follows. Try right rudder again briefly just to

make sure that left rudder was, in fact cancelled, then

cancel left again. The idea is to keep the model heading
into wind and, when it turns away left again, to never get
caught with “ left ” instead of “ right > next in sequence.

The signals you send during your first flight should
only be those required to keep the model heading upwind
until the fuel runs out. This will give you the feel of the
controls; but your primary aim at this stage is only to
see your model safely back to earth again.

If, by any chance, there is virtually no wind, keep the
motor run very short for your first flight. If the model
should get rather too far away from you in this or any
succeeding flight, you should turn it back towards the
transmitter orly if you have at least 50 fi. of altitude. Do
not attempt to turn the model through 180 deg. or more
in one movement. Make a quarter turn and neutralise,
then another quarter turn and neutralise (always remem-
bering to cancel the opposite control after each neutral),
Don’t wait until the model is nearly back to you before
turning it back into the wind, Complete the 360 deg.
turn so that the model is still in frent of you.

7—Make sure you have enough turns on the escapement motor
before each flight. B—Flexible curtain rod used in drill chuck
aids winding.

When the motor cuts, remember that the effectiveness
of the rudder will probably be reduced by half, due to
the absence of propeller slipstream and the model will
therefore take longer to respond tu your commands.
Keep the model heading straight into the wind and try
to avoid making turns when near the ground.

Having sucessfully brought your precious model down
again, switch off the transmitter and receiver and care-
fully check everything before attempting another flight.
Also, give a few moments’ thought to your first flight.
Was the model’s trim satisfactory both under power and
in the glide ? Or did it tend to stall or turn off one way ?
Use your knowledge of F/F trimming to get the model
properly adjusted before trying more revs or a longer
motor rumn.

The rest is up to you. As explained in Chapter 1g, a
great deal can be done with a simple rudder-only R/C
model, but, take care and never attempt manoeuvres with-
out plenty of height. If you get confused and lose control -
of the model, this will not matier if you have plenty of
altitude: you merely have to drop the transmitter key
and wait {for the model to level itself out. Never, never
take risks and remember your * cockpit drill ” always
and check everything meticulously before each flight.i;

9—Checking receiver receptian, Increase distance from receiver
to transmitter to 300 yards and re-check. [10—Standing current
on the Tronsitrol receiver is 0.2-0.4 mA. as shown, which is

increased to 4 mA on receipt of signal. |l—Concentrate on
keeping the model in front of you and heeding upwind during your
first flights.
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XCEPTING a few elementary glider models, almost
every type of model plane calls for soft soldering
somewhere in its construction.

For example, most models are fitted "with a wire
undercarriage and gg per cent. of these have the wheels
retained by soldered washers. Where a vee type steel
wire undercarriage strut is used, the joint is invariably
bound and soldered. C/L models usually have soldered
control linkages and soldering is the safest and simplest
method of securing the ends of the steel control-lines.
Where special fuel tanks are required,

How many models have you seen with really neat
soldered joints? Make a point of checking on a few
soldered axle ends. More often than not you will
encounter an ugly blob perched precariously on the end
of the wire, or an awkwardly balanced cup-washer
spilling solder over one side. How frequently, too, do
we see, or hear of, models shedding wheels on take-off
or landing. Electrical joints are the easiest of all, yet
many a radio model has been wrecked because of a
“dry " soldered joint.

First, let us see what is meant hy

soldering up from tinplate 13 the
usual way of making them. Soft
soldering is also the advised method ,
of making all kinds of electrical
joints, For engines having electrical
ignition systems, it is the best means
of obtaining safe and trouble-free
connection and if and when you take
up R/G, vou will find a knowledge
of soldering essential.

CHAPTER
TWENTY TWO

* soft soldering.”

Soldering is a general term used
to define various processes by which
metals are joined by alloys having
melting points somewhat below those
of the materials united. There are
various types of soldering alloys for
different metals and various methods
of applying the heat essential to the
process, These range from very soft

Of recent years, soldering has

tended to become one of the less essential subjects of the
average home handyman’s repertoire. Soldered pots and
pans and other utensils having given way to modern ones
of spun aluminium and moulded glass and plastics, he is
seldom called upon to mend a leaky kettle or baking tin.
As a result, few have more than a hazy idea of soldering
practice. Many go under the mistaken impression that
there is nothing much to learn about it anyway. If you
have any such notions, we urge you to read on.

solders with melting points below the
boiling point of water (such as are used in pewter work),
to “silver ”” solder and brass *‘spelter ” used. in hard
soldering and brazing. Soft soldering is performed with a
heated soldering-iron or * bit,”” or, when more con-
venient, by the direct application of heat from a spirit
lamp or gas flame, Hard soldering requires the use of a
bunsen-burner or gas-blowpipe, while brazing requires
the greater heat of a special brazing lamp or oxy-acetylene
apparatus. From here it is, of course, only a short step

Fig. 1. Three types of electric
soldering iron suitable for the
model builder. Lleft is a
Rawiplug iron of 115-watts
rating for general structural
work, while, on the right, is a
Solon 25-watt instrument iron
for electrical and R/C jobs.
Between them is an 80-watt iron
which can be used for both
types of work, Fig. 2. Cleaning
up a copper bit prior to re-
tinning. Heading photo above:
Tinning a new bit. Keeping the
bit clean and properly tinned is
of the utmost importance,
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to oxy-acetylene welding as used in heavy industry.

Generally, soft soldering is intended for use with fairly
soft materials such as brass, copper, tinplate, etc., but, by
intelligent application, we can also make it serve with
hard steel, such as undercarriage wire. Soft soldering,
therefore, will suffice for virtually all the model aircraft
enthusiast’s requirements and only one type of solder is
called for, tinman’s solder, which is an alloy of lead and
pure tin, Best quality tinman’s solder contains 50 per
cent. tin and is easier to work with than Inferior grades
having an excessive lead content,

So far as the modeller is conccrned, soldermg jobs can
best be treated as falling into two main groups: electrical
and structural. Each requires a different technique,
diffesent materials and, preferably, different tools.

As regards tools, the first requirement, obviously, is the
soldering-iron, In its simplest and cheapest form this
merely consists of a solid copper block, suitably pointed
and known as the °° bit,” attached via an iron shank to
a wooden handle. The bit is then heated in a gas or
spirit flame. The snag with this type of iron is that it
continually needs reheating (except with very small jobs)
and for the serious model builder an electric soldering
iron is the obvious choice as it is far quicker, simpler and
cleaner to work with,
size.

For clectrical work, especially when making R/C joints
in confined spaces, or when working close to delicate
components which may be damaged by excessive heat, a
small iron of about 25-watt rating with a slim pencil bit
and known as an instrument iron is the ideal choice,

For general structural work, however, especially on
heavy #-in. undercarriage wire or fuel tanks, an insiru-
ment iron is quite usecless. Its small heat output is
rapidly dissipated through the surrounding metal and it
is often impossible to get the entire joint area hot enough
to run the solder properly. Here, an iron of nearer
100-watt rating is the preferred choice.

In other words, the ideal set-up is two irons, but if you
are obliged to make do with one iron, try to get one of
about Bo-watt rating, but which has a sharply pointed
conical bit. This will generate sufficient heat for the
bigger jobs but is not too cumbersome for the dclicate
electrical work.

