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January, 1944 THE AEROMODELLER
“MY ENGINE”
(IN ITS FINAL FORM)*

OMI readers may remember that some time ago
details were published in this paper of a prelim-
inary design for a 6 c.c. aero engine. Since that time
I have had opportunity to reconsider my rough draft,
and to * clean up,” as T promised to do, many of the
nnusual features.” As the publication of my propnsals
scems to have aroused interest, readers may like to sec
the design that I have finally settled upon.

A glance at the illnstration in Fig. 1 will show that the
main features remain essentially the same. These
include twin plugs, rotary inlet valve, cast-iron bearings
and an underfitting anchorage for the gudgeon pin.
However, the drawing shows that the bearings for the
main shaft and auxiliary shaft are now each in . two
portions.  This was done becawse the parts will now be
easier to make, and because the small gap between the
two portions of the bearings will provide an oil reservaoir,
which may be fed from the oilwavs in the casting. The
drawing still shows that two piston rings are fitted to an
alloy piston, ‘but as 1 stated before, I have a slight
preference for a cast-iron piston lapped to a fit within the
bore, and the engine will incorporate that arrangement,

So much for the main features. Most alierations,
however, have beer made to the arrangement of the
contact breaker, both in its design and position on the
engine, ‘and in the arrangement of the carburelter,
In the first place, the whole ol the contact breaker
mechanism has been transferred from its position hehind
the propeller boss to the anxiliary shaft of the rotary
valve. - My reason for not placing it in this most obvious
position in the Arst insiance was because of the prescnce
of the carburetter ; the rear face of the crankcase is only
1} in. in diameter, and as the opening for the rotary

LLI\L s only 13732 in. from the centre line, 1 could not
see, ot first, just how the two rnm];mmnfa could function
i S0oo rmnpr:tl a space, or even how they were to be got
in.  Bat more of this later.

The push rod system of operation has been abandoned,
and in its place has heen substituted a long rocker arm,
which pivots in a small fork on the contact hreakes
casting.  This is much neater in appearance than the
push rod svstem, is hghter, and should be miire reliable
in operation. At the same time, mv abject in keeping
the points well away from the oil which inevitably finds
its way out of the bearing ends has been maintained.

Vhile the drawing in lJ". 1 shows the arrangement
qquite well, T fecl that Ju.: little free-hand  sketch in
Fig. 2 will make the iatter clearer for most readers,
besides afording some amusement- for Mr. Rupert
Moore and, possibly, Treddie.  Disresatding the artistic
merits of the sketch, readers will see something of the
actual shape of the contact breaker casting, and it will
be noted that the fork in ‘l,'l.l.]'{,]'l_ the rocker I”“'.I'HH 18
integral with the casting, which is held to the rear bear-
mg-housing by means of a split collar and bolt.  Contact
of the lower part of the rocker arm upon the ¢am is main-
tained by a stifl spring {(marked x), while the rocker arm
ilsell passes through a hole in the long ignition lever.
Taking it all round, l think that the arrangement provides
CVEery HLIII" that we mayv look forin a contact breaker,

% - This article of Mr. Sparey's was written prior to that of Dr. Faorseer's (Navember **
A further arcicle from Mr, Spnrcr wiill appear in the February issue, in which he will rep! ¥ t2 Dr, Foerster,

when twe such experienced ™ petroleers *° per together!

BY LAWRENCE - H

The placing of the breaker at the rear of the engine
necessitated a complete re-designing of the carburetter,
and in toying with various ideas it was earlv impressed
UpPoNn me th’lt the main body of the nrburPtter would
have to form part of'the casting of the crankcase-rear-

cover. (I trust that readers will forgive the use of these
long, compound terms, which savour too muoh of the

German language ! )

Aceordingly, this was done, and the carburetter bady
was made to occupy the position along the side of the
auxiliary shaft-housing. The drawing (Fig. 1) cannot,
therefore, show the carburetter, as this drawing depicts
a vertical cross-section of the engine through its centre
line. Components which lie outside this plane must be
shown in separate detail, o I have prepared a series of
drawings, traced off my original detail drawing, giving
the necessarv partic ulars,

Before 1~:,fulm=' to these, we may again glance at my
sketch in Fig. 2, ‘I.xI!u,,]L shows how the carbure tt{-rr.qctmﬂ
and the shalt-honsing are integral with the rear cover
of the crankcase.  This sketch does, in fact, depict the

- manuer in which the carburetter and petrol tank are

attached to the engine, while Fiz. 3 pcives details of the
casting. ‘This is a plan view of the component, viewed
as if looking from the top of the engine. TFig. 4 is the
end view of the casting, where it will be nutul that the
carburetter portion has two circular lugs on the top and
bottom. The matier is amplified by ﬂm drawing [J:'l r. 5)
of a section taken on a line {A), (A). Here, it will b
sdon that the hole for the inlet valve in the crankcase
back has been continued to form a venturi-shaped open-
ingr for the air inlake of the carbuoretter, while a vertical
hole provides a housing for tha body of the carburetter
1tself.

This brings us to the actual carburetter assembly as
shown in Fig. 6. The portion marked (1) is, of conrse,

the section of the nmin housing shown in Fig. 5. In this
drawing (Fig. 6) is shown, however, the bodv of the
carburetter held in the housing., The body is marked

(4). It consists of a plain, cvlindrical turnis g, with a
simall . collar turned near one end.  The arrow leading
|'|'-'|ht the fizure (4] 1s .ir1|| iy poinling to this collar,

Ihe taop part of the h-nlv is threaded for a short distance,
while the remainder is made a push fit in the housing.
The bodv is also drilled alone its leneth, and the top
portion of this hole threaded to take the adjusting
necdle.  Inte the lower bore is pushed a small length of
brass tubing, into the top of which is soldered the jet.
This iulmw is marked (6],

The lower end of the .-.llhl.]li_['[(.] hody 1= sweated into
the petrol tank, and the whole is retained in the housing
by means of the nut, marked (3).  On inspection, it will
bhe appreciated that Lhr:. provides a very -;lmplxa means of
reversing the carburetter and tank. Al that is required
to remove the needle (2), unscrew the nod (31, withdraw
the body of the carburetter (4), (together with the petrol
tank), and push the hody [J*L]\. into the housing (1),
but this time fromn the opposite side.  On mp]cu_:n;: the
needle valve and the nut (3), the whale carburetter
assembly assumes a reverse position in the housing, and

Aero Madeller "), in which the latter offerad cricicisms and comments.

Mueh wieful data will undeubredly come to light
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the engine mav then be run mverted.  In the construc-
tion it will, of course, be provided that the hole which
rung through the body will exactly register with the
venturi-shaped hole in (1), in either npright or reversed
position. .

When the engine is mounted in the "plane in an inverted
position, the lemg ignition lever will, of course, protrude
Irom the bottom of the "plane, if assembled as shown in
Fig. 1. To avoid this awkward position, the tining cam
on the auxihary shaft will be set in such a manner as to
dallow the ignition lever to protrude sideways, instead of
vertically.  This means that it mayv protrude from the
sile of the aeroplane throngh a small slot in the engine
cowling, 1 4 very convenient manner.  (n teversing the
engine, no alteration veed thus be made in the contact
breaker, as the only result of turnimg the engine upside-

FrFRErrs
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down will be that the lever will protrude from the opposite
sicle of the cowlhing,

From the above brief notes it is hoped that some idea
may be had of the lines upon which the preliminary
design has been modified. The engine does, in fact,
contain other unusual features which I cannot disclose
at the moment. An experimental model has already
been constructed, and its performance and general
convenience have been very good, so much so, in fact,
that arrangements have been made for the engine, in a
commercial forni, to be produeced and marketed by a
well-known fintn after the war.,  In conclosion, T shonld
like to make acknowledgments to Mr. Edgar T. West-
bury, the well-known designer of model petrol engines,
whose published experiments have been a cemstant
source of inspiration over a number of vears.
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v

assemblyv then mounted on the two studs which extend
from the field magnet. The brushes are of copper fuil
bent to shape, and secured by small scréws which screw
into the filwre. ; *

The shaft is a picce of 1/16 in. str;lig:in' steel wire,
screwed at its front end 1/16 in. Whitworth to take the
retaining nut for the prop.  This is about all of the motor,
which should be a simple job for the average modeller.
The propeller is 3 ins. diameter, carved from a hardwood
block, 4 in. wide, and } in. thick, the weight of the
motar and propeller being only £ of an ounce.

The distributor is screwed to the top of the tripod,
and has given no trouble whatever. The drawings show
its construction clearly, and it is simple to make. The
body is a piece of sheet brass 1716 in. thick. Passing
through the top of this is the copper or brass rod, insu-
lated from the brass sheet by the fibre bush. Around

4491

this bush is the lower brass tube which makes contact
with the bodv. The tube is a tight At on the bush,
but the tube which revalves around it must be an easy
fit. A fibre washer fits os®r the upper enil of the centre
rod. and rests on top of the bush and hxed tube. This
msulates the upper picce of tube, which should revolve
freely around the centre rod. The length of copper
wire bent and soldered to each of the rotating tubes is
important as they give a positive rotational motion to
the tubes, whereas the thin wire passing out io the
model mayv have a tendency to wind round them. The
contacts from the transformer are attached, one to the
body, and the other {o the bottom of the centre rod,

In conclusion, T would say that here is a good oppor-

tunity for anyone who has run out of rubber, and has
any madels he would like to sec fiving again, to do so
without a lot of trouble. and in a ve Iy 1oV Ll wiy.
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repeated use, and yet will, when added to the irreducible
weight of engine and all its accessories, weigh as little
as § Ib. The difference in strength and immunity from
tears in hedges, etc., between silk covering and tissue
or even bamboo paper coverings is out of all proportion
to the slight saving in weight, and one of my chief jovs on
first flying silk-covered petrol models was arriving home
at the end of days of gruelling flying including landings
in trees and hedges and finding no repairs and patching
of the covering necessary.

Since writing the above, I have had an opportunity of
trylng one of the new silk substitutes (called PLANE-
FILM), and though it is too soon to come to any con-
clusions on its long term durability, or whether in the
course of time it becomes brittle or not, it is certainly
much lighter than silk and seems immensely strong. It
13 an impervicus film, sorewhat like cellophane in texture,
slightly elastic and therefore capable of coverin
compound curves, and because of its impermeability,
requires much less weight of dope than is required to
fill the interstices of silk.

The really small petrol model may sound attractive,
especially if an ideal flying ground with really short grass
is always at hand, but I certainly don’t recommend it
as a beginner’s model, and it does not give the character-
istic performance of the'larger model, and most important
of all, with few exceptions, the very small engines under
4 c.c. (te., approximately 225 cu. in., by American
classification), were not quite as easy to manage as their

_larger brethren of around 6 c.c. and over. Obviously the

smaller the model, the less latitude exists for increase:

in weight with age. Even rubberears know how the
weight of a model gradually goes up with minor repairs,
modifications, additions and absorption of rubber
lubricant, etc. These are all proportionately bigger on
petrol models but the addition of 1 0z. ona 3 or 4 1b,
model makes little difference to the wing loading.

I have flown models with loadings of 1} lbs. per sq. ft.,
but I don’t like it, nor do their undercarts. Although
the theorists will tell you that the only effect of increasing
wing loading is to increase the gliding speed (i.e., the
forward speed), 1 am quite convinced that the sinking
speed also increases on a badly streamlined model, and
on a small model under 5 sq. {t. in wing area, the weight
of undercart strong enough to stand up to repeated
landings at wing loadings of over 1 lb./sq. ft. becomes
disproportional to the total weight. -

Going to the other extreme of light wing loading has
never been one of my failings (or successes!). In this
country we have nearly all ** built fairly heavy,” but in
America petrol models with loading of under 8 ozs. /sq. ft.
have been fairly common. I have seen models of this
loading in action, and personally I don’'t like their
behaviour either under power or on the glide as much as
a more heavily loaded machine, and when it comes to
landing they are too inclined to bounce off into a stall,
instead of sticking to the deck.

For all (reasonable) weather flying I would recommend
a wing loading of between 10 and 14 ozs./sq. ft. The
outstanding difference between the flying of petrol models
and duration models is their landing.  There is bound to
be a certain element of luck in the sort of air conditons
met with just before touching down, especially in
“ bumpy weather,” but it is here that the more heavily
loaded model scores, as it is less affected by inequalities
in air density and velocity near the ground and is
therefore more likely to make consistently good landings.
Another point of prime importance in the flying of petrol
models is to ensure that there is no tendency to stall,
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So far as the landing of a duration model goes, slight
degrees of stall do not matter very much as the model
probably noses over in any case and no one seems to care
(though personally it gives me * the willies ”'), but this
sort of thing on a petrol model may lead to quite serious
damage. It is absolutely essential if consistent and
crash-free landings are to be made that the glide is
steady and free from any stalling tendency. However
gentle the stall, switchbacking ensues and sooner rather
than later the model will touch down at just the wrong
point of the switchback and either dive in and nose over
or bounce high and probably stall within a few feet of
the ground.

The fitting of built-in or ‘* letter-box *’ slots to wing
tips has come in for a certain amount of criticism of late
and I have heard it said that they make not the slightest
difference to a model’s stalling tendencies, and even
that they increase such tendency, as proved by covering
them over with silk or gummed paper. I think there
is no doubt they are not quite as effective as Handley
Page slots on outriggers, but they are less easily damaged
and certainly add less drag, and if properly designed and
positioned, without unduly blunting the leading edge
of the shortened airfoil behind them, they undoubtedly
work very well. At all events the use of good slots,
which do work, help a model to negotiate the above-
mentioned hazards including that wvery likely stall
following a bounce landing, and I still intend to build
them into all my wings, both land ’planes and flying
boats.

Basic Principles of Model Aircraft Engines:’

Quoting from the letter from the reader who finally
urged me to write this * beginners’ instalment' of
Petrol Topics, he states : ' How many, I wonder, are,
like myself, 'lone hands® who know no experienced
‘ petroleer " and whose knowledge of an engine could be
stated in a few words : An engine derives its power from
petrol and oil ; is about the size of the palm of your hand
and weighs about 3-5 ozs. ? Probably the majority of
these enthusiasts who are ‘itching to get cracking'’
have never even scen an engine stripped.” He goes on
to ask for a simple explanation of the working and parts
of an engine, : -

In my book on engines I laboured the point that
hitherto we have not seen a model aircraft engine pure
and simple, designed throughout and exclusively for the
job we aeromodellers call upon it to do. There were
plenty of new makes and new models of old makes, but
nearly all followed preconceived notions of general
layout based on marine- and stationary two-stroke
engines, This layout is by mno means ideal for our
purpose, and there is a great deal of room for improve-
ment in post-war designs, of which I hope we shall not
have to wait much longer for concrete evidence,
Pending the production (I hope in Britain as well as
America) of new designs, I base my remarks on engines
obtainable before the war,

I think it may be simpler to start with the prop.
(the only thing that is common to rubber and petrol-
powered models) and work backwards. The prop. is
mounted on a shaft (usually § in. diam.} and is driven
by a disc known as the driving washer whose front face
has either spikes or serrations to bite into the wood of the
PTop. A nut (sometimes in the shape of a spinner) and
washer clamp the prop. hard against the driving washer.
The shaft itself is usually hardened and ground steei and
carries on its inner end a crank pin and counter balance
weight, and it revolves in an accurately-fitting’ bush or
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bearing, sometimes bronze, sometimes dural or other
snitable alloy. Power is conveved to the crank pin
by the usual piston and con-rod or copnecting rod alany
reciprocating engine, whether steam or internal com-
bustion. . In a steam engine power is applied to ‘both
sides of the piston alternately giving both a push and
pull action, but in internal combustion engines the power
is applied on the far side of the piston only, and the
momentnm  thus gained by the revelving shaft and
counterbalance weight carries the shalt and prop. round
the greater part of a l.'.(J]ltp].L‘tL‘ revolution, so ‘[?1!:-']1i11,‘.:
the piston to the top of its stroke again and readv for the
next application of power.

The piston slides up and down an enclosing cylinder,
the one being an exact and gas-proof fit within the other.
Some pistons are fitted with cast iron spring rings, but
maost are accurately lapped into their cvlinders and to
begin with are at least as gastight as those fitted with
rings, though they mayv not wear quite as long as rings.
The end of the evlinder is of course closed by what is
called the evlinder head, which may or may not be in
one picce with the cylinder itself, and through this is
threaded the sparking plug with a gastight washer.

A mixture of vapourised petrol and air is introduced
into the cylinder and compressed by the piston until it
reaches the end of its stroke towards the cyvlinder head.
The ratio between the volumes of the space in the
cylinder head into which the mixture is comprossed and
the volume of the mixture before the compression stroke
begins is known as the compression ratic, and this is so
arranged that when the compressed mixture 1s ignited by
a spark from the plug, it does not detonate or instan-
taneously explode, but burns at a definite rate cansing
progressive expansion of the gas, thus forcing the piston
down the cvlinder and turning the crankshaft sia the
con-rod.

The peculiarity of a two-stroke engine is that the
complete cyele of events takes place in one revolution of
the shaft involving only two strokes, one up and one
down, of the piston.  The more usual four-stroke engine
used in cars and aero engines, ctc., is. much more
efficient, buat invelves the use of valves timed to open
and close at half the crankshaft speed, thus entailing
another shaft (the cam shaft) and its reduction gearing
from the crankshaft. The only moving parts in a
two-stroke engine are the piston and its = gudgeon ™
pin on which the con-rod pivots; the con-rod and the
crankshaft.

Whereas in a four-stroke the gas is first sucked In
through the inlet valve (downstrokej, second, compressed
while all valves are closed (upstroke], third, ignited to
give the firing stroke (downstroke), Jowrth, exhausted
through the now open exhaust valve (upstroke}. gning
almost complete scavenging or clearance of exhuaust gas,
In a two-stroke, the crankcase in which the crank and
counter balance weight revolve is utilised as a receiver
of mixture, and while the piston travels to the top of its
stroke compressing the gas in the cylinder head, it
simultaneously sucks mixture into the crankcase either
through a port or opening in the side of the cvlinder
uncovered by the piston at its peint of * top dead
centre ' or through an opening in the side of a hollow
crankshaft or through a hole in a disc rotating with the
crankshaft within the crankecase, timed to open and close
at or near the point of revolution at which the piston is
at top dead centre. )

As the piston returns on the firing stroke, the mixture
trapped in the crankcase becomes compressed and just
hefore bottom dead centre is reached the piston uncovers
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two more openings or ports in the cylinder wall. “The
larger one which begins to open a little before the smaller
one is the exhaust port through which the spent explosion
projects the usnal delightful stink and blue smoke
with petroleers! The smaller and later
opening port is the transfer port and allows of the
transfer of the already compressed mixture from the
crankease to the cylinder.

