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INTRODUCTION

A vEAR of change—transition which some prefer to regard as progress, accepting the
inevitable with a shrug and to which others more creative among us, rise in challenge.
We see the arrival of new construction techniques, many forecast in earlier editions of this
Annual series. The almost-ready-to-fly-solid-foam model becomes reality for industry.
Superb scale models created for the film world—*“Battle of Britain” in particular, show
how the hobby reaches an approved maturity—dare we say adulthood ? Whereas a few
years back, the elaborate scale model was a “sudden death™ one-time project, it now
performs endlessly, wheeling and cavorting precisely to the commands of its skilful pilot
at the controls of sophisticated proportional radio equipment. Nothing—not even tha

dream Spitfire, Lancaster, or early pioneer type seems to be “impossible” any longer.

Never was this more evident than at the 1968 Nats where thousands of SMAE
members and their friends enjoyed the wonderful hospitality of the Royal Navy at
Yeovilton. Interspersed with multi-aerobatic flights the scale models exhibited a degree
of reliability and performance that was their weak point even a year ago. Return to a Royal
Naval Air Station for the first time since 1952 must be rated the social success of the year.
The hospitable West Country laid upen its hostelries, the huge airfield cleared its bright
new concrete decks and for two glorious calm days, competition modellers had the time
of their lives.

Yet out of this comes evidence of another change. Specialist interests in the fields
of Radio Control, Free Flight and Control Line are inexorably drawing each class apart
from the rest. Thus we find separatist elements, each regarding the other categories with
an attitude ranging from indifference to outright antagonism. The common denominator
Societies and Associations throughout the world have a tough time ahead in maintaining a
co-ordinated effort. It is much to the credit of the Officers of the SMAE (each of them
having broad interests all round with widespread aeromodelling activity) that they
manage to satisfy the varied tastes of the characters who adopt the three modelling cate-
gories. For distinctly different characters they certainly are—the ardent, athletic free-
flighters the blue-jeaned engine hungry control liners and the older, less nimble but
tremendously enthusiastic radio controllers, Somehow the widening gaps of interest
must be bridged if organised modelling is to succeed in its purpose.

The situation spreads further to International contests. Participation of a couple
of dozen National Teams plus supporters and all the organising persomnel at a World
Championships produces an accommodation and financial problem of mammoth propor-
tions. This is to some extent offset by income from spectators who provide the audience
for “captive” performers in R/C or C/L events; but for Free Flight there is little chance
of reimbursement. So for 1969 the prospect of repeating the triple (Rubber, Glider,
Power) contests at one venue seems remote at time of writing. If matters proceed at the
same pace of progress, the free flight championships will become isolated as the province
of those Nations where Government support is forthcoming (Socialist States) or separated
to reduce the commitments for the host countries. We hope that whatever happens, there
will be no loss of continuity.

World Championships are bi-annual. As we go to press a British “private venture”
team competes in Finland at the C/L Championships. The Indoor Champs take place at
Rome in Italy during early October. West Germany is to be host to the World Champion-
ships for Radio Control next year (aided, we are informed, by a renowned brewery!) but
Free Flight is out on a limb.

Meanwhile, technical developments proceed at a pace that at times baffles the poor
lone-hand who can find his equipment out-moded overnight. This occurs in all branches
but is most evident in engine design. Even the smallest of changes have produced
incredible increases of power. So, as in years before, this Annual brings another “mile-
stone” feature to reveal techniques hitherto the close-kept secrets of experts only.
Coupled with the variety of other articles and the range of dﬁfﬁﬁs culled from the model
press all over the World, we offer this year’s content with ¢ ence that it will inspire
new ideas, and approaches to satisfy everyone . . . on to the next!
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Flight Lieutenant Ray Lawrence runs the Triumph M/Cycle engine in his

“Kuching Special” made while stationed in Borneo. Direct drive at 3 400 r.p.m.

is a disadvantage, leading to poor airscrew efficiency. Weighing only 335 Ibs.

less pilot, the “Special” hopped a few times before enforced dismantling due to
Service posting.

ONE STAGE FURTHER?

MaN CARRYING MODELs—an old cliché is now spelled out loud and clear. Men
that carry models can also make “models” to carry themselves.

“ka bother with models” said a lightplane pilot at the Club bar, “when for
the same kind of money you can learn to fly the real thing”. The statement
is true as far as sophisticated radio control is concerned; but hardly typical. It
does however, emphasise the growing attachment of model and full-size inter-
ests. Thousands of aeromodellers have the yearning to qualify as pilots. Many
have gliding experience, a few own their personal aircraft or belong to Flying
Groups.

We could name a couple of dozen well-known acromodellers who have
taken to cockpit flying in recent years—and even a few “‘reverse” cases where
pilots have turned to acromodelling! But that is not our purpose here, where
we would like to introduce just five of the many original light aircraft designs
which exemplify the emergent spirit of “making one’s own”. They have not
been selected as examples for any particular reason, and the fact that the three
American aircraft come from the same State of Illinois is not intended to
indicate that this is a hot-bed of homebuilding. Any copy of “Sport Aviation”,
the monthly magazine issued by the Experimental Aircraft Association in the
U.S.A. will provide a batch of new shapes produced in any of the U.S. States.

The ideal situation—one might refer to it as the easiest approach, is to
accept existing components and power unit as purpose designed for lightplanes
and so save time and effort in construction and certification. This was the means
by which three professional pilots, Chuck Roloff, Carl Unger and Bob Lipofsky
came to create the RLU-1 “Breezy” featured on the jacket of this Annual. They
wanted a “puddle-jumper” for fair weather flying. A model was made in
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Hang these on for size
Gabriel! Ernie Sherry is
“‘haoked"”. Eric Clutton acts
asflight manager for the epic
of the Dales—an experiment
which proved that the pio-
neers of “hang flying” knew
the right approach after all.

welding rod and in January ’64 they decided to find a damaged Piper Cub wing
and to order a factory re-built “zero-time” Continental aero engine. First
flights on August 7th of the same year fulfilled all expectations. Since then,
hundreds of passengers, have been carried on the rear bench. Despite the
early-Sikorsky appearance, “Breezy” has an up-to-date performance. It carries
on the theme of the Curtiss Junior, Kronfeld Drone, Kirby Motor Tutor,
Dart Pup, etc.; but without the protection of a fuselage covering which would
be desirable for keeping the crew dry in British air!

Breezy was not built on the cheap, it cost $3,400, of which the engine
and prop accounted for almost half, radio and instruments another $800,

Cost of the certified aero engine and radio is beyond the pocket of the
majority and so there is an immediate attraction for the converted motor cycle
or car engine. Liquid cooling brings such a weight penalty that the range of
choice is limited in the car field to the German Volkswagen series or the

1 . Airfoil  Gottingen 535
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—

First Official Flight 3,171,463

Triumph 5T 500ce My Cycle enginel

SPAR
CHORD &'
LEMGTH 17' &
HEIG &

|
Al G

WHEELT

X}
RaCk £



AEROMODELLER ANNUAL

American Corvair.  Motor cycle
engines of the Harley-Davidson,
Triumph, Douglas, Scott and J. A.
Prestwich types have been employed
for low powered single seaters. Therc
are also the Ground Power Units or
GPUs made by Lycoming, and Air
Power Units such as the Lawrence
radial—or thinking really “big”—the
Rover APU Turbine. Major disad-
vantage is the lack of a propeller shaft
reduction gearing. Most of these
units develop full power in the 35,000
r.p.m. range and this is about twice as
fast as needed for an efficient prop. So
the next stage to be fully developed is
that of satisfactory gear reduction, and
many experimenters are currently
working on this, particularly with the
V.W.

This 1s not to say that the direct

drive VW 1is unsatisfactory, Mira ' ; ;
Slovak’s flight from Germany to California behind one proves its worth. The
high r.p.m. can be turned to advantage, as with ex-St. Albans’ club member
Colin Rogers’ much modded racing version of the Druine Turbulent which
announced its approach five miles ahead like a Harvard. Fine pitch on an
end-plated prop must make this the fastest VW airborne. Modeller, airline
pilot and regular Aeromodeller correspondent from the U.S.A. Dick Stouffer
forecasts as much as 160 m.p.h. out of his VW powered SK-1 which is a scaled
up radio control design!

“Big Simpler” has been engineered by Emmet Kraus and incorporates
many new features as the 3-view indicates on p. 16. Not the least is the com-
parative high loading and the Tee tail. The fuselage of this aerobatic design has
accommodation for a suitcase—or a model.

Third of our examples from the U.S.A. could well be another blown-up
model, for Ken Flaglor’s “Scooter™ has all the proportions of a “fun” design.

Above right: Harry Lange
of Barrington, Ilinois,
U5 A, is converting a
Corvair ear engine for his
home-built Piel Emeraude.
Modelling experience helps
—see background of work-
shop with gliders and R/C
models.pendant,

Framewaork of the Clutton-
Sherry F.R.E.D. long before
it realised how many differ-
ent engines it would have te
bear on its nose! Latestisa
geared V.wW. driving a
Gipsy engine prop! Gives
STOL performance.
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It follows his “Cherokee” powered by Go-Kart engines, and flew first on the
18 h.p. of a Cushman Golf-Kart unit. Performance was marginal due to weight,
so inevitably, the VW was fitted, but the smallest version, not the latest which is
almost 50°,, bigger in capacity. Ken sells plans for this delightful ground
hugging flivver (almost a powered glider) and it won the award for “Most
Outstanding ultra-Light” at the 1967 EAA fly-in at Rockford. Wooden structure
can be completed in 40 hours, ribs are sawn from ply, assembled on spruce spars
and the fuselage has spruce longerons, leaving only the engine mounting in steel
tube for professional welding. Engine instruments are car type, and the landing
gear mainly ex Go-Kart.

Ray Lawrence is a modeller of many years standing, and whilst on duty
in the Far East in the R.A.F. created his “Kuching Special” from indigenous
materials in Borneo. Time was not on Ray’s side and tests abandoned due to a
posting. (The airframe subsequently became a non flying Fokker DR.I replica.)
Motor Cycle engine power was enough; but only just, for test hops and as Ray

Member of West
Essex Aeromodel-
lers, R/C flier Bill
Cole chose a house
with a 13 ft. long
room to make his
Bebe Jodel D-%
indoors! Ovriginal
engine was to be
a Douglas Sprite
but now changed
to a V.W. Started
after a club session
last October, it
reached this stage
in March — some
people take longer
to make a model!
Bill was flying it
within a year of
starting.




AEROMODELLER ANNUAL 11

states, the Triumph should really go to 6,000 r.p.m. to achieve peak power, so
that the home carved prop wasn’t even allowing the engine to get started up the
b.h.p. curve. Ray’s “big model” was much after the Luton Minor, Heath
Parasol style, a popular arrangement which offers excellent visibility,
“Umbrella” weather protection and centre of gravity position for the pilot. It
was also chosen by Eric Clutton and Ernie Sherry for the F.R.E.D., but as this
particular project has rather a colourful background, we’ll hand over to Eric to
tell his own story:

“Some years ago I became involved with AEROMODELLER’S tame
cartoonist, Ernie Sherry, in a project straight out of Jules Verne—or was it Walt
Disney? A huge pair of wings were made to strap on our backs—a sort of
latter day Lillienthal. I hasten to say that all this was Ernie’s idea—I just went
along for the laughs!

“We never actually got off the ground with these wings in spite of running
down hills and being towed by a motor-cycle, but on one occasion my partner
lifted both feet at the same time in sheer desperation. He did a nose dive into
the heather and it took two of us to pull him out of the soft ground! Fortunately
he was wearing a crash hat. Probably the funniest occasion was when we were
in the Derbyshire hills with the wings. I had just run down a steep slope and
then staggered back to the top looking like the angel Gabriel with 40 ft. wings
sprouting from my shoulders. As I came over the brow of the hill (attired in
wings, crash-hat and goggles) I could see that a large number of Sunday motor-
ists had stopped by the roadside, wide-eyed at the sight I presented. The
opportunity was too good to miss—I announced to all in a loud voice, “It’s a bit
rough over Derby!” 1 still wonder what sort of tales were told on the Monday.

Power: Triumph 500 cc
Motarcycle unit

_ J

. A
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“These wings were hilariously funny but not exactly a practical flying
machine, so some thought was given to designing a proper glider. We worked
out that several fairly high performance gliders could be scaled down to about
20 ft. wingspan if the pilot adopted a prone position (headfirst). T also did
some drawings of a tandem wing glider.

“Perhaps fortunately these plans were forgotten when we acquired a
spare motorcycle engine and it was decided to design a powered aeroplane.
The eventual outcome was FRED (Flying Runabout Experimental Design) but
of course we stood little chance of getting a motor-cycle-engined craft cleared
for flight. We overcame this by finding a spot of our own, and after many trials
and tribulations managed to get off the ground. The poor old Triumph 500 c.c.
engine had to work mighty hard to haul Fred along and we got through three
engines (one was still going strong) before giving up that idea.

“Qur next engine was a Scott Flying Squirrel out of a Flying Flea. Asa
noise-maker this engine was superb, but it was deadly unreliable—the most
memorable thing about it was the fact that it used Castor Oil for lubrication and
the smell was gorgeous. After a session with this engine we would be sticky and
smelly but we would feel like Sopwith Camel pilots (a moving experience!).
This engine is now in the tender hands of the Shuttleworth Trust and is destined
to be fitted to their Flying Flea so it will be back where it belongs!

“Our next engine was a Lawrence five-cylinder radial. This was the only
one in the country and a really beautiful piece of equipment. Although it had
been used to drive a generator it had obviously been designed from the outset
as a genuine aero engine. It was rated at almost 40 h.p. and converting it to
aircraft use took about three or four months of spare time. In the meantime
Fred was largely rebuilt and steps taken to legalise the situation which involved
some paper work and static proof loading of the whole aircraft. Proof loading
consisted basically of turning the wings upside down and placing concrete blocks
on them to a total weight of three and a half times that of the fully loaded
aeroplane—approximately one ton in all! It is incredible how much weight a
few scraps of plywood and spruce will support. We were so interested we did
the test twice!
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Nelson Twin Cub Né411H owned by Nelson Aircraft piloted by S. M. Siggins,

Finleyville, Philadelphia. Powered by two MNelson 48 H.P. 2-stroke engines.

A modified Piper Cub, the engines appear to be mounted to a large diameter

tube, bolted or mounted to original firewall and a fibreglass fairing covers the
original engine area.

Photo opposite reveals low ground clearance and overall height of the Flaglor

“*Scooter”, plans for which are sold by Flaglor Aircraft, 1550 Sanders Road,

Northbrook, illinois 160062, U.S.A. price 25 dollars. Cost to build, less engine
and instruments is £200.

Corcoran Glider N 75580, buijlt and flown by R. Stanley Corcoran, 500 Old
Hickory Road, New Lennox, [llinois. Powered by two West Bend, 2-stroke
engines of 8 h.p. each. Built in 1965. This most interesting prototype takes off
and flies on a total of 16 h.p. The props are wide paddle blades of about 18 24 in.
diameter in a pusher configuration. Note that the engines are simply mounted
on a cantilever board attached to the top longeron of the basic fuselage.

U.S. photos by Dick Stauffer and Marion Davidson.
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“Spon after completing these tests, disaster struck! The Lawrance
engine was being run up when it stopped very suddenly—so suddenly in fact,
that the complete hub assembly with prop shot off! A broken connecting rod
was found to be the culprit and as this was about the only spare part we didn’t
have we were back to square one. After some thought it was decided to
convert a Volkswagen engine for Fred, and a 1,500 c.c. unit was obtained from
a somewhat beat-up motor car. This was converted to an aero engine—not just
an ordinary engine, but one with a reduction drive! This engine has been an
outstanding success, and as it swings a 6 ft. prop taken off the 90 h.p. engine
FLAGLOR 3COOTER

by KEMN FLAGLOR
Hlinsis L. 5. A,

Power: Wolkswogen 1192 sc
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in an Auster, it has given Fred true STOL capabilities—almost VTOL in fact!
As far as we know this is the only geared VW engine flying in an ultralight
anywhere—we even beat our American cousins to it!

