








INTRODUCTION

ON THIS SAME page in the 1974 edition of the Aeromodeller Amual, we concluded with the remark “Their skills are well
known (referring to the Russians) but the 1974 Soviet International in East Germany saw North Koreans almost sweep
the board, a foretaste for exciting 1975.” Well, we don’t have to over-emphasise what happened in 1975 at the Free Flight
World Championships and now we report for 1977 absolute confirmation that the North Koreans are capable of sweeping
the board completely. Surely, it should not be long before this emergent nation in the acromodelling world makes its own
bid for a World Championships, and what a crisis that would create!

There must be many modellers who have wondered why the North Koreans' rapid climb to success in four short
years of International Contest modelling should ever have taken place. 1t is a matter of technique in flying and long practice
which has given the Koreans such success. One does not obtain first and third places in the Wakefield so easily,

In just the same way, Tom Koster’s supreme cffort in at last capturing the individual World Championships for
Power Models (he won Wakefield in 1965) must be recognised as the pinnacle of his remarkable long career in International
modelling. A pioneer of intricate systems devised to improve flight performance, Tom was also the principal instigator
behind the Denmark-based Championships. His contribution to the organisation was well-rewarded by this first place and
it was a triumphant leadership in a supreme fly-off with 17 of the world’s finest power duration modellers.

In South Africa, the first-ever Championships for Thermal Soaring Radio Controlled Gliders took place near Pretoria.

The South African Contest was remarkable from many points of view. Firstly, it was won by a standard commercial
kit using relatively elementary o control systems, as marketed by the Cox Company of the U.S.A. Skip Miller's expertise
in skilfully riding the thermals using the most clever of tactics de dly gave him the first place, and it was a great pleasure
to have local man, Frikkie Roos chase him into second place, just ahead of our own Sean Bannister, who had what was
generally regarded as the most attractive individual design on the field. Secondly, the South Africans had to fight a political
battle w gain recognition and to solicit the attendance; all the more credit to them for having 12 nations participate in
the event. Thirdly, they were relatively inexperienced in the organisation of such meetings, and here they deserve the greatest
of compliments for a meeting that was exemplary in e

In America, the U.S.A. had taken on at short notice, the World Championships for radio control aerobatics. The
meeting at Springfield is now claimed by many to have been the greatest ever held for the class, since it was started many
years ago at Dubendorf near Zurich, in Switzerland. Hanno Prettner was the winner. Undoubtedly so, to. Already the
victor at the famous Las Vegas Invitational Meeting in October 1976, and the winner of many European events, also the
demonstrator of acrobatics in South Africa, Hanno and his father are truc ambassadors of the sporting spirit of aeromodelling.
The fine character of this young expert radio controlled flyer has made him the idol of many. There is no arrogance with
Hanno. One should also take note of another rising star among the aerobatic aces, namely Ivan Kristensen of Canada, who
got himself up to fourth place, below Wolfgang Matt and Dave Brown of the U.S.A., to interrupt what was otherwise
a U.S.A. team domination with three places out of the first six. America has always led in radio control acrobatic technique
and this was in many ways a restoration after a slight relapse

For Britain this has been a most eventful Jubilee year with celebrations taking place throughout the length and breadth
of the country. So it would net be out of place for us to look back to the beginning of that 2s-year period and check the
1952 records for interests sake.

The Annual of that year reveals a fascinating situation. 1952 was a vear of innovation. This page of the Aeromodeller
Anmual was headed “There’s always something new” and what was new for that year was: Control Line Carrier Deck
Flying; Phil Smith’s development of Ducred Fans for Commercial Kits; and the beginnings of reliable radio control,

“The designs in the 1952 Annual came from a galaxy of talent. Vic Smeed's “Queen of Hearts” Power Design which
had won the 1952 contest for the Queen Elizabeth cup was among them. The designer’s names— Ledertheil
Everitt, Cole, Bilgri, Struhl, Ehling, Fletcher, Husicka, and so on, still have a great ring of reputation attached w them.
It's pleasant to know that they are still with us and moreover still actively engaged in aeromodelling. In those days we
incorporated potted engine analysis as part of the Annual, and it is fascinating to note that engine prices were averaging
£2.50p for the ever popular -5 and 75 c.c. diesels. The Wakefield Contest was still being run to § minute maxim
Arne Blomgren was the victor for the ry beginnings of A /2 glider took place under the banner of the S
Glider Cup” with Bora Gunic of Yugoslavia the winner over the famous Germans Hacklinger and Saamann.

1952 was a year in which future patterns were determined. Albeit we did not recognise so at the time. One is left
to consider whether the content of this Annual is a foretaste of the next 25 years.