On most engines the piston top is so shaped that this
incoming jet of mixture is directed upwards to the
cvlinder head so assisting to drive out the remaining
exhaust gas, but it is obvious that in a two-stroke engine
there must be some mixing of exhaust and incoming
gases as complete scavenging is not possible. Much
research has goue on over many years in the placity of
ports and in the shapes of piston tops and deflectors,
and even amongst full-size engine designers there 1s no
one and only final way of obtaining the highest efficicncy.

The conditions governing the perfect operation of this
two-stroke cycle of events at the seemingly amazing
speeds of 5,000 and even 10,000 times per minuie, would
talke at least an article in themselves to describe, but 1
need a long breath before proceeding |- They entail the
description of the induction and ignition systems, and
what is far more important, their intelligent operation by
the budding petroleer. All of the foregoing occurs
whether the operator likes it or not, and what he is far
more directly concerned with is providing the fuel in
the right proportion, ¢.e., the petrol/air ratio and the
means of consuming or combusting it, i.e., a nice fai
spark at the plug points at the right moment. Next
month I will attempt to describe some of the most
widely used systems, and my own, possibly unorthodox
methods of aperating them !/ '
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“|75”

MODEL AERO ENGINE

(ILLUSTRATED FULL SIZE)

SPECIFICATION

Type : Rotary Valve Two Stroke
Capacity : |75 c.c.
Bore : -
Stroke : _-5g”
Specd : 6£00-—6000 r.p.m.
:irs-crew : 9" dia., 5" pitch PRICE:
tatic
Thrust : 75 Ib. at maximum revs. b
COIL.
Total weight, including heavy duty coil, CONDENSER,
condenser and airscrew 6 ozs. SPARK PLUG AND
AIRSCREW)

Every engine is bench tested, and is
supplied ready to run, uprigl"t or 94/6
inverted.

Ask your dealer about the *175 " as
«we cannot supply you direct.

%AN IMPORTANT ANN_OUNCE'MENT

International Model Aircraft Ltd. have been engaged on an extensive development |
! programme on compression ignition engines. Many designs have been tested
including some of Continenta! origin. Qur experiments have been outstandingly
successful and we will, in the near future, commence production of a tremendously
efficient | c.c. Ccmpression lgnition engine,

This engine develops considerably more power than any
comparable petrol type. It is very easy to start, reliable, and
fully controllable throughout its range of 1,000 to 6,000 r.p.m.

MADE IN ENCLAND BY

INTerNATIONAL MobEL AIRCRAET LTD - MERTON - LONDON « SW - I9

Kinedly mention FEROMODELLER wchen replying to atlverlisers,
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Introducing
REAL ENGINEERING PRODUCTS

ZM. Special High-speed Ignition Ceil. Guaranteed to stand all r.p.m.
your engine is able to do and more. Light in weight, weighs only
1¥ ozs. Easy starting, peak performance, works from 2} to 4} volts.
Measures : *375 ins. dia, % 2} ins. long. Very low current consumption,
gives longer battery life. Wich ZMN Coil you can actually fly or race
with batteries which others throw away.

Prices : Type G. 26,6 =ach. Type R. 30/~ =each_

ZM. Preumatic ¥Wheels for Model Aircraft. Patented design incorpora-
ting many special features and improvements, easy to inflate and deflate,
simple and foolproof construction,  Hubs machined out of Duralumin.,

2} ins. dia.  Weight | oz. 14/6 per pair.
3 ins.dia. Weight 1} ozs. 1 7/6 per pair.
3k ins. dia.  Weight 1} ozs. D0/~ per pair.
4} jns. dia. Weight 1§ ozs. 292/6 per pair.

1% 1§ and & ins. in preparation.

ZM. Snap-on High Tension Leads. 4 /9 each.
ZM. § in. Spark Plug Spanners. 2 /- each.

Every ZN Product is individuolly tested
for efficiency, workmanship and materials.

All ZN Products are fully guaranteed and
backed by 25 yrs. racing experience.

Watch fer our next month’s announcement

Obtainable direct
from

ALSO

Z N.MOTORY LTD.

904, HARROW ROAD, LONDON, N.W.I10

Telephone : Ladbrooke 2044
or from E. KEIL & Co., Ltd.,, LONDON, E.3

The AVION “PHANTOM”

KIT contains: Fully detailed Plan and Instructions, ample Strip and
printed Sheet Balsa, Rubber, Cement, Tissue, Tissue Paste, Wire, Brass
Tubing, Streamlined Wheels, and a semi-finished super 12-in.Balsa Prop.

SENSATIONAL PERFORMER! IO/_ Pastage
KIT PRICE éd.

AVION “ADMIRAL"

N r . v _-T_\ neE 24-in. span Pod KIT
modern Streams= ype Glider, with grace-
lined Super-searer PRICE FPRICE

{ull lines and a super per-
of 40-in. span. KIT ’f formance. Easy to build 4."6
J centains ample ma- and specially designed to 5
terial to build this ensure a very flat glide Postage
first - class model. Postage &d. and maximum stability. 4d.

AVION “ROC”

SOLE DISTRIBUTOR

l. A- S. AlK“AN 1, BARSTOW SQUARE,

WAKEFIELD, YORKS
MANUFACTURED BY AVION PRODUCTS LTD.,
6, OLD WESTGATE, DEWSBURY.

Petrol Fans! —
Build this 3c.c. Engine Yourself

COMPLETE SET OF CASTINGS
AND FPARTS

The engine that has been designed for

leng life and easy starting.  Included

with the parts are full-size drawings and

easy-to-follow instructions

for building. 42
SET of PARTS PRICE [ -
Postage and Packing | /-

THE ENGIMNE PRECISION BUILT
Suitable for aircraft 3 ft. to 5% ft. span
and can be run inverted.

PRICE
including

s £7 10s.
£7 . 1l . & per registered
post.,

Fost your
Order Early.

The ATLAS ‘H.I.C.4°
IGNITION COIL

Weight 2} ozs. Frequency range 10 to
130 cycles at full efficiency. Operational

voltage 2 to 3.
COIL PRICE with “matched” 25{
Condenser =

Or 2516 by post.
Condenser only 2/6 Postoge 3d. extro.

ATLAS
MOTORS

MNear DUNSTABLE

BEDFORDSHIRE

STUDHAM

ME.ENSSUPREME ERVICE
AEKES ATISFACTION URE
Manutacturers of LYNX, LYNX CUB, etc.

MNorthern Factors of

SKYLEADA and SKYROVAKITS

Complete range always in stock.

“SKYROVA ' Flying Kits (12 Models) 1/6 each.
“ SKYLEADA ™' 16" Flyers (12 Models) 2/- each.
“ SKYLEADA

Flying Scale Gliders (6 Models) 2/- each.

ALL BALSA GLIDERS
THREE FOOTER 5/- WIZARD 3/-

AND MANY OTHERS
Petrol & Diesel Engines, Kits, etc.

Send for Lists NOW, 1d. stamp.
Balsa—Strip and Sheet, Solids, Flyers,
Accessories, etc,, etc.

DEALERS!

Model Supply Stores [DEPT. A.]
17, Brazennose Street, MANCHESTER, 2

SEND FOR TERMS,
SPECIAL EXPRESS SERYICE

Kindly mention AEROMODELLER when replying to advertisers.
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FOR UPRIGHT AND INVERTED RUNNING

T'he Modeller’s verdict :

“ A sound and clean engineering job . . ."
* *“'The engine runs quietly, so quietly that I was

completely deceived as to power ; but tests showed

revs to be 6800 to jooo with the 94" prop.

supplied . . .”

“The cut-out mechanism has never failed . . .

.

L]
Capacity : 1-3 cc.
Range : 5000 to 7000 r.p.m.
with 11”7 to 9" Airscrew.
Weight: 4} ozs.
Quick-action Cut-out for —«z7.

connection to Flight-timer. \J“L

Price :£ 5 516 (merions wascacs,

MILLS BROS - MODEL ENGINEERS * LIMITED
2 VICTORIA COLONNADE-SOUTHAMPTON ROW.
HOL.9630 LONDON W.C.1,

AND (WHOLESALE ONLY) E.KEIL & Co.LTo,LONDON, E.2

CATON'S world renowned SUPER
POWER AERO STRIP is again available
in many shops and production is well
in hand.

*

CATOMN'S SUPER MODEL WHEELS
in various sizes will satisfy the petrol
model enthusiast,

*

Very good results are being reported
by aero modellers and the best time
entered to date for the CATON

TROPHY is over 22 mins.

CATON Limited

Mermaid House, 70, Sit. Thomas S¢..
Ar. LONDON BRIDGE, S. K. 1.

Export enquiries to our Export Department :
L. E. Vincent & Partners, Ltd., 59, Shaftesbury Ave., London, W.1.

Get off the mark!

There’s no need to be heavily
laden with weighty ignicion
now that  the BANKS
MICRO-WEIGHT  igni-
tion coil is available.

Weighing only | oz
this is the lightest

i

and most effic-
ient coil ever
‘produced. No condenser is

5 required. Noextra
batteries for starting.

// Lower consumption.

/// Will cperate from Pencil
Li

ght Cell making total
weight of ignition 2 oz.

y

;

THE *MICRO-WEIGHT ™ COIL IS
SPEEDILY BEING DISTRIBUTED TO
LOCAL DEALERS THROUGHOQUT THE

COUNTRY, BUT IF IN DIFFICULTY Write to?

BANKS (LONDON) LTD.

Il CLAPHAM HIGH STREET, LONDON, S.W .4
MACAULAY 4488

Hindly mention AEROMODELLER wchen rveplying to advertisers,
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BASIC POWER

A SERIES FOR THE NEWCOMER TO

Part 1. Ignition

Ignition Coils.

Today ignition coils are usually referred to (in our
sphere) as spark coils, ignition coils, or just coils. But
the older and more correct title is inductive ignition
coil. According to the dictionary, Induction (Elect.)
means : (1) The production of an electric or magnetic
effect by one body upon another without contact.
(2) An electric or magnetic condition produced in a body
when placed in an electric or magnetic field. This is the
basic principle on which our spark coils depend. This
induction principle can easily be demonstrated (see
Fig. 1a). Here you will see a simple electric circuit
composed of a battery and a switch connected up by
wire. The switch, you will notice, is in the Off position.
If we place a second circuit in close proximity to the
first (see Fig. 1B), composed this time of a coil of wire
with its ends connected to a galvanometer (a sensitive
instrument for recording electrical current), we can show
that by manipulating the switch On and Off the galvano-
meter needle will be disturbed and will flick backwards
and forwards in sympathy with the switch contactor.

Now, in a spark coil the first circuit of our experiment
is known as the Primary and is a length of insulated
wire wound round an iron Core, This core helps to
promote the induction phenomena (see Fig. 5). The
ends of the coil are connected as before, but this time, as
the switch will be mechanically operated, it will hence-
forth be termed a Contact Breaker, and instead of saying
it’s On or Off, we will say Closed or Open. This, so far,
with one exception (the condenser), is the primary circuit.
The secondary circuit is brought in close proximity by
winding it over the primary windings with often a thin,
insulated sleeve separator (see Fig. 3).

The two ends of the secondary coil are connected to
the sparking plug and earth respectively. The current
developed in the primary ceil is induced into the
secondary coil. The intensity of the current flowing
through the two circuits is governed by the thickness
and length of the wire used in each circuit. In practice,
the windings of the primary consist of, for example :
200 turns of 26-gauge enamel-covered copper wire, and
the secondary of 12,000 turns of 46-gauge enamel-
covered copper wire. This is very thin wire indeed. A
difference in the ratio of turns of 60-1 is probably the
average for modern ignition coils. You will find on
looking at the complete wiring diagram (Fig. 2), which
will be gone into presently, that the circuit is a bit more
involved than just described. More experienced readers,
however, must be tolerant for the benefit of the yvounger
and inexperienced, who must be considered.

The Condenser.

Reference was made just now to the condenser, This
is the little joker that is sometimes blamed for the more
obscure of engine troubles. It rarely meets with any
respect or consideration, or, for that matter, any care.
It happens, however, that this little morsel of mystery
is very essential, and a glimpse into the task it has to
perform will be sufficient to see why it should merit as
much care as any other vital part of your power umnit.
First of all, what does it do ?

The answer given to this question is invariably It
prevents undue sparking at the contact breaker points.”



November, 1946 AEROMODELLER

MODELLING

POWER MODELLING BY G.W.W. HARRIS

This answer is of course correct, but unfortunately
misleading, because it is inadequate. It is apt to leave
our novice with the impression that if it only reduces
sparking at the C.B. points it cannot be very important—
‘“after all, what's a few sparks matter ? "

We must revert to basic principles for a moment.
When the current from the battery flows through the
primary windings, the iron core is magnetised ; the
current flaws for that brief time when the C.B. points
are closed ; when the points open, the current ceases
to flow and the iron core is de-magnetised. In the
interests of efficiency this de-magnetisation must be
extremely rapid, and it is the task of the condenser to
remove the self-induced current from the primary by
absorbing it, thus bringing about an instantaneous
collapse of the magnetic field. Actually, there is a
current surge that takes place between the primary and
condenser, The speed of this surge is something lLike
the speed of light (180,000 miles per sec.). That the
self-induced current exists is shown by testing an
ignition circuit without a condenser connected across
the C.B. As the points open a fat spark will be observed
and heard jump across the opening points. With a
condenser shunted across the C.B. points there will be
but the faintest of sparks.

A condenser is composed of sheets of tinfoil, separated
by a non-conductive material such as wax-paper or mica
(Fig. 4). The sheets of tinfoil are connected up as shown.
For convenience, this little lot is rolled up and fitted
inside a cylindrical container.
© 1t will now be obvious to you that the condenser is
not to be ill-treated. 1fitis the type that has protruding
wire tags, great care must be taken when soldering the
connections thdt the condenser is not heated, or trouble
will be sure to follow.

Some condenser cases are not oil- and petrol-proof, so
care should be taken to see that they are not in a place
where they can be so affected. Condensers should be
fitted as near to the C.B, as is reasonably convenient,
Contact Breaker.

Because this item is mechanical, it's the weak link
of the ignition system ; regrettable, but true. Any
bother that emanates from this source often causes
trouble elsewhere in the circuit, For instance, fouled
points will often for various reasons be the cause of that
state of affairs when one happens to inspect the coil and
finds that it's resting in a pool of pitch and paratiin
wax—unless vour coil happens to possess a hermetically-
sealed case which won't leak., The internals will then
probably be stewing in their own juice, so to speak,
and yvou may at the time be none the wiser. For this
reason, when engine-starting trouble is prevailing, it is
desirable to form the habit of feeling the coil for signs
of warmth, If it is unduly warm, then let it cool before
continuing any further tests.

We know already that a low wvoltage is sent through
the primary windings of the coil and that this current is
interrupted by the contact breaker; also that these
fluctuations (influenced by the condenser) induce a very
high voltage current into the primary. The high tension
voltage can be anything between 10,000-20,000 volts.
I't will be obvious that for two-stroke engines the contact
breaker must make and break every revolution of the
crankshaft. This means that any working, or rather
moving parts, involved in the contact breaker must be
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light, strong (i.e., stiff), and friction must be kept to a
minimum. Fortunately for us, one of the most efficient
and trouble-free types is also the simplest (see Fig. 6).
This type is fitted to many makes of engines. The
spring is usually phosphor bronze. One snag with this
type of C.B., and many others for that matter, is that
oil thrown out by the crankshaft makes its way up the
face of the main bearing bush across the insulated clip,
and finally accumulates around and between the C.B.
points. To reduce this possibility I have tried fitting a
small oil trap or retainer around the base of the fixed
point, This scheme when tried cut on a Bunch Tiger
engine and two home-made engines has proved to be
very successful, and I recommend its adoption to those
who find trouble in this direction. (See Fig. 7.)

While we are on the subject of C.B. points I feel I
must emphasise the absolute necessity for the point faces
being not only kept clean, but smooth to a degree of
mirror-finish. They must be flat and mate up evenly
all over their faces (see Fig. 8). Partial contact causes
high resistance, misfiring, sparking and erosion of the
points. Some writers have suggested that the points,
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or one point, should be rounded off, i.e., convex. Just
how this idea came about I do not know, unless possibly
they happened to hear or read a few years ago that
certain aircraft magneto points were to be so treated ;
if so, then it should be pointed out here that this order
was confined to a certain mark of magneto which was
fitted with special points, and that the idea was that the
rounded point Redded idlself down. The only way a
smooth, bright *finish can be imparted to contact
breaker points is by stoning. To do this it is necessary
to dismantle the fixed point and with a small oil stone
resurface it until it is is shiny and true, fit the moving
point in place and check up the alignment of the faces;
look for the high spot. Now remove the top or moving
point again and proceed to re-surface it—bearing in
mind the high spot that has got to be removed. Once
this task has successfully been accomplished, subsequent
cleaning will be confined to wiping with slips of paper
only, for many a long day. Filing will not be necessary
or desirable. Experience has shown that for our purposes
magneto files are definitely unsuitable.

To be continued.

Readers™ ..

L] - [ L
The Editor does not hold himself vesponsible for the views expressed by correspondents.

Letters

The names

and addresses of the writers, not necessarily for puﬁﬁcaﬁioﬂ, must in all cases accompany letlers.

DEAR SIR,

I visited Eaton Bray on Sunday, Augnst 25th, which was
the second meeting of yvour International Week, and since
this was my first visit I felt that I should like to pass you .
word of appreciation.

I had previously heard quite a lot about Eaton Bray,
and had also heard quite a bit of criticism, but I must say
that my visit dispelled any justification for criticism. I
was very impressed with the general lay-out of the whole
place, and particularly so with the organisation and the
running of the various competitions.

Whilst you already have two large circular concrete take-off
discs on the ground, I understand that these are going to be
augmented by a further four or five in due course, and I
cannot help feeling that it is a great pity that this Model
Aeroplane Drome cannot be made the recognised rendezvous
of all International and National Centralised Contests in
this country.

It is well situated ** amidships ** our Island, and the general
geography of the whole place makes it, in my opinion, ideal
for the job. It is my belief that the average modeller
interested in competitions would welcome some fixed point
for these competitions rather than having the present position
with no fixed ** home.”” This will certainly not be my last
visit to Eaton Bray.

Incidentably, talking of canards, what about this? Buijlt
and flown in 19161
Birmingham.

H. J. Tarrix.

DEAR SIR,

Although my expericnce with engines is quite limited, it
extends over some years. Here is one point which may help
modellers. )

An engine without cowling forces the air directly backwards
over the petrol tank, past the filler cap, probably fitted with
an inlet hole.