“This is probably the ultimate development as far as Fred is concerned—
the wings and tail detach very simply in glider fashion and it take two people
about twenty minutes to rig Fred ready for flight. This is a slight snag—the
two people bit. A new design is on the way and this will be a low wing aeroplane
with wings that can be folded by one man. It will then fit into a normal single
car garage. The engine will naturally be a geared VW and the performance
should be something extra special!

“Oh yes, I still manage to make toy aeroplanes as well—wouldn’t be
without them in fact. The strange thing is that I became involved in full size
building through my modelling activities and because of my involvement in big
stuff I can honestly say that my workmanship has improved and I now make
better models.

“Building an ultralight is not all that difficult—if it was really difficult I
couldn’t do it, so if you are interested join the P.F.A. and have a go.”

There are, of course, many other home-built designs flying around on
“cooking” engine power. The Woody Pusher is a fine example in the U.S.A.,
and the many Turbulents and Jodels in Europe have become household names.
Modellers who have the yearning to expand their interests are advised to
contact the Popular Flying Associarion, 2 Waldens Park Road, Horsell, Woking,
Surrey, or the Experimental Aircraft Association, European Office, 11 Stonehills
House, Stonehills, Welwyn Garden City, Herts.

e

Bare weight : 455 lbs.

Tail Areo : 10 5q.ft.

‘,FO’@:%

SPAN : 21*
AREA : 75 ¢q. fh. '
LENGTH : l?'. S K = | BIG SIMPLER
HEIGHT : 6' 8" N by R. STOUFFER & E. KRAUS
WHEELTRACK : 5 \‘L Ilinois U.5.A,
rl Power: VW 1500ce
' - /
oY o S 7
J Airfail: MASA Laminar M \g SCALE 1/72nd
"q._______- )
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BV 4 ole—0.1/2"
Block formed 14.1/2" 1 50 .
on 1/32" ply 71
o’ ""T;:";q_n:'_ ——__ 3'3/4 "
i z.vﬁ"' S —m gk =
-1t } . i . - ' 1
o e 27" e
] .
. 1/16" sheet WING SECTION (1/3RD SIZE)
/4" x 1/16" bols0_ e {SECTION EPPLER 374)
. —— [ - o e
I . Root rib ‘:—_._-\-:3
. i
. —— 'm\ 3/32" Ribs
LY
1/4" x 1/8" spruce _Brace

Sonded to symmetrical
SECTION A-A (NOT TO SCALE)

section
j il l [
i Sides 1/32" ply
. Evostick to
Dihedral brace :
1/2" ply extends " bl
to second rib. V4" . ’/
AR e 174" dowel
LA /e block |
I g 24"
1.3/4"
For & Chonnel:
Rudder,
Elevator,
Elevator trim.

SUZIE QUE

Fully aerobatic multi R/C slope
mrInEgiidnr
By KEN BINKS, Eastbourne

SEADOG, S.E. NEWSLETTER, G.B.
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WING - SECTIOM (Holf size)

Sheet /64"

1/8" x 3/8"

g T
i
5"
. PR
L —
i -
P
| =
=i
L .
| | —
L
] I
S| "
g i
i
| DORNIER Do-27
-l _.I_ Semi-scale R/C sports for single
| ; channel and ‘8-1 c.c. engines
[ Pl From JAPAN
oo [
e — . g0
. —
1.11/16 52‘___] f
SCALE 1:6 e

RADIO CONTROL TECHNIQUE, JAPAN
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Fill in with /16" sheet 008 ceiluloid
between 1716 sq. stringers. B d 132" shest 1718" shest
TDP of 'ELi!-&IHQG from N o U m6lf 5.
formers A-B. o 16" sq. stri
fprme n (X e . é z 5. stringers Vie* s
Fitl in between al & l /16" 5q. stringers
stringer with 1/16" R c
sheet balsa HIO
lr" { 165" 1
Soft bolsa
B-8
5.5/8" ..—.ﬂ Ak
L.E. 1/8" sq. !"Il
!
1/16" 1q. spars—.—fp——__ ~ l
2 174 x 1/8" T.E. ALl formers are 1/16" sheet
| a L 23 :|
h h i
Wing fillet 5" sq.
{ ) ; 44"
oty | '
Soft bulso ¢ 2 L=
spinner & nose PN ] 2" en
I! |
Pl
P GRAY GHOST
Rubber scale
e By HAROLD SWANSON
(Hodlrl.'ljsﬁl: Models)
Soft balsa tips .
- o A0
¥° c-C
"' i = ; _"'_"'_._n

o

Vo 032 dia. wire

fanding gear

Sandwich lending gear wire
- between 1/32" sheet bala

_. Wheel covers 5/14" sheet
centres and 1/8" sheet sides

SCALE 14

LE MODELE REDUIT D'AVION, U.S.A.
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The Fleet—1 As,
1B,21Cs.

i It A - )

“‘SECRETS’ OF ENGINE PERFORMANCE”
by GEORGE M. ALDRICH

JUST what advantage is there in keeping secrets ? What advantage is there in
not helping a fellow competitor ? Well, if you really try hard you can get
your event to the state speed modelling is today. By sharing ideas, not only are
newcomers encouraged, but mistakes are avoided and the state of the art
progresses much more.

With the tips given here on engine work, plus the fuel formulae, it is
possible to be very competitive. For example the Author has exceeded 190
m.p.h. four times with a stock Super Tigre .65. The only alteration to the engine
was to “band” the head and taper the piston as described.

The following is a basic outline on how to prepare a glow engine. The
comments apply to all high performance engines no matter what the event.

(I) Dismantle the entire engine completely, taking the following dimen-
sions and writing them down for future reference as you go.

1. Piston depth in cylinder at T.D.C. measured from top flange of liner.

2. Exhaust timing—total time exhaust is open through B.D.C. (A plastic,
full circle, protractor with a hole in the centre serves nicely.)

3. Depth that cylinder head extends into cylinder less gaskets.

4. Plug depth in head. Measure -
from surface of squish band or decpest "
extension into cylinder, to surface of

IMSTALLATION IN 5T o

Stock 5T, head

L8

plug.

Note: Remove ball bear-
ings by heating crankcase over "™ P>
a gas flame. Avoid over-heating,

Heat fUr a Sh(}rt period 3nd tap - .‘v‘.c::_hino awey this

case over a heavy ClUth that partion of stock head.

will catch the bearing A g()()d FOTE: This head when used on 8T G.15with E.D. Power Pipe
- Tl . gave clean 700 K. M, increcse on FuA, 1L fuel. Pige

heat_gauge 15 to apply light oil to the length 11" £ cyl. to end of tail pipn. Exhaust Hming

bearings and heat until ‘the oil just 15¢” with 107 leed ovar intake.

starts to smoke., Use a wooden dowel to push or tap bearings that won’t come free.
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(I1) Basic Fit. Remember that the single most important aid to engine
performance is the proper fit of all the parts. We are preparing to “custom fit”
an engine. Something most manufacturers cannot afford.

1. Lap crankshaft to case with bearings removed using 600 grit valve
grinding compound. (Area between the bearings.)

2. Bearing housings should be reworked to give a tight HAND PUSH
fit. This is best done with 320 sandpaper on a dowel.

Note: These operations may not be necessary if your engine shaft spins
completely free when the bearings are washed clean. However watch for shaft
or bearing seizing when the engine is run the first time. The K. & B. engines do
not require this step.

3. Wash these parts thoroughly several times with a solvent and finally
with a dishwashing detergent to remove all grit.

4. Check the connecting rod. Obtain steel dowel pins about 2 in. long
that will fit both the big and small end of the rod. By centring the two dowel pins
in the rod accurate measurements can be made to be certain the two holes are
parallel. The pins should be a light push fit.

5. Cylinder head—here is one of the best kept secrets—I have seen more
than one engine jump 1,000 to 1,500 r.p.m. with this modification alone. The
portion of the head thart fits into the cylinder should be no more than 0-001
undersize. Refer to the diagram for details on “banding” a head. The best
fit is a light hand fit or about the same as the piston! The plug depth is
most important, as is the clearance between the head and squish band face
(head clearance).

6. Piston and Cylinder Fit: Another well kept secret is the “tapering”
of the piston. Refer to the chart for the proper dimensions. Note that only the
very top of the piston is tapered. This is done to stop the piston from catching
on the top edges of the ports when the engine is new and still tight. The piston
is normally made from cast iron and will expand when hot and contract when it
cools. But it will not contract back to its original shape or size. I have measured
some 0-65 pistons and found them to be 0-004 out of round. That is, the piston
is larger to the wrist (gudgeon) pin side. This one fact 1s the main reason for
“Running-in” an engine and not disassembling it after it is run in. A small
amount of lapping using 800 Grit Aluminium Oxide compound for 0-29 through
0-65 engines and 900 to 1,000 Grit for 0-15 size can shorten the amount of run
in time—but proceed at your own risk. As the piston and cylinder become run
in, there is a point where the piston stops “growing” and the unit becomes
perfectly rated.

New G.15 Super
Tigre 155 with ex-
haust casting to
adapt to muffler
or tuned exhaust
showing insert
type and Cox T.D.
heads held by -
“false” head.
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If you are to run only F.A.L fuel (80-20) there is no need to taper the
piston. However, when nitro fuels are used the heat is so much greater that this
taper will disappear as the unit is run in. Regardless of what you have heard, the
above is the difference between an average engine and the record setter A5l Other
Things Being Equal.

7. Crankcase Modifications, Above all DO NOT POLISH THE TRANSFER
PASSAGES. With a 2-stroke engine the piston serves as the “valves”, And, at
their normal operating speeds the piston opens and closes the ports so fast that
it is hard for enough fuel to get into the cylinder. In view of the above I have
been experimenting with both the H.P. 15G and ‘61 engines. Directly opposite
cach of the three ports (two intakes, one boost) I have enlarged the by-passes
in the crankcase as much as possible. To date the best with the H.P. 15G is
156-43 m.p.h. on the pylon.

What about the tuned exhaust system? Quite frankly I do not think
competitive speed will last long if this system is used only by the select few.
That is, until it is made readily available to all, there can be no real contest.
However, some tests have been made with the tuned pipe—t.e., E.D. pipe by
Kevin Lindsey and one made by Curt Burrus, Bill Wheeler and the author
(B. A, W. Speedteam). K. & B. and Super Tigre are to produce tuned exhausts.

Conclusions: (1) Using the “L” Section or Dykes ring quite a bit more
piston clearance is necessary, a 0-60 must have up to 0-010 larger bore than
piston fit due to higher operating temp. (2) Crankcase Pressure can be used.
(3) A tuned pipe for nitro fuel must have slightly more volume than for F.A.L
fuel. Example: Larger major diameter and possibly shorter—depending on nitro
content, air temp., etc. (4) There are so many variables that it will be quite
some time before optimum performance is reached on a universal scale.

What do we have to look forward to? By the time you read this the new
Super Tigre “ABC” engines should be established on the market. ABC stands
for Aluminium Piston, Brass, Chromed Liner. The secret here is closely
matched coefficients of expansion between piston and cylinder materials. And,
with the chrome plating it is virtually impossible to “stick” a piston. In fact
you can take a new engine, mount it, and fly right off with the hottest of fuels! ! !
Imagine, no break in!

RATTLER 29 (HYBRID K. & B. AND S.T 29)

This engine “mix” has produced some really excellent speeds in the
hands of such notables as Husted & Roy and Graham & Booker. H. & R. made
their own casting but the basic set up is quite similar to the details given,

(I) Basic hybrid consists of:

1. K. & B. crankcase, backplate ass’y., front end ass’y.

2. Super Tigre 29 piston and cylinder, con rod, cylinder head.

(II) Modification of Parts:

o 1. Piston tapered MODIFICATIGNS TO COX 15 1.0, HEAD
after !appmg ‘with 800 i 7 Remove shaded
aluminium oxide com- ap a” 32 blind hale portion.

d so that it will accept -
poun - X stondord short resch plugs o
2. Liner 0.D. turn- Element should be just flush
H H with mouth of trumpst in € F ?
ed down to give light hand " houd . IMPORTANT . L % Piston clecronce = 003

push fit into crankcase;  do oot doill Zrop o, — &)
or crankcase can be bored
to accept the S.T. liner.
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FMODIFICATION TO COX 1.0. 15 GLOW HEAD EXTRA SEAL O STARDARD GLOW PLUGS,
TO ADAPT TO 5T G, 15. :
i

— Cox 15 trumpet head

_—Epoxy resin fillet

MNote: Many glow plugs will blow

Remove — ) .
. out the seol when used in
shoded . TR
or tion engines operated an Hi=-Mitg
P Set to cleor ;ll‘:\mll'- fuels. This couses on engine
by 002" ta 003 to go lean from a perfect

setting, often siezing the

L595" din or to pistan.

suit engine used. |

3. Crankcase machined to drop liner in case to give 0-278/0-280 piston
depth A.'T.D.C.

4. ST 29 Rod, big end drilled out and bushed to fit K. & B. shaft
crankpin. Bronze bushing suggested. (H. & R. now use K. & B. rod.)

5. Rod must be thinned down on both sides to clear K. & B. rotor and
crank throw (counter balance). Several mock assemblies are sometimes required
to clear rod in order to remove only just enough material.

6. Backplate capped with a steel face and lapped square with rotor pin
on glass plate, i.e. Super Tigre 0-29 RV.

7. Make a new rotor from either Phenolic sheet (paper base is best,
rather than linen) or from aluminium 2024-T3 Bar Stock. Some mount rotor
on?2 — 0-3125 Q.D. % 0-1251.D. flanged ball bearings, to get really “fancy”. Set
all rotors as close as possible to backplate and still spin free—0015" ideal, over
‘004" too much clearance.

8 Cylinder Head banded to dimensions shown in chart for ST 29 RV.
Set up to give approximately 0-010 piston/head clearance. Test run, adding
0-001 gasket each run until r.p.m. falls off;
back up one gasket for proper clearance.
(This applies to all engines.)

9. Most machine a completely new

front end bearing housing though
THeod 0.D. faced true. the stock K. & B. unit works well

HEAD BaMDIMG DETAIL.

Chuck juws

MOTE: To install band chill heed un}'ess “kissed” ln ﬂight and‘ WI]'l
& heat bund over open flam normally require replacement.
- A— o In oven 300° 1o 400°F. 10. On test assembly 1t
e w050 stock nd will slig on most of » . .
::“‘:0\'(\4 tamares. ] (ute tongs). Seot band all the ‘V].H. bf‘: l'l{)tf.'.d th.at [he b{)tt()l'n llp
I way home by opalying weswre of the exhaust port will be below
gently between £ - pcs. hord-
N waod in e, Machine to oo the crankease exhaust port open-
“ dimensign shown in chart ing. Grind or file the Crankcase
“arass band mochined to fair this opening to the exhaust
b 010" te 015" oversize
L0015 under "AT dimension. :>,| . ?;ure e pDrt.

Super Tigre 15 G

Head with band in-

stalled and band

as before installa-
tion.,
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B.AW. pipe for
Super Tigre G.15
167" exhaust, 10
lead over intake.
Bench tests show
clean 13,500 on
75 = 3" rev-up
80-20 fuel.

11. Usc only Rossi Needle valve assemblies. All the others available
at this writing give inconsistent or touchy settings.

12. H. & R. used a trumpet head shape on their record setting engines.
This is not an casy design to get top performance from. In fact, H. & R. had to
go and get their best head back, as they sold it on an engine they had built up.
They made impressions of its shape for duplication and still that one head was
better. I have often wondered how well it fitted the liner. Dimensions on this
head are approximately as follows:

Piston Clearance: 0-:004 in. Plug depth: 0-125/0-130 in. Squish Band:
5 total.

H. & R. use a fuel very much like the Ramm (called “Heat”) formula which
works well with the trumpet shape. It seems that high compression and high
propylene oxide content work well together.