As is our normal custom, we have specially selected “milestones” for your enjoyment. Each is indicative of a trend
to come, the most important of which is quite obviously in radio control and in silent flight in particular.

Silencing is absolutely critical. The public enquiry at Bromley, near London, will have determined the future pattern
of local administration in this respect. Silencer investigations are continuous. We have been using silencers ourselves for
almost all of the last 25 years. But that does not mean we know everything about silencers—there is a lot o be learned
and the tables produced in this issue will be of considerable interest. Man-powered aircraft also hover on the “silent flight”
scene and having fostered m.p.a. so frequently in previous editions, this year’s Annual now provides details of the incredibly
successful STORK from the students of Nihon University, Tokyo.

“Then we also cover the carrier deck scene, a section of control line flying yet 1o gain a full grip on the enthusiasm
of British modellers. Because we witnessed such different rechniques at the Canadian Nationals and because we feel there
is much o be learned in the UK. on the whole subject of carrier deck, we have reproduced Harry Higley’s feature. Control
liners would do well to study the contents,

Finally, the selection of drawings. Once again, Pat Lloyd has applied his masterly skills in reproducing designs which
we have culled from the world’s model press. They are dimensioned and scaled for the first time to the metric system
so that there should be a minimum of difficulty in enlarging any of them or using them for inspiration. We hope that you
like the selection and that it meets your particular interest in the fascinating subject.

ON THE COVER ; b ¢
Typical scene at Zwartkop, near Pretoria, South Africa, during the first ever World Championships for Radio Controlled
Thermal Soaring models. Local fiyer, Frikkic Roos is about to releasc hi second place winning design. Called “Jonathan™,
it uses British-made Skyleader equipment.
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THE CHANGING SCENE
Some comments on R/C soaring
by Geoff W. Dallimer
“Radio Control Models & Electronics” columnist

SEVERAL years of development have brought radio control thermal soarers
to a fine degree of perfection in contests where duration is the main cri-
terion. Indeed the ancestry of many of the more successful designs can
be traced back to free flights models were duration was the only object. The
requirement to land an R/C model within 12 metres or less of a target
has led to improvements in the handling characteristics both in pitch and
span, and to a limited extent, to the appearance of various forms of life
spoilers.

1:’During this time the rudder has been the major directional control sur-
face often combined with a polyhedral wing to produce a stable and
efficient model. Ailerons, when applied to high aspect ratio wings have
proved counter-effective, whilst the hinge gap is essentially a source of drag,
thus reducing efficiency. ]

Both all-flying tailplanes and conventional elevators have been used
for pitch control; the imprecise neutral of the one being counterbalanced
by the slot losses in the other ! The effect of fuselage weight on pitch control
has become acknowledged and efforts made to keep the aft end of the fuse-
lage light ; this in turn has led to smaller tailplanes becoming practical with
a corresponding reduction in drag.

The size of models has varied between 244omm (8ft.) and
4880 mm (16 ft.) span although about the 3352 mm. span (10ft.) mark has
become the norm for average conditions with the larger, lighter models
being preferred on calm days.

Author collects data from South
African Roy Spavins, on
2,740 mm. span  “Yellowbir
which is Skyleader equipped at the
1977 World Championships for R/C
Thermal Soaring. Behind is the
curved wing "“Hobie Hawk' which
is also just rudder/elevator con-
trolled. This first ever World Cham-
pionships for the class produced
several of the trends outlined in
Geoff's feature.
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. Opposite: Mike O'Reilly’s (Aus-

tralia) LS 1 semiscale kit model

which he flew to fifth place in the

World Championships using only

rudder and all-moving tee tail. Note
the small tail area.

Left, an airborne variometer de-

velopment tested by the author.

Electronics can be used to tele-

meter pressure variations, as a

form of thermal detection in-

i dicated by a tone emitted in an ear-
; R i - phone.

provement. Perhaps it is important that alternative configurations do not
produce significant change in performance so that modellers can have
variety in design and appearance without penalty!

On the commercial side of soaring there have been tremendous ad-
vances in the availability of kits, plans and specialist accessories for the
soaring enthusiast. Few other branches of the hobby have such a wide
choice available to them. Most of the major kit manufacturers offer a range
of soarers for both slope and flat field operation, whilst in addition there
are a number of smaller manufacturers producing part kit packages (e.g.
fibre glass fuselage moulding plus plan and hardware) for the enthusiast.
In West Germany and the U.S.A. the large home markets have enabled
the development of many excellent commercial kits and these too are now
readily available in the U.K. albeit less competitive in price due to the
effects of inflation.

In addition there are a number of plans available from model maga-
zines such as RCME.

The realisation that even the typical sport club flyer can compete
in contests with reasonable chance of success flying a standard kit model
has brought the level of entries in R/C soaring events to an all time high.
Indeed often entry lists are closed months before the event! No other type
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of radio control class has enjoyed such competition activity and indeed
in the U.K. there is often a choice of contests on each weekend!