I have found that this condition produces a powerful
suction (acting over the hole like a spray). This spray of
petrol can extend several feet to the rear—resulting in
wasting petrol and opposing the suction on the jet feed. By
placing an inch of plastic tube on the filler cap and slicing
it off to a point like a cat’s ear, with the ear facing the
airscrew, the result is now a pressure air feed into the tank,
With my engine (a 2-5 c.c.) it has completely cured a very
puzzling habit of irregular running and frequent stoppage.

Mr. Graham Sax by wrote a very interesting letter concerning
a creature which had worried him by ticking, The descrip-
tion and drawings are very accurate., They are wingless .
insects known as booklice or psccids and are very common
in most homes. They are very fond of starch paste, and this
would account for their presence on the model,

Reading. W. A. SmarLLcoMmBE, B.Sc.

Also confirmed by several other Aevomodelling Eniomologisis.
(Ep.)
Dear SIR,
I have read your article on the thermo-electric primer and
also of the difficulties which arise from rubber tubing when
used for connmections. [ should like to point out that if

. polyvinyl chloride tubmg is used no difficulties will be

. experienced, as this plastic has a very high resistance to

solvents. This tubing is now available commercially and can
be bought at any hardware or electrical shop.
Co. Durham. Leo A, Currimax.

Dear Siw,

I see that in the A.M. recently Lt.-Col. C. E. Bowden
mentions that the capacity of the Ohlsson 23 is 4-3 c.c. If
anyone troubles to work it out they will find that it is really
3-8 c.c.—a difference of -5 c.c. [ hope that you publish this
letter or make some note in the A.M. in the very near future,
as nearly every modeller seems to think that it is 4-3 cc. 1
heard it mentioned twice at the Northern Area Rally which
I attended yesterday,and each time it was described as 4-3 c.c.

Halifax, Yorks. D, SToLLERY.
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S5 this is the first of a new series, a few words of intro-
duction woulld not be out of place. Ttisourintention to deal

in turn with each and every British engine, both petrol and
diesel, that is on the market, giving the fullest possible informa-
tion available, General information is being supplied by the
manufacturers and the actual testing carried out by our well-
known staff contributor, L. H. Sparey, whose experience of
miniature motors and model engineering numbers twenty
vears or so. In addition to accurate three-view drawings,
cut-away perspectives; and performance graphs, details of a
specially designed AEROMODELLER airscrew will be given for
cach engine. These airscrews are being designed by P. R,
Payne, better known as John Halifax, another well-known
contributor of ours, whao is working in close co-operation with
Mr. Sparey in this respect. Every engine that appears in this
series will have been tested onm the same eguipment thus
ensuring comparative results and we would emphasize that
considerable care and thought has gone intu the test equip-
ment used in order to maiontain the highest possible accuracy.,

TEST

Fuel. Recommended fuel was used.

Starting. Hand starting was used throughout,
correct settings have been
found the engine starts fairly
easily from cold, Rather diffi-
cult to start when hot, as
controls must be readjusted
to find correct setting for
restart.  The cut-out for
stopping is very effective,
Running. FRuns well and
steadily when using recom-
mended propeller, or when
load 15 matched to output.
Qutside a speed range of 5 to

COnce the

; f

L/

* FREE FLIGHT TANK

i O
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5
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“hunts,” and it is almost impossible Lo
This complicated the tests

7,000 r.p.m. engine
maintain a steady speed.
considerably.

B.H.P. As may be seen from the graph, power rises steeply
with revs, between 5 and 6,000 r.p.m., after which a gradual
fattening takes place culminating in maximum BH.P.
output at 7,000 r.p.m, The considerable figure of -100 b.h.p.
is achieved, which is extremely good for a 2 c.c. engine, and
compares well with the few published figures for b.h.p.
available for small diescls, which are, in our experience,
usually exaggerated. Above 7,000 r.p.m. power falls off to
‘08 b.h.p. at 10,000 r.pan.  This was the maximum speed at
which engine was tested,

Static Thrust. The graph shows that vsing the maker's
standard propeller, a maximum thrust of 176 ozs, was
developed at 5,500 r.p.m. The particular engine tested wounld
not run at higher speed with this load. It will be noted that
static thrust falls quickly as r.p.m. decrease.

Tests were alzo made with an AEROMODELLER propeller
specially designed for this engine.  Maximum revs. attainable
with this airscrew were 6,500, which reaches very nearly the
maximum bh.p. reva.  Static thrust developed at this point
is 187 ozs. It was not found possible to run the engine
consistently at a speed below 5,000 r.p.m. with the Arro-
MODELLER propeller,

GENERAL AND CONSTRUCTIONAL DATA

Name. [.D. Competition Special.
Manufacturers’ Name and Address. Hlectronic Develop-
ments (Surrey) Ltd., 18, Villiers Road, Kingston-on-Thames,

Surrey. Tel.; Kingston 1223,
Retail Price. j4. 17s. 6d.
Delivery. T-davs,

Spares Service, Complete service direct from
factory with 14 days delivery.

Type. Compression Ignition ¢ Diese],”
Specified Fuel, 1 part Ether Meth:
1 part Parathn il {Burning).
Capacity. 2 cubic centimetres :
Weight. Bare 6 ozs.
Compression Ratio,

Spares

I part Castor Oil:

122 culse inches,

With 11 in. prop. 6} ozs.
16-1.

-
N
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Mounting. Beam. Upright, dr inverted.

Recommended Airscrew. Free flight I1 n. dia. 5 in.
pitch. Control line 9 in. dia. 11 in. pitch,
Recommended Flywheel. 2 in. dia., weight 4} oz

Obtainable from manufacturers price 10s. Gd. with washer
and Simmonds nut.

Tank. Plastic, capacity, 4 to 44 minutes Tunning time,
Bore. 1in. Stroke. §in.
Cylinder. Hardened steel, ground and honed fo accuracy

of 0-0001 in. Ports: 2 exhausts, 1 induction, 2 transfer.
The induction and transfer ports are soft soldered to the
cylinder.

Cylinder Head. Duralumin with 5 cooling fins.
on to cylinder with clearance for contra piston.
Contra Piston. Hardened steel, ground and honmed to
0-0001 in. limits, adjusted by means of a Vernier Compression
SCTUW,

Crankcase, 1.33 alloy. Pressure dic-cast and webbed to

Screwed

MINE INCH DIA. AIRSCREW FOR COMPETITION E.D. DIESEL
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give maximum strength.

Piston. Castiron, ground and honed to 0°0001 in. accuracy.
Deflector milled to coincide with transfer port. XNo rings.
Connecting Rod. Hardened steel, bored and ground to
00001 in, hmits,

Crankpin Bearing. Plain bearing machined frem solid
integral with crankshait,

Crankshaft. Machined from 5.14 hardened and ground io
00001 in, limits.

Main Bearing. Bearing housing made from I..33 material,
pressure diecast, and bushed at each end with castiron bushes,
leaving 1/32 in. clearance between bushes. The bushes are
ground to 0-0002 in, limits.

Special Features. Built in cut-out: Vernier compression
adjustment : Specialised timing giving maximum possible
power : Easily converted for inverted running by slackening
carburettor locknut and reversing complete carburettor unit ;
Huns in either direction without affecting efficiency.

il
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The Race-Cor moge! which won the “M.G.""

AEROMODELLER

Trophy at Eaton Broy on 28th March,

1948, was

powered by the aboye unit.

SPECIALLY DESIGNED for
“C’” CLASS RACE-CARS and
CONTROL LINE FLYING

Features

Rotary Valve, specially extended Prop-
Hub {max. streamlining), additional
conversion head for * Glo-Plug,"" every
engine guaranteed. A speed of 4/-5
m.p.h. has already been recorded in

“C" class Race Car.

Flexible throttle control.

g Y Double capacity Fuel Tank.
=

RINCESION OM THAMES

DEVELOPME

SPECIFICATION
Bore -550 ins. Stroke -625 ins.
Hele Centres for engine bearers % in. > | % in.
Cu. cap. 249 c.c. Static Thrust 30 ozs,
R.P.M. 8,500 (under load) Weight 6 ozs.
Height 3} ins. Width 1% ins.
Length 5 ins. {with extended prop. hub).
Prop. (U. Contrel) 9 ins. dia. || ins. pitch.
Prop. {Free flight) |l ins. dia. 5 ins. pitch.
Prop. (Marine) 13 ins. dia. 5 ins. pitch.
Fuel 2 pts. Ether, | pt. Castor Qil,

| pt. Paraffin Qil.
Comgression Ratio Variable to infinity,
Rotation Cleckwise and anti-clock,
Running Positien Upright or inverted.

Controls, Meecle valve & compression vernier.

Flywheel 4} ozs.
Also conversion Head for Glo-Plug

G 1 NE ER S

May, 1948

ELECTRONIC DEVELOPMENTS (SURREY) LTD.

122318, VILLIERS ROAD, KINGSTON -ON-THAMES, SURREY, ENGLAND.

Kindly mention AEROMODELLER when replying to advertisers
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Now Available {or AMCO

EXTEMSION CARBURETTOR
MEEDLE [azdjurtable for length)
FOR COMTROL OF
= COWLED ™ EMGINES:

2/6 each
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The Future is
~ YOURS

Prepare for it
NOW

What about your future? What of the new great world
of today?! There are marvellous opportunities, but only
for those who have had specialised training. One thing is
certain—there is not, and never will be, a worth-while
place for the untrained.

Ambitious men everywhere have succeeded through I.C.5.
Home-Study Courses. 5o also con you. We offer you the
benefit of our 56 years' matchless experience as crealive
ploneers of technical instruction by post.

Here are some of the subjects in which we offer thoroughly

. . THE
* FLUXITE QUINS"
AT WORK.

' This picture will certain-
ly shcke "em
I surely just know how: to

" toke 'em '
Yelled EH * Yes, thot's
brighe |
Mow - we'll need  some
FLUXITE

You're here to mend leaks
not moke "ern "

*

See that FLUXITE is always by you—in the house

garage—workshop—wherever speedy soldering is
needed., Used for over 40 years in Government
works and by leading Engineers and manufacturers.

OF ALL IRONMOMNGERS, IN TINS lo0d., 1/6 & 3/~

TO CYCLISTS! Your wheels will
not keep round and true unless
the spokes are tied with fine wire
at the crossing AND SOLDERED.
This makes amuch stronger wheel.
It's simple with—FLUXITE—buc
IMPORTANT.

THE

“ FLUXITE i

GUN " puts 3

FLUXITE

where you
want it by a I'r mlPLIFIEs ALL SULDERIHG
Al ! Write for bask on the Art of * SOFT '* SOLDERING ‘and. for
presure. i]e::ﬂgt an CASE MARDENING STEEL and TEMPERING TOOLS

Price | /6 or % wich FLUXITE w el o hco el Priceldl eich,
filled 26 i FLUXITE LTD. (Dept. M.A.), Bermondsey St., S.E.|

sound instruction:

ACCOUNTANCY
ADVERTISING
AEROMNAUTICAL ENG.
ARCHITECTURE
BOILERMAKING
BOOK-KEEPING
BUILDING
BUILDING SPECIF.
BLU'SINESS MAMAGEMENT
CHEMISTRY, |. & O,
CiVIL ENGIMNEERING
CLERK OF WORKS
cOoAL MINING
COMMEPRCIAL ART
COMMERCIAL TRAIMING
COKNCRETE ENG.
DIESEL ENGIMES
DRAUGHTSMANSHIP
[State which bronch)
DRAWIMNG OFFICE PRAC.
ELECTRICAL ENG.
ELECTRIC POWER, LIGHT-
ING TRAMNSMISSION,
TRACTIOM
EMGIMEER-I M-CHARGE
EMNG. SHOP PRACTICE
FIRE ENGINEERING
FUEL TECHNOLOGY
HEATIMNG & VEMNT.
HYDRAULIC ENG.
HYDRO-ELECTRIC
ILLUMINATION ENG,
INTERNAL COMB. ENG.
JOURMALISM

MACHINE DESIGNING
MACHINE-TOOL WORK
MARIMNE ENG.
MECHANICAL ENG.
MECH. DRAWING
HMINING ELECTRICAL
MINING ENGINEERING
MOTOR ENGINEERING
MOTOR YEHICLE ELEC.
MOULDING
PLASTICS
PLUMBING
QUANTITY SURVEYING
RADIO ENGIMEERING
RADIO SERYICE & SALES
REFRIGERATION
SALES MAMNAGEMENT
SAMNITARY ENG.
SCIENTIFIC M'G"MENT
SECRETARIAL WORK
SHEET METAL WORK
SHORT-STORY WRITING
STEAM ENGIMEERING
STRUCTURAL STEELW'K
SURYEYIMNG (5tate which
branch)
TELEGRAPH ENG.
WELDING
WOoOODWORKING
WELDING, GAS & ELEC.
WORKS ENGINEERING
WORKS M'G'MENT

EXAMINATIONS: E.LB.C. Prelim,, I. Mech. E., 1. Fire. E.,
B.Inst. Radio Eng., P.M.G, Wireless Operators, M. 0. T. Certifi-
cates, l|.Elec.E., €. & G, Elec, R.I.B.A., H.O. Mining,
London Matric. and maiy Commerclal Exams. ; alse C.LIL
Elements of MNat. Insurance.

1.C.5. Examinatlon Students coached until Successful.

Write to the LC.S. Advisory Dept. stating your require-
ments. Our advice is free.

ceiivanienn. TOU MAY USE THIS COUPON........ocuves

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 128, Iaternational Buildings, Kingsway, London, W.C.1
Please send me particulars of your Courses in

Address. . ccoaiiiminiiiiiranrr e s n s e

sesmasnnn

Use penny stamp on unsealed envelope)

Kindly mention AEROMODELLER when replying 1o advertizers
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H. J. N. ADVOCATES

Progressive Modelling

iherrets  arodiing An onthusizstic rocruit toe modolling, looking at cur advertisements, accused us
ad llﬂh’ill% little or no time for the beginner, and said that we caterod only Tar

 tileo betlor thai o o r-lhounds,” experts, and R.AF, Y bods ' on holiday | Yeso chis is far Trom
sctling good Nes being the whole seory.  1tie cree pou will abways find experianced modellers onjaying
o poopln ™ themielvas at 308, but we nover lorgen bl.‘gln.l-un Wo do our uwimoit (o puc thom

an tho right tracks lrom tho ward @ go.’' Thay is why, this month, we have splic our
appreciole fhee " ad: inte 3 sections, reprosencing 2 Tair oxamplo of 3 modeoller’s progress.  YWhatover

I . underseanding your roguirements camplately.

FOR THE NEWCOMER

JETEX « RUBBER DURATION sKEILKRAFT CQ.

atage you have reached, you can depend an the HJMN. erganisation i- .
:&

Halfax Torp Glider 407 . ] 10y K.K., C.O.2 Enging 26 E.E. CO2

KB, Searer Baby Glider 3867 . L (Sparklet Units for ahove lf*.l"ilf 3,-' 1] [ maas

KK, Soaror Minar Baby 487 . B KK, Slickor Mito adapeod far ©.0.2 e Fllsl; :

Halfnx Minor (Rubber Powored) 747 | 1L, EE gtm; ;gg g*‘l Erl'ru- JJMMJJ e i LI . i

K.K. Orion {Rubbor Powered 237 - £ Veron i!:l:'ll-'. (lar h.,:,;::l ||;';'¢::.:§|:|— f " 11.-.5, | ,_‘(l f:'f'!ﬁ#f".l'!-” !
* KK, Afaw (Rubber Powosed) 300 & Weron Cirrojor (for Jorox 200) 3 e | o } v . |

KK, Plagbay {Rabbor Pawered) 207 33 Jetex 100 COuehit 2776 lepex 300 Charfig 3T i I:'.-'l. :.-I-l- h‘ilﬂ{"" ::_

BEGINNERS ARE URGED TO BUY PERSONALLY AS MUCH AS l'U‘.lbIHL]' of mopdlelling
: Wiven arderiag, (F will help df (1)
FOR INTERMEDIATE NMODELLERS | Y possitie vou mentic an

POWERED FLYING—COMPETITION WORHK: o muh as posslile of the sams

time. This sdwes pou Lime, ooy

e LT T LT T —

ey wdhose! wedfioe i e event af
Piwrelase Tax beemwing chorpe-
whie.  We shedl make oo ol
Aownrver, i the miminne _|'.lﬂ|'r"n'l'
wilehl |rII{-I'i.I| © ruy he prrcfoved
By ewerilily pervrerereis e T

HENYJ NICHOLLS...

. i Irr'“ . O Y D) and anpecessary delay,
. _F__::) Egﬁ;fyﬂgﬁ';nﬂ:r::lﬁ 3 25/ {F:r:-:c'; 5|.|1|:-|:4:I: wo alteration P . COMNTROL - LINE
= ﬂ‘{ K.K. Stunemasear 307 0 Jgpg  Withont notice) o Ajustalyne S/L Hapdie 706
" "‘ -""“‘ .-- Frap Vandiver 247 .. .. 13/4 E.D. M. | (Boo) £2 5 0 - 3 M ¥ P : "1
o Y erewry Plastic Bell Cranks

I's Maney 187 .. . (BT Amco Mi. 11 8T c.c. A —"L--_.-.,. | Abe. and &1d.