In addition to the actual solder, a flux is needed in
making a soldered joint. The purposes of the flux are
three-fold: to clean the surfaces to be soldered; to prevent
the formation of an oxide and to assist the flow of the
solder. Flux is indispensable, since the essence of good
soldering 1s absolute chemical cleanliness of the joint
surfaces. There are many types of flux, but we need
only be concerned with two of them: acid and resin-base
types. '

Resin base fluxes, which include the popular * Fluxite”
paste, are the only fluxes which should be used for

There remains the question of

Fig. 3. For electrical work, a small iron and cored solder will
generally be sufficient. Fig. 4. For undercarriages, fuel tanks,
etc.: large soldering-iron, *“ Baker's Fluid, '’ solder stick and tinned

wire for binding joints.

electrical connections. = Special brands of solder in the
form of wire, instead of sticks, are now commonly used
which actually contain resin flux in a core throacrh the
centre, a typical product being “ Rawlplug? "cored
solder. These render the use of a separate flux unneces-
sary and are especially convenient when making small
electrical joints.

For other work, however, particularly steel wire under-
carriages and tinplate or brass sheet fuel tanks, the use
of an acid flux is recommended, as it has a more positive
cleaning action, does not leave a resinous deposit and
generally results in a neater joint. Zinc chloride, known
to the tinsmith as ** killed spirits,” is the most widely used
preparation of this type and the well-known *¢ Baker’s
Fluid ” is a proprietary brand which can be thoroughly
recommended. Never use acid fluxes on electrical
joints, however, as they have a corrosive action which
will corrode the adjacent wire and cause a fracture,

Figs. 5-7. Three stages in making a strong cable end,




SOLDERING FOR THE MODELLER

Incidentally, a small tin of ** Baker’s Fluid »* will be
enough for all your modelling requirements for a couple
of years or more, but, in this time, the fluid will corrode
the tinplate container and collect rust, and may eventually
cause a leak. Therefore it is a good idea to decant it
into a bottle, which, needless to say, should be clearly
marked. The bottle shown in some of our photographs

is ‘an ex-“Ronsonol ” lighter-fuel bottle having .a
retractable glass spout in the cap which is rather useful.

In addition to the items so far mentioned, it will be
helpful to have some tinned copper fuse wire for binding
parts together prior to soldering, emery or glass paper for
cleaning the sur aces to be soldered, a smooth flat or
three-square file and a picce of clean rag.

Now for the actual procedure.

The first thing to do is to *‘ tin ”’ the iron if this has
not already been previously done. To be properly tinned
the bit must be coated, ‘at all times, with a thin layer of
solder, for about half its length back from the tip. If
the iron is not properly covered, you cannot expect to
do a good soldering job and also the life of the bit will
be shorteried. :

If the iron is dirty or corroded and has not been left
properly tinned from the previous job, it should first be
cleaned with a few strokes of the file to remove old solder,
resin or pitting. Do not file more than is sufficient to
just exposc a new clean copper surface.

Now plug in, switch on and allow the iron to warm
up. Don’t forget to support it in such a way that it will
not burn the bench top. (Useful here is a crude stand
such as that shown in Fig. 17." It consists merely of
two 5-in. nails driven into a block of softwood 6 X 4
% 1in.)

For tinning it is-useful to have a shallow pan, such as
a tin lid." Into this pour a little * Baker’s Fluid ” and,
with the aid of a spill of blotting paper, paint the hot bit
liberally while holding it in the pan. The fluxed part
will appear bright. Take the solder stick, dip in flux
and rub over the bit until it is completely coated,

Figs. 1i-i3.

Binding and soldering an undercarriage joint.

Figs. 8-10. Cleaning and tinning wire undercarriage parts.

Provided that the bit is clean and hot enough, the solder
will run smoothly over its surface producing a bright
“ plating.” (See heading photograph.)] We are now
ready to tackle our first soldering job.

Figs. 5 to 7 show the sequence in making a simple
cable end such as might be used for wiring an earthing
point to an engine for glowplug or spark ignition. Merely
twisting the wire round the engine mounting belt .and
locking it with the nut is not a very satisfactory method:
eventually the wire will fray and break just in front of
the insulation, due to vibration, and a far better method
is to use a flat tag of copper or brass reinforced with
Neoprene fuel tubing.

First, the wire should be carefully bared for not more
than § in. and the strands twisted together. About § in.
or § in. of Neoprene tubing is now slipped back over the
insulation. The diameter of the Neoprene should be
such that it fits closely around the insulation and the tag
shaped so that the other end of the Neoprene fits tightly
over it after soldering.

Clean the tag with emery paper, then pass the bared
wire through one hole and fold it back. Apply the hot
iron from below and after a {ew moments, just touch the
resin-cored solder to the joint. The solder will run over
the wire and tag on both sides. Remove the iron after
a few seconds, and when the joint has set, slide the
Neoprene sleeve forward over it. (It will be found that,
when still warm the tag will soften the Neoprene slightly
on contact, enabling the tubing to be drawn forward
easily.)

It will have been observed that in making the joint,
we first heated the metal with the iron then applied the
flux and solder direct to the joini and not to the bit. This
is a habit that should be cultivated for it is absolutely
essential that the metal is brought up to the melting
point of the solder.

Many people make mistakes here, thinking that it is
only necessary to apply solder to the joint with the iron
and prod it about until it appears to stick. Small wires
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can often be soldered together almost instantancously
merely by the application of a hot well-tinned iron, but
this will never work with heavy gauge undercarriage
wire or 2 fuel tank, for, when the iron is applied, much
heat is lost in the surrounding metal before the joint
becomes hot enough to keep the solder fluid.

Figs. 8 to 13 show various stages in the making of
bound and soldered undercarriage joints such as are
common on many power models. The first thing to do
is to clean the surfaces to be soldered with emery paper.
To. make a neater job, some modellers prefer to file a
slight  flat ”* on the adjoining wire surfaces. The iron,
meanwhile, has been heating and is properly tinned and
after fluxing the parts by immersing in “* Baker’s Fluid,”
the bit is dipped in the flux and then slowly stroked over
the surfaces to be joined. As the wire is brought up to the
right temperature, a very thin deposit of solder will be
transferred to its surface.

The two struts are now neatly bound together with
fuse wire and set up in a vice or clamped to the bench
with a pair of “ X-acto”’ clamps as shown in Figs. 11-13.
Once more, ¢ Baker’s Fluid  is applicd to the joint and the
hot iron is then brought up beneath the joint (see Fig. 12).
The solder stick is now applied to the fop of the joint and
a properly made joint will be assured by the fact that only
when the wire is hot enough will the solder begin to flow.

Some modellers omit the initial pre-tinning operation
and, provided that the solder runs under the fuse wire
binding' and well into the joint, this does not result in
any noticeable loss of strength. When dealing with such
items as fuel-tanks, however, pre-tinning 1s essential.
This, too, is where a good heavy-duty iron is useful.
Always use © Baker’s Fluid  and make sure that the iron is
hot before you apply it to the sheet metal. Use a mini-
mum of solder and run the bit up and down the surface
until you have a very thin fluid coating of solder. (If
the surface is allowed to become too heavily coated,
difficulty may be experienced in making the parts fit
together properly.) After tinning, the joints are fluxed
and assembled in the required position. External
application of the iron (Fig. 16) will then cause the
lapped joints to be *“sweated ” together.

When making a fuel tank, incidentaily, always punch
filler, delivery or vent holes before trying to solder the
last seam otherwise there will be a tendency for the final
seam to blow or for the tank to buckle when cooling.
To finish off, solder can be run round the outside of each
seam, but do not expect this to make up for ill-fitting
parts—make sure that your tank is accurately developed,
cut and bent before soldering up.

When soldering washers onto wheel axles care has to
be taken to avoid damaging the wheel or tyre, but to
facilitate a neat and strong job, it is worth exercising
some discrimination in the selection of the type of wheel
to be used. Plastic wheel hubs tend to soften and distort
from heat transmitted through the axles, and aluminium
or dural hubs are preferable.

Remember, the prime essentials of successful soldering
are: (a) complete freedom from grease or oxide on the
metal surfaces and (b) adequate heat to the jont.

i
L
:
i
!