Where does the future lie? The club “sport” flyer can expect to
be flying models more scale-like in apperance, and on the competition field
cgrand-off” scale and full scale glider contest will increase in popularity.
The development of a smaller class of 2550 mm. span (100in.) is also pro-
ceeding as a more economic approach and will perhaps develop as an in-
troductory step into soaring. Meanwhile the dedicated enthusiast will con-
tinue development of airfoil sections, variable camber wings and improved
structures.

Radio control soaring has indeed a very bright future!

Below: the score card used at the first World Championships indicates performance in Duration, Distance
and Speed sections of a single round. Other organisers apply different forms of score card to cater for
each separate task but this is a good guide for clubs.

DURATION LAPS SPEED ROUND
OFFICIAL NO. MINUTES NO. OF LAPS MeEaSURED | NO. .......
COMPLETED FLIGHT
WITHIN & FROM
MINUTES (TO BASE A
NEAREST 0
SECONDS TENTH OF A BASE B
FREQUENCY ...... - st
e 170 NEAREST
RESERVE FREQUENCY .. ... FROM SEOT A Skront;
[ TO NEAREST
METRE
BEYOND
PLEASE WRITE | %
MODEL}
LI N ES 0 N LY SIGNATURE SIGNATURE SIGNATURE
OF TIMER OF TIMER OF TIMER
COUNTRY

SURNAME " | ! .
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BY LUCIANO COMPOSTELLA
C/L AEROBATIC
ITALY

DEVELOPMENT OF MAN-POWERED AIRCRAFT
IN NIHON UNIVERSITY

by Professor Hidemasa Kimura, (Japan)

THE 1DEA of developing Japan’s first man-powered aircraft as a students’
project was conceived by Nihon University in 1961 soon after the news
of successful flights of Britain’s Sumpac and Puffin was received. At that
time, theses on man-powered aircraft were in short supply, even in Britain
which pioneered the man-powered concept. Very little reference material,
such as detailed design data, was available. It was therefore decided to
take up the development of man-powered aircraft as the graduation thesis
of senior students of Nihon University’s Mechanical Engineering Depart-
ment, thereby building up the experience step by step.

Super Tigre
G21/48
(6-7. 5ec)

Ak _aad_

Wingond ] April 1963 marked the beginning of the first year of research. The
uselage 1, theme selected was the source of power for the machine—human power.
covered in . p p

1. 5mm balsa A device to measure the power generated when man steps on the pedal

was manufactured on an experimental basis. A variety of experiments were
conducted with the device, using students. The experiments definitely
served to establish the characteristics of man as a power-generating organ.
— The second vear was devoted to operations research to determine

3 the optimum airframe dimensions, weight, aerodynamic characteristics
and other factors to make man-powered flight possible. The basic form
of the airframe was defined on the basis of the research. The third year
marked a transition to detail design and manufacturing. The long-awaited

(D=

Underearricge . "3 - 2mm ply riblets first M.P.A. was rolled out in February 1966. The machine was expected
mounting method "’":E:J'QSSQL'?L?L‘;L’, to be able to lift off the ground but not to sustain flight. As a token of

Not to scale

e modesty, the equipment was christened the Linnet, a little bird whose fly-

Beucr:::n";::"""g L ki ing performance is considered rather unimpressive. Nihon University at
24 - that time did not have a runway of its own. Consequently, airframe

Zomply 2 " viing i assembly and test flights were carried out at Chofu Airfield.
iolers ,',:  Attochment On February 25th, 1966, the Linnet, with Munetaka Okamiya at
m ‘ ) :.:_;i 'r’iffp::i“e: the controls, lifted its wheels off the ground for the first time. The following
Aligrment e Plae and iy ¥ ip day, the bird flew 15 metres, marking Japan’s first successful steady flight
Alignment rabs T atre " beid ogcther E\ Unterconiae of man-powered aircraft. The Linnet thus achieved the distinction of the
complete leg alloy sheet goglid’s fourth man-powered aircraft, following the Sumpac, Puffin I and

uffin I1.

AVION - SPAIN
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Assembly at Nihon University, the delicate structure explains the light weight

Because of his aerial feat, Okamiya became the first Japanese who
was able to walk on the ground, swim at sea and fly in the air using his
own power. He chalked up the longest flight record of 41 metres in later
test flights.

Following the initial flight programme trial-manufacture of sub-
sequent models continued at a pace of one new machine almost every year,
except for the period during which the university was embroiled in faculty-
student disputes. The Linnet series was built up to the fifth model, using
more or less the same basic form. The last model, however, remained un-
finished. Such a series of research efforts had most satisfactory education
effect on the students but did not produce any remarkable progress in the
performance of man-powered aircraft—the longest flying record being on
91 metres registered by the Linner II.