‘“.L R Planem 207, 1. 16 £3 12 & Snlp Speod Chart | ‘. i_,-'ﬁ-
.(; H'Urml.:-. Cossna ﬂlrl‘l‘lﬂ.leTIE i 183 tor by manthly paymonts) Slickar Bat small stunt eank A
Mogow Tyea Trainer .. 37 Mils Mkl 13ce, .. €415 0 b, Bat larga stunt tank . Be
FII::EEEJ“FLIEII::L?” < 4 {or by manthly pn:.rmnnfﬂ 5 Haorcury Control Wire 2001t 27~ §
Elfin 18 KoK P . 347 1376 Elﬂnlﬂl:l.’ . 1. €3 b H

KE. 5:."1:'1: P v AT {or by man-l!h]-r pa:.rmnﬂh} = . POWER MODEL

el - Allbon Mi. il 2Eee,.. €4 16 0 |

K.E. Bandit 44" . . FiE tor by manthly puvmtnh} i"| : Mercury Fual F!Jnm'_\-l Lo A3

I\:\ K. Outlaw 507 i l'.l'_:d- E.0 M. Bl 3 e, - o i Mercury Fual Filar P |

Frecision Hammerhead 40 196 tar ' monthly Ba m{‘n",‘ f Mercury Plug Protectar oo 373

Frop Wenus (Rubber) 367 I5/. @0 O 00 5}’,;; *'hc 'L- 'h- Dokka Rev. Countar. .. 10/~

Halfax g--":"m" ""HEI v . }1.-"5' - ot ' -q:.' Briefix Balsa Coement

Halfax Spartain &07, L. por tuboe T,
- {or by monthly F“:'"m'""} Amca Mic, I f":‘lcrﬁ;lrygnlnml.l:“lﬂn:r.lt.. lg:}. :
; ; by ' : P v ] M ockpit Covars 4% long .. %d. &
I 7\(:”\]..3'.! COSTING 70/- O MORE AVAILABLE BY MONTHLY PAYMENTS ! Solarba Balsa (Min. Mail Gridw} i
! as t
FOR ADVANCED MODELLERS ™™
RADIO-CONTROL @ FREE LANCE DESIGN @ EXPERIMENTAL WORK; @ EASY - REF. LIST i
® Idiids @ Engines i No. 3 AND FEB. |
Mercury KK, Falean .. £5 17 4  Mordec 10 c.c. G/ Plug Nordec | SUPFLEMENT |
Hadig-UConderal Far Rodie Contral,  {Avails £ a 0 i Combined with this cd . 1
EOR DELIVERY MOW abla by manthiy .Pd'rm'rﬂilg {or by monthly paymaonts) 3 Loembined with this cdvertisement, 3
Givas 3 conoral | Yoron Stentorian ., &%/ Mordec 10 c.c. Patral | Emsy-referenge List H|;|.| 3 and ghe !
| H role :::'\n{ir' a aingle {Far Rodle Contral) FAFR IR ] i Feb. supplement .'Jm'p'!d'l:' the mpost §
:I::::T:d' o ?n::u':l:nl knowledge v"un Hawhkar Gan- {or by monthly poyments) .. 1 up-to-clate and” deqalled informs- £
al and operate, Fury 25 L. T4 HEta 29 & c.c. G/Plug tian ary madeller coulfd wilsh for, ¢
Actunter may be wied o advancage 'FF:E' €/L sensation 5 19 & ' . i Send for list ondfor supplement b
."E'"I'“' any “:"'l'""""“'l" '“-"C Frytem. Halfax laguar . ;I /- {or by maonthly payments) TR Withous delry. i
v equiamens i a5 lighe and depend- (1945 Wakefield Winneey  Mills 24 c.c. Diosal i i
ablo as the Lot praceice in radio can Albneross Il 947 0 367 £5 17 & i Slhl-“cl 1[_‘ i
make ic. 5.AE. for leaflet. {Tha Gllder for Experti) {or by monthly payments) ; - 5“ L] [
COMPLETE OQUTFIT 11} Gns, Cocks Kan-Doo CL 15/ Jnggers Juggernaot Jor L k T 'F 1 Rl Nl i
Transmitter £F 12 o0 (Gald Traphy Winnoer) £6 10 0 AT : i l l lil i
Raceivar . £2 16 0 Mogow Competitar Jaggers  Rod - hond oo Eta29 | i
Actuator (Prov, F'||:| .. EX 1& & CoLo26LT | LT €8 100 GiBiug Al enphier, owd certole oeees-
:j boserles ore apleer fo alieranior dn §

_i

*I T'S ALL IN EASY-REF. LIST No. 3 (with latest supplement) &y
T et HOW TO  ORDER e

1 . & Send cash, cheque or monby order I/r
P'a'" .“"rlﬂ ]}ﬂ“lllﬁ “"I]I‘I‘H‘ with nrd-::r. -urrr poy  the p;umrm. J '5"
Ordars over LF paost free; wnder, M“
We have the ooy trained stall pml specially sond /= postage for kite, &d. for
cauipped workishop ety country devoled § secessarios, mnless stated,
exclusively o repairs, test and service.  Yoa .
can el an the enggine you send us coming MONTHLY PAYMENTS

back toe vow IS fight.  Tost cortifiente i Engines aver TR/~ cortoin kits and

Hlfl;l-'ustr.:::rr?#:'lr?l‘ with every ]Fﬂu. 3 ulhr_-rhﬂn? i;-lu.-re Indicated may bo ]

!, o Weth We can mo lorger service purehmio ¥ manthly poyments.

FRO englaee, Send 5AE for dotelle, Eu ﬂ' “ n I' I' u w ﬂ- n u n‘ n l u " n “ " "'I <
alaphans. L° OPEN ALL s Two mlnulu from

LT e P P T T T L NORth S1@] BATURD Holtaway Road Und

Hindly mention AEROMODELLER when veplying to adveriisers

-
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3, CYLINDER STEEL

The evlinder is the most vital single component of a
“Dhesel™, 0f alone for the fact that on its fitness
depencds the engine's useful span of life. The choice
ol material for the eylinder can therefore make or
IVAT An Crging.

__Mill.la set the standard of performance and engine
e by making the evlinder of Firth Brown Nitralloy

HOCM 7 Seel, o Chromiuvm-Molybdenum  steel of

admirably suited virtues,

% HCM 7 hones to the fine “dull grev' finish
which is perfect for ideal smoothness and effective oil
retention. "I'ﬂ'.l{*.'.'c' properifes  ere esvertiad for ldeh
Jerforianee.

H  The wearing quality of this tough-cored and hard-
surfaced steel (830 Diamond Hardness) makes an
enging ife of 400 hours a reasonable expectation,
This fife has hoeen peoved i practice over aod over apain
coened mnatkoen er AT fese of e CHReNT pwer iy,

. The nitrided case retains its hardness up o a
terperaiure of 50000, This is o great advaniage over
other surfaced hardencd stecls which begin to solien
ol 2MWC, Thaes i the event of rll.‘{'.l'.l'n'rr.f.l'.r:{.; oW o
fereediy dnbhwication, theve is o considerably less risk of
I SCLTe.

% In its nilrided condition the steel resists the
corrosive action of fresh water, sea water, steam and
meist atmosphere,  fn proctice thiv mceans thad yowr
CAFINETT dw omed e fessy oewgine 5 wirhsiands severe
clinatic conelitions awd weeds Rrdde attention in every
ey mse,

151

Thix series of articles  spotiels  featorves o

details  of  desten  aarking  the  superiorite of
Milly Desels,

' | ] f

—

e S

PORTRAIT OF A “MIRROR FINISH
(Magnified vertically SO000X. and hovizentaliy 50X

Section of o Mills 13 co, Cylinder alter hosing (above) and
the Celinder Wall afier initial runmning-in (below),  The
average surfaee finish of the liter swas 259 mg, inches ©
the averige finish of the cylinder wall berween ports wod
TR was 1483 mue inches (less than 2 millionths of an inch),

Foorpore - Though to the naked eye o cylinder may appear
to have “mirror™ linish, modern lnboratory  equipmend
revesls mercilessly the slightest unevenness, by paing suitable
distorting deprees of magnification, )
Incidentally, the piston and cvlinder de not louch each
other,  They are separated by a Glm ol oil, AL the sime
seatle ol mugnificationand the normal Mills piston clearnce
of A0S, s film of oil would measure 3 inchies in
thickmuss, and the pisten belonging lo the cylinder wall
in the lower Mustration would be Found o be Aoating some-
where at the level of the outlined word “MILLS " in the
heading of this advertisement.,

Mills Diesel engines are designed thronghout on seientific peinciples proved in experimental resenrch, and all maierials are
selected without compromise for suitability and quality to give lasting life to enpines of superior design,

T5 e |10 ozs, Thrust, 2 ezs. Weight, Max. Power a2z 9,000 RPM £33, 5.0
I"3 ce. |8 ozs. Thrust, 34 ozs. Weight, Max. Power at 10,000 RFM £4 . 15 . 0
24 ee. 32 ows. Thrust, 6 ozs, Woeight, Max. Power at 9,500 RPM £5 . 10 . 0
13 ec.  Harine Unit complere with Flywheel and Exhaust Seubs £5, 5.0

LUSE - MILLS

BLUE LABEL DIESEL FUEL-IN THE 10 0z CONTAINER, Price 2/6

Wihatesale Digtribngors in the LK, 0 E. KEIL & C0O. LTD,, LONDOMN, E2

. ‘MILLS BROS (MODEL ENGINEERS) LTD.

" 2 VICTORIA COLONNADE * SOUTHAMPTON ROW * LONDON * W.C.|

fifwdly wewfion ARROMODELLER qwohen vepiging to adveviisers
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£.D.DIESELS

“'i!-* “

-{r.

YWorld tourists—Iiirst class | Apart frem the wremendous demand at home I:"|1'|l:l it s
no exaggeration to say that the majoricy of British Model enthusiasts choose E.0.'5), the
cantinuous flow of arders frem overseas fill che ED, factory te capacity.  For many
months, day and night shifts have been in oporation at the E.D, works, There must

b a reason,

Tec. MARK | BEE (the cnging with a stings . . . . . .. 2 5 0

3 e, MAKK L, prepls with marine models. e . e £3 I 0

3 e, COMPETITION SPECIAL. Rocord. Holder cantrel fine, 8995 mph. .. ., .. £3 1T &
- 249 e, FARKE I, Record Molder = £ " Cars, 505 m.p.h. ie 5 p

Do nat ordor direes, enfer from your nearest Model Shap.

L) WADIO CON TRM UNIT

n . Surpasses any known apparatus on the markec for vmos e
reliability, cfficicncy, design and price.  Provides the
| answer to the ever-growing demand for reliable
: control at leng range.  Simplicity itself—no technical
knowledpe required.  Guaranteed range of contral is
1,000 yards, but under test and severe conditions
eraft has been controlled ot much longer ranges.
Unit comprises two-valve battery-operated  Trans.
mitter size 87 high, 77 wide, 977 deep. a three-valve
glreult Beceiver with single tuning control and a
clockwork Sorvo.
The complete set is of compact design and  mindmum
woight consistent with mechanical and  clectrical

raliability. Complete unit, less bateeries, £14 10 0.
Whodden Box retdrnablde 57—
Ask dlor descriptive  llterature  from your nearest

The Trantmitier Maodal Shop or write to the makers, ' Twa views of the Receivor

'.EI.ECTROHIC DEVELOPMENTS (SURREY) I.TD

DENVELOCP:ME NT E-NGG I NGEVE RS

15 5% (3. VILLIERS ROAD. KINGSTON -ON-THAMES, SURREY, ENGLAND .

Kindly mention AEROMODELLER aelien veplying fo advertisers seu
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L. H. SPAREY

engines awaiting tests, this month's report deals with

éLTHDUGI-I I have several glowplug versions of standard
the first test to be published in these columns of a glmﬁg}lug

engine. The Nordeo 10 ¢.c, engine is the largest yet handled,
and the tests were carricd out with considerable interest,

Ag it was anticipated that the Nordee engine would deliver
considerably greater power than has yet been handled, the
Torque Reaction Balance used for the tests was considerally
strenglhened, and certain Earts re-designed  to withstand
anticipated strains, It will be appreciated that considerable
stress is imposed on any engine mount when a large enginge
such as this is running ** flat-out ", :

TEST

Engine : Nordee, 10 c.o. Glowplug ignition.

Fuel : © Rev " fuel, as supplied by cngine malkers,

Starting 1 Although, for convenicnce, pulley and cord
starting, was generally used in the lests, the engine was
experimentally started several times by hand.  Starting under
all conditions was exceptionally ensy, and once the carburetter
control was mastered the engine never once failed to respond.
As no tanbk iz supplicd by the makers, a gravily feed tank was
used, a5 the position of the carbuctter seemaed to indicate that
this methed of feed would be most suitable,

Running : The Nordec was one of the most pleasant engines

L e L ST e e sl tan A UL A A e SIS S Y e A AR A
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that T have yet hoadled, being free from all fussiness, and
maintaining even speed over a very large range of r.pom.
Catburelter control was smooth and certain, and the engine

responded  well to adjustments,  Long, steady mns were
possible over the whols speed range, although, at the higher
speeds, around 15,000 r.pm,, the fuel tank was emptied at an
alarming rate—about 2 oz4. fuel per minute,  No cut-out is
rovided on the engine,

BUHLP. ¢ It was expected that a high power output wonld
b desveloped, and, as may be seen from the curve, expectations
were fulfilled.

Firat {est was made at a speed of 3,800 rpan, and a vesult

of 213 b.h.p. was attained,  Tests wens continued at increasing
speeds, until a maximom eutput of ~480 b.h.p. was reached at
aspeed of 11,200 rpon,. Ferther increases of speed yielded
decrensing nut]put figures, undil, at 18,000 r.pan. eutput was
down to 200 b.hup,  Although the engine expressed willingness
ta revalve even faster, tests were discontinued at 15,000 r.pom,
Power,/Welght Ratio : 480 b.h.p. per b,
Remarks ;. The power developed by small internal com-
bustion engines is always, to my mind, remarkable, and it
makos food for thought that almost § b.up. can be'developed
by a small engine that can casily be held in the hand. The
performance of the Mordec, while in line with that of engines
of other capacities, may be considered excellent, if not
remarkable.  Inmternal constructional features of the engine
seem well desigred to cope with the power developed, and it
can be truthfully stated that the engine, after two days of
hard worl ander exacting conditions, seemed none the worse
for the experionoes.

GENERAL CONSTRUCTIONAL DATA
Wame ;. Nordes I8LG.10,
Manufacturer ;: North Downs Engineering Co., Godstone
Road, Whyteleafe, Surrey.
Retail Price : 12 0s. 0d.
Delivery : Ex-stock,
Spares : Ex-stock all parts.
Type : Glo-plug,
Specified Fuel ; 3 parts Methanol/] Part Castor Oil,
Capacity: 0-00 cubic ins, 198 c.ems,
Weight : Bare 18 ozs,
Compression Rade @ 10: 1,
Mounting : Beam, upright and inverted,
Recommended Alrscrew @ Runnoing in 12 12 ins.
100 10 ing.  Speed B 10 ins,
Recommended Flywheel : 6 to T oxs.
Tank : Mo tank supplicd,
Bore : 0040 ins. Stroke : 0.875 ins,
Cylinder ¢ Meebanite, attached by six 4 B.A, cap head
Allen screws 1 inch long. 2 ports.
Cylinder Head : DVT.D, 265 attached by six 4 B.A,L cap head
Allen screws 1 inch long.
Cylnder Liner : Mechanite,
Crankense @ IVNT.D. 424 sand casting,
Piston : D.T.D. 287 diecasting with deflection top and two
rings.
Cn%lhnﬂctlng Rod @ 2-T~40 dm};fﬂrgud.
Crankpin Bearing ; Bushed phosphor bronze.
Crankshaft @ 3 per.cent. nickel steel, case hardened and
rounil,
ain Bearing : 2 cage type ballraces.
Little End Bearing : Plain 2-L-40.
Crankshaft Valve : Disc t]}'pc D.T.Ir 424,
Plug : }in.x40 T.PL, KLG,

Sport
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Wakefield Models (continued)

Six Wakefiolds wera 1aid deown towards the end of 1047,
of which cne was a streamliner with the same wings, tail
and propoller unit,  Two streamlined-slabsiders only wers
finished at the time, basically as 1947 layout with slightly
longer fuselage again, Joukowski wing section and one with
mono-wheel and one with twin-wheel undercarriages,

There was litthe to choose between them,  Both trimmed up
ta the 4 minutes 45 secomds mark on 1,000 turns and both
had an excellent glide, The mono-wheel version was lost
test flying just before the first Wakefield trials ;  the other
flew away on the last fight in these teials,  Only the former
was ever recovered amd that so badly damaged that it was
written off as a contest model,

The wings from this went back on to the original 1947 job,
which fmmediately began to perform lke the later modola |
Another twin-leg wvorsion was completed from the original
ling and trimmed for the " Walkefield 100" The weather
was 20 atrecicus between then and the contest day that
trimming was rather incomplete—and a check flight early in
the morning on the day in question resulted in the job flying
away. Hence for the Trials only the 1947 job {with 1048
winps) was left,

This, too, as recorded, flew away on its fivst flight—the
worst feature from the writer's point of view being that it
came down on the DT chute all right, but n such an area
that it was quite impossible to locate it. It was a job which,
trimymed as a reserve maching, had a performance very nearly
equal to that of the original contest machines.

The streamliner did not, on the whele, compare favourably
with  the streamliner-slabsider serics. It was  certninly
inferior as regards climb and certainly no better on the glide.,
But it never received quite the same attention as regards
trimming as the others at the beginning of thoe season,

Structurally the streamlined-slabsider layout now seems
standardised.  Built right down to weight, the fuselage has a
woak point just in fromt of the wing box. This is only
apparent in very bad landings—e. g, fiying into a house at
the ond of the fight, but in most cases the models recovered
after fly-aways suffored in this respect.  This is a point which
will receive attention by the addition of local bracing (i, a
false longeron running inside the main longeron in this
region).

Aorodynamically, the desipn can only be cleared up in
the region of the nose and the present method of construction
(sheet balsa super-stringers) will probably be abandened in
favour of more stringers of smaller cross secton. MNosc
entry will be improved by lengthening the spinner and
enclosing the whele of the freewheel unit and winding loop
inside the front of the spinner (sce Fig, 8).  MNose entry is very
important as far as drag reduction goes—the drag of an
unfinished spinnee of, say, 1§ ins. diameter, probably being
highm' than that of the rest of the fuselage.

I'he only other way to reduce drag would be to modily
the fusslago shape. In view of the comparable performance
of the streamliner it appears very doubtiul that the circular
seotion has any less drag than that of tho prosent form.
This leaves only reduction in wetted area as a source of
potential improvement.