Fig. 14. For safety, control-line wire should have the ends twisted
and soldered as shown. Use resin flux.

Fig. 15. Wheels with aluminium, rather than plastic, hubs allow

plenty of heat to be used to solder retaining washers securely,

Fig. 16. Soldering a fuel tank. Parts are first tinned, then

assembled and sweated tog:ther by external application of heat.

Fig. 17. A crude, useful stand, for holding thelhot soldering iron.
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- Silk

- Coyering
Coloyr
~ Finighing

N Chapter Six we dealt with the fundamentals of

covering and doping, following the construction

of a simple built-up glider. This basic procedure, in-

volving the use of special lightweight coloured tissue
paper covering materials treated with

ft is important to keep the spray
gun at an even distance from
the work.

* Deacon ™ described in our previous chapter, or are
contemplating a CJL stunt or scale model. Accordingly,
we are devoting this article, firstly, to a description of
how an alternative and stronger covering material,

lightweight silk, is applied and,

clear dope, is the same for all light-
weight models such as gliders, small
and medium-sized F/F contest power
models and all rubber-driven models.

When, however, one progresses to
other types, especially C/L models
and also F/F models other than pure
duration types, the process of finishing
becomes a somewhat more varied

CHAPTER
TWENTY
THREE

secondly, to the various methods of
colour finishing. It is undoubtedly
true that the average model which
has been colour doped seldom looks
as good as it might and this is
certainly due to the fact that few
model builders stop to think that
colour finishing goes somewhat
beyond the acquisition of a brush
and a jar of dope.

and extended operation and, in
many cases, alternative covering
materials, for example silk or nylon, may be used.

Many readers will have reached the stage where
they have started building a power model, such as the

R o o

Fig. 2. Colour finishing is greatly simplified by the use of the
inexpensive, tyre-pump operated Celspray pun; 2 oz. or 4 oz.
containers may be used and a hand-bulb operated model is also
avoilable.

First, however, we must deal with
the question of the various methods of covering.

Lightweight paper-type covering tmaterials, such as
Moadelspan and Silkspan, are, of course, ideal for all light-
weight models.  For larger models, however (roughly
speaking, all types weighing upwards of 25 0z.), a some-
what more serviceable covering medium is desirable.
This can be one of the heavier grade paper type covering
materials available, or, alternatively, silk or nylon.
~_ Paper type materials are, of course, the least expensive.
On the other hand, all three materials soak up much
more dope than ordinary tissue and it is necessary to
remember that the cost of dope and coloured lacquer,
for a given model size, can amount to just as much as
the cost of silk for covering the same aircraft. Therefore,
since a paper type covering is much more prone to split
and tear when your model meets the inevitable obstruc-
tion, it is often worth the extra cost of silk or nylon to
have a stronger material which will more effectively
preserve the finish on which you have spent both time
and money!

Silk and nylon are available in various grades, but
the most widely used is lightweight parachute silk. This
is the kind used for the small, 14-ft. dia. parachutes
employed for supplies dropping by the armed forces,
and a few model shops do, in fact, still offer surplus
‘chute panels for model use. Alternatively, a similar or
slightly stronger grade silk can be bought by the yard.
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When using silk, it is necessary (o be even more carelul
about the preparation of the framework than when
using paper. Slight splinters, blobs of cement or other
rough spots will snag silk more readily than paper. Tt
is adwvisable to paint the entire framework first with
clear dope, lightly sanding it all over afterwards. Where
extensive areas of sheet or block balsa are to be covered
(as with a nose section), it is worth while, too, 1o apply a

couple of coats of %auqu sealer.”” A rmml sanding
sealer can be made by adding talcum ]1{1\\(1[1 to clear
dope.

Another thing to remember is that, when silk is shrunk
over a framework, it pulls much more strongly than
paper. If tissue is put on too tight, it will tend to split
when shrunk. but silk will tend to warp the framework
instead. Do not, therefore, silk cover a weak framework.

Important, too, is the *“ grain * of the silk, which should
not run (hdmm'ill\. as le will tend to warp the surface,
causing a difference in angles of attack between the tips
and centre-section. It is mecessary to remember this
when cutting the silk for the various panels. Generally
speaking, it is best to have the maximum shrinkage
lengthwise on a component, i.e., from centre to tips on
wings and tails and from nose to tail on fuselages. This
will ensure a minimum of  sag ”* between ribs on {lying
surfaces, while, in the case of fuselages, there will not be
an excessive inwards pull on the longerons or stringers.

Silk can be applied dry or wet. The main advantage
of applying silk wet is that it can be made to follow a
double curvature without wrinkling.  Fixed to the
framework while wet, the silk tends to dry out more
taut than when applie d dr\ and water-shrunk afterwards.

As with paper covering, the type of adhesive used may
be cither a solid dextrine paste, such as Gripfix, or a
thickened dope. We have always found the former
entirely satistactory and a good deal more economical.
If dope is used, it may need to be thickened by the
addition of up to 50 per cent. of balsa cement. Some
thick' dope should, in any case, be available for sealing
the edges of the silk after a ]mm‘l has been drawn taut
over a framework,

When using silk dry, the same general procedure
applies as for tissue covering, described in Part VI of this
series. Pull the silk lcngt.]m ise and then work out the
wrinkles across the component. Seal the edges by folding
them over and doping down and then trimming off.

The advantage of using silk wet is especially appreciated
efloi e e e s when covering a rounded fuselage or a rounded and

aa S e . 8 tapered wing tip. The piece of silk to be used should be

: g cut to size, then folded and completely immersed in
water. It is then squeezed out (do not wring out as this
may stretch it out of shape), carefully unfolded and
hung from the edge of the bench or work table. It does
not matter if some of the excess moisture evaporates
during the minute or two required to apply ad esive fo
the frame; if the silk is too wet when it is applied to the
frame, the paste will be kept soft and will not dry hefore

Fig. 3. Badiy crumpled silk may require ironing. Use minimum
heat, i.e. lowest thermostat setting on auto-controlled irons.

Fig. 4. Cut silk so that there is an adequate overlap.
Fig. 5. When using the dry silk process, first apply adhesive to
the ends of the frame.
Fig. 6. Pull silk tight, end to end, on the framewark, then apply
adhesive to fongerons and pull out sides.

Fig. 7. When using the wet silk process, sogk os shown, then
gently squeeze out as much water as possible,
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the silk has begun to dry out and shrink. In any event,
to guard against this, the edges of the silk should be doped
down as soon as the panel has been smoothed out and
made wrinkle-free.

Silk 1s ideal for use in conjunction with a sheet balsa
covered cabin section and balsa block engine cowling.
Fig. 8 shows how a single piece of silk, used to cover a
cabin section, can be formed around the windscreen
frame and around the double curvature of the cowling.
In this case the silk will normally be applied wet, although
it is also possible to obtain similar results by ** doping
on’’ the silk, provided that the latter is well saturated
with dope in the process. Silk over balsa sheet greatly
strengthens it, while to block balsa, it gives a far more
serviceable surface, resistant to chips and dents.

Before applying shrinking dope, it is advisable to
spray all covered frames with water and pin down all
flying surfaces to avoid warping during the drying out.
All silk covering needs a minimum of two coats of clear
dope, preferably three, and more if you use the dope
thinned. Follow the same procedure as for tissue, pinning
down wing and tail surfaces as usual. Doped silk takes
longer to dry than paper and slackness may, therelore,
take some time to disappear.

We now come to the question of colour finishing.
Undoubtedly, the best way to apply coloured lacquer
is with a spray-gun rather than with a brush. Previously,
spray equipment has mostly been beyond the means of e
the average model builder—even a spray-gun of the
type which operates from a vacuum-cleaner costs more
than many enthusiasts wish to spend, but, happily, the
requirements of the modeller are now most adequately
and inexpensively met by the Celspray type unit.