In spite of that, the team became confident that man-powered air-
craft, which had hitherto been a nebulous entity, are flyable without fail,
once built with their own hands. This was a great reward. Such
accomplishment, of course, was made possible by the extraordinary efforts
and dedication of the students. It turned out that building man-powered
aircraft was not as easy a job as was manageable in the realm of a personal
hobby. The key to the reasonable success of every flight of the Linnet
series was the weight reduction of the airframe. In effecting the reduction,
the team came to realise that use of styrene paper as the outer cover of
the airframe would do the trick. This proved to be a particularly effective
contributing factor. The outer cover is a thin sheet made by rolling styrol-
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resins to a thickness of about o-s mm. Such material is light and effective
in enhancing the rigidity of the airframe. It is also smooth in outer surfacef
finish, a quality which is far superior to that of Melinex the surfaf:e 0

which slackens like a wet paper screen. There is a legend that use of styrene
paper for the outer covering dawned on a student when he saw sashimi
(raw fish) being sold in a wrapper made of that material. Combined use
of styrene paper with washi (Japanese Dap_er) produces even better results:

The basic form of the Linnet series embodied an original beauty
which remains unparalleled. What was wrong with it was that a torque
shaft measuring about 4 metres long was needed to transmit the power
of the pilot from the pedals to the propeller because the propeller was
located at the tail end. The vibration of the shaft, which was witnessed
in the initial phase of the programme, was solved by increasing its outer
diameter. The shaft, however, could not be elongated beyond reasonable
limits. This made it impossible to elongate the moment arm of the tail.
(The tail volume of the horizontal tail was 0-305 for the I model and 0334
for the II model). Such structural deficiency broug_ht on 1n5uﬂ‘icn_unt longi-
tudinal stability, which demanded constant attention from the pilot to the
maintenance of longitudinal trim. It was not easy to attend to the dcllc'atc
manoeuvring of the aeroplane while pedalling with both feet at full power,
simultaneously. There were many cases in which the machine hit the
ground prematurely as a result of a loss of leg power caused by excessive
demand for piloting. The pilots for the past series of man-powered flights
were chosen from among holders of private pilot licenses.

In 1972, a well-equipped runway, 620 metres in length and 30
metres in width, was completed along with a hangar in the precincts of
the Narashino School of Nihon University’s Science and Engineering De-
partment. The research base for man-powered aircraft was moved over

Covered with “"gan hishi”* Japanese paper, the newly built Stork in pristine condition
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Aileron deflection indicates effective control on Stork, flying at Narashino.

there. At the same time, design changes were incorporated. The new series
was named the Egret, which was supposed to fly better than the Linnet.

Major improvements incorporated in the Egret series featured in-
troduction of the belt drive to shorten the power transmission system. This
was made possible by putting up a pylon for the propeller right behind
the cockpit, as seen in the Sumpac and Jupiter. In keeping with the belt
drive, the rear fuselage was elongated and the moment arm was increased
for greater longitudinal stability. (The tail volume for the Egret I1T was
0°421.)

The IT and ITT models of the Egret series demonstrated much more
stabilised flight characteristics and came out with far better records than
the Linnet series. The only exception was the I model which was destroyed
on the ground by gusty winds, an accident which rendered full-scale test-
ing out of the question.

The 1975 student team was composed wholly of enthusiasts who
had been helping their seniors with the manufacture of man-powered air-
craft since their freshman days. The team had an expert designer as its
leader named Junji Ishii. Professor Kimura decided that he could entrust
them with the task of undertaking drastic model changes. The new design
was christened with the name of the Stork, which is something of a flier.

Compared with the Egret, the main target of the Stork was directed
at further weight reduction and greater airframe engineering precision
(which equates itself with improved aerodynamic characteristics). To
achieve these objects, whole-hearted efforts were exerted and exhaustive
studies pursued. The left and right wings were made detachable to facili-
tate the transport of the airframe on the street. This resulted in a weight
penalty of about 2 kg. as compared with the conventional one-piece wing.
Nevertheless, an overall weight reduction was successfully achieved in
terms of an empty weight of 36-0kg., an incredible figure, while preserving
satisfactory rigidity. It is worth noting that in addition to the hitherto used
foam plastic panel, gan hishi (a Japanese paper) was used for the outer
covering of the various parts of the airframe. Most important of all, this
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MAN-POWERED AIRCRAFT OF NIHON UNIVERSITY

opposite
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Famous Pacer, first published 1974, set standard for 1/2A performance, designed by Owen Kampen, kitted

THE 1/2A REVOLUTION
by Alan A. Scidmore (From R/C Sportsman, U.S.4.)
By way of introduction . ..