This has been tackled in the manner shown in Fig. 0,
which at present is being flight tested alongside a model to
the standard layout, The same basic proportions of the
orlginal fuselage are retained, but both wing and chute boxes
arc talken outside the lines of the fusclage propor. This
gives exactly the same rubber clearance as with the standard
layout with a reduction in structural welght and considerable
reduction in woetted arca, The spinner length is cven more
exaggerated to fit in with the slimmer nose lines,

It now remains to be proved whether or not the form drag
of the two bubble fairings is appresiable or, in othor words,
whether a saving in overall drag has, in fact, been made, If
satisfactory, it is intended to develop this model with a

' faldiug-frcﬂwhmlin¥ propeller (6., one propeller which can be

nsed either as a folder or freewheeler as conditions demand)
and retractable uwndercarelage, which then represeats abouat’
the acrodynamic limit to which the streamlined-slabsider

can b taken. ’



March, 1949 AEROMODELLER 215

==, 28 c.c. BUZZERD MASCO “KITTEN”

Gowored by Briish Patent No, Moat successful ' Elfehon table
893861, Aaitcsted in lnst month s gpocial."'  Con ba built wilth sexow-
Aeromadéler . Comploto sat of 4 driver, handbrace, drilla and
dis-castings in aluminium alloy soldoring iron, Racing car modal
and mazalk, and 17 othoer parts (o o consiruciion kit 124 inm long, B}
complote, many paris machined, U inm, track, for Mills 1'-3 0.0 o1 6 s
with [ull size plan and assembly () angina . Mnn?Eru!'nI:ﬁnnmd rt,
inotructons. (A lathe is rocuired o Algminivem body . pane, O on
1o complete this ongina, drive. SBorbo rubber wheels. Dlus-
bt no  difficult apern- tratod 2,800-word mstructions. Full

tions romain Special N'DtE ! : ) nparos  Acrvice. Runs on
undone. } 50!‘ Goods offexod actually in stocks :Lln:'?ﬂ' ., dinmeier irack, 75}’.
FRICE pramsl postal # cnl madinte delivery, PRICE

8 c.c. &~  HYDROJET
DIESEL ENGINE I.:_-= . Jot driven Hydroplane for Jotex 380

CHSTINGS mators, 17 ins, owverall length,

Spaod 2025 m.g'.r.h. Fly and balaa

= conatruciion, wlly plankod hull,

Build this Sparey ' babe " suitable for _ Complets kit with all parts 1o finish,

modol nroraft or Clasn © cors, N including paint, Full illustratad

Six pioces, Hee In aluminiom instructions, Will run on civeular
for crnnk-:.:u&..ﬂmtdma-m Ll b a
plate, oylinder, carburettor

ar stralght coursa,
top and fuel tank, and in hrass \ T ]
for carburattor body, 3,000« Pricn, 1 ]'ETMOBILE
word ioslructon loafllot, [ull- the mot -

slze drawing.

o T Jet driven super aporie model car
5 c c kit for Jotox 380 Motorn, Leogih
it 114 dnm, Beauiiful predabricatod

"jfi DIESEL ENGINE & it o B re it s
CRSTINGS :::;d[::::.:;::igﬂ:?-““ and full lustra-

Famoun Bparay ABROKOD- - . ——— e e

Ei.lﬁinrslﬂﬂiiﬂ-In:”?‘\::zr]rgl.mgg % Somd §d. in stamps for fully illusirated lG-page price list.

A G, Fivi pigcos  In

. ] 5. St MODEL ACCESSORIES SUPPLY CO.

il I ——— - N - —a.

tho mat 2,000-ward  instruction loaflot,
full-size droving. BILLINGTON RD., STANBRIDGE, Nr. LEIGHTON BUZZARD
JUST A FEW AMERICAN We promisod you,allin good time, o madel yoars
CJ.!'L MEGOW KITS. ahoad in dosign . . Well, hora it se=ar rather

hero thay aro | READY 21w MARCH. Adeer six
month's  patient and  mothoedical  resecarch,

They are really "tops” in gualivy
1 omnd attractlve in dosign.  3:

O gYSTREAK " Fealuras: Pro - formad DAMID W, JACKSOM, 1'% Designer  has
Engines 1e.c.-2ce. fusalage,  Rondy formed ge Na“'-'-l’ o Hunnplane E‘;ilr:fn:ﬂ: 18T FLYING WING in TRIPLICATE
IIJ{T Postage wings. dPr-:-bnn;: LiC. The most simpla Sl Madel ':;::_ . I4J|'lﬁ Spanm  VWoight  FLP.H

I = Eﬁr:.g:; “_Inl:t:.:mr:u;:::r- to Build and Fly. ! h u JxNI;A I Elunt Model 337 9 wrs, 5560
. ot CARMITA ' Speed Modal I0% 10 s, 65780
WBANTAM Speed Control - Lina. 10, HAMITA *° Sports Madel 30” o 45/50

SPECIAL "™ Built-up wings, Pro-form-

A neator © otype of modol whichaver may bhe
Engines1 e.0-2.6 ce, od fuselage.  Drop-out

* your choice . ... Romember —ore 1'S Flying

16 9 Poitaga undorearrizgo. + Wing Kit provides you with a stant model,
J||I b= i e : *_ a speed model or sports model all in one.
R Sporis high wing eabin. B - ] o S_"I"UdNTiS- — ARITA o STYLE ! .
Englnes 2:5 ¢.¢.~E ¢,¢, Fre-hent  underearriage, "HANOY BIFE™ 15 * u'Tr “L'Fr.g:., grararg “are Mited End sagine
227 Fojpee Quality soft 23" rubbor |  n NANOY SEAPLANE " 1876 12 [ P SPEED — o ANITA © KIND 1
I fee whaonls, Postage 104, Sealler elovarors are fitted. Engine has no off-
v QOMPETITOR " Pro - carved  hollowad UAMITA * s sereamlined to tha last degrec— 500 3pond propeller and hoavy spinner vsed,
Engines 2.6 e.8.-6 0. Tusclogo. Shaped leading with detalled cabine—cowled in engine {Inline SPORT — = ANITA " WERSIOM !
34 '9 Poswage and eealling edges.  Fre- type) and che tank is located in fuselags under Small elevaters a5 In speed model,  Stunt pro-
/ 1= bene undercarriage. a removable hatch,  IMustrations nest month, pollor uied.  Eogines | e to I8 c.c. 1876
M.5. Spring Clips for roetaining wheols Tempered Steol  Rules 673 15/32nds,

i tdaring — 1HG—14G—12G, | && b} in 3Tnds and G4chs, 103 6720
wihous saldoring - lKG—110-e. | ¢éSlipstiream”” Super C/L Tanks | ot sie 173, 7520/ 0me

in 3inds and Gdehs, |4, AT
Plastic Fuel Pipe, 10°—1] mm. 2 mm. IGths, 20ths, S0chs, 100chs and édehs
23 rmw, in packots, Fd. Brass

i F/%. First Qunlity Pure Sable Brushos
bushed Boll-cranks 5d. Crafesman Planer

Fostaga 3d.

with ocnamelled handles, In vari@us

g{ldl' F:;!;M.; e sﬂ:::ﬂfg Sﬁ.;‘l!:;l E;;rni ¥ 51';"—'1- EJ%HEL:T -__:J::Lail wsnrlci l,.-'lﬁ._ :l,-'ll;u_
FE-{<13 . e ¥ ~u " " quirre zlr
Boxbs, poditive cateh and handle, 107 = - Brushos, 1,/-. l.:}ll'!z-lla.ndlnd saofe hair=

Gvu4" 215, Frog Plasdc Props, FfF od Dapo Brushes, 173, 37167 Ox hair

and C/L, 26, BRITFIX '° Super e ono strekes, 30, 3087 306, 5007 6,3,
Coment, gonuincly recommendad, Td 3 ? 3!9‘ 5 3_ * slipstream *' Aircord Tyred Plastic
Swenn Barton latest typa Handla 176 ! . Wheels made fn oa whole host of
Surgical  Blades  eo g, 6d. each, Roecognited by thousands as the swpreme /L Stunc Tank,  Simpla colaurs—uwill not seratche—very light in
W Altan ' Walve Spouts, 3=, ¢ Mer- to fix in Tusobages of all typot—roaty to 6ill and boing tramsparent, wealghe 17 10, 137 172, 1§37 14, 137 2f-
cury ' Ajusterline CFL Handles, ¥/é, you are able do see  whaet you aere filling,  Constant and even fuel ldeal for all types of flying mgdels
M.5, Balsa Cutter and 8§ blades, 1756, supply in any pesitlan.  Lightese tank on the marker—has  greac Linem  Thread,  three strand, 1500,
My Balta Cement, 5d. and ad,  M.5. strongth  twbing  provided and J1'S SLIPSTREAM TAMK |S lengths, |/} per hank. Engine Fixing
Galloon fictings— J'5 Cacaloge 9d. EXCELLEMNT VALUE, MOTE MEW PFRICES [11] Chucfits & BLA. or & B.A. In packets, Fd.

J'S MODEL CENTRE - 6 BLENHEIM GROVE - LONDON S.E.15

Kindly mention AEROMODELLER when replying to advertisers
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DON MODELS
EASY-FIX ‘U’ BOLTS

ARE MOW SUPPLIED WITH

FOUR SIMMONDS LOCK NUTS

OVER TEM THCIL.IE-EI.ND SATF...‘;FIED CUSTOMERS ARE
NOW USING I:IUH A I!EJ'LTS

DOoOM MORELS

Easy-Fix ‘U’ Bolts .| —
Suitable lar Mills, [ D PER — .:_'._"', = "l'
Aemco, Frap  and =l B

9'3' "

lcoc. Cngines. Potd r.l.l_r.'i l] s
Stote Enpine wlien ardering

THE § STAR FAVOURITE

DESIGNED FOR
THE MILLS
13 oo,

* EBasily eoawor ted oo
take ALL cngines
of 1 1o 3 €.

22 in. Cantral-Lino

! = ,. _.--"'-.
E .
THE -
® " RIVAL ‘= ing
Poie bl
SOLID AUBEER WHEELS 2/« extra, PLAN OMLY 273 past free,

MOW BEADY - The * MIFTY ' 6 in, Span OFL STUMT MODEL,
Milty in desipn and Prize.  Oaly 124 Poseape dd.
BN MO ERECLS, 65, Atlantic Rd., Brixton, 5.W.9,

IT’S HOT!

Enthusiasts all over the country are -l:rus:.-' building MORDEC

angines into ctheir |0 ce. madels for this secason’s events. f

you want to really enjoy yourself and get amongst the winners,

get cracking, it's not too late, but remember anly  the
best will get you there,

+* NDRDEC means PERFORMANCE

A ._I The Mordec 995 c.c, Enginme, is,
&k |
«;:.w.;'-? + Progision bullt throoghout.

% Tosted for poerformance and
relinbillty.

Ideal for Contral L,

*

+ Free Flighe, Stume or Hadie
Controlled Mode|s.

*

The firese British Buile Racing
engine on the markat,

THE

“Ap NORDEC 10 c.c.
2 b Lok Jl,,.un'l.-l.u or Celow il
I""-l' stuarchicfy ]

Available from stock ot all Iflr: best dealers,
Prices: - NORDEC R.10. £12.10.0

NORDEC R.G.I0. £12.0.0
DON'T DELAY, GET YOURS TODAY!

MNorth Downs Engineering Company
GODSTONE ROAD —_ WHYTELEARE - SURREY

W iharnrawver v B 8was
I yan are mot served by a Model Shop
in your Districe, arder with conlidence
rarm  my Mail Order Dopartmont,
RETUAN & FOSTAGE GUARAMTEEDR

DUBATION  KITS t. d. POAWER FREL FLIGHT, ool
Playboy .. 33 Pirate . I3 &
Englet 4 & Slicker Mits .. . 10 &
Achilles 4 0 Slicker 437 .- A
Strato Baby 50 Slicker 50° ‘e R -
|-::|: . 6 0 5-|;I;kl'!|' 61}' ar e a7 &
Eumpr:l:utnr 70 Bamdic ' . il 0
Cluestes I8 &  Cutlaw . . -
Saturn 13 & Stratg " 17 &
Wanus 15 0 FROG 45 - 50
Jupitar , 15 0 Contirian . .. ..o B3 D
5t r-'l-lﬂ!PhtW I7 & Eipper FEA
Sprito . 4 6 PCWER COMTROL LINE
Jagiar . a0 Phantam Mice . 1 &
Flying Minutos 21 0 Mippar ., .. T
Hival ‘e - . M &
GLIDER EITS Guoblin e i v 15 .0
Gremlin . e 30 Wandiver ., a e [
Wictory . 4 0 Radius ., \ . 17 &
FROG Fairy 7 oh Mhantam .. - .- % &
FROG Yanda . a9 b Thunderbird . . P
Sunnanvind .. A Salbire by A vew 166
Albatress . 0 Cossma 1B 3

Speciall l'ul.l:rI |v.‘||.l.ls!"||:||:|'!- 2l Feesl Ellhrl'm- Tasting bm-.e;l. will “,| = maosk
enginos up te 5ce. Price 3376,

ARTHUR MULLETE

16 MEETING HOUSE LANE
BRIGHTON - SUSSEX-ENG.

Windly mention AEROMOODELLER when veplping to adeertisers

B e T EEL]

»—7 MODEL SUPPLY STORES

Maifre et of Marthern factarg af
“LTMNX" “LYMNX SKYLEADA  and
cCUB" ete. SKEYROYA Kl

Complete range always In stock,

SKYLEADA - The Supreme Kit.
*THUNDERBIRD "—C.L. Stunt job, 29" span  22/4
“ ZIPPER "'—A super power duration job, 447 span 276

MEW | “ FLYING WING ' C. Line Kit .- 15{--
Y CAVALIER M—S35uper 307 span rubbear |Db . 56
“3.FOOTER *—A!ll Balsa Glider .. e 5'
SWIZARD "—All Balsa . . .
HEALCOM Y21 span . ‘ . . 315
“ ]&6 " FLIERS va in o . . 2~
SKYROCYA FLIERS . 1)6
Full range of “YEROMN" HFNLFI\.K" L AE“DHDDELS” heits
E.D. “BEE"™ | cc. .. . . fs £2 5 O
E.D. M. Il 2ceo. . i £3 10 0
E.D. Competition Spcclnl 2 .. i £3 17 &
E.D. Mk, I 25 c.c. . 5 < £4 .5 0

Every accessary always in sm:k including completa
“ BAT." range.

DEALERS | MODELLERS [

Send for Tarms. Wirite for Lists ROW |
SPECIAL EXPRESS SERVICE dd, Seamps

MODEL SUPPLY STORES
I7, Brazennose Street,

Manchester, 2

e, : BLACKFRIARS 6159
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The power unit with

CSUPRPPIRIOBEMNANCE ™

TWWIN RACES = FEATHERWEIGHT
HIGH
COMPRESSION - SQUARED PORTS.

FIETOMNS * TWIN RINGS =

ROTARY VALVE INDUCTION

BUSHED CON ROD -

L)

. erg,

Fell Detafls From —

ETA INSTRUMENTS Ltd.

(Minfature Engine Divisios

BYPASS, WATFORD, HERTS.

1

|mp”|m.-1_|“||‘q o e o e s s

% MODEL AIRCRAFT SUPPLIES

______ == =TICKETTS,
i Ilr, will dispaich to vou post FREE any kit or wgm-"

LIMITED: -

Tisted below,
B ower. Dusration.
Frog 45 - - - 35/ Frag Sprite - - A6

{ Frog Swato. D « = 15/ HKeil Ajnx - - B/-

? Keil Dutlaw - - - 27/6  Keil Eaglet - - 4/6
Keil Bandit - - 21/~  HKeil Competitor - If-
Keil Slicker - - 22/6  Keil Contestor - - 23/6

{ Keil Slicker Mite - 10/6  @ilidoers.

{ HKeil Sonthernor Mite 11/8 o Minimen - i -
Control Line. Keil Soaver Minee - B/-
Keil Phantom - - 18/6 F:':ilt Searer Major - 11/6
Keil Phantom Mite - 1176  Keil Tnvader - 6/6
Keil Scont - - 22,6 Frog lvmlld“ h - 9/6
Keil Stentmnster - 19/6 Halfax Tern - - 10/~

t Mercury Magnet - 251'" #+ VYRHIROGN 4 i

LoKemeDoo - - 25/- IpawKER SEA FURY
Fiog Radius - -« 17/8 Control Line ¥it, 13/6.
B M. I Bee = £2.5.0 EJan Mk 10, 2 e, £3.10.0
E, CfSpecinl - £3.17.6  E.D. M. D00, 2449 co. £4.5.0
Frog 100 - - ER2B.0- Mills Mk LI . E4.15.0

ESSEX.

!
321 Queens Road, Southend-on-Sea

0 e s - S 5 i 1 e 0 e i o B e s R e B i

1 [HULL ¢o S YOU-BXPRESS!|
Frevee e eeebnbefe b edsdd ¥ ordis i et -
NI ".’ ]‘ ]EI‘ [J‘ n}m}i ﬂ.f-r:;ﬁ];rur;grﬁ{ﬂaHrm-—nri-rn nr:l'ﬂ'\fl.l{?r::;ﬂ
X ) P A o, (LI 4 M RET AT T |
SALOIS Do the seECLAL mmnm*ﬂr”:’}:n i
1E Bag | f?ﬁlﬂiﬁ sus.oll i :nu-rnm_-une KITS
ED 2 M ' =3 KK Plhantom Mie, "
0.2 e . E310.0 ) KK Phantom 217 .. o 1E/8
ED T e, l':nnlg 5|n:v|:|'ll E3ATO0 | KK Seoue Bi-plane 2% /6
H::l::l:i:f'ﬂ . - :;Eg' KK Swentmaster | .. 1850
Mills 13 cé iy a g Frog Radigumd - 28
:H!;quk:: . . ﬁ:gg F'{;QE_D‘fjrld;-Wr 1378
. = Sl an [ e -
F-"erzcul%k. Il . li.igrg plnwkn:uS:t:t{:?;} ﬂ;ﬂ-
frog B 5 - - ﬂzﬂ-'a K Horiet (spoed) 45,
|| Frog 6o {Glu-Flugi © £2.80 E'_’EPFE_TEE'E'*’.LEF*’_“-'!E“NF 22,8
g iR e
r L . al in L
ETA “19” (Gloplng) . EB.19.8 || Jores + 300" oot giiio
I- NDRI?E_F___H'______ _HE:_HI}.D lntc-rt AS0 T Cuefie L, £3,10.0
1 Smip Dlﬂcﬁ"ﬁggﬁsuniﬂs B/ FHEI: FLIGH KITS
El T Dliasol Y KK Pirate ilor GEE) . 13,06
i mic Timers {Diasal) 181 KK Bandie (lor Mills) 1
Elmic Timors (Potrol) 116 KK Qutlaw (far £,0, i
Crakko Rovoountors 10/ | e Sl:-:ie.nr ,.{'1 ) /e
| Fuel Cut-of Valve .. 378 1 KK Slicker 50" 3808
Alton Fuel Cans ., 3= Era 45 32,'3
;'fllpliﬂlvwl"i’h . o g-"l" Frog Conturion gg':-'_
E‘}E g.mk:-r"“‘fl" 'E;:'—. ﬁ-:l':?_' Halfmic_l_ﬂ.nprur 2206
tunt Tank CO 8 Motors (KKy 21 I dull
Fs Slipseream Tanll;i 5,."& E_.-" 'B,-"ﬁ- IRETFUEE Jans I'rEr ﬁi—uwn{?nﬁﬂt [ 1]
Fuol Proof Tubing ., Fagt 1/ Slqckel HMite 1l]l.-'ﬁq
Laystrate Wire 4.3, H_.-L TImImL -
MeCoy Glo-Plugs ., v AADIC. CDNTHOL
{ KLG Mini-Glow Plugs El,-"-- KK Falean %67 span .. KR, TT'E
E Marcury Adjustalyne . T/6 [|E.D. Radis Cnntml Unic .. g14.10.0
_ALL ORDERS POST FREE—CASH WITH ORDER OR €.0.D.
} THE ‘ MAIL ORDER DEPARTAMENT :—
i M‘DDH. SHBPS 30, HOLDERMESS ROAD, HULL
i CENTRAL BRAMNCH :—
3 {HULL} WHITEFRIARGATE CORNER

|« BINNACLE” KITS ARE SUPREME o

BINNACLE SHIP KITS satisfy the most exacting demands of the model connoisseur,

FICTURES IMN ‘I;.INE YEMEER., A NEW HOBBY ALREADY EMTHRALLING YOUMNG

————

' BINNACLE MARQUETRY SETS
|

Ma, 2

BALES POSTRAG

PIROVES 1T DALY

HND OLD ALIKE. Mo.2 MOW OM SALE PRICE, 7/-,

Ma, 4

E‘,UHRE::*T KITS 1IN STGCK

Ship Kils
M, i, L MTE L, . 38
Mo, 2. RBAF, LAUMCH R T
P, 3, CaB CRUISER a9
ber, o, FLAF, LAURNCH . Ap=
o, 5. M. FLT.E, -

CIRECT FOSTAL SERVICE ADD 34,

rqualry Sots. No. 1 66, No.2 7/-.
FPOSTAGE -'Hm f

BINNACLE proDUGTS LTD.

e .

l'\’hl{lly mtrufiml :Ibllﬂﬂfﬂﬂ&h.ﬂ!‘,ﬂ wj'u'u mpl‘ﬂhuy {e ﬂ'l'f!ll"lﬁi‘il::‘il'!