The Celspray is available in two types, the first being
equipped with a hand-bulb, while the second is designed
to operate from a tyre pump.

Provided that the silk has been adequately filled with
clear dope, considerably less coloured lacquer than clear
dope will be required. For a 54-in. span model, for
example, 8-10 oz. of clear dope may be used for the
expenditure of no more than 4 oz. of coloured lacquer.
Spraying calls for a plentiful supply of cellulose thinners
and a half-pint, costing about 2s. from any garage, is
advisable.

Different coloured dopes or lacquers have varying
covering powers; a component finished in one colour
may thus weigh more than an identical component
finished in another colour due to the extra coats required.
Aluminium or silver lacquers are the best in this respect
and will go four or five times as far as a light colour
such as yellow. Dark reds, blues, etc., come hetween
these two extremes. Incidentally, silver dopes, in
particular, benefit from sprayed application.

Most model lacquers require thinning about 30 per
cent. for use in the spray-gun. The technique adopted
in spraying depends on whether any after-treatment (i.e.
cutting down and polishing) is to be used. Normally,
this latter will only be employed if the surface is wood or
metal based—such as in a speed model, C/L scale model,

Fig. 8. Advantages of wet silk are most appreciated when covering
rounded nose and cabin sections.

Fig. 9. After three coats of clear dope, the fuselage is masked
for the first colour coats.

Fig. 10. The fuselage after spraying on the lighter colour.
Fig. 11. Before masking for the second colour, the raw edge left
by the first coat should be feathered down.

Fig. 12. The fuselage masked for final spraying. Cellulose tape,
newspaper and gummed paper strip are used.
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the fuselage of a stunt model or, perhaps, an exhibition
scale model. Here, after the surface has been carefully
prepared, filled where necessary and rubbed down with
fine sandpaper, it is sprayed with a succession of thin
coats (preferably with grey  primer” to start with)
and then, when dry, * cut down "’ with silicon-carbide
paper, this being dipped in water and lubricated with a
smear of soap.

The object is to get the surface perfectly flat and
smooth. Two or three coats of colour are then sprayed
on and the cutting down process repeated. The spray-
gun is moved across the work sufficiently to prevent the
lacquer from gathering on the surface and acquiring a
“ wet ’’ appearance. As many as twenty or thirty thin
coats may he applied in this way, by which time, with
frequent rubbing down with No. 400 silicon-carbide
paper lubricated with soap and water, the surface will
be beautifully smooth and ready for polishing.

This is best carried out with Brasso metal polish.
Applied with a soft cloth, the Brasso cuts another thin
layer from the lacquered surface, removing the minute
scratches left by the silicon-carbide paper and leaving,
instead, a highly polished surface, marred only by still
smaller scratches left by its own abrasive action. These,
in turn, are removed by the application of a good car
polish, such as Lifecuard and, as a finishing touch,
the surface can be treated with a wax polish such as
Simoniz.

¢ Cutting down,” however, cannot be satisfactorily
practised with fabric covering and the usual method here
is to use a slightly different spraying technique to obtain
a glossy finish. A number of coats are sprayed on, as
before, until sufficient depth of colour is obtained, then
a final spray over with a very thin solution (at least
75 per cent. thinners) is used to * run out * the minute
* hills and dales *’ of the sprayed finish,

With practice, spraying can produce a matt, satin or
glossy finish. A matt finish, such as would be used for
a camouflage scheme on a scale model, is produced by
spraying as ‘‘ dry’ as possible, l.c., keeping the gun
moving and spraying on a succession of quick coats with
not too much thinners in the lacquer. A satin finish
(which often gives the neatest appearance on a fabric
surface) is obtained by using a thinner consistency and
spraying with a steady movement that just allows the
lacquer to appear slightly wet on the surface,

Where two or more colours are required on a single
component, this is easily obtained by masking, as shown
in the photographs. Spray on the lighter colour first,
roughly masking off the remainder. To produce a clean,
straight dividing line, cellulose tape is positioned so that
the darker colour slightly overlaps the lighter. Before
applying the tape, feather down the raw edge of the light
colour, as shown, with No. 400 paper, used wet. After
spraying the remaining coats, leave to dry properly
before attempting to remove the masking.

Numbers and other markings and decorations can be
produced by masking, or with transfers, as shown.

3

Fig. 13. Showing how a clean line is obtained with cellulose-tape
masking.

Fig. 14, Windows may be masked separately or as a whole and
a brush used to paint uprights afterwards.

Fig. 5. "A'‘ cut down '* finish on an A2 glider fuselage. The
rubbed surface is finished with car polish.

Fig. 16. A quick method of applying lettering and other decora-

tions is with transfers.
Fig. 17. A selection of transfers, including some of those issued
by model engine manufacturers. :
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HERE are three basic types of model engine fuel:
petroil, diesel and glowplug fuel. The first,
consisting of a mixture of petrol (gasoline) and heavy
motor-oil and intended for spark-ignition engines, is
only very occasionally required nowadays. The second,
comprising various mixtures but all containing oil and
cther, are the most commonly em-

fuel to suit the engine can be expected to yield best
results,

Another thing in favour of mixing your own fuel is the
question of cost. Generally speaking, you can make up a
fuel for less than half the cost of a ready bottled equivalent
from a model shop. Your own mixture can be every bit

as good as the branded fuel which,

ployed model fuels in Britain and
on the Continent, where diesel motors
are the most popular type of model
engine in current use. The third
group embraces a wide wvariety of
formulae based on methyl-alcohol
and castor-oil (or synthetic oil) for
the many types of glowplug motors
in use in America and elsewhere.
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inevitably, must have its retail price
somewhat inflated by labour and
distribution costs.

When mixing vour own fuel,
vou can ensure, at the same time,
that it is pure and free from any
foreign matter, by filtering it as it 1s
bottled. Only very simple equip-
ment is necessary for filtering and

Atmospheric conditions can have a
serious effect on model engine per-
formance, but, fortunately for British modellers, in the
temperate climate of the British Isles, this does not
normally present any sericus difficulties. For this reason,
most of the commercially available model engine fuel
mixtures will be found adequate for use throughout the
vear. However, where optimum contest performance
is required under a given set of conditions, blending the

Left: For measuring
and mixing fuels,
ordinary 12 oz.
medicine  bottles,
graduated in 4 oz.
are excellent. For
measuring  small
guantities of addi-
tive, a graduated
syringe is useful,
Right: The unfor-
tunate resufts of
poor formulfation in
a commercial fuel,
and failing to empty
the tank after use.
Coagulated deposits
removed from a
small diesel.

blending. As quite small quantities
are involved, a 12-0z. medicine
bottle will gencrally be found adequate. These are
obtainable graduated in 4-fl. oz. divisions and if -pint
(10 fl. oz.) of fuel is made up each time, these }-oz.
graduations each conveniently become equal to 5 per
cent,, enabling the correct proportions of the constituents
to be quite easily measured.

No matter how careful you may be, or how clean your
materials and containers appear to be, there is an ever-
present danger of picking up dirt or fluff’ which, if left
in the final mixture, may cause annoying trouble when
the fuel is used by clogging the carburettor jet. For
filtering, a piece of parachute nylon is very effective.
However, where commercial paraffin is used, this some-
times contains a sediment—usua ly minute particles from
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inside a rusty or dirty drum-—and in such cases it is advis-
able to first flter the paraffin only through a filter paper.
Suitable papers can be obtained from a retail chemist.

To avoid spillage and for use with the filter materials,
a small funnel will be required. One with a rim 1s
preferable, as a rubber band can then be used around it
to hold the filter material in place.