ONOUR WAY to the E.A.A. annual wall-to-wall acroplane event at Oshkosh in
August 1976 we (Editor, his brother and son) stopped over with Carl Mohs
at Madison, the university city of Wisconsin. We were overwhelmed by
the idyllic situation of this beautiful spot. The huge lakes, beautiful dairy-
land, and strong aeronautical associations made Madison a prime hit with
the wandering trio of modellers. More so when we were to discover how
well organised is the Madison Area R/C Society (M.A.R.C.S.) with their
aeromodelling centres laid on by the municipality. Even more so when
it became apparent that we were in the company of a most inspiring group
of inventive designers. In one hectic evening we flew a floatplane off the
lake, watched a whole range of models being flown for fun off the close
mown model park and came to realise we were with the very origins of
the half-A craze that has swept across the U.S.A.

Among M.A.R.C.S.’ 87 members is Owen Kampen, U.S. prota-
gonist for rudder only, pulse designs and creator of 1/2A Pylon as well
as 1,2A Aerobatics. His Pacer design initiated the concept which thousands
have since followed for foam wing 220z. aileron/clevator controlled
miniatures of the big-brother stunt models which will fly through the pat-
tern, survive crashes, give full flight satisfaction and yet cost so little to
build and operate. Owen showed how the Pacer performs, while fellow
clubster Frank Baker put a semi-scale B26 with -049s through its paces.
Clearly we were missing something in Europe. Cannon lightweight R/C
is best; but not essential. Any two function outfit of recent vintage can
be accommodated and is light enough. Yet now, even a whole year later,
the craze has yer to cross the Atlantic. Alan A. Scidmore, also in
M.A.R.C.S., contributed a most useful description of this enthusiasm for
1/2A in R/C Sportsman which we feel sums up the spirit behind the
class admirably.
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Quwer to Alan . ..

In the not-too-distant past, the description “1/2A” or “Half A”
meant small, rudder-only models which were all too frequently seen pro-
gressing rapidly down-wind in partially controlled swooping manoeuvres
with the pilot hoping for the motor to stop. With the development of the
light, reliable, relatively inexpensive semi-conductor/integrated circuit
radio gear, however there has been quite a revolution in 1/2A R/C,
particularly in the U.S.A. and surprisingly it has been slow to come to
Europe.

Availability of this superb radio equipment has made many things
possible which were previously unthinkable. Competition in 1/2A racing
and aerobatics has been growing rapidly as well as sport flying. If you
haven’t considered 1/2A you are missing something. In this day of Lso
kits, £75 engines, and £300 radios, the availability of small kits and two
function radios is welcome indeed.

: Half A flying is economical any way you slice it. A gallon of 25%,
Nitro will last forever—well, almost. The 1/2A model will fit into your
Honda, Toyota, Fiesta, Mini etc., with lots of extra room for the small
flight box needed. You won’t hear a 1/2A pilot speak of 75p landings when
the prop hits the terra-firma. A roll of Solarfilm or MonoKote will cover
more than one model. Replacement engine parts are less costly, Need I
say more about cost? Or should I drop a word comparing bui]uding time
for the wee ones with that for the big ones? To some of us time is as
valuable as money (at times more valuable—Ed).

Cox Tee Dee 051 with the Canadian
Tarno Carb is an impressive combi

nation. Rules for 1/2A aerobatics 5
require neither silencer nor throttle k] g
but ecological demands in some =

areas make them advisable B e




42 AEROMODELLER ANNUAL

Perhaps you have steered away from 1/2A because of the association
of 1/2A with the mass toy market. Don’t underestimate the capabilities
of a good 1/2A aerobatic type like the Pacer, or the thrill of racing snarling
little 1/2A speedsters around a course in competition with fellow model-
lers. Or even the stability, reliability and just sheer pleasure of a 1/2A sport
plane like the Wizard. A well balanced and trimmed Pacer with a good
TD-049 can give you more thrills than you realise if you haven’t tried it.
These little craft are capable of most of the manoeuvres usually associated
with the 40 and -60 size bombs. Inside loops, outside loops, inverted
flights, axial rolls, and the eights can be beautifully done. With experience
even four point rolls, vertical rolls, vertical 8s, a sort of a stall turn can
be accomplished.

On the other hand don’t be misled into thinking that it’s all easy.
Most 1/2A racers and sport planes are built with stability in mind and
are relatively easy to fly. The acrobatic machines, however, are a different
breed. They are not only designed to be neutrally stable, but they are ex-
tremely quick. This means that you have to keep alert and fly them all
the way. Like its larger cousins the 1/2A aerobatic craft goes where you
point it. If you put it in a nose up attitude or wing down attitude, it just
stays that way until you correct its attitude. After your your first few flights
with one of these gems you may say ‘“wow—that’s fun,” but your hands
will be shaking.