93, WALKERS HEATH ROAD,

B IRMINGH AIH. 30.

L
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|/ diesel desiqn

This series af articles  spotlighes  features and
detaily  of desien marking  the superiority  af
Miils Diesels,

4. THE CRANKSHAFT

Constant striving for perfection calls for exhaustive research
into the behaviour of each component.  Here depicted is a critical
examination of a crankshaft of the new 24 c.c. Mills Diesel.

A shaft, picked at random, was submitted to specialised tests to
ascertain its actual strength at the points most highly stressed.
These points are the crankpin which has to transmit the power
of each explosion, and the mainbearing just behind the driving
disc which may have to bear the full brunt of crash landings.

Principle of Torque Test.

Torgue Tests: Using suitable equipment, an attempt was
first made to shear the crankpin or break the shaft under
exagrerated working load. This attempt failed although
eventually a load -of § ton was applied to thecrankpin ; after
that the test had to be abandoned because the driving disc
began to slip, However, the test had by then confirmed an
absolute safety factor of 145, and proved i’ impossible to
damage the crankpin even if the engine were suddenly
stopped dead from maximum engine speed.

Bend Test: A variable load was then applied to represent

the impact of crash landings. After increasing this load to .
500 Ib. ins., the shaft only bent to an angle of 13 minutes, /C\

i.e. less than § degree. Although this imperceptible bend '

18 measurable under test conditions, it would not interfere = } !
with the usefulness of the shaft in service.

In fact, subscquent tests carried out with propellers re-
vealed that even a pood quality laminated propeller will
break at one tenth of the load mentioned, thus in practical
use saving the shaft from the test to which it was subjected
in the laboratory, . U

Surface Hardness:  Inspection for. surface hardness con-
firmed a Vickers Diamond Hardness figure of 852 which |
in conjunction with the excellent surface finish of the shaft : !
is ample guarantee for exceptional wearing quality. Principfe of Bend Test, 5
Once more, all the tests proved the nickel steel employed to be !
the right answer to the demand for surface hardness, strength - |
and elasticity, :
Unretouched phata of shaft

after test. 75 e, 10 ozs, Thruse, £3 . 5.0

I3 c.e. |18 ozs. Thrust, £4 . 15 . 0
24 c.c. 31 ozs. Thruse, £5 . 10 , 0
[*3 ece. Marine Unit, £5, 5.0
Mills Blue Label Fuel e 26

Wholesale Distributors in the UK. E. KEIL & CO. LTD., LONDON, E2

MILLS BROS (MODEL ENGINEERS) LTD.

2 VICTORIA COLONNADE * SOUTHAMPTON ROW - LONDON - W.C.I

Kindly wention AEROMODELLER wohen replying to advertisers




9 REASONS FOR
CHOOSING AMCO

. WEIGHT — 3] sunces.
® OVERALL HEIGHT - 2§ inches,

® MOUNTING - Beamm ar Radial without
adjustmaont or extra Tiiings,

® INTEGRATED SPINMNER FITTIMG to make

stream-lining casier.

& PORTIMNG —- 380" rype to give .Increased
efficiency.

® ADAPTABLE . TO G.PLUG — G.Plug - head
available for run-in motars,

@ R.P.M. — Upto 13,000 with maximum power,
® INTERCHANGEABLE PROP. SHAFT.

WEIGHT RATIO
073 BH.P. per lb.

& AMAZING POWER -~

L

i m
-

woon [ERRE T T
R.P M. o 1000y

AEROMODELLER May, 1949

'THE FIRST ENGINE EVER TO BE

DESIGNED AND BUILT SPECIFICALLY

TECHNICAL GEN

A high-speed two-stroke rotary-
induction compression - ignition

FOR MODERN C/L STUNT AND SPEED

Concentrating on those leatures desivable for the
attainment of top-line performance has resulted in an
engine fur in advance of anything yet offercd to C/L
enthusiasts.  Maximum , power output is reached at
9,000 ‘and i well maintained wp to 13,000 r.p.m.
This amazing performance gives fvers far greater
mancuvrability and confidence in handling the more
advanced planes of to-day. Other AMICO attractions
include choice of beam or radial mounting, low overall
height, correct jet positioning for stunt tank, nonp-critical
carbpration, and of course AMCO QUALITY.

¥our dealer will be plegsed: to-show gou the
newo 35, aswell as give gow the leaflel abowt it
So please do not werite for information
o arder, fromy us bl go o gon lecal
idealer instead.

SUITABLE MODELS

C/L STUNT—200-300 sq. ins. wing
areay All-up weight [2-16 ozs.

engine, for upright, horlizontal or
inverted mounting. Any good fuel
may be used such asMercury No. 3,
with confidence, After several
hundred hours running, and Its life
as adiesel is pasc-prime, the AMCO
35 can be: converted to G.Plug,
making It virtually a new engine
again. .

0 35.

C/L SPEED—Wing area 40-60 sq. ins.
All-up weight 1014 ozs,

F/FLIGHT —Duration Pylan, 50"-80°
span  such  as  Slicker or
Banshee,  Semi-scale up to 727
span, max. weight, all up, 3 1bs,

FIROM  ALL

1;(!"“ DEALERS 97,6

Hotor

Designed and Manitifactured by gﬂ"}{al CHESTER

TRADE -DISTRIBUTION AMND SERVICE

MERCURY. MODEL AIRCRAFT SUPPLIES:, LIMITED,

308, Holloway Road, London, N.T.

Phana : Morth 4742-3

,f.fll'f”_rj mention AEROMODELLER when veplying o adeertisers

:
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AEROMODELLER

HAVE YOU HAD YOUR COFY OF MY 1949 PRICE

LISTS ? If mot send TO-DAY!
Accessorjes List, price 4d.

List, price 4d.

pries 2d.

Meodel Aircraft and

Maodel Race Cars and Engines
Model Ships, Gallecns and Acecessorles List,
Cr Special Offer for this Month Omnly. * All

the above LISTS, 6d., post 2d,

ETA 17 GLOW
PLUG EMGIMNE

Price
Ie/&
plus

P. Tax
w11

Poct Froe.

Send for Leoflat,

The Power Unit with * Super
fermanes,” Twin Racer, Foacher
welght Pistons, High Compression,
Squared Ports, Rotary Yalve Induc
tian, Bushed Con Rod, ecte., et

*

Keail-Kraft TARUFLEX unbreak-
able Propellers, ideal for contral

line {lying.
8* dia, Price 3/6 Pase 3d,
o din Prico 4/4 Post 3d.
10° dia. Price 5/3 Pase 3d,

E.P. BEE | c.c. Diasel Engine
The parformance of the E.D. BEE
oxcoeds that of many of che mars
expeiaivy vigloes of aimilar capa-
cloy.  Welghe 28 azs,, R.P M 3,500
with B = 4" propeller.  Many Keil
Kraft PIRATE models have been
flowen  frarm sight when  powerod

with an E.D. BEE. Price 45/
¥
Frog MNew FLEXIBLE AlR-
SCREWS
9 5. Price 24 Pose 3d.,
8= 5", Price 24— Fost 3d.
BTHET. Price 27 Fosc 3d.
R Price 276 Fost 3d,

The Mew FROGE 407 SAUPLAME, The “ PRIMCE"

This Gne sailplane s the lacese FROG guality klo for 943
High Performamce—Madern Construction—Complles wich alf

Cantase  Regulagians,

Al wooden pares are accuracely cut.

selected strip supplied, together with finished shaped nose

and  tail
paris

blacks, etc., pressed transparent cabin and  othor

Price 25/, post paid.

Y Caontral line Flying by B Warring, prce 10711

® Model Glow Plug Engines by Bowden, price 3701

| The Latest MODEL PLAMES

Saerica by Raa YWarring, ready the

and of May., Price 1/8, post paid,
.
raw Heil Kralt SPINMERS,
Plastic.
Snap-Cn, 1 1= dia, Price 1,9
Superionie, | L <lla Price 2/3
Pasr Froo,

EMDEE Diesel Timor price §/9
SHIF 0 Diese!  Tlmer npow 779
SMIF Petroi  Timer now ]

£

T
ALTONM VALVE SPOUT now 374 |

The above are past (rce.

*

@ Send for particulars of MY
MAILING LIST! This service
is FREE. °

22 & 22a, Castle Arcade, Cardiff

FPHOME

poas

e

BUD MORCHAN

EMGINEER-IM-CHARGE

" HYDRAULIC ENG,

You are Offered
A GREAT CHANCE

» Britain ', said a famous writer m a recent broadcast,
"“ls a country glittering with great chances for men of
encergy @nd courage "'—men such as those who have
trained under L.C.5. directlon,

But there is no worth-whire ace for the untralined,

Qur natlomal emergency demands tems of thousands ol
men who can undertake responsible work and command
high rates of pay. .

Ambitious men everywhare have succeeded through
ILC.5. Courses. So also can you.

Here are some of the subjects in which we offer thoroughly
sound frastrisction :

ACCOUNTANCY ILLUMINATION EMNG.
ADVERTIS ING JOURNALISM
AERCMNAUTICAL ENG. MACHIMNE DESIGNING
ARCHITECTURE MACHIME-TOOL WORK
BOILERMAKING MARINE EMNG,
BOOK-KEEPING MECHANMICAL ENG,
BUILPING MECHANICAL DRAWING
BLILPING SPECIF, MINING ELECTRICAL
BUSIMNESS MANAGEMENT MOTOR ENGINEERING
CARPEMTRY & JOINERY MOTOR YEHICLE ELEC,

CHEMISTRY, |, & O, MOULDING
CIVIL ENGIMEERING PLASTICS
CLERK OF WORKS PLUMBING

COAL MIMINMG
COMMERCIAL ART
COMMERCIAL TRAINING
COMCRETE ENG,
DIESEL EMNGINES
DRALUGHTSMANMNSHIP
(5t erte which branch

DRAWING OFFICE PRAC,
ELECTRICAL EMG.
ELECTRIC POWER, LIGHT

ING TRAMSMISSION,

TRACTION

AUARTITY SURVEYIMG
RADHO ENGINEERING
RALIO SERVICE & SALES
REFAIGERATION
SALESMANSHIP

SALES MANAGEMENT
SANITARY EMG,
SCIEMTIFIC M'G"MENT
SECRETARIAL WORK
SHEET METAL WORK
SHORT-STORY RITING
ETEAM ENGIMEERING
STAUCTURAL STEELW'K
SURVEYING {State which

branch)
TELEGRAPH ENG.
WELDING, GAS & ELFC,
WORKS EMNGINEERING
WORKS M"G'MEMNT

EMNG. SHOP PRACTICE
FIRE EMGINEERING
FUEL TECHMOLOGY
HEATIMNG AND YENT

HYDRO-ELECTRIC
EXAMINATIONS: E.J,B.C. Prolim., I. Mach, E,, |. Fire, E.,
B.Inst, Radio Eng,, P\M.G. Wireless Operators, M.O.T. Certi-
ficates, |.Elec.B., Civil Service, €. & G. Elec-, R.J.B.A
Board for Mining, London Matric. and  many Commercial
Cxam:

1,55, Examination Students are cooches yntll Succassiul,

Wirlte to the [.C.5. Advisery Dept. stating youIr require.
ments. Our Speclal booklat and advice are free,

T YOU May USE THIS COUPOM .. vanvsnnan

INTERNATIOMNAL
CORRESPONDENCE SCHOOLS

.Dapt. 128, International Bulldings. Kingtwaw, Londom, W.C.2

Flease send me tha Ires booklat describing your Courses In

Age

ICS

Mame..___.....
(BLOCK LETTERS PLEASE)

Addrai® ... aman

Kindly wmention AEROMODELLER when replying to advertisers

May, 1949
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AGAIN ITS CONTROL-LINE SELECTION
' e KITS ® EVCIVES

Ameo Mk, Il 87 T2/8
MERCURY MAGNETTE | ED. Comp. Spee.  T778

fntermed.  Stunt Troiner. Elfin |8 796
267 15/~ | Allbon Mk. Il 78 74/~
VEROM Sea Fury X Mills Ml 0. 13 5/~
Scale Seant. 2547 11/ E.D. Mk Il iwichas
E MERCURY K.K. Phantom G. Plughead) =
TH M Beginner's  Chaice. 217 E.D. Hi T/ -
I- l 18/ | ED.Bee 45—
HALFAX Sabre ¢ TULOM 5 c.c. G Pl'-u:
. . Spead Trainer, 187 1674 35/~
This kit roflects the latest and best in C/L COCKES Kan-Doo ETA 29" 5 .. G.P|ug
dotlgn. Itis a 0% stunt job, performing up Gold Trophy Winner. 267 Ex, Pur. Tax 119/8
to the full agrobatic contest schedule, yet it @ ¥ -

- E i~ il
rotalns afine semi-seale appearance. The Marlin 5/ "‘g”msb?“g "Ir fear

ie dn‘l:iiignohd to Ay on t'th Elfin I-8. It is definitely @ SEMI-SCALE i;;:j';_‘:m”” 6 148 . able by H
Nﬂmu:h -;a::::;': hpﬂﬁ.sau:dni.amv:::gzlen. APPEARANCGE 15 Maney BWITEE |5I'9 :M:'I.Tffifﬁsﬂurﬂﬁ
AR L R AR R AR R AR AR TR YRR EA AR rn s b #® FULLY AEROBATIC ROYLE'S Tiger-Moth ! En“” Srunt ?j;
LN AN r 2 ) s 1o AFER o,
anel er Ve *° O] L ENGIVE ® DESIGNED FOR g.;d‘:féi’ga Fwﬁ.z = | E G Sudne Tonks
AMCO 35 c.c. | i e
: C.C. | & NOT FOR SKTLEADRT'QQ:*W,‘PE';: MERCURY Bell Cranks
) d. 1o
Designed for BEGINNERS MODELAIR Mw Cull AJUSTALYNE Handle,
B : - - now
¥ ., P MARLIN K'Y compiela \
/L Experis PR and“prinica 19,"6 PRECISION Fr;Ean”ﬁ MERCURY Wira, 2y
. - Fheebadt, Frodl mize plares, fit=
;';m\:m Aﬁﬁ!ﬁf‘"ﬁ:: t‘l;:* struetions, wheels, cle,  Port Free KK St"mmu?ur. 194 Full List I';l;\fllo‘ + Eary-

sgntd Cogpecifically  For
middern C/L fying, amd HOW'S YOUR ENGINE 7 NOTE T NODELLERS.—Tow will find a

ils perfarmanee is.l('uii_?lt. . X ) . complate ond up-to-date ronge af kits, engines ond
CASH PRICE ::"'IC‘]'.‘IIHE‘;"‘ '“"dlr:l-'" Hix '“::‘: Jf i requires repair, fE'Cﬂﬂd{' accessories in Easy-Ref. List Ma. 4, which Includes articles
enine \;'n pocommcnd tioming or maintenance, sead it I of interest, Send 5.AE. {Larpe envelope, pl'er:!m] far your
97;’6 unreservedly  for  the to H.LM."s fully equipped repatr free copy.  You cannol afford to be without.
moikeller experienced in H dE‘PI.. with cgmpﬂetg cgnﬁ.

or hy easy :ﬂ:}u:::{;fxf]#:_tt::hn;g;:; i dence. Quick service:
Monihly skill this engine will satis- | Standard prices.  Giar- A
: Paymenis Ty the most ambitious. i anteed work, .
308, HOLLOWAY ROAD LONDONANT

— HERE THEY ARE [ROM FACTORY sl THE MARK HI 5 C.C

[

THREE NEW SUPER DIESELS SPECIALLY T0 MODELLER
DESIGNED FOR THE , % VULTURE
PLANE, CAR & BOAT 79 6 Y i COMPETITION SPECIAL
ENTHUSIAST — :

95/-

"LOWER, LIGHTER, FASTER,
RADIAL AMD BEAM MOUNTING.

Compare
“ Wualture ' with
any § co, €6 @
£F engine.

Also. the FAMOUS
HAWK .
e 616

SMALLER, LIGHTER AMND
RADIAL MOUNTING.

THE MEW ALL POWERFUL DIESEL
MARK. Il SPECIAL

5 ¢.c. VULTURE 55

N BETTER 5§ «c.c. yot made.
MORE costly than any 25 c.e

2 c.c. FALCON - ¥iC Model Engineering Co. Ltd.