Finally, you will want one or two bottles in which to
decant your mixture for use on the flying field. These
should preferably be of the screwcap pattern.

Fuel constituents and their uses

Diesel. Alsa sometimes used in
small quantities in other fuels to
help winter starting.

Technical Echer BS$S.579
Anaesthetic Ether

Base material of nearly all glowplug
fuels and racing fuels. Cannot be
mixed with minerai base lubricants.

Power Blending Methanel Methyl-
aleohol

S.B.P.4 'ndustrial Spiric All
Commercial Grade Petrol {white where very high compression

gasoline} ratios make alcohol base {fuels
Lighter fuzl preferable.

spark-ignition engines except

Paraffin or Kerosene, including stan- | Diesel fuel base.
dard grades such as:

Shell Royal Standard ar Ist quality

burning oil such as Aladdin Pink,

Esso Blue, etc.

As above. No advantage over paraf-
fin except that a smaller [ubricant
percentage can be used.

Light distillate fuel oil such as

Iranian gas-oil or DERY

Nitromethane Additive for methanol base fuels
for giving substantial power in-
crease and/or improved combus-

tion under *' cold '° conditions.

Mitrobenzene (Ol of Mirbane) Stabiliser and coglant for racing
fuels where large percesntages of
nitramethane are used. Also used
as an inexpensive substitute for

nitromethane.

Ignition cantrol additive for diesel

Amyl-Nitrate
fuel.

Amyl-Nitrite lgnition contral additive far diesel
fuel. Cheaper and less effective
than Amyl-Mitrate.

Acetone Additives for methanol/castor-cil

fuels to ensure homogeneous mix-
ture. Not necessary if pure
lubricant and water-free methanol
are used.

Amyl-Acetate

MILES

Heavy mineral motor-ails such as:
Castrol Grand Prix or Essolube
Racer and others of SAES0 to
SAE.T0 viscosity rating.

Lubricant for petroil and standard
diesel fuels. Mot suitable for
aleohel fuels.

Compound motor oils, containing
castor-cil and including:
Castrol R and Shell Super Heavy

Lubricant for all types of diesel fuels,
Mot suitable for alcohol fuels.

Castor oils, including:
Castral ™M, Duckham's Racing
Castor, Pract's Racing Caster,
Baker's AA, Cascer-Oil B.P,

Lubricant for all methano! base fuels.
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Cheapest fuel is petroil used in spark-

ignition engines. Where higher perform-
| ance is required, a methanol base fuel
! can be employed.

Petroil Fuels

Nearly all model aircraft engines produced during the
past few years have been of the diesel or glowplug type.
However, there are a few exceptions, two British examples
being the spark-ignition version of the Frog 500 and the
5.6 c.c. Miles engine. There are also some older American
spark-ignition types still in use, including the famous
Super-Cyclone, Anderson Spitfire, Forster 99 and Ohlsson
models. Spark-ignition petrol engines are preferred by
some modellers, for R/C in particular, because they offer
accurate and positive speed control by means of the igni-
tion contact-breaker advance and retard control.

The standard fuel for use in engines of this type con-
sists of a simple ** two-stroke > mixture of petrol (gasoline)
and motor-oil, commonly referred to as * petroil.”
Ordinary petroil mixtures as used in two-stroke motor-
cycles, mopeds and scooters, however, are not suitable,
due, mainly, to their low oil content. A mixture of 1 part
motor oil to 4 parts petroleum spirit is best for most types,
a proportion of 1 part oil to 3 parts spirit being preferred
for a new engine.

The motor oi should be the heaviest engine-oil obtainable
from your local garage and not less than XX quality
or SAE 50 viscosity rating. Better still is Castrol ** Grand
Prix ” or Essolube © Racer,” such as is sold by the motor-
cycle specialists. As regards the petroleum spirit content,
there is no advantage in using high-octane ratings and a
cheap commercial grade petrol, or, alternatively, S5.B.P.4
industrial spirit will give excellent results.

Diesel Fuel

Model compression-ignition, or diesel, engines depend
on a fuel having a low self-ignition temperature. They
require a fuel which, merely through the heat obtained
from the compression stroke, will ignite spontaneously,
instead of being ignited by means of a spark or glowplug.

This requirement is fulfilled by using ether, which has
a very low selftignition temperature, as one of the main
constituents in our diesel mixture. The other essentials
consist of a burning oil and a lubricating eil. The first
can be either paraffin (kerosene) or diesel fuel oil.
The paraffin may be the popular © Aladdin Pink ** or
* Bsso Blue ” or any similar oil sold especially for use
in domestic heaters, tut the ordinary white grade, such
as “ Shell Royal Standard ” is equally effective.

Some engine manufacturers specify the use of diesel
fuel-oil. Numerous tests have shown that no real
advantage is to be gained by the use of fuel-oil as opposed
to kerosene; in fact, fuel-oil tends to produce a dirtier
exhaust, but, where used, fuel-oil should be a gas-oil
of the type sold for use in modern high-speed true diesels
and known commercially as ““ DERV®” or diesel-
engined-road-vehicle fuel. Where obtainable, Iranian
gas-oil would appear to be the best grade to use. When



FUELS—AND HOW TO MAKE THEM

using this, incidentally, it is permissible, due to the
lubricating properties of the gas-oil itself, to reduce, by
up to 5 per cent., the lubricating-oil content in the mix.

The lubricating oil can be a heavy grade motor oil
such as has been recommended a:ready for spark-ignition
engines.  Alternatively, castor-oil, or a castor-base
racing oil, or a castor type compound oil may be used.
Castrol “ R » is an oil of this latter type that is widely
favoured by contest enthusiasts. Castor-oil is, of course,
well-known for its excellent lubricating properties and,
in view of the small quantities involved, the very slight
extra expense of using castor base oils can be well justified.

Castor oils (which, of course, are of vegetable deriva-
tion) and petroleum products, such as paraffin and fuel-

oil, will not mix, but, fortunately, the ether content of

our basic diesel mixture, here plays a secondary part
by acting as a * stabiliser,”” dissolving both vegetable
and mineral producis and ensuring a clear, homogeneous
mixture. FEther is available from any pharmacist and it
is not necessary to insist on the anaesthetic grade, tech-
nical ether (prelerably to British Standard specification
579) being cheaper and just as good for our purpose.

The most widely favoured additive for diesel mixtures
is amyl-nitrate. This has the eflect of making the fuel
‘ hotter ” and lowering the compression ratio required
to achieve auto-ignition. As we learned in an earlier
article, light propeller loads and higher speeds require
ignition timing to be advanced accordingly and, in a
model diesel, we normally do this by increasing the
compression by means of the compression adjusting
screw 50 that the temperature within the combustion
chamber is brought to the self-ignition point earlier in the
cycle. However, the extremely high compression ratio
now tends to be excessive for smooth combustion. This
is particularly evident in the larger capacity engines
because the best compression ratio for any internal com-
bustion engine is also a function of the cylinder bore.

We find, therefore, that most small diesels of around
1 c.c. capacity, as recommended to beginners and
usually operated at speeds of 7,000 to 9,000 r.p.m., will
operate perfectly satisfactorily on a plain mixture of ether,
paraffin and oil.

Contrasting with this is the typical 2.5 c.c. competition
diesel, operated at, perhaps: 12,000 r.p.an. or more, and,
also, still larger, though slower-revving engines, such as
the 9.5 c.c. E.D. Hunter. Here, about 2 per cent. amyl-
nitrate will be required to ensure even running.