Landing these things is different as well. The wing loading is not
high (if you are reasonably careful) and these aerobatic types arc exception-
ally clean—especially if no landing gear is used. The first landings usually
overshoot your intended spot since they seem to glide forever. Some of

Designer Owen Kampen fires up one of his “bigger” sportsters at the M.A.R.C.S. field
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1 5_2A hot rocks in the Madison, Wisconsin M.A.R.C.S., do several dead-
s[;lc_k rsngnoeulrres .lodkgllfspccd or altitude. A dive, a loop, a roll, then a
split-5 into the wind before lining up to touch down st 1
these little machines! - Fantastic fun with
: If you,already have thg‘ _1‘_2A bug or want to enlarge your vistas
or ne:;t year’s modelling activities, why not promote some local 1/2A
events? For example, 1/2A racing has been well publicised. Rules, sug-
gest_errld groceduresaequépfglnent for carrying out races, designs, and even
engine tune-up and modification have all been dealt with 1 i i =
e D ano with in articles in the
A Madison club had its first formal scheduled 1/2A racing event in
ugust, 1975. The interest started by that race was phenomenal. A second
race, quickly scheduled for Memorial Day, was a success too with both
spectators and pilots thoroughly enjoying it. However, club philosophy
Iv;fas somewhat different than that promoted by the R/C modeller rules
erhaps you might consider some of these thoughts in promoting 1/2A
eveglfll‘n your area. First, there aren’t a large number of really competitive
gnohc‘ ers in the M.A.R.C.S.—at least not in the way usually promoted
in t ? I:nbodelhng_ press. There are many creative, original, and wonderful
peop fl:, utamajority are not interested in pacticipation in the usual pattern
(f):oglydon clom_petmcl)_ns.‘ Céub 1/2A pylon rules reflect our attempt to keep
| developing a limited interest event for the ultra- iali
modily e ra-specialist who can
~ There werewingarea (2«_:)0 in.*), wing thickness ({ in.) fuselage cross-
sccpnonl?l area (8-5in.?), and weight (20 0z.) minimum requirements. How-
ev_.ll_"l, the engine had to be unmodified (Kirn-Kraft specials not allowed)
without pressure, and with a maximum of 25°, nitro in the fuel. These

Frank Baker starts his 049 in the Pacer at Madison. Model has foam wings, 40in. span
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ictions accomplished two goals : first, it kept the equipment price down
g:;rilrfg the equipxlla'tem equally%(;vailable to each flyer. Second, it _reducefi
both the speed, which was still plenty fast, and the difference in spﬁ;iet
between airplanes. The latter factor places more of a pren}mm on pilo
skill and ability to fine tune the plane, engine and propeller for ma:;_xm]pm
results. These rules were felt to be very satisfactory and curremh eﬁ m[g
is to continue these rules for the 1977/8 season with the fuel for the heats

i the club.
prov}del-dio?about a 1/2A aerobatic event for your_club for the next year?
There should be only two main limitations: maximum total engine dis-
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Downturned tips. full span ailerons and narrow elevators are Pacer characteristics on the mini-stunter,

placement of -051 c.i. and maximum total fuel tank capacity of 1} oz. The
fuel limitation expedites the running of the contest by limiting the air time
of each contestant. The manoeuvre sequence we have settled on requires
a continuous flow of manoeuvres. Each upwind manoeuvre (u) is followed
by a downwind (d) one—there are no fly-bys until the last powered
manoeuvre is complete. Our 1976 manocuvre sequence was: 1. Launch—
u; 2. Position—d; 3. Two inside loops—u; 4. Two axial rolls—d; 5. In-
verted flight—u; 6. Cuban 8—d; 7. Vertical 8—u; 8. Four point roll—
d; 9. One vertical roll—u or double Immelman; 10. Two outside loops—
d; 11. Spot landing.

All manoeuvres were scored 10 points maximum each, except the
launch and position for the first manoeuvre.

Of all the manoeuvres listed, the three most difficult are the vertical
8, four point roll, and double Immelman. Most flyers enter the vertical
8 at the middle, which is permissible, and complete the top of the 8 first.
The four point roll—without rudder—requires the use of elevator to pitch
the nose up just prior to entering the portions where the wings are vertical.
The vertical roll was replaced by the double Immelman for 1977 events.

This manoeuvre sequence is challenging. The available models and
engines can be made to perform these manoeuvres in a beautiful fashion.
The sequence including turn-arounds and positioning for the next
manoeuvre can be made extremely smooth and graceful. But—it’s not
easy. As in any other activity it takes good equipment and lots of practice
to do well.