G. & B. use a fuel similar to the No. 3 formula except that they use an
ingredient called low E.T. (Elapsed Time) which consists of: 65°, Toluene,
12:5%, Propylene Oxide, and 22:5%, top skim of white gasoline distilate (called
Lube Gas). The formula for this fuel is:

65", Nitro Methane, 9%, S.B., 9%, Poly (or all S.B.), 5%, Low E.T.,
794, Nitro Benzine, 5%, Alcohol.

This formula can be altered to 707, N.M., cutting out all of the Alcohol.

A final note on the K., & B. crankcase. There have been several models
made. The best style to use seems to be the latest with enlarged bypass. Some
very good engines were built up on the original narrow transfer (bypass) case.

Left to right Super
Tigre G.65, G.19,
G.15 piston and
cylinder assembly
showing taper to
top of pistons.
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SPECIAL 15 GLOW HEAD F A1, FUEL,

HEAD CLEARAMCE : s, 005 taper an tquish

003 kot weather band foce
.00 cold or domp T
weather b

G

! — 6-30_'_,_1'“"‘— —-Sh'a]ghr taper

106 = - 37
NOTE: 205 dim._for G, 15 57, - opprox.
stack 1367 to 138 exhoust timing.

By building up a reinforcement of epoxy based aluminium compound around

the top of the

“storage chamber” opposite the intake port.

bypass on the outside the inside could be opened up to form a
“Blowing” the top off the case

was not uncommon with these engines. Possibly this resulted in the H. & R.
case. A good epoxy aluminium compound is made by the Devcon Corp., called

Devcon F Aluminium Putty. The address is:

The Devecon Corp.,
Danvers, Mass.

Devcon Canada Ltd.,
Scarborough, Ontaric.

Devcon Litd.,

Theale, Berks., England. Mexico 5, D.F.

Three styles of
K. & B. 19 heads;
lefttoright, wedge,
Hemi with squish
band. Mote that
baffle slot divides
combustion cham-
ber.

Super Tigre G21/1%

“L™ ring piston,
liner and insert
head assembly.

Ring retainer web
brazed into intake
and exhaust ports.
Honed true.
chromed and re-
honed. Piston mat-
erial is D-132 alu-
minjum—117, sili-
cone for low expan-
sion. Dykes ring is
ductile iron. High
nickel content per-
mits ring to take a
“set",

Prototype 3 E.D.
Power Pipe on
Rossi -65 (bored
270) chrome liner.
E.D. Power Pipe
on G.15 with Cox
T.D. 15 plug/trum-
pet head. 0,400
best on T{ - 31"
rev-up B80-20 fuel.

Deveon De Mexico, S.A.,
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FUEL INGREDIENT

Lathe chuck jows install it A .

GLOSSARY & extroct piston in mandrel » R + .
thru gudgeon pin hole. - '___c .
AL  Methanol e }
N.M. Nitro Methane — O~
P.O. Propylent Oxide— — —
(an igniter used to
“set off”” N.M.) do Taper here
not use with meth- This is best done by grinding
i lathe with a tool post
anol. N . Internal mandrel {push Fit) ;:i:d:r, T-n;:e\f:{,uic: c:-:be
Poly Poly Oxide Oil mtl: oluminfum or phenolic “done very well with o flat stone
(W]dget Racing Do not round off shorp edge of held egainst the piston with a strang
piston crown, light to back light the profile.

Supplies & Fuels,
P.O. Box 29, Concord, Calif.)

S.B. Epoxidised Soy Bean Oil (Archer, Daniels, & Midland Co., Decatur,
Ill,, U.S.A.) 7-59, epoxidation important.

U.C. Ucon Oil (Union Carbide Chem. Co., 270 Park Ave., New York
10017.) (Union Carbide trademark for Polylefin Synthetic OQil)

C.0O. Castor Oil AA or AAA.

N.B.—Nitro Benzene—(Do not get in open cuts or scratches—avoid
prolonged contact with skin.)

Useful Formulae
(1) Break-in Fuel—50%, N.M.; 209, Ucon 625, S.B. or Poly; 30%, A.L.
(2) Basic Test Fuel 609, N.M.
(K. & B. speed fuel) 20%, Ucon 625, S.B., or Poly
20%, A.L.

0

Note: All engines should have several flights on this fuel before more nitro
is used.

(3) Contest Fuel—Basic for many speed men

659, N.M.; 99 C.0.; 9%, Poly, Ucon 625, or S.B.—(Below 75°F use

189, of any of these oils); 7% N.B.; 79, A.L.

Note: This fuel can be varied by eliminating up to all of the A.L. and using
as much as 729, N.M. This is good in high humidity and tempera-
ture.

(4) Record “A” Fuel
75%, N.M.; 18%, to 209, S.B., Ucon 625; 5%, P.O.
(5) Top all-purpose fuel (Harry Roe “Top Hammer”)
72%, N.M.; 18%, Ucon 625; 10%, P.O.
(6) Aldrich Best “C” Fuel
72%, N.M.; 8%, Ucon 625; 10%, P.O.; 109, Ucon 1800x.
7) Ramm Fuel Formula

65% N.M.; 179, P.O.; 18%, Poly. Notres: Good Rossi 60 fuel. Very good

for cool weather and well run-in engine. Tricky to set needle. Works well

in high-compression engine, with trumpet head, as Husted & Roy’s Rattler

29.

(8) Hot weather Contest
70% N.M.; 259, Poly, Ucon 625, S.B.; 5%, P.O. Nore: Very good for

lapped larger engines.



AEROMODELLER ANNUAL 27
PISTON TAPER DATA TABLE

Total Stock |
Removal Eng. (Cu. In.) A B C i
0-:0005 0-15-0-19 0-59050 | 0-5900 0-090
0-0015 0-20-0-35 0-74800 0-7465 0125
0-0025 0-40 0-81000 ! 08075 0-156 E
0-0035 0-60-0-65 0-94400 | 0-9405 0-250
S |

Note: “A” is average dimension for engines of this size.

SUPER TIGRE SQUISH BAND DIMENSIONS
For Nitro-Methane Fuel

]i P].ug ™ .
Eng. (Cu. In.) ii A Depth B | C D
015 | 0:090-0-105 | 02130207 0110 | 0-0045-0-0100
0-29 l 0-128-0-130 0-270-0-265 0-150 0-0100-0-0150
0-40 i 0-130-0-135 0-1745 0:160 0-0120-0-015
0-60—0-65 l 0-160-0-166 0-289 0-181 0-021-0-025
I
SUPER TIGRE (_" L ; 2
squish band head ! L
dimensions. L. : —

1

b L
Head r.iuumn:eb-" Piston _.I L_ctA LB

For F.A.lL. Fuel

Eng. (Cu. In) | Al BI* | cC1 l D1*
| i
0-15 0-078 0-206-0-210 *0»110—0-10&( 0-003-0-006
0-29 0-125 0-275-0-272 0-150-0-1552 0-005-0-008
0-40 | |
0-60-0-65 | 0-160-0-155 | 0-200-0-295 | 0-181 | 0-020-0-015
1 | 1 J

Notes: *For hot weather use less head clearance; for cold weather use more head clear-
ance. Example: S.T. G.15 Air Temp 100° to 80°F 0-003 head clearance or air
temp., 65°F to 75F° 0-006 head clearance on F.A.I. Fuel.
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Lightening holes in centre core
B A =
; | C.G. (7o)
! Celluleid tube
A SRV, PN
e - £ -
! T S rorvader Tine —
il " —— L 37.1/B" —
J
Weight SECTION B-B {MNOT TO SCALE)
weaishers
3/1e
SECTION A-A =
{NOT TO SCALE) /(N,mn 1/32" dia 5/647

SECTION C-C
(MOT TO SCALE)
; 1/16" shest _
Rear fuselage round section ofter <
laminating 4 off 3/14" sq. spruce _<
and 4 off 316" sg. balsa eround |
}-__Jét. | ) 316" sg. hollow centre, 20.1/2
e e =it
T e
: :w<
1 <
{Next stage after ABCI) -
- | Contest glider <
| By GUY COGNET
t FRANCE - n
il ‘-3.9,#15."{
|
26"
|
[ TAIL SECTION
{HALF SIZE)
b onn 7 =\
38" s, 516" % S/6A" e«
APPROX. WING SECTION
g HALF SIZE
I 4 116" » 1/2" /8" 55 ( }
SCALE 1:12 Aty L : 1/8" x 58"
] j—( T
b “. ; y S
>V 178" sq. 1/8" 3q. spruce V8 s

RADIO MODELISME, FRANCE
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41 1
WVernier incidence
o juster
—HH i Fuselage: 1/16 Ply box to 3 inch behind wings
i 32 3q. spruce in each corner aft N
811 h to rear. 1/16 light balse cladding
[ with 1/16 balsa doublers on sides
1 and bottom forward of wing 7.E.
1/16" ply ribs
first 3 boys q
S % 445.5 sq.inch 76-55. inch_|
il T {projected] - )
P4 =
n 1 2
e — 0 T o
1 uil
3.1/2 AL
11 15T CANADI AN 1967 TEAM TRIALS
IND 1966 CZECH AUTUMN POSTAL CONTEST <
iy
1 22
'] Model tumns right 37" -
E iR - —
[y Bl ﬁ‘\*:
4 1=
= ~N <
Bl " t LF
e
L{1 gl 73"
i
1 MOUNTIE
B 1964/7 A2 glider
iy " represented Canada in 87 World
154 Championships
i By ALAN RICHES, Vancouver
3/16" washout
—— 3/32 sq. sproce TAIL SECTION (half size)
530 L.E. 3/18" 83 — T'E'J" x 3/32%
;
po—¢*— Ribs 1/32"
1n Ribs 37327 IF sl
SCALE 1:10 " sg ": WING SECTION (Half size)
LE Jx " i) = T.E, 1" 5/320

3/16" sq. spruce centre, balso tips

CANADIAN MODEL AIRCRAFT
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C.G.7H%
Yoy @ .
Sheet 13,-6‘1.___.“ o ] 1/8" sq. Longerons
—e= A/,
i 4 -
—g W [T T
]o b L
s . -
£ .33 —

e o e ~SPAN 38—

28 x 14 T
/ \ /a]

11 T
14l
|
P BAMBOO §" Dia.
WING AREA 155 sq.ins. < ““m__.
' 14.9/18"
1.3/1¢" =
- B R
WEIGHTS r }_3 9/16"-4
WiNG ‘8465 oz, .
FUSELAGE  1.0582 oz.
° TAIL AREA 50.225q. ins.
TAIL 2469 oz.
PROPELLER 4585 oz, 5 _]_ _ e
RUBBER ,3527 oz, | s
3527 oz .+ 1968 COUPE D’HIVER |
TOTAL 25627 oz, ! Winner !
5,29/32" MRA International i
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THE THEORY OF MODEL FLIGHT

AL[. forms of flying machines which obtain lift by virtue of their motion
through the air creating an aerodynamic reaction work on similar principles,
whether full size aircraft or models. The term “‘model” is, in fact, a misnomer as
far as functional behaviour is concerned as any model made to fly is, functionally,
a small size aircraft. The principles involved, however, are similar rather than
identical, which is one of the main reasons why the model designed for maximum
performance is very different in appearance from full size aircraft. There are also
other reasons for such differences—such as the difference in stability require-
ments between a free flight model and a piloted aircraft (full size or model);
differences in power units (e.g. a rubber motor requiring a large diameter
propeller for efficient working); and so on.

Originally model theory was based entirely on elementary full size
theory, with the discrepancies explained on the basis of differences in efficiencies.
This prevented any complete theoretical analysis of model aircraft design and
performance having any reliable meaning, so that the successful design was
evolved almost entirely on purely practical lines. To a large extent this is still
true, although today there is much more knowledge of true model aerodynamics
—or, more correctly, “‘small scale” aerodynamics. This has mainly been
significant in the development of more efficient aerofoil sections for low speed
working and in model sizes, but has also contributed useful knowledge on
stability and control requirements.

The fact remains, however, that successful model design is still largely
practical—either based on copying and trying to improve on established prac-
tice, or “cut and try” methods. Where “theoretical” solutions are offered to
justify the results achieved, such theories often show more imagination than
truth, and in some cases are definitely erroneous. Like the bumble bee—which any
competent aerodynamicist can prove cannot possibly fly with such a high wing
loading—good model design frequently ignores theory and flies quite well!

A knowledge of model flight theory is, however, very useful as it can
indicate likely solutions to design problems and, in particular, indicate design
layouts or methods likely to result in improved efficiency—and thus improved
performance. The same limitation as with all true theory applies. To translate
pure theory into practical design calculations a linking factor or “empirical

23600 OUNCES & LIFT 28 OUNCES
FIG 2 235976 OUNCES
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coefficient” is normally involved, which factor can only be obtained by practical
tests. It is in this field particularly that model theory is lacking, although within
the last decade some very useful data have been amassed relating to small scale
aerofoil section performance.

Basically, aerodynamics is concerned with movement of air and its con-
sequent reaction on shapes immersed in the air. Air itself has appreciable
weight—approximately 1} oz. per cu. ft. of air—and if disturbed will generate
reaction forces through its inertia. More important, the weight of air enveloping
the earth is responsible for atmospheric pressure acting on anything immersed
in the air; and anything which modifies this pressure will result in unbalance or
reaction forces.

This offers a basic explanation of why an aerofoil section develops “lift”.
Air meeting the leading edge of a wing moving through it separates into two
streams, one passing over the upper surface and one over the lower surface—Fig.
1. Due to the shape of the aerofoil section the airflow has farther to travel over
the upper than the lower surface in order to meet up again at the trailing edge.
It is a characteristic of airflow that when it is speeded up locally its pressure is
reduced. Consequently, considering the aerofoil as a body immersed in the
moving air, there is a reduction in pressure over the upper surface compared
with the lower surface, and it is this pressure difference which is largely re-
sponsible for a “lift” force being generated.

Commonly this is erroneously referred to as a “suction” being developed
over the upper surface of an aerofoil. In actual fact the reduction in pressure is
normally quite low. Normal atmospheric pressure is 14-7 1b. per sq. in.* which
means that a 100 sq. in. wing held stationary in air would be subject to a pressure
on both sides of about 23,600 oz. Movement of the aerofoil through the air to
bring about a pressure reduction of only one ten thousandths would result in an
“unbalance” yielding nearly 2} oz. of lift—see Fig. 2. Pressure reductions
achieved by aerofoils are, therefore, fairly minute—and certainly not of the
order of “suction” forces.

Considering the airflow past an aerofoil (or any other body) more
realistically, flow conditions take the form shown diagrammatically in Fig. 3.
Whilst the main airstream is deflected initially and continues to flow past the
section in a uniform manner the airflow adjacent to the surface is slowed up,
and that immediately adjacent to the surface actually clings to the surface, form-
ing what is known as the boundary layer. Thus however fast the aerofoil may be
moving through the air there is a thin layer of air immediately adjacent to the
surface which is dragged along with the aerofoil. Adjacent layers of air to the

* This pressure is actually the weight of a column of air 1 sq. in. in cross section
extending upwards to the extreme height of the earth’s atmosphere.
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boundary layer progressively speed up, until at some little distance from the
surface the main stream is flowing with constant velocity.

The boundary layer flow has a critical effect on the aerodynamic perform-
ance of the aerofoil, for this governs the point at which the main airflow will tend
to break away from the surface of the aerofoil. Thus with increasing angle of
attack the boundary layer will tend to become increasingly unstable so that the
point at which separation of the main flow takes place tends to move forwards—
Fig. 4. This results in an increasingly disturbed wake (with increase in drag) as
the angle of attack increases. Lift also increases, up to the point where the main
airstream breaks away completely and the aerofoil is stalled.

At higher speeds and larger aerofoil sizes the boundary layer flow is
turbulent (or virtually twisting over itself ). This is actually a stable form of flow
which is not readily disturbed and so a turbulent airflow will tend to cling to the
aerofoil surface, gradually thickening until eventually it breaks way into dis-
rupted flow producing also a complete breakaway of the main airstream—Fig. 5.