A few high-speed contest diesels may require even
more nitrate and the two most prominent examples of
this are the Oliver Tiger and Frog 249-BB, which require
3 to 5 per cent. amyl-nitrate, especially if required to
reach their peak horsepower, which is delivered

Simple three-part ether;oil mixtures can be used in most small diesels.
with the Oliver Tiger and Frog 249-BB.

high r.p.m.
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in the region of 14,000 o 15,000 r.p.nw.

Thus, a sunple nuxture of equal parts of oil, ether and
paraffin can be used in any small diesel and also as a
running-in mixture for the first hour or so with new
engines of larger type and when speeds are held to less
than 10,000 r.p.m. In most cases the paraffin content
can, for the sake of economy, be safely increased after
running-in, to 1} to 2 parts (i.e., 40 to 50 per cent.).

In general, however, 25 per cent. ether should be
regarded as the minimum. Some engines require a
higher ether content of 30, 35 or even 40 per cent.,
especially when new and when the heat generated by
the friction of new parts is higher. The same applies
when the fuel contains amyl-nitrate. The extra ether
here acts as a coolant by absorbing heat as it evaporates.

The only purpose of the oil content in the fuel should
be lubrication; anything over the quantity required for
this is only being wasted. This does not usually matter
as only relatively small amounts are involved and an
excessively oily exhaust at least indicates that the cylinder
is being adequately lubricated. When actual fuel con-
sumption is a major consideration, however, as in team
racing, it is to the modeller’s advantage to experiment
and reduce the oil content to the safe minimum. With
a well-run-in, ball bearing diesel and employing a good
castor oil, 20 per cent. is usually adequate.

Amyl-nitrate, normally available through a retail
chemist, is difficult to obtain in some countries and an
alternative is iso-amyl-nitrite. Nitrite is cheaper and
slightly less effective than nitrate. It requires a higher
compression setting (but one which is sfill less than when
using plain fuels) and, compared with nitrate, ahout
50 per cent. more nitrite as an additive.

Glowplug Fuels
A hbasic fuel for use in glowplug engines consists of
per cent. methyl-alcohol, or methanol, and 25 per
cent. castor oil. For running-in, the castor oil content
can be increased to g0 per cent.

The most suitable fuel for any glowplug engine, how-
ever, depends on many factors. Apart from questions
of engine design, these include atmospheric temperature,
pressure and hurmidity, the amount of running that the
engine has received, the type of model in which it is to
be installed, the speed at which it is to be run and the type
of glowplug used. The whole question of glowplug engine
fuels is, in fact, too complex to be dealt with in detail
here, but the following will serve as a guide.

Most modern American engines, for example, are
designed to make use of fuels containing an oxygen
liberating compound (nitromethane). Some of these
engines (especially the small * Half-A > class motors)

Three to five per cent. amyl-nitrate additive is essential for

OLIVER
TIGER MK3

FROG 249BB
447 o,
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K& B TORPEDO 35
STE Cif. |

VECD 35 |
572 CC.

““ Hot ** fuels, containing 30 to 60 per cent. nitromethane, are used in racing engines where conditions permit.

. McCOY 60
FOX 29R SER. 20
491 CC. :

9:95 C.O0

DOOLING 29  4.89 ©.o,

*Mild ** glowplug

fuels containing not more than 10 per cent. nitromethane are adequate for most stunt type engines.

£

tend to run too ‘‘ cold ’ on a plain methanol/castor fuel
and will slow down or stop when the starting battery is
disconnected. In this event, the use of not less than 10
per cent. nitromethane will usually effect a cure.

After running-in, most glowplug engines give their
best all-round performance with.a nitromethane content
of between 10 and 30 per cent. The addition of nitro-
methane to a plain methanol and castor fuel gives a
substantial increase in power, but, beyond a certain
percentage, will cause over-heating and care should
therefore be taken to increase the nitro content only as
far as the point beyond which no further gain in per-
formance is obtained.

Unless absolute maximum power is essential, however,
it will generally be found that about half the optimum
nitro-methane percentage will give excellent performance.
This reduction may be desirable for two reasons. Firstly,
nitro-methane is (except in the U.S.A.) very expensive,
costing in the region of {1 per lb. Secondly, during very
hot and sultry weather, it may, in any case, be necessary
to reduce the nitromethane to avoid overheating.

Some engines will not tolerate high nitro fuels. Loss
of power, or overheating to the point of seizure, or pre-
ignition (sometimes to the extent of kicking the propeller
loose) may all indicate an excessively “* hot ** fuel. Such

tendencies are especially noticeable in certain of the larger
lightweight stunt engines of the ©“ 29 and “ 35 class,
such as the K. & B. Torpedo, Veco and O.S. models
illustrated. These engines are designed to provide all
the power required for a large aerobatic C/L model
without recourse to expensive fuel mixtures and 5 to 1o
per cent. nitromethane is adequate, although higher
quantities can be used after several hours’ running.

Very highly nitrated fuels, however, are the rule with
racing engines used in pure speed models where it is
essential to extract the utmost power from the engine.
In contest work and record breaking, the blending of
fuel to match a specific combination of conditions then
becomes a highly complicated process. Generally, a
nitro content of at least g0 per cent., and often 40 to 50
per cent., is used in engines of the Dooling and McCoy
type, while, with the Fox 2gR, 6o to 70 per cent. has
been used. In order to prevent overheating and pre-
ignition, and also to maintain a homogeneous mixture,
the nitromethane is combined with 5 to 10 per cent.
nitrobenzene.

In conclusion, we must point out that most of the fuel
constituents we have mentioned are poisonous, as well
as highly inflammable, and great care should, therefore,
be exercised when handling them.
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Glossary

OF MODEL AIRCRAFT

ACTUATOR. A device, electro-
mechanical or pneumatic, used to
move the controls of a radio-controlled
model.

AEROFOIL SECTION, also AIRFOIL

(U.8.). The outline of a cross-section
through a wing,
AIR INTAKE. The aperture through

which air is drawn into an engine to
provide the fuelfair mixture,

AIRSCREW, also PROPELLER or
PROP. Rotated by the motor, is used
to provide the thrust and thus forward
motion.

ASPECT RATIO. The ratio of wing-

span to average chord,

AUTO RUDDER. A device, fitted to
gliders, which keeps the model straight
while towing, but applies turn when
released.

BALSA., Extremely light weight wood
used for building model aireraft.

BANANA OIL. A dope used for air-
proofing and waterproofing covering
material.

BEARERS, Hardwood beams used to
support the engine in a power model.

BOBBIN. A small flanged (plastic) reel,
used on rubber motors to prevent
chafing by the hooks.

BOOM. A spar of wood or lizht metal
tube used to support the tail unit in
certain types of aircraft nor having a
full length fusclage.

BULKHEAD. A  main structural
member in the fuselage. A flai
vertical plate placed laterally in the
framework, supporting longerons and
stringers and to which engine-hearers,
undercarriage. etc.. sually
attached.

CAMBER. The curved convex surface
of a wing. UNDER-CAMBERED
sections, in which the wing has a
slightly concave und
widely tavoured for fre

@

CAPACITY, also DISPLACEMENT
(U.S5.) or SWEPT VOLUME. Ti
volume displaced by the 5
an engine between the
aof the stroke. Used to

%

in cubic centi-
cubic inches

sizes and measured
metres (Europe) or

(11.S.A.).

CAP-STRIP.
wood laid along the top and/or bottom
edge of a rib.

CEMENT. A quick-drying cellulose
base adhesive extensively used with
balsa structures.

CENTRE OF GRAVITY or C.G. The
point at which a model will balance
in all directions.

CENTRE SECTION. That part of the
wing which is attached to the fuselage
and to which the main wing panels
are joined.

CHORD. The shortest measurement
between the leading and trailing edges
of a {lying surface.

CONTRA PISTON. In a diesel engine,
it 1s the movable top to the cylinder-
liner which can be serewed up and
down tovary the degree of compression.