What equipment choices are there for 1/2A aerobatic competitions ?
Commercial kits like the Ace Pacer and Mach-None or Concept Model’s
Vixen are all satisfactory. Many home-brew designs are very capable of
doing the manoeuvres sequence as well: Frank Baker’s Thunderbolt, Bob
Huisinga’s 1/2A scale Miss Norway, my Firefly design.

To obtain high performance requires attention to a number of
additional factors. Pay particular care to keep weight down while building
and instal the radio gear to obtain proper c.g. It can be forward of the
indicated balance point, but never to the rear. Add wing weight to balance
axially. Reduce control to the bare minimum that will do the job—it makes
flying smoother as well as easier on the nerves. The only engine is the Cox
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T.D. -049 to -051. However, not all T.D.s are equal. Changes have been
made during the years and engines produced after 1973 seem to have an
edge. Engines get distinctly better as they get older with the piston and
cylinder fit one of the major factors. Modified T.D. engines, if available
from your model dealer, offer a substantial increase in r.p.m.

For consistent performance in 1/2A aerobatics a fuel pressure sys-
tem is a must. There are commercial tapped rear crankcase covers or you
can make one yourself,by pressing a slightly tapped 35 brass tubing into
a drilled hole in the back cover plate. The tubing should be closed off
on the crankcase end with solder and drilled with a small drill. A small
hole smooths out the crankcase pressure fluctuations and keeps to a mini-
mum the reverse flow of fuel into the crankcase during filling and starting.
A properly installed pressure system is a beautiful thing to operate. You
can adjust the engine on the ground and once in the air it just keeps on
putting out the power regardless of the manoeuvre or attitude. With either
a pressure system or suction system it pays to instal a fuel filter in your
filling system since the little engines have very small orifices and needle
valve openings.

Assuming that you are interested in 1/2A aerobatics just how do
you get to be good at it? As in all other fields of endeavour the answer
1s PRACTICE.

Go out and try the manoeuvre again and again. Many of us look
upon ourselves as weekend or Sunday fliers and say that we don’t want
to be a hot-shot competitor. Secretly we’d like to be a hot-shot, but can’t
spend the time or money it seems to take. Still, I recommend whether
you fly ‘60, ‘40, or -049 aircraft, that you practice some particular

Boeing Superfortress with four -049s has 79in. span, by Frank Baker.
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All foam B-26 by Frank Baker who flew as navigator in them. Two Cox -049s give snappy performance.
manoeuvre sequence. Frequently a flyer gets to the point where he is
capable of getting safely into the air, flving a loop, maybe a roll, and then
a landing. Then he stops learning or quits the hobby for lack of challenge.
The challenge is still here, however, and that chalienge is to really learn
how to fly. Make the plane do what you want, rather than reacting to the
aircraft. Can you do a pure axial roll, a good stall turn, four-point roll,
circle the field inverted, sideslip for a short-field landing? The challenge
is to make the plane do what we want—recognisable bonafide manoeuvres.
Horsing around is fun—but limited. Mix some practice at manoeuvres
which tax your present abilities as well as the ones vou feel that you can
do well. You’ll find that your horsing around will i'mprovc as well.

Semi-twin Otter follows the -049 trend at M.A.R.C.S. club.
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1/5thscale Rotary Engine by A. Wal-
shaw, a remarkable working model.

o =3

A MONOSOUPAPE ENGINE

A. Walshaw describes his Duke of Edinburgh prize-winning model
rotary engine
(From “Model Engineer™.)

IN THE EARLY DAYS of aero engines there were two problems that were fore-
most in the minds of designers. The first was power to weight ratios and
the second cooling. The obvious way to cool the engine was by air, but
flying speeds were low, 50 or 60 m.p.h. and valve steels were very primitive,
thus engines overheated and valves burnt out. The other method was by
water but the radiators of the day more resembled a musical instrument
than a radiator and contained, by modern standards, vast amounts of water
and so were very heavy.

The idea of rotating the cylinders round the crankshaft, a rotary
engine, and thus ensuring a reasonable airflow round the cylinders is gener-
ally attributed to an American named Fawell in 1896, but it was really
the French brothers Seguin who put the rotary engine on the map and
achieved in one stroke adequate cooling, light weight, and near perfect
balance, admittedly at the expense of much churning of air and despite
consumption of fuel and oil which was, of course, castor, much of which
was inhaled by the pilot, with the usual medicinal effects, after doing its
duty in the engine. Nevertheless, the rotary engine was the mainstay of
the R.F.C. throughout the first part of World War I.