&

7; RADIAL AND BEAM MOUNTING GRAVESEND Or to aur appointed ogents. KENT

'_ The Engine you have all been waiting for. REMEMEBER—A 7-DAY REPAIR SERVICE
A Cl"l-"l."El'IEE to the American Market in smmmsssssnressr s mmennnnnnn LT HERE AND F':-‘ST B L

5 ce VULTURE Mk, 199
£
tNﬁME cmesmei e e s rmnneeennee s | B 20 WAL TUMRE Mk, |||.9
6 Compare with any other t Glow-Plug head 10s, extn
' i FADDRESS e eeeeeeeeeenv v eenene.. | Ettended  Crankshaft and
2 . oat F5S- w0 PO/ ! Splnacr s &d. axtra. 6
i or. Flywhes! Bs. 6d, extra. E

]
PRICE * DESIGN - PERFORMANCE 1Drder Form, Piease supply c.0.0. | 255 HRWK Tl 5776 g

oo - ] 1 - a
Clnasified as ome of the finest 2 c.e’s in the world. I PLEASE WRITE In BLGCK LETTEH.S Delote whara n!{:\guary'

Hindly wmention AEROMODELLER when veplying to advecrtisers

¢
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Spotting Diesel
E'l‘ rolll]les—hy R. Burns

N the past two years T have had quite a number of maodel
cliesels Lrought to me which were tronbling their owners,
There have been nao less than 14 ditferent makes, in all states
of sickness and of health ) and for that matter some were
nearly al the ™ death do us part ™ stage.  All this experience
has resulted in o private svstem of my own for finding the
troubles, or il there is nothing wrong for deciding the best
running seltings. Tt might interest vou, so here it is.

Take the dry engine, and turn it over in vour hand, to see
that the Lwo pislons are not touching, and ta feel the compres-
sion.  Setb the maker's instructions and trv to start. If the
engine lails Lo start adjust the contra piston until it touches
the piston, then slack back the lever |42 turns,

Then mount the engine upright and withed filling the tank
introduce Lwo or three deaps only of fuel into the exhaost
ports, slowly turn the engine over holding prop firmly and
flick Lo stort. 11 the engine hyvdranlics clean in usual fashion
and prime with less fuel. 1 the compression is right von get
a short borst ending in an abrupt cut oot as the fael’is wsed
up.  Memorise that sound, as n similar cat-off ater shows
shortage of fuel {or sometimes not enough compression) as
explained loder.

Oscillation of the airscrew or a start followed by a rapid
slowing down of the airscrew o a stop,  tosether with
Enocking or a harsh metallic note, shows the exnct reverse.

H the engine does not fire vou can usually tell by the feel
of the flick whether to give more compression or by fhe feel
of your finger whether to give less ! More is usually the
recpuirement, and repeating the primury stact idea, soon gives
vou the right compression.  Never overdoe the priming or o
false impression of over-compression will result, Do this a
few more times, and the engine will warm up, when it miay be
found that a little less compression is called for,

Mow all that s requived is to allow enough foel feed for
the normal feed to tale over as the " priming start ** tapers
off. Take oul the needle and look at it. Tf it has & coarse
taper, like a knitting needle, it will need to be open about
half a turn from the off position, If very fine like a small
sewing needle the amount of adjustment might be as muoch as
throe torms. - Fill the tank, and set the needle o @ Hetle loss
than the guessed setting {for ranning, and repeat the ** priming
start " swithort choking or sucking in fuel,  The normal short
burst will result with possibly a slightly longer perioed. Try
again, with a shade more opening of fuel conteol, and soon
yvou will find a position where the normal fuel supply will take
over from the primer and the engine will continue to ran, T
have had an unknown malke of engine ruoning in under a
minuwie from first trial.

Onece ranning and the cogioe warmed wp, listen to the
engine note and look at the exhanst for excess smoke or
nunburnt fuel in considerable quantities, indicating that the
fuel is too rich and the needle must be screwed in alittle, 1t
may bappen that despite the above fanlly the engine runs fast
with a healthy crackle and when the foel is reduced it stops.
The explanation is that an excess of fncl was partly Gilling the
combustion space artificially increasing the compression,
When the Tuel is reduced this compression drops and stops
the U]Igillc. The I'l".-1r'||:‘4'.|_}"' is {0 increase CDI“]’J!'L‘S."{-i.(':J'I By the
control frsf then reduce lnel, which should give more power,

Some engines require a reduction of compression as they
warm up, whilst a few are still more awlbward., One of mine
on starting requires an increase of compression and reduoction
of fuel, then it rons fast and becomes very warm, 1 then have
Lo reduce compression again, and the power poes right up.
Nothing will make this engine pick up from start if vou merely
alter the fuel to full power position, although the starting and
linal running compression seitings are the same.

It follows that once vou have worked through the ** priming
start " and found a fuel position which will allow continued
running yvon musk try various adjustments niatil full power is
obtained and then note the positions of the contrals. Onee
found these will not alter unless vour fuel is varied, and you
now direct your work to finding the normal * choke and suek
start ' position. To dao this vou simply have to substitabe
the fuel introdoced by sucking in for the fuel introduced by
priming in the first method.,  Open the needle o bit from
ranning position and try it.  Normally vou have to dowble
the amount of turn from " off ™ position, compared with the
final running position just established. That is, if the engine
gives Inll power at § of a turn rom " off ', trv 11 turns for a
swck engine, bub only sucl in once or twice ar yvou will Aond
the engine. You will also have to put the compression back
to the " cold "' position, reversing the alteration required to
abtain full power, .

In all the above, you should use a standard commercial
fuel with its ordinary ether allowance freshly mixed.  Some
small engines will be found o have very small exhanst slots,
and in that case a hypodermic needle is a great help, Naturally
when bandling the small engines you insert less fuel than you
wonld in the case of 45 coe. job.

So far we have assumed thatl the engine is all right and that
if given fuel and the right treatment, it will cun.  Buot there
comes a fime when the engine is not all right. To guide you
in this the following notes are offered as assistance.

Searting such a varied colfection of engines as this would present o very difficilt
problem te the inexperienced without the fool-procf systern owtlined by the
airthar in this article,
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1. Unless there is something wrong with the mechanical
parts the engine will run when * prime started ", The only
three cases which would not were found to have something
wrong internally.  One had no compression; the piston
and eylinder were worn out | It was finally made {o give short
runs by liberal use of heavy oil before starting and by using
extra ether in the fucl.

Another was a great puzzle until the owner admitted
having taken it down, when on distmantling it was seen that he
had put the piston back the wrong way round. “The step cut
to open the transfer ports was thus at the wrong side and there
was no transier passage at all, A third was found to have its
cranlshaft (which was hollow {for the usual ported crankshaft)
all filled up with a white gom. It was found that the owner
had used a length of wircless set insulation tube as a fuel pipe,
and the ether had dissolved the covering which had baked
into the inside of the cogine,

2. Sometimes there is a click noise and the engine will not
run. Thisis due Lo the propeller not being tight, and when the
engine poes over top cenire it lashes over through the play
allowed, either between o square on the shaft and the prop
washer, or alt the driving pegs in the airserew,  Another
variation of this is that some small engines with.-light wooden
props are hard Lo flick fast enoagh, there heing insufficient
flywheel elicet at slow speeds. Young maodellers who have not

yel atbained strong wrists Ond this class difficult, but if a °

plastic prop is used Lhis is olten enough 1o cure the trouble,

4. Where the engine will not pick up running, although it
will ** prirme start ", the mechanical part is all right and the
fuel supply is wrong.,  The commonest canse is o cholked jet,
One case of which I have a lively memory was due to a little
bit of thread, which allowed about half the usual fuel to pass,
and when there was no fuel it clung to the side of the jet pipe
and you could see clearly through the jet. That one toole all
day to find, Ancther very difficult case was due to a leak of
air where the intake pipe was soldered to the eylinder.  This
reduced the suction at the jet, as quite a lot of air was being
token in through the lealk without passing over the jet, and
the engine ran very oddly. A similar result was encountered
where the needle was sealed into the carburettor assembly
by a piece of plastic pipe through which the needle ran.  This
stopped-an air leal, but sometimes it moved outwards and the
leak returned stopping the engine.

4. Where the engine is all right on the  prime start ** but
flocds when the tank is filled, no matter what vou do about
the needle valve, “This has been found twice, Once it was a
flaw in the needle valve hole so0 that the needle could not seal
it, being a " round peg in a square hole ” so to 'speak. The
second time was with a type of engine where the needle passes
through a threaded bush into which it is soldered. The needle
had become loose and 165 owner had soldered it again, but had
not put it in the right place, so that the screw was full home
before the needle closed the jet.

. One engine would start and ran all right until it became
hot, when it slowed down and stopped, in spite of reduced
compression. Tt was seen that the piston was dry alter these
stops, and mere oil was tried.  Finally 10 per cent. of castor
oil in the fel, plus a little more ether, were the cure,  The
ether seemed to cool the engine internally, and the castor
il stood up to the heat. This might be found with a rather
tight new engine, }
6. One engine had lost some power, but the piston seemed
tight enough.  On removing the head the space above tho
contra piston was found fnll of oil, and finally a leaky contra
piston was proved the canse.

7. This one is a puzzle. The engine ran all right on the
* prime start " bul cut out later if the tank was not full.
However, with a full tank it flooded. The flooding continued
until the tank was § inch from full, than the fuel cut off and
the engine stopped. Tt was found after some time that the jet,
in this case. a brass fitting screwed into the tank top, was
lopse, giving a leak up the screw threads, With full tanlk this
suclked fuel, and caused flooding. When the fuel was lower
the leak sucked air and the engine stopped.  After fixing the
jet tightly the engine ran perfectly, but not before a day or
two bad been spent finding out why | This was the worst case
encountered.

0
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Above s o mest inderesting neweomer —a 35 oo, diesel designed and bullt by a

repder J. Robortsan-8rewn, and now with patents ponding. (¢ pives comblete specd

contrel fram a tick-nver to flat out awing to several unigue features—a Tow (10:1)

cormprression ratio, the specinl pigtan which improves scavenging and combustion,

and an alr central anlp.  More debails are promised later.  The hesding photo
shows a populor Mew Zealand engine, the Papboerali 2 c.e.

An interesting contrast in developenent and fds relotion f0 eese of storting 15 given
by the photas obave and befow,  The top photo shows the prototyse Mave 10 c.c.,
giont [talion diesel which wes demonsteated at the second International Week, It was
remarkable not anly for fts power bat [ts vicious and ebsiinate qualities os well,
The lower photograph shows this engine as it was put jeto preduction=—the bugs
ironed aut, and many improvements incerporated including o rotary dise Infetvalve,




312 AEROMODELLER  May, 1949

No.
THIRTEEN

Jhe MILLS MKk. III

NEof the greatest difhoulties connected
with work of this kind is that it is
extremely hard to obtain information
regarding the results of other worlkers, Tt
appears that 1he number of follk who have
seriously embarked on o systematic test of
these small engines might be conunted on the
finpers of one hand—leaving, possibly, a
couple of hingers to spare.  Furthermore,
there is very little published data to which
one anay refer, so that the woull-be ex-
perimenter s forced, not only to design
and make hiz own apparatus, but to develop
his own techoigue alse, Most serious  difh-
culty of all is that there is no available data
against which results may be checked,

I view of this, T am pleased to record
that T have recently received a greal deal
of nseful information on  the subject of
these cngine tests from Mr, W, . Wallker,
B.5e., of the L5 AR A, who has sent
me details of the test apparatns which
this Seociety 15 using, together with a full
deseription of the techoigque employed and
the snags encountered. The information
has been most helpful to me, and I have
macle modifications to my test couipment,
and to my procedure, which has not only
macle the testing more simple, but which
should add to a greater acearacy of resalts,
This {free interchanpge of hard-won know-
ledge  has alwaws been one of the most
pleasing features of *° full-gized ' scientific
research, and it s pood to know that this
ungelfish ontlook  extends to the model
warld also,

The addition of an oil-dashpot damping
device to the apparatus enalded extremely
steady readings to e falien on the Bills
Mk, III engine, cspecially at the higher
speods, Apart from this, the engine is note-
worthy for its ewven running at all spoeeds
tested, o fact, il is a very pleasant engine
indecd  to handle, Throttle contral s
positive, and there is no tendency for the
setting to vary under vibration. The nse of
Ao s arotary disc valve operating on the back
1 ENERSESNZN crinkease-cover  plices  the  carburetter
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control-necdle in a convenienl and safe place, well away from
the airscrow,

A sturdy compression-contrel lever still further adds to
convenient handling., The Mills diesel engines were among the
first to appear on the British market, and the manofacturers
geem to have incorporated the resulis-of this long experience
in the design and production of this latest engine. . Mo trouble
or failures of any kind were experienced thronghout the whole
of the tests, which, considering their severity, indicates that
the working parts are adequate for their job,

TEST
Engine ; Mills Mk, 11T, 2'4 c.c, Diesel.
Fuel : Mills Blue Label, 2 parts 1 Ethyl Ether, 1 part.

Starting : Although cord starting was mostly used, this
was purely for convenience, as the engine started readily by
hand when tried experimentally during the course of the
test,

Running : The ecven running of the Mk, III engine as
marked at all reasonable speeds, At the very high range
{above 11,000 r.p.an.} speed was, however, il:'ll:.‘:hlll'-“d o wary
this was due to the very rapid change in fuel level in the tank
awing to the high rate of fuel consumplion,

A cut-out is fitted to this engine, and it was found to be

generally reliable at all useful speeds, It was uncertain in
action at the extreme high range.
B.H.P.: Although the makers claim a maximum output of
18 b.hop, at 10,000 r,pom. I was not able to hit this figure.
Maxirmnn output did, in fact, e around this speed, as at
9,900 r.p.m. the peak was reached at *167 b.h.p. This figure is
extremely good for an engine of this capacity.:

Beyond this speed the output fell fairly rapidly, unlil, at
10,800 r.p.m, it was -118 b.hop. At the other end of the scale,
a minimum output of -0806 b.h.p. was found at 4,800 r.p.m,

The graph indicates that it is necessary to keep fairly close
to the 10,000 r.p.m. marlk if maximum efficiency is to be

obtained, it being especially neecssary not to exceed this figure,

An inerease of oply - 350 r.p.m., drops the: out-
put 006 bh.p.  Onthe lower side, however,

313

BY
L. H. SPAREY

Type : Compression ignition engine,
Specified Fuel ; Mills,

Capacity ; Cubic centimelres 2.4,
Weight : 6 ozs.

Compression Ratlo + Variable §: 1 to 24 1.

Mounting : Beam, upright, aml inverted,

Recommended Alrscrew : 10 ins, by 5 ins.,
Recommended Flywheel : 2 ins. Q.1 by 718 in. thick.
fif ozs. ' )

Tank : Separate stunt tank supplied as standard equipment.
Bore : 500 in,

Stroke : <76 in.

Cylinder : Chromium/Molybdenum steel 2 ports,  Cylinder
bolts. '
Cylinder Head @ Dural, screwed,

Contra Piston : Ground and Iapped central scrow,
Crankecase : Magnesium pressure die casting,

Piston : Deflector head.,  No rings.

Connecting Rod : .66,

Cubic inches <147.

‘Main Bearing : Phosphor Bronze.

Little End Bearing : Flain.
Crankshaft Valve : Rotary disc.

decrease of 1,000 r.p.m. is required to equal
this loss.

Powaer [Weight Ratio : 486 b.lup, /1.

Remarks : IFrom the general bebaviour of

7

the engine, and the extremely good power
ontput, the Mills Mk, ITI seems to be one of
the most successful of the British diesels.

/]

g
|
|

Propellers would, however, need to be care-
fully matched to the engine if its exceptional

B.H.P.
= MILLS MK, 11

qualities are to be enjoyed,

j 24 CC.DIESEL

GENERAL CONSTRUCTIONAL DATA
Name : 2:4 c.c. Mills Diesel,

Manufacturers : Mills Bros. (Model
Engincers)  Ltd., 143, Goldsworth Road,

Wolking, Surrey.
Retail Price : £5. 10s, Od.

Delivery : Tmmaediate,
Spares : Immediate,
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. RUBBER
Hallax ~Flying Minueas 21/, Keilkrafe Contestor 13,746,
Kailkraf Com&::imr T/, Kellkealt Playboy 373, Kellkraie
Eaglor 476, ileraft Achillos 47—, Keilkraft Ajax &/-,
Frog Yonus 15/=, Frog Jupicer [5/., Frag Seratosphere i7s8,
SLAL Scaoter 4/ -, Halfax Jaguar 201/,

GLIDER
Falfax Tern 107-, Halfax Albatross 15/, Keilkrale Invader
678, Kaoilkraft Soarar Baby 5{—. Koilkralt Soarer Minor B76,
Idllnill-crafl'. Soarcer Majer [1/8, $.0A. Southaern Slopar &6,
Frag Wanda 96, Frog Fairey 776, Frogp Prince 15/.

FOWER DURATION CONTROLINE
Keil Kralt Slicker .. £1 2 & Sea Fury . R 4 I -4
e : &ci: Ernﬁt guﬂaw .o £ T 6 "u"erion Martinat .. £ | ©
. . . ’ ail Kraft Slicker Mite 11 & Keil Krafs Scout .. £ 2 &
Supplies Ltd. Arkwright St., Nottingham.  frogscawD 0" 176 Frog Vandiver 13 &
D 2. 21, ght_St. BT L 19§ nims Sabre e
ckar Mita ryda Swallow 1]
Frog flap" L. B2 49 TECHNICAL SPECIFICATION Skyjec 1007 o 56 Kan-deo .. £l 50
g R 1 | it ie 0 38 g L 0l
ills 075 c.c. .- 50  Capaci 499 g R.P.M. 8,000 e orale Bandit n v -
Mills Mic, 1 .. T f4 150 WIP. ‘:U’ £ps ALP.M :nWJI \ 10,060 Kail Kraft F‘iylfﬂul ..o 507 & Reil IK:raTt Stuntmastor 19 &
E.D. Comp. Special ~ £3 17 & elght oI AL Arunin ' Frog Ceneurion .. £33 0 Precision Playboy . 176
:‘ﬁlﬁ ;gﬂ' .. .. E% Ig g Bore 0-520 ins. Stacic Thrusc 35 oxs, iﬂﬂ? ?q'::l““ - EF g E E‘-’"’“ ﬁ?““" ! I; g
ills 244 c.c. . . " - o Mitg . . . cron Mippar e
Amco M il COf1 028 Straka 0680 Ins. C/L Preg % 10 F/F Prap supar Slicker . £ T 6 Airyda Swift . £l BO
Morde: Gla-Plug .. £12 00 17 x6 Skylet 200°, . ¥ 6 Mercury *Markin ", 19 6
Hoil Krale CO ¢ L1 1 e Price £5. 19 .6 Keil Kraft Pirato 13 6 Dan * Mifty ' 12 &
ET.A. 29 | . 7 95
Amco 35 c.c, Y | IE 3 All spares fn 24 hours. 48 haur “Engine Service”

E.Cv. Bes £2

thacit's HERE: It'sascaop for “Mac' but
like anything that's good thare isn't an
inexhaustible supply. So he tells you
here and now that if you want one order
at ence and avoid disappointment.  The
Raylite Panther is hand made through-
out, mass production is out for this job
and the finish has te be seen to be be-
lieved, Orders will be dealt with in
strict rotation,

. \ Sellotape in matal stand  with . 5 d i Flgd,
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with dotailad  cabin — cowled in
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16/6 19/6

Withour wheels  With wheels
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Kindiy mention AEROMODELLER when veplying to advertisers
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GAMAGCES Model Aeroplane Corner

Thu" Uptothe Minute '" model section that gives real sorvice and advics T .
to beginner and expert allke, e Meow e,
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GAMAGES, HOLBORMN, LONDOMN, E.C.I. LONDON'S MODEL HEADQUARTERS

There’s room for you
in a
Fighter Control Unit

Fighter Control Units man the operations rooms and radar TCROTting
centres through which the fighter control and raid reporting
BYSIEINS Operate.