At much lower speeds the boundary layer flow is laminar, or virtually
sliding over itself. In this condition it is very readily disrupted to produce an
early breakaway of the main airstream and thus loss of performance as far as the
aerofoil is concerned—i.e. less lift developed before the aerofoil stalls and a
generally deeper “wake” of disrupted airflow and higher drag—Fig. 6.

The point at which the boundary layer flow changes from laminar to
turbulent, and thus the aerofoil changes from relatively inefficient to efficient
working, is governed by the airflow velocity and chord length, and also by the
shape of the aerofoil section itself. The product of Velocity and (chord) Length is
a measure of the aerodynamic scale of the aerofoil, normally referred to as the
Reynold’s number or RN which also takes into account the viscosity of the air.
Arithmetically,

RN = 525 x velocity (ft/sec) < length (in.)

For convenience, however, the aerodynamic scale may simply be quoted in
terms of VL (i.e. velocity in ft/sec rimes chord length). The point to watch in this
latter case is that different authorities may use inches or feet for the chord length
dimension, so that the corresponding VI values will differ by 12 times. Also
VL values determined on metric units will be different from those determined
on English units. The Reynold’s number, on the other hand, is a dimensionless
quantity and the same in both metric and English systems of units,
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The aerodynamic scale value at which the boundary layer flow con-
dition changes from laminar to turbulent is known as the critical RN (or critical
VL) for that particular aerofoil. The change is not necessarily abrupt and operat-
ing slightly above the critical RN the flow may be transitional, so that the
specification of critical RN is not always exact. Logically it should err on the
low side to avoid the possibility of transitional conditions; although most use-
full it should be the higher value consistent with the end of any transition range
and where turbulent boundary layer flow is fully established. This may seem a
quibble, but it is an important consideration when trying to establish aerofoil
working at maximum efficiency (fully turbulent boundary layer flow).

The unfortunate thing from the model designer’s point of view is that the
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There are four basic ways of getting around this problem, viz:

(i) Developing suitable aerofoil sections on a “cut-and-try” basis, i.e.
those which give suitable results when tried out.
(if) Wind tunnel tests to establish comparative performance figures for
different sections at appropriate Reynold’s numbers,
(iii) Design of special aerofoil sections to operate efficiently with laminar
boundary layer flow.
(iv) Design of special aerofoil sections with very low critical RN values
so that they can be operated above the critical RN,
(v) Artificial means of improving laminar boundary layer flow con-
ditions.
Method (i) is the most widely used and can give excellent results. It has
no connection with theory, however, and will not be discussed further.
Methed (ii) involves considerable cost, time and effort and is virtually
beyond the scope of most individuals. There is also the point to be considered
that the construction of a wind tunnel for testing at appropriate Reynold’s
numbers is no complete answer in itself unless complete corrections for tunnel
effect are known and can be applied. Without correction, wind tunnel test
figures can be highly inaccurate—this being a limitation of much earlier (full
size) wind tunnel testing of the 1920-1936 era at Reynold’s numbers which do
lie in the “model” range. On the other hand, accurate wind tunnel testing is
virtually essential to prove solutions for methods (iii) and (iv).
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Method (iii) led, initially, to the development of mathematical sections
similar to that of Fig. 7, the considerably modified forward shape aimed at
maintaining laminar boundary layer flow over a substantial length of the section.
Unfortunately this also substantially reduced the “lift” performance of such
sections and they proved inferior to conventional “full size” sections such as
RAF 32 and Clark Y operating below their critical RN. More modern sections
of this type do, however, have a more satisfactory performance, although with
no marked superiority over conventional and “cut-and-try” sections.

Method (iv) provides a rather more realistic approach for theoretical
design, provided operating data can be verified. This has, in the main, produced
thin and relatively heavily cambered sections mostly suitable for contest gliders—
where maximum aerofoil efficiency is obviously desirable. Such section shapes,
in fact, do not differ greatly from many evolved by cut-and-try methods, with
the inference that these, too, probably have a low critical RN and a capability for
operating with a turbulent boundary layer flow—Fig. 8.

The most worthwhile approach, in fact, would be extensive—and
accurate—wind tunnel testing of both established and possible model aerofoil
sections in order to establish their respective critical Reynold’s numbers. Model
design would then be based on achieving this figure in flight.

For example, given two aerofoils of similar performance but one with a
critical RN of 100,000 and the other 60,000, calculations for minimum wing
chord length required to achieve this operating RN with a flying speed of 15 m.p.h.
would be

100,000

(@) Critical RN = 100,000: / — 595 « 25 8:6 in.
. B ., 60,000 .
() Critical RN = 60,000: ] = 535 33 — 52 in.

Method (v) solution is to artificially turbulate the boundary layer, which
can be done either by mounting a thin wire immediately ahead of the leading
edge in a suitable position, or adding a small strip projection to the top of the
leading edge—Fig. 9. Both these devices are known as turbulators and do, in
fact, provide part at least of the required solution. They are practical rather than
theoretical solutions, however, and do not necessarily have the desired effect
with all types of sections. They would appear to work best with thin and fairly
heavily cambered sections which already have a fairly low critical RN.

Aerofoil characteristics are typically represented by a graph showing
variation of lift coefficient (C\) and drag coefficient C,)) with angle of attack—
Fig. 10. The use of a coefficient renders the lift and drag characteristics specific
to the section only, and not the actual size. Coefficient values, extracted from
such a graph, can then be employed to calculate Lift or Drag according to the
following basic formulas:

Lift — c,,g Sy

Drag = Cbg SV?

where S = wing area in sq. ft.
V' = velocity of airstream in ft./sec.
p = mass density of air = 0-00238 (slugs per cu. ft.).
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For model design purposes the air density is constant and so these
formulas can be reduced to

Lift in ounces — 0-000132 C,SV* where area (§) is in square inches
Drag in ounces = 0-000132 C,SV* where area (S) is in square inches.

Given valid acrofoil data—i.e. data obtained at the same Reynolds
number—Ilift and drag values for a particular wing can thus be calculated
directly, knowing the airspeed (V); and the angle of attack (to find the appropri-
ate value of Cy, or C,, from the graph). Equally, the same basic equations can be
used for a solution for any one unknown value, the others being known. This, in
fact, is more usual. Thus knowing the speed at which a model flies in horizontal
flight, the lift would obviously be equal to the weight, when the operating angle
of attack of the wing could be determined.

Normally the operating angle of attack is determined by trim, but it is
particularly useful to be able to check this by calculation as the angle of attack
will govern the overall efficiency of the model at that trim. As a simple example,
the ratio of Lift to Drag is a measure of the efficiency of the aerofoil, and a L/D
curve is usually included on the graph of aerofoil characteristics. In such cases
it will be seen that the maximum value of L/D normally occurs at a very low
angle of attack. In practical terms, a trim which gives an operating angle of
attack equivalent to L/D maximum is equivalent to the flartest gliding angle; or
maximum lift with minimum drag for a speed model.

A more useful form for design purposes is to plot C, against C,,, as shown
in Fig. 11. This is known as a polar curve for the aerofoil. In this case the C,
(and Cy,) value for maximum L/D would be given by drawing a tangent from the
origin to the polar curve, as indicated—Fig. 12.

So far, however, the aerodynamic characteristics of the aerofoil only have
been considered. The fuselage and tail surfaces will produce additional drag,
modifying the overall result achieved, but in most cases it will be sufficient to
assume that this drag remains fairly constant over the range of trim angles likely
to be employed in flight. In that case the “extra to wing” drag can be rendered
in terms of a simple coefficient, C,,,..

TANGENT

TANGENT

Cp Co
\ FIG 12 \ FIG13

EXTRA TO WING DRAG COEFFICIENT
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where Ay = cross sectional area of fuselage.

The effect as far as use of the tangent to the polar curve is concerned is to
move the point from which the tangent line is drawn to the left of the origin by
an amount equal to this additional drag coefficient increase—see Fig. 13. The
actual value is hard to determine except by wind tunnel tests, but can usually be
estimated with reasonable accuracy and any discrepancies countered by slight
adjustment of trim.

One further correction remains to be made. Aerofoil characteristics, as
presented, are either for a specific aspect ratio or corrected to infinite aspect
ratio, equivalent to two-dimensional flow. The fact that the airflow will be three-
dimensional on a working aerofoil modifies both the lift and drag by induced
effects.

Basically, this is because under true operating conditions in free air there
will be a tendency for the airflow over the upper surface of an aerofoil (lower
pressure region) to spill inwards; and that over the lower surface (higher pressure
region) to spill outwards. The joining of the two flows at the trailing edge will
result in them rolling up into a series of vortices—Fig. 14. This will be even
more marked at the tips where there will be a spillage of air round the tips from
the higher to the lower pressure region and for most purposes three dimensional
flow can be considered as generating one main inward rotating vortex at each tip.

Aspect ratio has the effect of modifying the strength of these vortices
which both increase drag (add induced drag) and modify the effective angle of
attack (since a proportion of the original angle of attack is rendered ineffective by
vortex generation). The greater the aspect ratio the weaker the effect, and vice
versa. Thus an increase in aspect ratio gives higher values of L/D due to the
fact that the lift coefficient values are produced at smaller angles of attack. High
aspect ratio is therefore desirable to minimise induced effects; but with a fixed
wing area increasing the aspect ratio reduced the chord and at the same time
lowers the operating Reynold’s number of the wing, as wgll as introducing the
problem of structural rigidity.

‘The change in angle of attack (d«) for a difference in aspect ratios can be
calculated from the formula

1 1
Aa (degrees) — 18-24 (A_; — H'_')

where A, -- the original aspect ratio
A, = the new aspect ratio.
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A new polar curve for the design aspect ratio can be calculated on this
basis—see Fig. 15.

Nominally a design rigging angle for the wings consistent with L/D
maximum gives the most efficient set-up for free flight operation although this,
or the actual operating angle of attack of the wings, may be modified by other
requirements. This can be adjusted by trim governing the actual flying attitude
of the model, aithough where the trim attitude is substantially different from the
rigging attitude the original rigging angle may be modified. Thus, to take two
extremes, the modern “multi” radio model is commonly rigged with zero angle
of attack on the wings; whereas the free flight duration model, which operates at
a high angle of attack, may have a fairly high rigging angle to start with to avoid
flying with the fuselage pitched up excessively and probably increasing its drag
value.

For duration requirements power factor is more important than L/D
ratio since this governs the amount of power needed to sustain the model in
flight. In practice this means maximum rate of climb from a given amount of
power, and minimum sinking speed in gliding flight. Power factor is defined as
C,13/C,, and thus a new polar curve is required to optimum operating angle of
incidence—see Fig. 16. Equally, merits of different sections for duration work
can be assessed on their respective maximum values of C,1**/Cy,.

Note that whilst this analysis is directly applicable to gliders it does not
necessarily hold true that this operating lift coefficient (operating angle of attack)
can be maintained under powered flight. It can be approached by rubber models
(after the initial burst of power), but power-on trim with power duration models
normally has to be held to a much lower operating angle of attack for stability
reasons: and in many cases lower than that for L/D maximum.

Modern theory disregards the traditional conception of a “centre of
pressure” for the lift force shifting with the angle of attack in favour of analysis
of longitudinal stability on the basis of the pitching moments involved. In turn
this leads to the conception of a “neutral point” or axis about which stability is
neutral. The static stability of any model is then measured by the distance
between the neutral point and the centre of gravity. For free flight stability a
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positive or nose-up pitching moment must be present at zero lift, the ratio of
this to the static margin also governing the trimmed lift coefficient (or actual
angle of attack) at which the model will fly. Anything which increases the zero
lift positive pitching moment—such as a high mounted wing; or decreases the
static margin—such as moving the centre of gravity farther aft—will tend to
make the model trim at a higher lift coefficient. Wing lift also represents a
positive pitching moment, so that as a general rule the higher the operating lift
coefficient aimed at the less the stability of the system, calling for a larger static
margin and good phugoid damping, such as given by large tail surfaces and less
streamlined shapes. Lack of adequate damping is one reason why tailless models,
for example, cannot be trimmed for “duration” performance comparable with
orthodox types.

Spiral stability can also be analysed in terms of moments, although in this
case moments due to pitch, yaw, sideslip and roll are all involved and the
analysis becomes somewhat complex. Basically the rolling coefficients are:

(i) Rolling moment due to sideslip—C, 5

(i1) Yawing moment due to sideslip—Cy
(iii) Rolling moment due to rate of turn—C, 5
(iv) Yawing moment due to rate of turn—Cljyy

Stabilising (or unstabilising) effects of these are:

C.z is negative and stabilising

Cys 18 positive and unstabilising

Cir 1s positive and unstabilising (usually)
Cyr 1s negative and stabilising

and for satisfactory stability Cys X Cyx must be greater than C,; % Cys. The
degree of spiral stability is then dependent on how much Cy5 » Cyp is greater
than C;; X Cyp.
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1A TUNED PIPE

by BARRY HOBKIRK

FOR the past several months I have been working on tuned exhaust pipes for
#A speed and proto and have been receiving fairly good results. The idea
was prompted mainly by the domination of tuned pipes at the 1967 U.S. Nationals.

In construction of the pipe the first change made to the standard TD
0-049 was addition of a collar around the exhaust ports. This was constructed
from a reamed-out Babe Bee crankcase that seats over the TD cylinder between
the crankcase and third cylinder fin. The first two fins have been lathed down
to the cylinder base dia. Where the original Babe Bee cylinder would have been,
I placed an old reamed out glowplug which holds the tube. I constructed a pipe,
of 18,000 r.p.m. specifications and made several test flights. THe model was
doing 70-75, showing not much gain considering the stock TD alone did 75-80
previously. The difference was probably due to the added weight.

The next step was to eliminate the TD sub-piston induction by the use of
the cylinder on the new Cox QZ engine that eliminates this but still retains the
two flute bypass. This was tried in flight with the 18,000 r.p.m. pipe and results
were again only 72-78 m.p.h. At this time I decided to raise the r.p.m. to 28,000
which ended in all types of results. The air speed jumped to 90 m.p.h. but takes
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it out on the engine with broken con rods and
crankshafts plus burning out numerous plugs
and generally wearing out the engine. Even
with these results the engine seemed to be
lacking the 28,000 r.p.m. I tried several experi-

ments with lengthening the venturi but the
gain was only 2-3 m.p.h. and the length caused
problems in cowlings being so close to the prop.

Next I was hoping to eliminate the front
venturi completely by making a rear rotor setup.
While running, the engine lost much power
both by leakage by small parts and having to
pull the rotor around. I then tried a reed valve
intake similar to that on the Space Hopper but
again the results were slow running much like a
Babe Bee then purely by accident I was replac-
ing the front rotor setup to test when I thought
“Why not try both together?” I started the
engine on the rear intake then opened the front.
It went lean, then “kicked in” to a high pitched
whine, On test flying, the engine was rather
difficult to set at first because of the two car-
burettors but the trouble was overcome. The
plane ranges in speed from 90 m.p.h. up with
odd flights near 105 m.p.h., with the first “kick
in”’ lap when the engine was cool at approxi-
mately 115 m.p.h. So far the heat has been the
biggest problem. Best flights were made at
54°F on K & B speed fuel.