The 9-cylinder Monosoupape (one valve) was to the best of my
knowledge the last in the line of rotary engines started in 1907 by the
Seguin brothers with a 7-cylinder engine rated at 50 h.p., other single row
engines of 5, 7 and g9 cylinders followed, together with two two-bank 14
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open and as the piston descends air is sucked in until the valve closes at
(d), the piston continues to descend causmg a partial vacuum until the
piston crown uncovers the transfer ports in the cylmder wall at (e¢) when
the rich petrol/air mixture in the crankcase is sucked in, the transfer ports
are covered by the ascending piston at (f) and the mixture is compressed
ready for ignition at (a) when the cycle starts again. The firing order is
1,3, 5 7 95 25 4, 6, 8 and it will be seen that the engine operates on a
four-stroke cycle.

After taking as many external dimensions as were practical from
the full-size engine at the Royal Scottish Museum, a scale of one fifth full
size was decided onj this gave a reasonably small model without making
the smaller details too much like watchmaking. It also made the maths
easy ; to reduce full-size dimensions to one fifth divide by 10 and multiply
by 2.

Work was started on the crankcase as it was felt that this would
be the hardest part to make. Two slices of E.N.8 were faced up and bored
through the centre to within } in. of the finished size, the register which
locates the two halves of the crankcase together was turned and the two
halves fastened together with nine 8 BA cap screws. The inside of the crank-
case was now bored out to finished size and a peg fastened in the flange.

The following operations were carried out on a milling machine,
but I think that with a little ingenuity they could be carried out on a lathe
with milling and indexing attachments. The jig is mounted on a rotary
table centralised under the vertical head of the milling machine and the
two halves of the crankcase are mounted on the jig with the peg in
hole no. 1. Nine holes say J;in. less than the final size of the cylinder
registers were drilled round the circumference using the peg in each of
the nine holes in the jig to index. By replacing the drill with a ball-ended
slot drill and moving the rotary table off centre, it will be found possible
to mill away the spaces between the drilled holes leaving the registers
standing as a series of short cylinders connected by a central rib. It will
of course be necessary to remove the two cap screws next to the part being
machined. A flexible drive shaft and mounted grinding point were found
to be essential in cleaning up the milled portion of the crankcase; even
so the operation proved laborious to the point of despair!

The crankcase and jig are removed from the milling machine and
mounted on the lathe faceplate, one of the.cylinder register holes is set
concentric with a D.T.1. and by indexing round once again the bores of
the registers are finished and the transfer ports cut.

Transfer ports are cut into

halves of the split crank-

case. Black mark is one inch
(26 mm.} long.

AEROMODELLER ANNUAL 55

Finished crankcase at right, and the

cambox above, the oylindrical ring

supports the lower end of the tappet
guides.

|oiNeiH

The final operation is to bore the flanges to size, removing the index
peg, and take a final cut across the face of the flanges where the front and
rear covers fit as these will probably bear witness of the hours spent with
the flexible grinder.

The front and rear crankcase covers, known respectively as the
cambox and thrust box, are fairly straightforward turning operations. In
the thrust box it was found possible to use a commercial ball race, thinned
down by grinding, for the large race, but the smaller race at the rear end
had to be made, which was not as complicated as was anticipated.

The material used was silver steel, which, though not ideal, has
proved satisfactory. The outer race was made first using a form tool to
cut the semi-circular groove for the balls to run in; it was then very care-
fully hardened and the groove lapped out with a piece of brass wire the
same diameter as the balls. The inner was then made to a righr fit on the
outer, hardened and lapped to final size. It will be noted that the races
are crowded, i.e, they have no cages. In this type of race the balls are in-
serted through semi-circular slots cut in the inner and outer races which
when lined up opposite each other will just admit one of the balls. I found
that the best method of achieving the correct clearance in the race was
to lap the inner race until it was a fairly slack fit in the outer when assembled
with three balls only, the clearance being taken up when the remainder
were inserted.
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Left: Cambox cover in place, alignment
is critical. Bottom: the crankshaft,
bearings and cam assembly. Opposite
are the eight slave rods pivoted on
wristpins in the master rod

To return to the thrust box, this is a forging with stiffening webs
internally in the full-sized engine. In the model, however, it was turned
up from E.N.1a, the thickness of the rear face being increased to compen-
sate for the lack of webs.

The cambox is also turned up from E.N.1a. Great care was needed
in boring out the inside to leave a cylindrical ring to support the lower
end of the tappet guides, which are arranged radially at 40 intervals round
the outside of the cambox. The ballrace at the rear of the box is again
a thinned down commercial race. Apart from accurate positioning of the
holes for the tappets it was a straightforward turning job.

The cambox cover is also from E.N.1a and is fastened to the cambox
by fourteen 12 BA bolts; this cover carries the planctary gears for the valve
gear. In all the parts mentioned so far great care was taken to ensure that
front and rear registers were concentric as the whole alignment of the
engine depends of