Who is wanted? There are vacencies for anvone interested in
radar and wireless 3 as Radar Operators, B/T Operatars, Radar
Supervisors, Wircless and Rucﬂ\r Mechanics, ‘Tele-operators,
Tele-attendants, Telephonists and Clerks. Previous experience is
not necessary, but preference s naturally given to ex-airmen ancd
airwomen who have served in one of those trades, Fx-R_AF. and
WA AF, officers are also wanred., Age limits : Officers [ex-R.AF,
and WA AE Junder 3§ venrs, Afrmen and Airwomen under 38 vears.
Where are the wnits?  Aberdeen, Belfast, Birmingham,
Bournemouth, Chippenham, Dundee, Edinburgh, Exeter, Glas TOW,
Inverness, Ipswich, Liverpool, Llaondaff, i]cwcusdc-nm- WO,
MNorwich, Mottinghant, Peterborough, Pevensey,  Plymouth,
Sandwich, Stanmore, Stoké-on-Trent, Sum:n-un-Huil,

on-Tees, and Yeadon,

What are the terms of Service? Officers normally join for five
years, airmen for four years : Women officers and airwornen for
shorter periods,

What about training and pay? You wrain in yvour spare time, How to join. %rite now for full particulars o Reserve Cominand
chicfly in the evenings and at weckends ; and there is an annus)l H.Q., RAF, White Waitham, Herks.

FIGHTER CONTROL UNITS OF THE

Royal Auxiliary Air Force.

Kindly mention AEROMODELLER when voplying to adeertisers

eriod of 15 days' contmuons waining, usually at an BAF, station.
n special cases part of the conunuous training may be converted
Th by— to shorter periods.  Airmen and airwomen receive tax-free annual

arnaby . ] h ;

bounties of Lo and L6 respectively and supplementary bountics of
£3 and £z respectively for additiona] trajning. During periods of
training of eight hours or more members are peid ar LAF. or
W.AAF rotes, “Travelling expenses are also paid.
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PREMIER AEROMODEL SUPPLIES

———— —Limited= T T e S

Ma“ugj ng Director: F. BARNARD
Have pleasure in bringing before you their 1949 Truflite range of Model Aircraft. and Boat Kits

« WINDJAMMER” . . 30/- | 1his Month’s FREE OFFER

With EVERY ORDER for one of these kits or engine, or other goods
value £] we are giving ABSOLUTELY FREE a cloth-bound Pocket
Log-book 634 ins,, full of model data and laid out for personal medel’
records (normally sold at 3/-).

REMEMBER—IF IT'S GOOD WE STOCK IT ! ! Order
your general model requirements when sending fer these kits—or ask
far Iuﬁ catalogue,

Look out for Further Offers and Mew Kits next month.

P.M.4, “GYPSY AVENGER" 35/-

7ft. wing span, high performance Sallplane, designed by Ray
Silver, Conforming te F.A.L regulatians,  Kit containg cut-out
wing ribs, wing cips, cailplana riks, shaped trailing edges, ample
wood, tissue, coment, blue pring, otc.

34 in. high-tpaad Cabin Cruiser, Dasigned by Cecil Phillips and suitable lor
any 3 e, o ¥5 coc, diescl or patrol engioe.  Kit contains decking cut to
sh:pn-, finished propeller shaft and twba and wriversal ]n-inl;, Ample supply of
spruce and other materials, blue print, etc,

“LUCIFER”. . ... ... . 18/6

“LIONHEART” 248 Dsl./G.P.

Capacity 48 c.c. Waight 5! ozs, Revs. por min, §-7,000. Bore "580
ins. Setroke "595 ins. Recommended Revs. 5500 (108 prop.)

COUTSTANDING POINTS OF HNOTE.

I Rabist, ¥ Perfect set-up for Control Line

2- Euil‘l‘l ar El:||-|.hc:.d installation ruﬂl\il'l:. irll:n-rphldlll'lg ceneri-
aptional, fugal feed from tank o motor.

T PoweHulFen T _ 8. Sensitls and simple " Cut-out '’

d Qweriul-ior ity capacity, incorporated,

4, Easy to start. %, Full scale appearance lending

itself to adapgation to Flying

5. Wariable comparizen for Glow plug Tk L

working {a patented feature). 0. MOT a'flat twin® but the
6. Variablea comprestion far Diczel secand cylinder i used as a
running fuel cank,

Price £4 - 10 - O

FROM  YOUR LOCAL  DEALER OR DIRECT FROM
THE PREMIER LOMODORN FIRM FAMOUS FOR YEARS AT

%

2 H 0 R N s E I R I s E N I 9 35 ini. !'rg_htwulghl. duration conforming to FALL |'e;u1a[|an1, dr:n;lud

by Richard Vahay, Kit cantalng cut-oue wing ribs, ample wood, tissus,
'"PHOME - - ARCHway 23e cement, blueprint, €te.  Finlshed singla-bladed propellor,

Hindty mention AEROMODELLER when veplying fooadvevlisers
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“0 MYM6NSTER

BALSA CEMENT

MNOTE THE NEW SCREW-ON AIR TIGHT
CAP ELIMINATING ALL WASTE

THIS MOST ECONOMICAL SIZED
TUBE COSTS OMLY

I3 scmLLf PREZ
1:“\ i

OTHER SIZES

5° . 9°

MADE ONLY BY

" CELESTOR MFG. CO.

(PROPRS NELSON KEAMNE & €O., LTD.)

FOREST HILL, LONDON, S.E.23,.

PHOME: FORest HILL 2751, "GRAMS, “GRATIFIED " FOREST. LOMDOM.
{WHOLESALE ONLY)

TUBE SHOWWM
ACTUAL SIZE

‘I{' ENEINES Frnm Fa.n:tur;r to Hudellr.ar

2 c.c. FALCON ..

—_— R Lol gy

Tha Fastest, Lightest, Most Powerful 5 c.c. made

THE NEW ,
ALL POWERFUL DIESEL 6

MARK 1l SPECIAL

R L DS I
s Fﬁfﬂuﬁﬂg R | RADIAL AND BEAM MOUNTING
c.c. Er:‘é}:: £é 1o The Engine you have all been waiting for.

A challenge to the American Market in
DESIGM * PERFORMAMNCE

5 9, Wnl;‘ht anly 44 oz,
Compare with any
6 u-:her!:: at 75/ =

T I S
Ciassified as one of The finest 2 c.c.'s in the world

PRICE -

‘K’ VULTURE
Glow-Flug head 10/~ axtra.
Extanded Crankshaie and

Spinner 956 axtra.
8 oz Fywheel B8/6 extra,

5 C.C. tHe mark 1 £ .
abra I 'rHE HK II SPECIAL

VULTURE |K _ENG INES - 2c.c. ‘K’ HAWK

COMPETITION SPECIAL FOR ‘ PLUS ' PERFORMANCE
IM PLAMES, CARS AMD BOATS SMALLER" LIGHTER = AND
RAD. MOUNTING

SEMD YOUR ORDERS <C.0.0. DIRECT TO FACTORY

‘K’ Model Engineering Co. Ltd.  67/6

GRA‘IFESEHD Or 1o our appointed ogents, I{ENT

HOW  AGAIN

REMEMBER—A 7-DAY REPAIR SERVICE i
wermemissasmmapasavimemerpir. T HERE AMD POST wevsscsssivassassiansbnomins FRODUCTION
Weoight | oz,
I‘Grdﬂr Fﬂr‘m, Flease 1-'Jl:|p|}' C.0.0. I.1 e HAWE M.l 'b?'mf THlS
INAME ... e | 2 €6, FALCOMN .. 596 Is GHE
{ | 5 c.c. VULTURE Mk. 1l 79,/6 BABY
{ADDRESS ... ... SRR |5=,.:_ VULTURE Mk. IN95]- EVYERYOMNE WANTS
NG BEAM MOUNTING. | PLEASE WRITE IN BLOCK LETTERS | Delete where mecessary | B e ol famous

RADIAL AND BEAM MOUNTING.
Hindly mention AEROMODBELLER when veplying to adverlisers
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NUMBER
FOURTEEN

AI,'['IIEJLH';]:I of uite orthodox design this " Weston ™
diesel is of particularly pleasing appearance, due to the
neat fixing of the cylinder to the crankeoase, and to the general
Jreedom  from attached ™ bits and picces” The makers
claim that this engine has been speciatty designed for control-
lime work, amd that the (hrotile control s such that it will
adapt itself to the varving flight conditions met with in this
branch of the pastime.  Tn practice, it seems that this has
been achieved by making the control extremely insensitive,
=0 that it mav not be 20 readily affected by sudden changes
in fiying conditions. - While this is no douabt effective in actual
nse it eertainly made the hench testing extremely difficualt,
as the engine s really only happy when running at about
000 to 7,000 ropom. o Fortunately, this spead coincides with
the point of maximam ontpot | in foct, it was almost bound
to do so becawse, at the extremes of speed, the engine ran in
erratic, short bursts, 5
If this tvpe of carburcttor design makes for better flying
performance, then the behaviour on the fest bench is un-
711 1 P & — important, s that it may oot be guite fair to 5y that
g’ﬁ’ “. 4 \ l ON ;‘ ) throughowt the tests the carburettor was very much in the
e b ’ - '} c.c' spothght.  The engine embodies a crankshaft it}']w. of rotary
~ 1 - rmn - | » ; inlet valve, with the air intake cast intepral with ﬂu!_hﬁ:trm}g
h ] '_) N l b l E C I A_ L housing, while an extended shaft of the control needle 13 swept
- back so that the fingers are well clear of the propeller.. This
extended shaft tends to vibrate, amd it was necessary to

——— ri-solder the shaft to the brass cap, as this broke away,  The
it e vibration also unscrewed the jet atsell from the aircintaloe-

% tube, anid the nut could not be tightened sufliciently to prevent

o this. The jet 15 really a very thin tube, which is further

weakensl by the suction hole drilled. through it, so that
when the clamping nut was tightened in an effort to overcome
vibwration, the jet broke in halves.  On fitting a replacement
jet, the extended needle shaft was sapported by o small
bracket at its outer end, and this cured the trouble.

When. the engine was correctly loaded, it ran well and
evenly and the compression control was convenient  and \
certain, but it must be confessed that the engine received
rather a " pasting " in efforts to get even rooming ot the
extremes of speed,  The results of this treatment became
evident towards the end of the tests, when an ominous
“elanking " from within told that something had given up
nrobably the big-end bearnng. This finished the tests, although
it wounld have been desirable to check o few of (e readings
at the lower end of the speed range. The impression was that
the engine could do very much better down in this region
than the graph would indicate,

{
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TEST.
Engine : Weston, 3-8 c.c. diesel,
Fuel : Maker's recommendecdd,

Starting : Mainly hand-starting was used, although the
cord-and-pulley  method was resorted to for starting  when
lightly loaded for high speeds.  Engine starts well by hand at
its useful loadings,

Running : Huns well and steadily at speods of approxi-
mately 6,000 to 7,000 r.p.m., but carburettor 15 not designed
for flexibility of running. It must be remembered, howoever,
that flexibility is no asset in model acroplane work, but is
necessary Lo oblain a power curve of any aseful length,
B.H.P, : As was to be expected from the tunning characters
istics, the power curve for this engine is rather steep, althongh
not unduly peaked at the apex, - We sec, therefore, that while
a maximum b.lp, output of 204 is given at 7,500 r.pon, a
drop of about 700 r.p.m. either side of this figure only reduces
the ountput by <004 bohop, At 9,000 ropom. the output is, by
assumption, about 150 b.hop., while at the other end of the
scale power is down to -140 b.h.p at 4,000 r.p.m. The peak
output may be considered good for an engine of this capacity.
Checked Weight @ 41 ozs.

Power /Weight Ratio @ -740 Iuh.p. [Th,

Remarks : This engine is remarkable for having the excep-
tional power f'weight ratio of -740 b.h.p. per lb.—the highest
of any engine vet tested,  This s accounted for by the very
light weight, 4} ozs., although there is no petrol tank fitted.
LEwven with a reasonalble allowance for this, the figure would
still be exceptionally high, At the same time, it 15 felt that
this light weight has been attained, to some degree, by a
sacrifice of a few details which wounld
prove of benefit, such as a more
sturidy design of the carburcttor,
This 15 the only point of criticism,
as the rest of the engine seems

373

BY
L.:M. SPAREY

Cylinder IMead : High grade Duralumin,

Contra Plston @ 5 per cent, nickel chrome steel,

Jrankcase ¢ Die cast aluminium.

Piston : Mohanite,

Connecting Rod 1 Hyduminium alloy.

Main Bearing : Plain,

Little End Bearing @ Plain,

Valve : Hotary crankshaft.

Special Features : Light alloy bolt tvpe erankshaft
extension incorporating spinner to reduce broken crankshaft.
Replacement holts 2s. each.

Special Flywheel Spinner available for speed fving.

very pleasing indeed,
GENERAL DATA

Name :  Weston 35 c.c, Stunt
Spaecial. | ™, WESTON 3-5 CC. L
Manulfacturer :  Messrs, Weston 8. H.P i
Model: Acro Supplies, 1, Oxiocd T

Street, Weston-Super-Mare,

Retail Price : i4. 105, 0d. inclue
sivie of purchase tax,
Delivery @ Iix stock.
Spares : Hxstock Engine muast be

returned 1o servicing.
Type : Comprossion
{Dhicsel).

Specified Fuel 1 Mercury Mo, 3.

Ignition

Capacity.: 36 cobic centimetres,
215 cubic inches,

Weight : Bare 4} oes,
Compression Ratio : Variable.

Mounting : Deam, upright and
inverted,

Recomumended Aldrscrews : 9«6
Tru-finStunt. 5= 8 Tornado Tooth-

]:i:l:lc Specd. Use standard filywheel
Apnner.

Tank : Not supgplicd.

Bore : -625 ins., 15:375 m.m,

Stroke : G857 ins,, 18-450 m.m.
lylinder : Heat-treated WVigilant
steel.
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e TICKETTS, LIMIT - —
Our Mail Ovder Dept, will dispateh to you POST FREE
wupilhing yvou wmay rveguire.  Semd fo ws with confidesce.
"ENGINES COMTROL LIME

KEIL PHAMTOM MITE 116
BB MRk R B0 kal pHANTOM 18/6
HE L b KEIL STUNTHASTER.. 196
ED.C/SPECIAL.. £33 17 8 .. goq vaNDIVER i3/6
E.O. MARK ill 4 80
£ FROG RADIUS 17/8
Rocle B2 82 EDSS 2
MILLS -75 £3 a0 HAWEER SEA FURY -4
"'”’E H £4 15 0 POWER F/F
MILLS 2- £8 10 0O  KEIL PIRATE .| Lo 1a08
AMCO 87 . E£3 128 KEIL SUICKER MITE .. 10/8
HE:L.TEmuTH ERMER
M . 11/8
ACCESSORIES KE%GBAN DIT 24 /-
FROG STRATO D 17/6
POWER PROPS . sach 2
Abbr AR R {u KEIL CLITLAW 276
B X &, 3">»_g'_g'xm- GLIDERS
A T ] KEIL SOARER BABY __ B/
EMDEE TIMERS B KEIL SOARER MIMOR
SMIP-TIMERS . . B8 OKEIL SOARER MAJOR 1176
K.LG. GLOPLUGS B/ KEIL MIMIMOA I
BAT FLUEL WALVE 20 KEIL IMNVADER 6,6
O-MY DOPE, 2or. .. 1/3  FROG VANDA 8.6
TITAMIME DOPE, Tor, .. 1,8
21" SPOMGE RLUBBER DURATIOM
WHEELS . .. '®/8 - FROG SPRITE .. a8
FUEL TUBING  per foor 1 /- KEIL EAGLET . L are
EMDEE EMNGINE MOUNTS 1/9 KEIL AJAX . &)
..... A AR A
! A RS, Lk
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Al parts  cunt o
shape or priated
en Balsa and Ply,

Rubibbor  Wheels,
Cement, Wire,
Nuits, and Holis,
L L MHandle, de-
taifod FPlan  and
Instructions. Span

263" C/L.

Tha

e N 7 T

MONARCIH> i 176

Designed for E.D. Comp., Special and similar engines. This model has a
reputation for robust construction and is very easy to handle,

SCARAR 35 Streamlined F/F madel . .. A&/
CMERCLRY 36" Rubber Duration | . = B i
Y NEEYLEAKER 14" Whip-Contrel 48
“IJET CONHET ' —let Propallad o .o a0 o £/
FAET BACER*—75 M.PH. Car Kit .. . . . &/
“ HET SPECFAL ' Streamlined Car | T0
HHOVDER GLIDER '—I12" Al Balsa /6

.!d STAHP BRINGS YOU ILLUSTRATED CAT.&LOE-UE
GEN‘ERGUS TRADE TERMS = EMQUIRIES |MYITED,

WORCRAFT PRODUCTS, LTD.

6, OLD WESTGATE, DEWSBURY,

B R T i B 4 i e BRI

3973

STEADY POWER
BETWEEN
9,000 AND 13,000 R.P.M.

LOW OVERALL HEIGHT

INTERGHANGEABLE
PROP. SHAFT

ADAPTABLE TO
G. PLUG

FOR
C/L STUNT
AND SPEED

Your Dealer will be pleased to show you this splandid
new enging, designed and built by Ancher Motors of
Choster, su please do not write in lor leafller or engine,
but go ta your Dealer instead.

TRADE DISTRIBUTION AND' SERVICE:
MERCURY MODEL AIRCRAFT SUPPLIES LTD. LONDON, N.7
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1rS.'UI oEh Designed and made by :

AERDL  EMGINEERIMG, LIVERPOOL
TRADE DISTRIBUTION AMD SERVICE

MERCURY MODEL AIRCRAFT SUPPLIES LTD., LONDOMN, M7

Kindly mention AEROMODELLER when veplying to advertisers