The pipe itself is now made from brass
tubing and sheet copper to the specifications in
the diagram, The headpipe tubing has been
lathed down 0-010 in. to reduce weight. The
coupling between the engine and the pipe is
made from  in. o.d. surgical tubing stretched
over the end. There should be no leaks in the
system as the pipe will not run efficiently. The
r.p.m. the pipe is designed for is 28,000 but this
will vary greatly (between 22-29,000) depend-
ing on the engine setting and weather condi-
tions. The cooler it is the slower the pipe
r.p.m. becomes. The pipe I am now using
requires small air-speed to let the engine un-
wind before the pipe will “kick in” thus reduc-
ing the take-off speed that is required for proto
starts but the high speed at the top end usually
makes up for it. The proto times (between
85-95 m.p.h. from standing start) range greatly
depending how long it takes the pipe to come in
after take-off.
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NOISE EXPLAINED

by P. NEWELL T CENTIMETRE
€ Wha{ annoys an oyster ?* AT CENTIMETRE/SEC. / /

““A noise annoys an oyster !”’ ~
T}mpurposeofthisarﬁcleisto ex- /
plain in easily understood terms, /

the technicalities of noise and its
measurement. Figures of noise meas-

urements are appearing in various

places and to the uninitiated these can | 1
only be both confusing and misleading, /

Do not be frightened off by the use of

mathematics, this has only been used

where it helps the explanation of noise

and to show how the decibel scale is FIG. 1
built up and used. SOUND INTENSITY
What is Sound?

Sound is vibrations in the frequency range that can be sensed by the
human ear, typically this is the range 20 c/s to 18 ke/s. The master vibrator
causes the air particles adjacent to it to be set in motion and the oscillations are
transmitted from one particle to the next thus transmitting the sound. The ear
then responds to the oscillating air particles causing the sensation of sound.
Sound Intensity

This is a measure of the sound energy transmitted in one second through
unit area perpendicular to the direction in which the sound is travelling, Fig. 1.
Under conditions of no wind the sound energy from a source is radiated uni-
formly in all directions, Fig. 2.

The energy is made up of the kinetic and potential energies of the air
particles. The kinetic energy is the energy due to the motion of the air particles
and the potential energy is the energy of a particle at any instant due to its dis-
placement, during the oscillation.

Mathematically the sound intensity is given by

I = pcVy?

where p = air density, ¢ = velocity of sound in air, ¥, = the root mean square
particle velocity. ¢ and p are related by

.
c= [=
P

where % is dependent on atmospheric pressure.

If we assume V), to remain constant the variation of sound intensity at a
given point due to variations in the ambient conditions may now be considered.

The density of damp air is less than that of dry air at the same pressure,
consequently sound travels faster in humid conditions. Thus it can be seen from
the formula, an increase in ¢ causes an increase in I.

An increase in temperature causes an increase in ¢ according to the
formula

t

=t \J1t33
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WIND DIRECTION

FIG. 3

EFFECT OF WIND ONM
RADIATION OF ENERGY

FIG, 2
UNIFORM RADIATION OF ENERGY

where ¢; = velocity of sound at #°, ¢, = velocity of sound at 0°, ¢t = tempera-
ture in degrees centigrade.

Consequently an increase in temperature results in an increase in the
sound intensity.

The effect of wind can be seen by comparing Figs. 2 and 3. From Fig. 3
it can be seen that at a given point downwind of a sound source the intensity is
increased as the windspeed increases. Similarly upwind the sound intensity is
decreased.

The effect of altering the distance from the source at which the sound is
observed may be considered in the simple case of a source situated on the
ground under ideal conditions as in Fig. 2. Consider the source to be radiating
sound energy at the rate of E energy units per second. The observation point at a
distance r from the source may be considered as being a point on the surface of a
hemisphere radius r through which the energy is passing at E units per second.
From our definition of sound intensity it can be seen that the intensity at our
observation point is given by

E
272
the 72 term indicating that sound intensity at a point falls off with the square of
the distance of the point from the source.

The Decibel Scale for the Measurement of Sound Intensity

Direct sound energy measurements are difficult to obtain so a com-
parison scale is used. The sensation caused at the human ear by sound does not
increase linearly with increases in sound intensity, but rather the relationship
tends to be logarithmic. Hence the decibel scale used for sound level measure-
ment is a logarithmic comparison scale.

The threshold of hearing, i.e. the lowest sound intensity that is just per-
ceptible, is taken as the standard value for establishing the decibel scale. We will
give this threshold intensity the symbol I,. A tenfold increase in sound intensity
is then defined as 1 bel and the following relationship exists

I—

log-l-g-‘-r?= log10 =1

0

Similarly a hundredfold increase in sound intensity is 2 bels, i.e.
1001,

log = log 100 = 2

1,
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Thus for any sound intensity / the number of bels is given by
log £
Iy
The bel is an inconveniently large unit to work with so we take one tenth

of it as our standard unit. This smaller unit is the decibel (dB). The decibel
scale is built up as follows:

I, =0dB
10/, =10dB
100I, = 20dB
1,000, — 30 dB

101, = 100dB

If we have a sound intensity I 1 dB above say 10/, dB we can calculate
I in terms of I,

N ~. I = antilog 0-1 x 108,
log 1o = 01 = 126 x 10%],

Thus 1 dB rise is an increase of 26%, in sound energy irrespective of the
original loudness of the sound. This happens to be about the minimum change
that the ear can detect.

As shown above the intensity of sound decreases with the square of the
distance from the source, hence doubling the distance reduces the intensity to
25%,, and the change in decibels may be worked out as follows:

Iog%f = log 4 = 0-6021

The change in decibels is therefore equal to 6-021 dB. The sound at the
doubled distance is said to 6:021 dB down on the original sound intensity.
Rounding this figure off to 6 provides a useful approximation for converting
decibel figures for different distances.
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The Response of the Ear

In measuring noise annoyance levels a difficulty is introduced by the
response of the ear. This varies both with frequency and the order of magnitude
of the sound intensity. Fig. 4 illustrates the frequency response of the ear in the
frequency range corresponding to engine speeds between 9,000 r.p.m. and
24,000 r.p.m. The single dot line represents a typical response at 100 dB, the
double dot line the response at 70 dB, and the chain line the response at 40 dB.

100 dB is a typical noise reading obtained from an unsilenced 2-5 cm®
engine running at 19,000 r.p.m. and measured at a distance of 10 ft. If we
assume the decreases in intensity to be due solely to distance, i.e. no obstructions
such as trees and houses, then 70 dB would be the reading at a distance of 320 ft.
and 40 dB the reading at approximately 2 miles. Thus in the range where the
noise from such an engine could cause annoyance the response of the ear would
approach the double dotted curve.

What this Means to the Model Flyer

It is safe to say that a noise becomes insignificant when the sound level
has dropped to around 50 dB and for the example above this corresponds to a
distance of 3,200 ft. Whether noises louder than this by only a small amount may
be considered significant would depend upon other noises present, but for
argument’s sake we take 50 dB as a convenient figure. Let us now fit a silencer to
our engine in the example above, typically the noise level at 10 ft. will drop to
90 dB. This corresponds to 109, of the sound intensity at 100 dB but although
the drop will be quite noticeable it will not sound anything like the change it
represents. This is because of the ear’s response at these orders of magnitude.
However our 50 dB level now occurs at a distance of 980 ft. so representing a
considerable reduction in area over which annoyance could occur.

When obstructions such as trees exist between source and observer a
considerable dampening effect is exerted on the sound. As a result flying areas
surrounded by trees allow much shorter distances from populated areas to be
used without causing any inconvenience to the public.

This article is by no means exhaustive and several generalisations have
been made. However if in reading it you learned something about noise then its

urpose has been achieved.

Note: All figures quoted are based on readings obtained using a Dawe
Instruments Ltd. type 1408E sound level indicator.
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HOME-BREW FOAM-PLASTICS
by E. HEIMANN

VERY year the chemical industries produce many new synthetic materials
often showing a considerable advantage if compared to conventional
materials. Plastics again and again prove that they are no longer only replace-
ments but now have many new uses in their own right. Today we cannot
imagine a household, where at least one article made of plastic is being used, to
say nothing of the extensive use of such synthetic materials in industrial work.
Even sunken ships were recently lifted by pumping synthetic foam into them.
Model-makers, hobby-workers and do-it-yourself people long ago
accepted and learnt to appreciate plastics, which can be processed without using
expensive tools and equipment. A novel two-component foam resin should soon
be available on the model market which can be simply and cleanly handled by
everyone without making use of special skills. This resin exists in four different
types and with their aid you can form simple structural parts like flower stands,
boat-hulls, flower-pots ctc. in a very simple pour-in-place process.

Both components are of a syrup-like consistency and have to be thoroughly
mixed by means of a simple gadget, which can be easily made from a length of
piano-wire with a twisted tin flap (1} in. dia.) soldered to it. This ultra-simple
tool fits your electrical drill revolving at 1,000-2,000 r.p.m. Make sure that the
mixing propertion indicated by the manufacturer is carefully observed. Accord-
ing to the type of resin used mixing must be finished within 10 to 60 seconds (so
called pot-life), because the resin is only liquid and ready for pouring in place
for a short period. A slight warming and a simultaneous change of colour of the
substance clearly indicate that the resin is mixed well enough and that the
chemical reaction has started. It is now time for pouring the mixture into a
mould covered with polythene (- polyaethylene) or aluminium foil or prepared
with a coating of a special wax, which allows you to remove the hardened foam-
body from the mould. During the following expansion-process a blowing agent
is set free and makes the primary liquid resin rise just like leavened dough.
Within 30 to 180 seconds (according to foam type chosen) a more or less rigid
and compact foam bedy consisting of a great number of micro-gas-bubbles
lying side by side but not being connected with each other (except FR-foam)
originates. Its volume is 17 to 140 times as big as that of the originally mixed
liquid resin. After further 4 to 10 minutes the surface of the foam has set (the
foam cap is no longer sticky) and the whole moulding may now be carefully
lifted out of its mould. This procedure is by no means complicated as the
finished ““‘cake” shrinks a little after setting.

The rigidity of our foam also depends on the working-temperature and also
on the perfect mixture of the two components. Last but not least you can also mix
a larger quantity of resin than necessary to fill the mould, which makes the foam
set under pressure. Thus the specific weight of the finished foam moulding
increases, but on the other hand this over-dosage secures a first class expansion
of the foam in the mould and reduces or completely balances the shrinking effect.
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The manufacturers recommend a 20, over-dosage of the resin, which
results in an absolutely faultless filling of the mould and additional strength.
This rule was also proved by our own tests. It is even possible to double the
resin quantity needed for moulding a part (100", overdosage), so that the foam
cannot expand to its full extent (due to the confined mould) and thus show a very
high rigidity and toughness. When building the mould you must consider the
pressure resulting from the restrained expansion, which may rise to a figure of
about 690 p.s.i.

As the resin-foams described above do—opposite to “‘styrofoams”—not
contain styrene, you can easily improve the solidity of a structural part made

Sequence of two-part foam poly-
urethane action. Top right, the
chemicals with empty containers.
Four photographs below, show in
time sequence how the foam is
formed, and expands rapidly, obs-
curing the clock in the brief cycle
of events. The foam is soon work-
able in this “solid" state.

SRR
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from expanded resin-foam by covering its surfaces with glassfibre without
running the risk of distorting the foam by chemical influences of the polyester-
resin.

Such a two-component-expanding-foam is extremely suitable for filling
structural elements (i.e. fuselages of model aeroplanes or boats and other parts)
made from glassfibre in order to achieve additional strength and durability. This
filling-technique permits the reduction of the wall-thickness of the glassfibre
skin by approximately one third. Thus the weight and consumption of material
can be reduced, which is of great importance in the field of modelling. Moreover
the filling of model fuselages or boat hulls with foam absorbs engine vibrations,
and a radio control receiver embedded in foam in a flying model will even
survive a spectacular prang without great harm. Owners of yachts or racing-
boats may also like to prevent their models from sinking by filling cavities with
rigid foam. Innumerable small gas-bubbles form a great core providing suffici-
ent buoyancy, to prevent sinking if leaks occur in the hull.

The gas-bubbles are not connected together, so that the foam block cannot
suck up water as a sponge does. According to manufacturer’s information, an
eight-days’ total immersion test, showed only a water absorption of 0-4375 g per
sq. in. As the volume/surface ratio of a boat is very advantageous, filling with
foam gives unfailing security against sinking risks in the case of a leakage.

As all foam types tested show a very good adhesion to wood, tin, metal,
stonework etc. and proved to be resistant against water, diesel-oil, petrol, diluted
acids and electrolytes, alcohol and ether as well; they are really ideal substances
for insulation purposes of all kinds. With regard to this, the excellent capability
of withstanding temperatures (—50°C to -+ 100°C) is of great importance, too.

Hobby-workers and craftsmen find unlimited possibilities for this material.
In connection with wood, plastics or metal reinforcements, even medium-size
structural elements, such as roofs for your veranda or a small roof over your front
door can be easily built from pour-in-place-foams (sandwich-construction). If
you are a keen amateur-craftsman you can even build your own portable, battery-
powered refrigerator for your Sunday-picnics or your summer-camping-trips.

TAELE 1|
Characteristics and Application of Voss Pour-in-Place-Foams
Time Time
Expan- needed | needed
Mixing | Pot- sion for for Physical Densily

Type Use ratio life ratio expanding | setting properties ib./cu. ft.
HR | Structural ele- 1:1 [B0sec.| 1:25 180 sec. |10 min. | Rigid, closed- 2-48

ments, floats, cell structure

temperature | |

insulation, |

model boats and |

aeroplanes
ZR | Moulded parts, 1:15 |15 sec.| 1:17 45 sec. 4 min. | Tough, semi- 372

handles etc. rigid
ER | Flexible moulded 2:1 [16sec. | 1:17 45 sec. 5 min. | Soft, flexible 372

paris
FR | Packaging, fill- 1:1 |50sec. | 1:140 | 30sec. {10 min. | Soft. very light, | 0434

ing, modelling, open-cell

insulation (very structure

cheap)
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(A) Above: use of a whisk to agitate
chemicals. Top right, this APS
“Dominator” design is a balsa shell,
filled with the two part foam material,
The only serious difficulty with this
foam-in-place method of structure
filling, is that the pressure developed
can be sufficient to burst the balsa
sheet! Otherwise the “Foaminator’™
is extremely simple to make and
exceptionally robust,

(B) Right: a cowl moulded with the
two part chemical, the dark sector
indicates an area on which plastic
enamel was applied to show that the
foam and the enamel are compatible.

Mountains, landscape, tunnels or ramps for your model railway track are
problems which can be quickly solved by using foam-plastics. Their fine noise-
absorbing characteristics recommend them as silencing support for your model
railway track-system. As the HR-type foam can also be cut and carved by means
of a sharp knife or razor blade there are no limits for your inventive genius. The
final smoothing and fininishing can be done with sandpaper.

Now some general hints for handling pour-in-place-foams. In order to
achieve a faultless expansion of the foam and a homogeneous consistency, both
components must be thoroughly mixed (but not in excess). The most convenient
working temperature is between 20" and 35°C (metal moulds which dissipate
heat rapidly should possibly be preheated). As all foam types stick very well to
every kind of material (except polyaethylene), you should always wear an old
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TABLE |l
HR-Foam Compared to Different Insulating Materials
l Coefficient
! of thermal Density
Material | K-factor conductivity fh./cu. ft.
HR-foam 012 0-02 248
Styrofoam 0-22 0-03 248
PVC-foam 026 0-033 558
Phenolic resin foam 0-20 0-025 248
Iso-resin foam 0-20 0-025 248
Cork-hoard 0-32 0-04 15-50
Wood (soft) 1-20 0-15 31-00
Hardwood 1-90 0-23 49-60
Wood fibre 0-42 0-05 18-60
Mineral wool 0-24 0-:03 6-20
Glass-wool 024 003 6-20
Insulated brick wall 2-40 0-40 74-40
Lime-brownstone wall 6-00 1-00 124-00
Cement-clinker wall 9-70 1:20 124:00
Cement plaster 6:50 0-80 124-00
Reinforced concrete 10-40 1-30 148-00
Slag concrete 4-80 0-60 8060
Soil (sand or clay) | 1200 | 2:00 124:00
Tarmac | 4-48 | 060 130-20

All data according to information from Messrs K.-W. Voss

overall and protect your hands with gloves when working with pour-in-place-
foam. Above all the B-components of the foam types are toxic (they contain
isocyanate). Therefore you should only use bigger quantities of foam in the
open air. If you can only work in a room, take care that all windows are open
and wear a filter mask against toxic gas. Hardened and set foam is no longer
toxic, if the mixture prescribed by the manufacturer is faithfully carried out
(£1%,). Only under this condition the toxic element is entirely neutralised by

Most sophisticated of the foam-in-place model developments is the system used by film producers for

models in destruction scenes. This Ju B7 Stuka is typical moulded completely with two part chemicals

and very little reinforcement except a layer of 003" glassfibre. The Ju 87 is radio controlled, T2 in.

span, weighs about 11 Ibs. with Kraft KPé R/C and Super Tigre -71 motor. It also carries explosive

detonation devices and an extra receiver. Who can deny that the film makers—and the modellers
have succeeded in skilful deception?
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When a crash occurs with a
foam model the repair can be
done in less than a minute!
This severed wing shows
that there is nothing, other
than solid foam inside and
that the clean break can
be butt-jeined with epoxy.
Even the uc leg is butted to
the wing.

chemical reaction. Possible splashes of foam on your skin or elsewhere can be
quickly removed with some alcohol or acetone—provided that you use it at
once.