CONTROL-PLATE, alsoe BELL-
CRANK. In a control-line model,
a pivoted plate to which are attached
the control wires and the pushrod
operating the elevators,

DETHERMALISER. A device fitied
to a high-performance free-flight
model, usually operated by a fuse, to
bring it quickly to earth at the end
of a predetermined period. This is a
safeguard against the model heing
carried beyond recovery by a rising
thermal air current.

DIESEL ENGINE. A very popular
type of model aero engine which
operates on the compression-ignition
principle.

DIHEDRAL ANGLE. The angle at
which the wings are inclined upwards
from the horizontal when the aircraft
is viewed head on.

DOLLY. A wheeled cradle used for
launching speed models. When flving
speed 1s reached, the model lifts out
of the dolly, which remains on the
ground.

DOPE. A cellulose lacqguer used to
tighten covering materials and to
airproof them.

A thin narrow strip of

TERMS

DRAG. The retarding force that the
air exerts on a body passing through it.

DUCTED FAN PROFULSION. A
propulsion system devised for scale
models to stimulate turbojet perform-
ance. A small diameter multi-bladed
fan or rotor is fitted, in place of the
airscrew, o a high-speed model piston
engine and the whole enclosed within
the fuselage, which is suitably ducted.

DURATION MODEL. A high
efficiency model built for contest flying
and designed to stay aloft as long as
possible after a limited motor run,
either rubber or power.

ELEVATOR. A horizontal hinged
control surface at the tail of an
aircraft by which it is made to climb
or dive. In models, generally found
only on G/L. and R/C types.

ELEVATOR HORN. The member by
which the elevator is linked, in a
control-line model, to the pushrod.

EMPENNAGE. The surfaces of a tail

assembly termed as a whole.

EVEN CHORD. When the leading and
trailing edges in wings or tailplanes
are parallel.

F.A.L Federation Aeronautique Inter-
nationale. The international body
governing aviation (including model)
matters.

FIN. Vertical tail surface which assists
in maintaining directional stability of
an aircrait.

FIREWALL (U.S.). Front bulkhead or
former dividing the engine from the
rest of the fuselage.

FLAP. A hinged movable surface
attached to the trailing-edge of a wing
and used to change its lift character-
istics,  Often found on aerobatic
control-line models,

FLOAT, also PONTOON (U.S.).
component which, in a
supports it on the water.

The

seaplane

FORMER. Part of a fuselage structure
that gives il its cross-sectional shape,
FREE FLIGHT. FEmbracing those

classes of models not controlled by
tethering lines or by radio.
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FUSELAGE. The main body of an
aireraft and which connects the main
component assembhlies.

GLIDER.
GLOWPLUG ENGINE. A self-ignition

motor, similar to a diesel, except that
a plug is fitted in the top of the
cylinder bearing a platinum wire coil.
A methanol base fuel 1s used and an
electric current to make the coil glow
for starting, after which it continues to
glow when the battery is disconnected.

HELICOPTER. An aircraft in which
the lifting surfaces are in the form of
a large diameter horizontal propeller

A motorless aircraflt.

or rotor, power driven and thus
enabling the machine to rise or
descend vertically.

INCIDENCE, ANGLE OF. Applied

to wing and tailplane, the angle,
relative to a common datum line, at
which these surfaces are inclined.

INDOOR MODEL. Small, light model
usually covered with micro-film for
use indoors.

JAP TISSUE, A light tissue of fine
grade for lightweight models,

JETEX MOTOR. A commercial jet
or rocket propulsion unit using solid
pellets of fuel.

LAMINAR FLOW. A smooth flow of
air over a steamlined ohject.

LEADING EDGE,

The front edge of
a flying surface.

LONGERON. A main member of the
fuselage frame. running from nose to
tail.

MAINPLANE.
Wing.

Main lifting surlace.

MOMENT ABRM. (Tail}. The measure-
ment between the C.G. and the centre
of lift of the tailplane.

NORDIC Az SPECIFICATION. The
standard glider specification for World
Championship competition.

PARASOL MODEL. A high-wing
aircraft in which the mainplane is
mounted on struts above the fuselage.

PITCH.
102

The theoretical distance

travelled forward by an airscrew in
one complete revolution, and depend-
ent on the twist of the blades. Pro-
pellers are usually described by their
diameter and pitch, thus 9 ¥ 6 means
g in. diameter and 6 in. pitch.

POLYHEDRAL. A type of dihedral in
which an extra angle is given to the
outer panels of the wing.

PULL TEST. A test of the safety of a
control-line model, imposed by exert-
ing a measured strain on the control-
lines and bellcrank installation.

PYLON MODEL. In which the wing,
usually on a power duration model,
is raised above the fuselage on a
mount or pylon.

RIB. Structural member of a flying
surface, usually running fore and alt
and cut to the aerofoil section shape
from sheet balsa wood.

R.0.G. Rise-off-ground, as opposed to
hand launch.

RUDDER. Hinged vertical tail surface
used for directional (rimming.

SAILPLANE, also SOARER (U.S.). A
glider, usually of high performance
type.

SCALE MODEL, A model constructed

with a full-size machine as a hasis of

its aerodynamic design.

SPAN, wing. The distance from wing-
tip to wing-tip.

SPAR. Spanwise members of a flying
surface.

SPEED MODEL. A control-line model
designed purely for speed trials and
record breaking.

SPINNER. A streamlined cap or fairing
covering the boss of a propeller.

STALL. If an aircraft loses speed, the
airflow over the wing will eventually
break dewn and lift will be lost. Tt is
then said to be stalled.

STRINGERS. Light longitudinal
fuselage members laid over the formers
to maintain correct contours.

STUNT MODEL. A control-line model

designed purely for aerobatic flying.

TAILPLANE, also STABILIZER
(U.8.).  Fixed horizontal tail which
assists  in  maintaining longitudinal
stability in flight.

TAIL UNIT. Complete tail assembly
comprising fin, rudder, tailplane and
clevators.

TEAM RACE. A contest for a special-
isec type of high speed conirol-line
model in which two. three or four
models are raced against each other
over distances of five or ten miles or
kilometres.

TEMPLATE. A patlern, usually of
metal or plywoeod, used in scribing or
cutting the outlines of ribs, formers,
etc.

THERMAL CURRENT.

current of warm air.

THINNERS. A solvent used for diluting
dope, lacquer, ete., to assist application.
THRUST, The force by which any
tvpe or powered aircraft is propelled.
TORQUE. The turning force exerted
by the motor and which tends to

revolve an aircraft around its longi-
tudinal axis.

TRAILING EDGE. The exireme rear
edge of a flying surface.

UNDERCAMBER,
of an aerofoil
concave arc.

UNDERCARRIAGE, also LANDING
GEAR (U.5.). The wheel assembly

A rising

The lower surface
which describes a

which supports an airvcraft on the
ground.
WAKEFIELD. A high performance

rubber powered duration model, con-
structed to certain specifications laid

down for the Wakefield Trophy
competition.
WASH-IN. A longitudinal twist to a

Oying swlace giving an increase in
incidence at the tip.

WASH-OUT. A longitudinal twist to a
fAying surface giving a decrease in
incidence at the tip.

YAW. A movement in which the
aircratt turns from the normal line of
flight, to lelt or right.
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AM.IS

THE LATEST ADDITION TO THE
ALLEN MERCURY RANGE

A new Allen Mercury Engine of 1.5 c.c.
capacity and right up to the same standard
as the famous A.M. 10 that set a new high
for diesel motors with a specific output
of no less than 120 b.h.p. per litre.
This new motor gives approximately
0.17 b.h.p. at 14,000 r.p.m. For
control-line and free-flight it is the
finest motor in its class. ldeal for
all $A team racing.
This latest A.M. engine is a
rebust, easy-starting and
powerful engine designed
for long life with high out-
put.