For industrial processing of these resin foams, where great quantities are
being used, special spray guns, which automatically mix both components
during the spraying-process are available.

Finally, we feel that the two-component pour-in-place-foams, which can
be handled and processed without difficulties are a novel material with physical
and chemical characteristics making them pre-eminent for a wide variety of
purposes. The simple way of processing secures a maximum degree of success
for the hobby-worker and craftsman.

SUPPLIERS

This feature is based upon the chemicals available on the
Continent of Europe from Klaus-W Voss, Chem Fabrik, 2082 Uetersen,
Esinger Steinweg 50, West Germany and sold as type KR (Rigid)
and ER (Flexible) and ZR (Resilient).

In the U.S.A. many proprietarybrands offoamin placechemicals
are available. One which has been used for model work is “Minut-
Foam”.

Supplies in Great Britain are sold as “Coolag” through most
Ships’ Chandlers. In case of difficulty contact: Wren Nest Mill, High
Street West, Glossop, Derbyshire.

The Baxenden Chemical Company Ltd. of Paragon Works,
Baxenden, near Accrington, Lancashire (London Office—Clifton
House, 83-117 Euston Road, London, N.W.1) have a range of foam
plastics and are bulk suppliers to industry and research institutes.
Marketed as “Glocel” (low density) and “Spandofoam” rigid polyure-
thane foam, the material is backed up by excellent descriptive litera-
ture on techniques, types of foam, applications, mixing and general
properties.
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A WORD ABOUT WARPS
by L. RANSON

BACK in the old days of flying, wings were too flimsy to spread out by them-

selves, cantilever fashion; they had to be hitched up by a whole network of
tensioning wires. This primitive system, however, had one advantage: if the
plane was not behaving in a pleasant, equilibrious manner—perhaps flying with
one wing low, or pulling like mad to one side—then the rigger chappie would
pull a few knowing strings to get the kinks out of the wings, and cows could
sleep happily on the pastures.

Nowadays, however, in model as well as full size craft, the wing, once
built, must find its own salvation. On full size craft various trim correctives are
sufficient to counter any waywardness, but although the model world has not
lagged behind in developing new structural techniques, the warping tendencies
of our extremely light model wings are greater than those on full size craft, and
often they call for quite drastic treatment.

Warps can occur for a variety of reasons: most of which the expert, who
has experienced all the pitfalls, goes to great pains to eliminate (too great pains if
he holds the wing too near the fire). Prevention being better than cure he tries to
produce a structure that is light enough for the type of model but rigid enough to
resist undue distortion when covered. In the case of the highly developed con-
test model this may only be achieved by a s‘Juitv:: complex cross tensioned air-
frame in which the balsa is of a highly selected order. When building the
structure he keeps tensions even by making each joint a nice secure fit, without
jamming. And, perhaps most important of all, he covers the framework
with an even spread of the fabric. More warps than enough are caused by a
one sided covering pull, and a little care and observation at the time can save a
lot of worry later. Over-doping is another hazard to avoid; a spectacular finish
can lead to—well, a spectacular finish!

Notwithstanding all this warps will creep in. You will often find a degree
or two of wash-out, that is trailing edge up twist, at the wing tips, but, if not
excessive, this can prove a useful stabilising device in that it prevents premature
wing tip stalling. Less to be desired is the span-wise twist, with wash-in on one
wing and wash-out on the other, although, even this can be used to advantage if
not excessive and going the right way. But, obviously no warp can be used to
any good aeronautic effect if it is too exaggerated, and the inexperienced, not too
careful builder is capable of some real anti-fly shockers, although it is fair to say
that the beginner is not warp conscious simply because he has no experience of
their quite alarming effects. :

Perhaps the most disconcerting thing about warps is that they are not
constant in their effect; this varies both with the speed of the model its flight
attitude. The influence may be quite mild at low speeds but extremely violent
at high speeds., There are two main reasons for this: one is our old friend velocity
squaring itself to the increase of speed, so that if you double the speed you
quadruple the warp effect, and the other is whether at any one time the warpage
is producing lift or drag.
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Aileron down Aileron up

o

e

Gives positive lift. Gives 'Negative' [iff,
Wing rides up, but Wing drops

if downward angle

exceeds critical

setting, lift is

destroyed rather

than increased.

Combined effect is to roll
the aircraft to the left

The warp is best tamed by knowing something of how it operates; the par-
ticular way it influences the flight trim. Perhaps the simplest way to demonstrate
this is to relate it to the operating of wing ailerons. If, for instance, a pilot wants
to bank his aircraft to the left (port) he trims the ailerons so that the left, or
inboard aileron, is raised to give a negative incidence to the wing acrofoil and the
right, or outboard aileron, depressed to give a positive incidence. Thus the left
wing has less lift and the right wing increased lift, rolling the aircraft to the left.

If, therefore, you have a span-wise twist which raises the trailing edge on
the left wing of your model (wash-out) and lowers the trailing edge on the right
hand wing (wash-in), then this will tend to bank your model to the left. Or will
do if the speed of the model is sufficient to create extra lift on the outer wing;
otherwise the drag effect will pull the model the opposite way! This means that
a warp may produce a marked pull one way under power, and yet turn it the
other way on the glide.

This phenomenon is sometimes put to good effect by the expert as a
trimming device. On power models, and even on rubber models, come to that,
the power-on turn is critical. If the inboard wing tends to drop you get a roll on
over effect which can easily terminate in a steep spiral. To counter this wash-in
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is introduced into the wing that is on the inside of the turn—normally the right
hand wing—so that this wing rides up against the turn and keeps the model in a
safe posture. On the glide the drag effect produced by the warp gives the
desired circling pattern.

If the deliberately induced warp demands a fine degree of control to
make it work for you, then you may be sure that the casual warp can throw the
model into all sorts of tantrums, leaving you with the baffling problem of a
virtually untrimmable model. The expert, of course, can usually pull something
out of his box of tricks to counter an intractable warp, but he usually ensures that
no such warps exist, or, if they do occur, are speedily eliminated.

What to do about a warp? Well, it may sound crude, but holding the
offending surface in front of an electric fire seems to be the most effective remedy.
An electric fire is recommended because it gives out a constant heat. A doped
wing is very inflammable and a tongue of flame could leave you with a few
charred remains. Hold the wing with opposing pressure to the warp, just
sufficiently close to the fire to get a fairly intense heat. A few seconds of such
treatment is usually enough to expand and re-tension the covering. If possible
the treated surface should be pinned flat to a board and left for a day or so to
“SEt". -

"Wash-out" wing warp -~ Gives
"Negative” |ift same os "Up"
position on aileron

"Wash-in" - Gives Positive lift
same as "Down" position on aileron,
but only at higher speeds. At

lower speeds - when model is
gliding - drog  will exceed lift.

Y

Rolling tendency to left under power.
Turn to the right on glide.
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3/8" Hordwood
Ply 1.5 mm.
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16 5.w.9.
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SHORT CUTS AND BUILDING EFFICIENCY AIDS

by MARTIN DILLY

SOME of the following ideas may be new to you, and have either been evolved
or else collected over the past 20 or so years of modelling. While some of
them may seem too simple to be worthwhile, some sort of time and motion
approach to model building can make the process a lot quicker and more efficient.

Tube bending When bending brass or aluminium tube thinner than
about 14 s.w.g., the way to get a smooth kinkless bend is to slip a length of nylon
monofilament of the right diameter into the tube; the bend can tlien be made
either with a pair of round-nosed pliers or sometimes round the thumb. Remove
the nylon and g;:; have a perfect bend, even down to around } in. radius.
When bending s tubing or working brass at all, bends can be safely made if
the material is first annealed by heating to a dull red and then allowing to cool in
air. Of course the operation is a lot easier if the bend is made at the end of the
full length and then cut off afterwards; the quickest way to cut tubing of the
sizes we usually use, is to roll it under a long-bladed balsa knife, at the same
time moving the knife backwards and forwards. Don’t forget to de-burr the end
before fixing the tube in place; this is best done with a twist drill a bit larger than
the tube diameter, twiddled between the fingers.

BALSA STRIP
ST
STEEL
STRAIGHT -EDGE QUICK GUSSET PRODUCTION

Gussets should have the grain running parallel to the diagonal side in
order for them to be any use structurally. The quickest way to produce them is
to cut a strip of balsa the right width (see diagram) and then use the square end
of a steel straight-edge as a template to cut the gussets from the strip, turning the
straight-edge through 90° after each cut,

Sanding is another use for the straight-edge; wrap the garnet paper
round and you will then have a flat surface which can be renewed when the
paper gets smooth simply by tearing off and exposing the layer beneath. In case
you haven’t yet discovered garnet paper, give it a try; it lasts far longer than
glass-paper and gives a much sharper cut on balsa. One other use for it is
trimming tissue; when you have covered a wing or fuselage side and are wonder-
ing how to make a neat job of removing the overlap, forget about razor blades or
scissors and, holding a piece of fairly fine garnet paper at about 45° to the tissue-
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covered surface, simply sand through the tissue along the edge of the structure,
the surplus simply dropping away.
ms Removing these is always a fussy job, specially if you’ve knocked
them into the board too energetically; the usual way is to pull them out with
pliers, one at a time, transferring each one to the pin box. If you take a couple of
pins between the thumb and fingers these will make a grip to put beneath the
head of the ones in the board, which can then be pulled out neatly and quickly
and held in the hand in quite a large bundle. It’s a lot quicker than pliers!
Sheeting When pieces of sheet have to be let into a structure, for instance
round the nose of a rubber model, one of the difficulties is not to push the pieces
too far in so they go below the edges formed by the longerons or spacers. The
best way to do this is to run cement round the edges of the hole and then, after
offering up one edge of the sheet, “wipe” the rest into the hole with a straight-
edge. This will ensure that the inlay is perfectly flush with the surrounding

WIPE INLAY INTO PLACE BY MOVING STRAIGHT-EDGE
IN DIRECTION SHOWN, AFTER LOCATING LOWER EDGE,
AND CEMENTING EDGES OF RECESS.

Sheet Covering Sometimes when covering a sheet-surfaced wing there is
a tendency for wrinkles to form after the tissue is applied; this seems to be due
to the pressure applied from the dope brush when doping the tissue on to the
wood. A method to prevent this happening, that seems to work, is to ensure
that the wing has a slight concave bow in it when the tissue is being doped on;
this can be easily done by putting shallow blocks at each end of the wing so that
when the doping is finished the wing will spring flat again and exert a slight
tension on the tissue to pull the wrinkles out as the dope dries.

Dihedral Joints can be accurately sanded to fit by lining the joint end of
the panel up with the edge of the building board, raising the tip and supporting
at the correct angle and then using the edge of the board as a guide to sand the
joint vertical. In order to prevent the spars being buckled and knocked out by
the sanding operation, slip a spare rib in place to support the loose ends of the
spars ;ftthi:is way their ends will be sanded to the correct angle together with the
rest of the root.
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Brass or tinplate strap is secured O
to top corner with 8 BA bolt and
nut. Weigher arms T in. long, |

bent at ends to form hooks, are
fixed at X. Arm A is of 20 swg
piano wire for heavy scale (A);

arm B, 11 swg for lower weights—scale B, Scale, with sheet balsa weights tabled, can be traced or
cut out and stuck to ply or hardboard backing.

When making the rounds of the model shops on the off chance of finding
some good quality wood, a simple weigher is handy, to cut out guesstimating
wood weights and comparing sheets with each other. This way one’s stock of
balsa can be kept complete without size and density gaps; the weigher shown is
compact and quickly made. The wood is hung from the hook at the end of a
suitable weigher arm with a rubber band; further arms or scale divisions can be
added as required. If the wood is marked with its weight as soon as it is bought
you will be able to select the correet grade of wood for the job in hand without
re-weighing at home. The scale can be cut out and stuck direct to the backing.
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Scale 1:6
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FORCES ON AN OVERCORRECTED MODEL

LIME PULL {LARGER THAN BEFORE
BECAUSE LIFT FORCE |5 MEARER
VERTICAL; ALMOST AS LARGE AS
CENT. FORCE)

I
LINES AL RESULTAMT OF CENT. FORCE

..y AND WEIGHT {AS BEFORE)

KEEPING CONTROL LINE TENSION
by G. READ

As we all know, our models only stay under control as long as the lines don’t
go slack, and we all know that the basis’of their staying tight is our old friend
centrifugal force. However, anyone who’s had lines slack off during a loop
strongly suspects that there is a bit more to it than plain centrifugal force. There
is more to it, in fact quite a bit.

In fact, line tension is ensured in level flight by two things, aerodynamic
reactions and a c.g. position ahead of the line pivot point, which together form
the familiar set up we all know in any control line model.

When considering flight with the lines at an angle to the ground, we must
consider the effect of other forces which modify things quite a bit. Take the
case of a model directly overhead; here, centrifugal force is being opposed by
the model weight. These two forces have a definite relationship, so reducing
model weight is no help, as this will also reduce centrifugal force. Under these
conditions, therefore, aerodynamic reactions such as fin offset must provide a
greater proportion of our line tension than in level flight, so we must design
accordingly.

It is during violent manoeuvring that we tend to run into trouble, because
here further forces appear to affect line tension., We start by realising that all
control line manoeuvring consists of upward or downward pitches of varying
severity. Invariably an “outward turning” propeller is used; this acts as a
gyroscope, and produces what are known as “precessive forces”, which are
really quite simple, If we look at the nose of the model, we see the propeller

4

LIFT = WEIGHT

LINE PULL =

CENT. FORCE WEIGHT = LIFT FlG 1

(EQUALS RESULTANT NORMAL AIRCRAFT FLYING
OF ALL 3 FORCES) ' WITH LINES HORIZOMTAL
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turning anticlockwise. If we apply down elevator, the nose goes down, and our
precessive force will try to turn the aircraft to port (into the circle). Similarly,
if we make the nose rise, it tries to turn to starboard, which is out of the circle.
Here is the explanation of the lines slacking off in the second half of a loop: a
loop is really an upward pitch followed by a downward pitch, so we have tight
lines on the first half, as precession is acting to give an outward turn, but on the
second half it is causing a force trying to turn the plane into the circle. Apart
from ensuring that our design has enough stability in yaw to resist these forces,
we can do nothing about them, except possibly to use the smallest and lightest
airscrew we can get away with. It does show, though, that control line jobs have
to have a certain amount of stability in yaw, which is possibly not widely known.
Of course, in inverted flight, these effects are reversed, the upward pitch being
when lines are likely to go slack.
Three simple design rules come out of this:

1. Establish minimum flying speed.

2, Arrange that centrifugal force MINUS model weight is sufficient to
maintain line tension.

3. Allow a large safety margin to cover inward turning forces caused by

precession.
LINE PULL (RESULTANT OF LIFT (INCLINED INWARD - SO GREATER THAN WEIGHT)
THE OTHER 3 FORCES - MUCH
SMALLER THAN CENT. FORCE) ‘

i‘g\
E}

FIG 2

MNORMAL AIRCRAFT FLYING HIGH

CENT. FORCE
(ALWAYS HORIZONTAL) v

WEIGHT (DIRECTLY DOWNWARD)

To get a real idea of the size of these forces would need some rather
involved maths, so for most of us it’s the usual “try and hope” routine, but at
least it’s nice to know what you’re dealing with!

There is, however, a way of increasing line tension which may not be
generally known, which is making the model fly “outer wing low”. It works like
this; in level flight with the lines parallel to the ground, lift equals weight and
line pull equals centrifugal force, but as we go higher, and the lines are at an
angle to the ground, conditions alter, Line pull becomes less than centrifugal
force, and lift becomes greater than weight. This means a greater angle of
attack at high line angles, so we get a drag increase. Power is constant, so we
fly slower as we go higher, which reduces centrifugal force, so line tension drops.

If, however, we overcorrect for line weight by, for example, using too
much tip weight, we’ll fly outside wing low, and conditions change to our ad-
vantage. In level flight line pull becomes greater than centrifugal force. As we
fly higher, lift can be less than before for the same angle between the lines and
the ground, so we fly faster, and get a greater line tension. In fact, we get greater
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urr B FORCES ON A NORMAL MODEL

LINE PULL (RESULTANT OF No.1 AND No.2;
SMALL COMPARED TO CENT, FORCE

CENT. FORCE

LINES WEIGHT RESULTANT OF CENT. FORCE AND WEIGHT

- = Em = = e = =

line tension not only from the greater speed, but from the arrangement of forces
we have produced as well. The amount of line pull increase is great in com-
gm’son with the amount the model has to be overcorrected and fly outer wing
W,
This was all found out accidentally when a “Manx Cat” biplane combat

job was made and tried. I had given the thing too much tip weight, and it was
about 5° outer wing low when the lines were level with the ground. On trying
the things you usually do with combat wings it was puzzling as to where the
high pull came from, a pull that hardly varied at all no matter what you did.
Being a bit of a slide rule type, I just had to find out why, and eventually came
up with the answer, which proved to be the right one.
There’s not much in this for the chap who flies something really fast, as

then line tension isn’t normally any problem, but it’s worth using on slow models,
especially when weight and engine size are both small.

" LINE PULL (RESULTANT OF THE
\OTHER 3 FORCES - NOW LARGER

BECAUSE LIFT FORCE 1S MEARER VERTICAL)
LIFT (MORE UPRIGHT THAN BEFORE, 5O

NOT 50 MUCH GREATER THAN WEIGHT) ’—--."""_""“‘-—-h._‘_h‘
i e N =N SMALL ANGLE
T - GIVES CONSIDERABLE
: PULL INCREASE

CENT. FORCE
{UNCHANGED)
FIG 3
OVERCORRECTED AIRCRAFT

WEIGHT
(DIRECTLY DOWN}
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Vﬁ“.__..l
1/4" 5q. ll
¥ N\ 5/16" sq. hard balsa
ST S P // —
ﬁ' """" i s IlT"': 3 J
li| Batteries g Receiver = :l I
S S A 2= &
-'_l 5/18" 5q. balsa,
A9 - 40
engine

with 5% downthrust

b— 46.,1/4"

type aerofail

STRUMPFMEISTER

Sport R/C design
By “LE PERROGUET”
FRANCE

7/32" x /8|
spars ]|

“*—7'3/.'52"-—-4
| 11.13/16" —-——-I

LE MODELE REDUIT D'AVION, FRANCE
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Weight 8.7 oz.

+2°30 1 dis. gn g,
: . = — =
ks 25,70
| 38.7/8"
[ C.G, et 57% chord % eillk
s
L
Timer
.13/ _ /18"
strm T

\
- &
2

L}"T

™~ 460 5q. in. 60 5q. in.” il
{6.55 oz.) {.4233 0z.)

Weight: 15,34 oz.

wx 1

VA WAV AW A WA AT A oV N
8
5

A/2 GLIDER

28th 1947 World Cham
104" By VALDEMARO LENSI
ITALY

b5, 29/ 32" SCALE 1:10

MODELLI E SPORT, ITALY
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3.9/16"

1.3/16"g.  1/32" Balsa tube tissue covered

e P —

- = J & T . P -
—_ ¥
~1ar S v - T v S -
45.3/32" :
N JF:':;T
r--“--—-.....u.-- i
—5.15/16" 28.15/16"

1. y/16—- =l

i Hi
[‘,- Vi [l I
.|| /16" 3. balsa 1/16 = 3/32" spiuce [
y PP SN
I s .
‘.|| 316" sq. bakso 116" x 1/8" spruce TAIL 2=
it :
i . \ 3.1516"
[, 1/16" sheet balsa 564" x V4™ speuce
28.532°1 s 8 5.w.g. dural tube WING ——
/4" « 5/16" balsa 1/8" x 3/4" balss
78.3/16" -

il THERMAL-
[ e SENSITIVE Adjuscble
! A/2 GLIDER =
‘ By G. CATTANEO
1oie ’ and B. MURARI
| ITALY
| /] Tatone tick
,P I“ off timer rudder
:ubber escapsment
Batteries rive
-7 < = Switch /

...........

MODELLISTICA, ITALY
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/

i..,.. _  heiwa 0 oo e——— ‘23.?/16"——“-'"'—"— S —

2.7/8"

FUSELAGE SECTION
(NOT TO SCALE)

l

i-—s..:/a"---

= ﬁ_m,,__:___
7 ]
Plywaod ;';”f
facing = *
ot |
T4 !
A .
ES ?
i ; CHICO
8 ] B.iinnerc' gidcr kit
; y AERO-BRAS
BRAZIL
! 1.3/
1 ]
_/ | t (S L
.'I i
1
] '
o
: i
\= !
| |
\ .-'I [3/16" x W/A6" VB! x /16" WING SECTIOM {HALF SIZE)
SCALE 1:5 | i J — /
PRV N 1/8" x 5/8"

SPORT MODELISMO, BRAZIL
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79.9/16"

A
3.9/18"
+240 |
a5 — e ST = - -
P
He——10.13/16" J— l o |
.1/8" |

A o5l® ﬁr

453.3 sq. ins..._ |

Taw hook detail

Dural 72.5 sq. ins, o

14 s.w.g- [

29.17/32*

27.3/16"

=—i

- — T %3

B ot o i
i

= =
-
-

o pe—
1

ok

;e e

e __l

o=
Tt

SCALE 1:10

=

3.9

o 5 .29/32"34

20.15/432"

A-A SECTION

Ply /18"

B-B SECTION

‘ | 1/8" Ply
o 1/8" Balsa

5/18"

U
l”*“
ABREGO
A/l glider
By JOSE RAMOMN PEREZ
SPAIN
Ply 1/16% TAIL SECTIOM - HALF SIZE
/8" x 3/32"

1/8" /6" x 3/32"

WING SECTION - HALF SIZE
Pine 1/8 x 1/8"

T!,J_H x 34"

516" % 516" Stenl 14 5.w.g.

AYION, SPAIN
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—

S — 25 A 6. 1/2 _.—t
5,3/64" 2.13/68" 13" :

38.35/¢4" ‘

Engine: Barbini B.38
Propeller: & x &"

i--r-T—-lr- 1 380,64 5q. ins. 113.94 5q. ins. |
N s il ight: 17.637 oz,
@ -.} I T4 Weight: 1 oz
||gn :__[__i__i__u—.l
_ T
R

CHARYBDE & SCYLLA

it French *monotype" design for 1 c.c. maxi-
40.5/32 um engines. 2nd in 1967 French Champs.
] By G. MATHERAT
GII&NOBLE. FRANCE

) ]__5.?;’3*__]
T |-—a. 12"

SCALE 1:10

f ALL SECTIOMS HALF SIZE

1/16% sheet
3.-‘“’32 T P Y
RN -

332" x 31"

TAIL SECTION

3/32" x 5/8"

al

|

|

| T N .

¥ L ol lano wire 10 5.w.g.

L | . 1/16" sheet ' = WING SECTION
|§"""5‘U2” ]
e B 7B
178" 5 174

LE MODELE REDUIT D'AVION, FRANCE
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29 offset
- i

For .40 to .85
engines

Fuw}uge is phmked
with 3/32" sheet balso

Wing covered with
1/16" bals

SCALE 1:12

N A

SR

~
-

L:t:::‘L:,:x

I h It

b-m*-lk 2

(R

] ill ]

== kgt

1 b i

1 I [ 41

r-":b =) - =T=
I

L

I|| : il

rl | )

Hl“l =

E o ,

=

K I
i

631" wing span

ol

BELL P-39
AIRACOBRA

Semi-=scale R/C design
By FUJIO ARIGAYA
JAPAN

RADIC CONTROL TECHMNIQUE, JAPAN
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—
<2

4.7/8"

243

<2|,f¢4"‘|

FA) 3689 <»

:
L]

—S—

Motor: Pirelli T x 6 - 12 strands

el

—

3.15/16"

" {
o 82
1\%5{.6\'\5‘ 3_9‘;“..
|.-'—'-1
' ' =
ie. /32"

T T —
Wing - 3% » _L
Fuseloge - 87 + 1% 13
ai - 16, *
OB e T
Propeller -~ 7lg *

o M

Total -~ 265 HYDRO-WAKE

4 1967 Italian Champion

By G. CATTANEO
71
e
TAIL SECTION
M )U (HALF SIZE)

L"f.?/a""‘"

WING SECTION {HALF SIZE)

1/8" sa- ded w.
! — 1/16% x 3/ 4™
Y

5/64" x /16"

/16" x 3/8"

i
AR-67, ITALY
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WING SECTION (TIP) —f
Mot to scale —— W—M_h_ _S
T

11 -

"'—j_;— l
Lo i
Lot
I i it ’
| = : | ‘
S e Y e ——— LS N
s
'| — r‘ 2
420‘.6sq.ins s i iJ[:lj o %m i|’|
N ! |
) 1 | _Ii i Mot to scale . m——. - ‘i [!
Waight: ! HI — i
14.19/2t ez.| 1 14 . M i i
il L
I| % |‘3 9/16" l
CLi'| & | EXPERIMENTAL
Ty A/2 GLIDER
1115 By TINO COSMA
| L ! ITALY
L F
J[] : Flight
' °f y direction
Mot to ;cu|fe'
WING SECTION (ROOT)
(HALF SIZE)
SCALE 1:10 Rty
ha—5.15/14" —=| 12°

MODELLISTICA, ITALY
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Motorstick 1/4"d. 1/64" sheet

Boom 1/4%d. tapered ta 1/167d. 1/100% sheet

Tungsten
bracing

/32" sq. x 3"

Lo 1/146"d topered to 1/327d.

T

. ‘ 4 2 stronds -~
l—z- e s.1/8" 1 5.1/8" —fe-2" o}

D{ICI an

1/50" sq. outline

‘ 3

1. 1/4

Picket bracing s

2 strands Dacron —————__Stp,

Front view

x  Compression ribs (x) B
140 5q.in3.
e [N 7 L
f:;:r'::;“r:jl:,’fso:qs;. 7 14.1/2"
o
CLASS i \ o
/ \ AMA H_sq. ins.
8,3,-’4" ,NDOOR Tall tips hove
/ \ RECORD 1/4" woshout
HOLDER
FAl 5 cm, class By
= HARRY LERMAN
17 min. 46 secs.
} LLS.A,
? U All ribs /64" x 1/32" /ﬂid:
f’_._—ﬂ'-—'-_ m:- ore —'—-—-..________‘—.L ' 3/]1{‘
]
Wing aitfoil half size WO
1/16d 'CIDarinq te 1/32d.

Scale 1/8 and 1/2

Propaller 18"d and 30"p,

INDOOR NEWS AND VIEWS, US.A.
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I "
L] , TN VT ST . 77 L R
r A
| Yt SIMPLE ‘
MICRO |
Tissue covered indoor IS/M" 5.
By GUY COGNET
- Bind and cement ka1 gm0 L3168 x 118" } A.C. PIERRE TREROD
i {

3.5 wire

1732 x 13/&%

40 —_

.3 mm
alum. hing-u
for rudder offset

I o’ - Rear fuse stick ]/E" 3.
."ll Maotor peg
f/ 0.5 mm. wive 1/32" sq.
- Bind ond cement Y16" « 1/ 16" R
/ f - |
- { Paper tubes rolled |
5.172 \ /" and cemented
Prop shaft 0.5 wire ‘
" - A"
/32" « 364 |
= »
S S— | 3_5/16“
Cover with fine tissue
nan PQFOUS
\ {Bambao paper)
i i
&.1/4" /“ \ 1
" f \ T
Port wing / _'-_.:3;3/16 """"" -
larger spor { Yt rib I;,:”S‘nbs to this chord
Hhan stbd. | St ip ribs to this chord
Ribs cout

using templaote
ot 1/16" intervals

1 mm. ply templote - -
1/64" Balso snept—te

cutaways Ribs and templete : Half full size

] i
4" S i —— L=
| Sketeh show A e
| | e T
‘handed" /

Rotation

A shant
= A

Plan view of propeller

Prapelter: Half full size

RADIO MODELISME, FRANCE
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L 12,34 —J

3" Sheet tip broce Storboord Hip rlb 4
N— k hard bal
E %"-ﬂc\m Aoat gusset
1 [ —
1 i
+ b
" Gussets E v e Y % " Gusset /32" Piy-
top and bottam + e l at centre line fuselage sides
HT 4
| | L.E. from 2" sq. spruce
+ 1" 1q. hord balsa centre
: ‘ with 3" x 4" top ond
H bottem tapering to 4"
:} |, wide at tip.
| H
I
14" T
i Hard 4" T.E, Reinforcement
| I / 1/16" Sheeting
1k G’U f L .
‘ * ~ ! !I | h ¥ Mylon soppert
116" N | E strips
shaeting I|f b i.’ﬁ o
) }[}T\ ——rl 1
igi i o _‘--._-1-_r—-—-l .||'
- M | |
N = = | "
UFH e e 2 I T
T 0 =
" e ] =111 Iy H
2" Bellerank}] | ! |
8" throw | ] ) A
- ==
l I'/, ‘ 1 '| Hard 4" T.E.
/r | ] Reinforcement
Two bellcrank | i 1 \
" ol | "
FEEPL Jl L SECTION B-B
]
15.1/2" l |
. | I
4 % %
' Fpd” Ribe. :
| | 1/8" Ply booms
. H
: . R |
| o !
i
1 ! KANIBLE
| s |1| F.A.L and S.M.A.E.
NN | sl
! : By J
l\‘.m‘ == = W, Feltham and Liverpool
SR
L3
SCALE 1:4 =y 16
e S—
e ——
f TYPICAL RIB (HALF SIZE) —— |
= =
i
J——
| o s = —————
--—_- - ——

THE MESSAGE, G.B.
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. 3/16" hardwood dowel All moving
¥ Fm\'r!r =k \ ""'|‘l|‘ rudder
i !Olll\’ black X

i i' e e,

T/B" ply Balse dwﬁ'er

1/8" sides
Brass lug
A silver soldered
R o n
39.3/4 -
I
—_—'—U'_ Fil I .
r— il'! __Aii ribs 3/32" sheet
T T
!_i| H H,'}' g
i g WING SECTION {NGT TO SCALE)
H L y 1/18" sheet y—
I I | | 1/16" dheet
ii' {2 iﬂ"}, |} : =t - :
rr ¥ i i ; B - E:‘ ~
“-l_ ‘::LEIJ ' | | -
r*' M=t |} ] 3/32" sheet balsa
1]- o I: i:i —= B.3/4
1' r—-]'__. i _"i Ailerons top wing only 1.1/
|12 =gl | I!|
1 1’ HEY I
4an 12 [N il
I
gttt dhd ] 3/8" 0.0, black
tJ :I.Ih: I |L|‘ !; i . || rubber tubing
) .i. En ‘_I b s _t%_ i| = around cockpit edge
Offset 4 - 1 .
J t:‘ i
{1
au Kt WING AREA:
; J i POWER:
Super Tigre 60 : | ; WEIGHT:
]
] V)
! Il
=l | ) [
e i
g 1 |
i e 1 |
1+ fr gl N
Ll FOKKER DR-I
Tth I! i Multi R/C near scale
- i By BRYCE PETERSEN
ol il U.S.A.
i !
| el A
b T
T __|_ _ﬁp-
HJ 1/4" hord balsa

SCALE 1:10

FLYING MODELS, US.A,
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M & Pylon
+2°30 N Y Fuselage is 1/16" shoet
C.G = 80% Ia_squorebox
— ¥ S -
Voo
Tick off 2.5/8"
L
Tatene mount
70
]“| f
326 5. 0. [
=
I Eﬂ
—opr ra
3 -
Ramrod style Tail Conshruction
. | SHORTHORN
A towor design
By BILL CHEMNAULT
T Fort Worth, Texas
23 U.S.A.
i 120 J
--&-o-t-l—ai"
- )
Weight: 7l - %oz,
M Flight pattern: Right/right
101" 43

i I — B
sy
Ply puli=up key_ " 118" % 7/16" tapers to 1/16" « 1/8"
&" ¢h
. 5 APt TAIL SECTION

L5iare = & TLE
p y

Turbulator thread 1" . /16" x 178
- Basic Rib
3" T.E. steck

yd

"x i = 318" Centre rib, 1/8% x b/d"
3.-"‘]6" - 3 Cusey Hornkbeck Rib Mod .