ASK TO SEETHE A.M. I5
IN THE BLUE BOX AT
YOUR LOCAL

MERCURY STOCKIST.

D. J. ALLEN ENGINEERING I.IMITED

MAMNUFACTURERS OF ALLEN-MERCURY DIESEL ENGINES

18, ANGEL FACTORY COLONY, ANGEL RD., EDMONTON N.18 Phone EDMONTON 6466

Distributed by H.J. NICHOLLS (WHOLESALE) LTD., 308 Holluway Road, London, N.7

AFRICA HOUSE
KINGSWAY
LONDON W.C.2.

HOLBORN 7053
BALSAWUD LONDON

Telephone
Telegrams :

l A.M,. 35

‘Excels in its class. ..
Fuli marks for design
and practical workman-
ship throughout. (Aero-
modellertovember'55).
0.26 b.h.p. at 11,400
r.p.m. {(Aero-
modeller test)
Ideaifor Scunt
Combat and
R/C 35 ce

A.M. 25

2.5 c.c. Eligible for
S.M.A.E. and Interna-
tional contests, Says
F\eromode[ier (Octo-
ber, '54.) ‘' Perior-
mance is in the excel-
lent class.'' For Team
Racing, 5tunt, Combat,
F/F and R/C.

A.M. 10

The most powerful
engine of its capacity
in the world! This
engine has the high=-
est output
of any | c.c.

S

B 1.5 c.c. en-

diesel in
production
to-day. In
fact, its out-
putexceeds
thatof most

gines,




MERCURY KITS

GLIDERS
MAGPIE .. 247 4f9
GMNOME ..o 32% Bf3
MARTIN o407 8110
EWAN ... .. 42" 12/6
GREBE... .. 49" 16/

MARAUDER ... 65° 175
RUBBER DURATION

SIRIUS e e
ALPHA -
MARS . ... el 90
SATURN STl B
PERSELIS 18"

All at 4.'9 each
FREE FLIGHT POWER
JUNIOR MAL-

LARD 3471811
MAGNA 38" 13/9
TEAL =0 a7 s
MATADOR ... 47° 15/10
AGRESSOR ... 28/6

FREE FLIGHT SCALE
AERONCA

SEDAN ... 657 T2/6
D.H. TIGER

MOTH ... 337 3412
MONOCOUPE 40" 342
CONTROL-LINE
P.5] MUSTANG 233" 31/6
TOREADOR ... 26/9

WASP ... .. 183 12/6
JUNIOR MONI-

TOR... ..30° 123/-
MONARCH .. 42 34/-
MARYIN 19/6
THUNDERBIRD 26/3
TEXAN 15:11
MAG = o 18-

Whather you are a beginner or an expert at Aero-
modelling, you will find something in the MERCURY
list of kits, engines and accessories that will sal:isfy
you, Allen-Mercury engines have been acclaimed in
the Modelling Press as the first in their class, and
Mercury kits and accesseries are renowned through-
out the world for their quality and value, Remember,
too, that every Mercury kit model is FLIGHT TESTED
before productian.

SPITFIRE Mk.l1-V
A superb model. Suit-
able for motors of
2.5 to 3.5 c.c. A fine
flier for scale control-
line contests.

PICADOR |}

A smaller wver-
sion of the papu-
lar Toreador. A
fine model for
the beginner to
C/L flying being
really strong and

easv  ta build.lqrﬁ

'HENRY J.NICHOLLS, LTD.,

A TEAM RACER
This is the latest addi-
tion to our range of
Team Racers. The model|
is to S.M.ALE. “TRAT
specification and has a
fine performance when
ficted with either the
AMID or the new AMI5,
price to be announced.

308 HOLLOW
' Phane NORth d272.

A.M. 25 686
2.5 c.c. Eligible for S.M.A.E.
and International contests,
says *' Aeromodelfer ' (Oce-
aber, '54), ! Performance
is in the excellent class.'’
For Team Racing, Stunt,
Combat, F.F. and R.C,

g

A.M. 10 58’6

The most powerful engine
of its capacity in the world !

o hnfeanied

AY ROAD. LONDON N7

U.S.A,
CAT.
No.
21 2 oz.
22 4 o7,
23 8 oz.
[21 |2 oz
122 20 oz
123 36 oz
124 | gal.

[EPAGES

NON-STICKY -
WATER RESISTANT °* DRIES TRANSPARENT

CONSUMER
PACK PRICE

Plastic Bottle 2/3 each
Plastic Bottle 3/6 each
Plastic Bottle 5/6 each
Refill Bottle 6/6 each
Refill Bottle 8/6 each
Refill Bottle I15/6 each
Plain Can 55/- each

QUICK SETTING -

PV.A. WHITE GLUE

SUCCESSOR TO BALSA CEMENT IN THE
JOINT STRENGTH 3,000 Ibs./sq. in.!

NON-INFLAMMABLE
MOULD, OIL AND PETROL PROOF

Obtainable from Lepages Ltd., Beckenham, Kent, and Henry ]. Nicholls Ltd., 308, Holloway Rd., London, N.7

NON-TOXIC
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" FOR POWER PLUS !

ASK AT YOUR LOCAL MODEL SHOP FOR
DETAILS OF THE LATEST DEVELOPMENTS
IN V-MAX JET PROPULSION EQUIPMENT

BUY & FLY
=MA X POWER PLUS st

@ MORE power for LESS cost—ignites
readily with standard wick

@ CONSISTENT performance with no
unwanted ‘peaking '—clean, non-

staining

@ SUPPLIED with special gauzes to
minimise ¢throttling.’

AVAILABLE AT YOuURr (OCAL MOVEL SHOP

R'b ” HOME DISTRIBUTORS EXPORT DISTRIBUTORS
39 Parkway 7 / 41 Glebe Place
ﬁ dx London,NW.1 e d . ca London SW.3

MARINE ACCESSORIES



Are you really satisfied with tuat .ast model? If
vouw're like most of the model-makers we know,
you're already keen to go one better! And you'll
find that fine, precise X-acto tools are just what you
need for more difficult work. Three different
weights of balanced handle give you accurate
control. One of the 25 interchangeable blades,
routers and gouges will be exactly right for any

particular job — they’re all in scalpel-sharp

X-acto precision

surgical steel, and a twist of the wrist locks them
solid into the handle. And X-acto also make a
plane and a sander.

Choose one of the complete modellers’ toolkits
(they make excellent presents). Or collect your
X-acto tools gradually: no item is expensive and
you can add parts as needed. You’'ll find: that the
more skilful you become, the more yow’ll appreciate
your X-acto tools.

MGRE SKILL AT YOUR FINGERTIPS WITH

HANDYMAN KNIVES & TOOLS

TRIX LIMITED 5 CONDUIT STREET LONDON WwW.l

TELEPHONE: LEGATION 2351



ill" for

D r F S F 1

We all know of the extensive safety tests imposed on

full-size aircraft . . . but how many model 'planes have

crashed merely through engine failure at a critical moment ! P75 with e Ean
; e .75 without cut-out 59/

If you have spent time and effort building a good model, S.75 with fuel cut-out 65,7

you deserve to treat yourself to a reliable engine.

It will safeguard the 'plane and allow you to enjoy carefree
flying.

You are safe with a Mills in other ways as well. These
engines are built to last. You will save expense from the
day you buy one and find it the cheapest engine you

have ever had.

1.3 with fuel cut-out 89/5
Prices include Purchase Tax

MILLS BROS (MODEL ENGINEERS) LTD,, 143 GOLDSWORTH ROAD, WOKING, SURREY