_-----—E;_--—f--—:h—'ql--‘-“-x o .' :

Vi"sqe  V16"Ribs 332" x4

SCALE 1:10

MN.E.F.S. DIGEST, US.A.



AEROMODELLER ANNUAL 95

40 —

24" (Flat)

Wing weight 7.75 azs.
Tail weight 1.5 oz.
i Wing Area 575 sq. ins.

Pattern Left - Left

i
z : e —
: 3
£ o )
% AN b 1
s <1 i
5 i A
a i 3/32" shest -
o |
. | top and SCALE 1:10° & holf size
bottam —
1/32" Plywood A" sq. spruce By
ok over broak Fuseloge weight 16.6 oz, (complate) "I'_TL‘B__ }r
— -4 -
inESE]
ool (LN ; .
FLY-OPIC Cover V5 E
N sheet top [
Top Canadian F.A.L power and bottom 1
design 1967
By DON ELLIOTT L— "
N A Yancouver, B.C. |
|
' ]é..
SECTIOM A -~ A (Half size}
— I 3/16" Sheet 54"
| tips
| SECTION B - 8 (Half size)
: L 2" Sheet
1 " Sheet
j o E sides
r': 1 i
{ " 8.
i L in corners
J i All ribs /16" light C-grain

TAIL SECTHOM (Half size)
™ | AN ” " "
8" 1/16" x 3/16" cop steip (bottom only} %8 1714 x 3/8

P D /
L.E. 3/32 x 7/87 sheet ¥ EX 12" ’5’”“‘/

" 1.

374 x 31"

WING SECTION (Half size}

3/32" x 3" Diags. ZP' xg" Spruce 1/14" Gusset

P ——— - T.E. 3/16" x 1%

Fery

CANADA
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Engine : Cox Tee Dee .51 Battery box
(0.Be.) /

Ply 1/4" /84" Ply
over 1/8" bolso sheet
both sides and below

- 304"

SECTIONM B-8 (1/4 FULL SIZE)

25/64"
!5“—1—-—‘ = -
i
:{ s
" —-Pine 5/32" x 3/8"  1/8" sq. pine )
on L.E. #

1

/
Tank
20 ec. capacit

e pacity A~

BIG BOSS

Mini R/C speed with
124 mph claim. By
ING F.W.WULLNER

GERMAN

Y %
n Mo dihedral on wing
23] "

A-A SECTION (HALF S{ZE)

TR AT P S TR I A T T R R e TR AR R Ry
i
Pine 5/32" sq. \\‘*Sheel 5/32 balsa

{sanded)

FLUG AND MODELL-TECHNIK, W. GERMANY
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C,G 85%

44,15/16"

—

7" % 34" Cox prop

Fibreglass cowl

Mad. 'lu!':me/I A

Finger grip for lounching

e

Autorudder,
left climb,
right glide

844" (Flat)

T

ot =L

|

” {

- -

NEO NEMESIS | |

F.A.l. power design
:ir BILL GlESKING
llnlﬂunt Honntlln

Denver, Colerm‘ln

Lamincted spar end L.E.

e 7. 9/320 0

Recommended
outline

018 wire

2 i"

A A 18
o & "
1 A - A SECTION
' ) (Half size)
B - B SECTION
(Holf size)
*n
TAIL SECTION {Half size) IS

A m—

T

#IJ
018 mrﬁ‘ﬁ:‘__— B
0.25

s el

&" Reinforce laminations

0.4S hard 1/20" Rib _3/32" bord ribs 1/30% thip 10 1/32" -=p'/’6"*5f‘*' kicker
! WING SECTION (Half size)

]ﬂﬁ wire' { 12" top,

y;su 20
e b" hord rib — 1/18" CWUE:__F*’:-‘.-':.‘E“!-. .-.-_:,_~.%5It
&" bottom | (Chordwise) Recommend &" ~

SCATTER, US.A,
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P S EEEE o

Some of the supplies used in working with epoxy. Two types of applicators are
in the foreground with the Binks air brush on the right.

A feature extolling the virtues of new finishing and construction methods in the U.S.A., soon
to reach Europe.

HOW TO USE EPOXY
by J. A. KLOTH

THE various epoxy compounds now on the market are a great breakthrough for

the model builder. Taking advantage of them often requires new techniques
and, in some cases, completely different approaches to construction. Some of the
basic advantages of epoxy are: greater strength of joints; warp-free structures;
epoxy does not shrink while hardening; lighter weight of structures, through
superior strength; easier and more durable finishes; reduced cost of structure and
finish as a hrtle epoxy goes a long way; stronger and more durable structures
when combined with glass cloth, nylon or silk; faster construction with shorter
“drying” times; and, easier and faster repairs.

Lpoxies are sold in a variety of types and, of course, best results are ex-
perienced when the types are matched to the job they do best. I presently keep
four different types on hand. Formulas I and IT by Hobby Poxy are the basic
types and cover most needs. These are both packaged to be mixed ina l to 1
ratio. Formula I instructions say to batch it 2 to 1 but further oa state thar this is
automatically accomplished by squeezing out and mixing equal length. Formula
I1 is mixed truly using equal parts. Sig markets an epoxy which is available in
several sizes, with cost ranging from 98 cents to $4.98. This type gives a “pot
life” or usable working time about half way between the 10 minutes of Formula
I and the 30 minutes of Formula 1T Hobby Poxy. It also mixes thinner than
Hobby Poxy and so penetrates deeper into the pores of the wood, resulting in a
better bond between pieces. The setting time also falls between that of Formulas
I and II. Formula I takes about 1 hour to harden fully, Sig about 14 hours and
Formula II 3 or 4 hours. The other type that I use is sold by Edar Plastics for
use primarily on boats. It is less expensive than Sig and Hobby Poxy and comes
in a variety of pot life and setting times. The primary uses of Sig and Formula I
are for construction, while the other two are for finishing and fibreglassing.
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Another type used with good success is called Minut-Grip. This has a pot lifc
of about 1 minute, cures hard in less than 15 minutes, and is excellent for field
repairs.

Pot life and setting times are always approximate. Temperature and
humidiry cause variations. All types can be speeded by applying heat, while
high humidity tends to slow it down. For best results, the temperature should be
above 70" and the humidity below 709,. This also applies to epoxy paints.

Epoxy needs a slightly rough surface in order to bond properly. It will
bond almost all materials together so long as the sutfaces are not smooth, Metal
to metal or metal to wood joints ate better when reinforced with glass cloth or
nylon. Attaching a wire landing gear to a profile fuselage can be rigidly rein-
forced by encircling the two struts and intervening wood with light soft wire.
Fill in and arcund with epoxy and it will not come apart. Glass cloth over this
joint will resist the best of explosives or even any of my normal landings.

Building structures requires a different approach than when using regular
model cements. All pieces to be assembled are cut and approximately positioned.
Do all gluing at one time. Mix small batches so that it is still rather thin when
the batch is exhausted. This gives better penetration into the pores of the wood
and, therefore, better joints. Small unwaxed paper plates and round toothpicks
are ideal for mixing small batches and applying in tight corners. Use small
amounts since less than the usual amount of model cement is needed, and any
splashed over on to surfaces to be sanded will be difficult to remove later. It is
best to have a shight pressure between pieces being bonded since it too causes
deeper penetration and better joints. For structures built in the air, parts should
be located and held in place with pins, clamps, rubber bands, tape or any other
suitable means. Pins should be twisted before pulling out to break loose the bond
between wood and pin, otherwise some of the surrounding structure might
break., H.L.G. fuselages, solid balsa wings and tails and even whole structures can
be 1epaired by coating the broken ends with epoxy and forcing the parts back
together. The resultant joint 1s stronger than the material being joined. Although
it 1s better to reinforce this type with glass cloth or nylon, this sometimes is not
feasible and the bare joints arc adequate. Building time can be reduced on new
projects by planning the construction to take advantage of the shorter setting
time of epoxy. I originally planned the whole of an evening’s work so that the last
half hour was spent gluing but, with greater experience, ways were found to make
joints and do additional shaping after allowing 1 hour for setting time.

Epoxy eliminates the long delays required for solvents in normal model
cements to evaporate, Warp-prone structures such as Free Flight wings and
tails and stunt model wings can be removed from the building board or jig much
sooner and construction can be resumed with a greater degree of confidence that
they will remain true. Mixing a new batch over the residue of a prior batch will
accelerate the hardening of the new batch.

At this point, let’s concentrate on the removal of epoxy from hands,
fingers, clothes and tools, Once epoxy is set, it is almost impossible to dislodge.
Never wear good clothes when using it and, whenever possible, keep a jar of
Epoxy Cleaner or Hobby Poxy Thinner on your workbench to dip into with
tools or paper towels for removal of excess epoxy. Hands and fingers are best
cleaned by first using one of these solvents on a paper towel. Keep seeking an
unused spot on the towel to prevent spreading the epoxy over a greater area.
Scrub well with soap and water and follow this with an application of a high
lanolin type hand lotion. These solvents have an extreme drying property and
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Styrofoam blocks glued to the frame of the author's unique
team racer construction 1/31 plywocod bulkheads used as
shaping guides. Plans of madel are beneath it.

the lanolin helps neutralise the epoxy still in your pores and under your finger-
nails. If not completely removed, epoxy will cause “skin reinforced epoxy” and
rough hands. Great care should be exercised to reduce epoxy contact with skin
t0 a minimum.

The “Easy-fill”” method as propounded by the Pettit Company is a
wonderful way of finishing. However, some gaps are left in their processes that I
will attempt to fill, based on my experience.

It is absolutely necessary to force the epoxy into the pores of the wood
during the first coating of exterior finishes. Use a relatively stiff bladed, angled
handle artist’s pallet knife. Start with small batches and work the epoxy into the
wood just as you would apply butter or jam to a slice of bread or toast. If a
batch starts to set, discard it and mix a new batch. Use small unwaxed paper cups
and discard them after each batch. These cups are inexpensive and a second
batch mixed in the same cup will start setting immediately, drastically reducing
the pot life. Start with no more than } teaspoon of each of the two parts. Gradu-
ate to full teaspoons of each after experience is gained. A teaspoon of each can be
handled comfortably. The Sig epoxy with its thinner consistency works best for
the first coat. Use even smaller batches of this, since it has a shorter pot life. I
personally like it better because the wood absorbs it more easily and it is not
necessary to exert as much pressure when buttering. Good penetration of the
first coat will prevent chunks breaking out of the surface, leaving bare wood,
when scraping or filing later on. It is practically impossible to refill these ereas.
Do any necessary reinforcing with glass cloth or nylon. Spread on a layer of
Formula IT or “boat” epoxy, lay the reinfercing material over and work the
epoxy well into the pores. The reinforcing material will show up transparent
when it is properly filled. Be sure all air bubbles are worked out, so that they will
not show up later as pin holes. Attempt to feather out the epoxy around the
edges of the reinforcing material to provide a smooth contour. If using more
than one layer of reinforcing material, cut it smaller or larger than the previous
layers to eliminate abrupt changes in thickness. Follow with an overall coat of
epoxy, attempting to keep it as smooth as possible. Two coats are minimum,
but it is sometimes necessary to use more to build up contours, sanding to proper
shape later. Let the epoxy sct up before attacking it again. Later, when more
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experience is gained, you will find that certain areas can be shaped while the
epoxy is still slightly soft, eliminating tedious filing or sanding.

To remove high spots use a wood rasp, metal files, Nos. 50 and 80 grit
Aluminium Oxide Open-Coat Production paper. Care must be exercised to
avoid damage to parts like leading and trailing edges. After the high spots are
eliminated, change to No. 100 grit Garnet paper to roughen the whole surface.
Sanding epoxy dry is normally tedious work. Attack it with 150 or 180 grit wet
or dry paper used wet, This has several advantages. The paper lasts con-
siderably longer, the “dust” ends up either on the paper towel used to wipe with
or in the water dish, and the whole job goes much faster. Use caution because it
cuts so fast you may go too far and expose bare wood. Seal the whole model
before using the wet sandpaper or use extreme care to avoid wetting any bare
wood. When all surfaces are reasonably smooth, switch to 320 grit paper, again
wet, and bring the surface to an ideal smoothness. Brush on one coat of Pettit
“Stuff” thinned to brushing consistency to accomplish a final filling. Sand again
with the 180 and then the 320 wet paper. Sand off almost all of the stuff, leaving
only what is necessary to provide a smooth surface. Wash off the sanding residue
and set aside to dry overnight. After the model is completely dry, lightly sand
with dry 320 paper. Wipe thoroughly with a tack rag and you are ready to paint.

Fillets can be formed in a variety of ways after the first coat of epoxy is
applied. “Stuff”, Plastic Balsa, epoxy batches about to set, glass cloth, fibreglass
matt Cloth or matt cut into tiny pieces, or other filler materials, can be stirred
into the batch, to thicken the consistency so that smooth fillets may be applied
without running off before setting. Stuff and Plastic Balsa must be allowed to set
while their solvents evaporate. This usually ranges up to 72 hours. Stuff must
be applied in thin coats for it to harden throughly.

Shaping fillets also has a variety of different methods often depending
upon their locations. Wrapping coarse sandpaper around dowels or coarse
rat-tail files is good for preliminary shaping. Scraping is a good way to develop a

Model ready for fibreglassing. Note nylon line bulkheads and stringers, wire skids around wheel and
under nose, glass cloth reinforcing wing-fuselage joint and around wing tip at skid.
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Two styrofoam and fibreglass bodied team racers ready to go flying. Near one has ETA Mk, far one
Supertigre G 20D. Both have recorded wins in local meets in Florida, U.5.A.

smooth contour. I file old Xacto knife blades or single edge razor blades to
appropriate shapes and resharpen them with honing stones. Always try to keep
the scraper perpendicular to the surface. Be sure you have no sharp corners on
the scraper and avoid gouging into the surface which requires tedious refilling
with epoxy. Finish up with the wet sandpaper just as on other surfaces, Valleys
adjacent to fillets can be avoided by putting a strip of masking tape along the
edges of the fillets to protect the surfaces. Sanding will erode the tape and it
should be replaced when it gets too thin or damaged to protect the surface
beneath.

Sanding with paper finer than 320 grit does not improve the final finish
and may even be harmful. Epoxy paint needs a slight roughness for good bond.
The paint acts like a filler/sealer and will fill these small marks, making the final
finish like glass.

Painting with epoxy is best accomplished by spraying. Several brushed
on finishes were tested but final appearances were less than desired. Wet sand-
ing with 400 or 600 grit paper improved things but the finish still wasn’t satis-
factory. Some overtime pay came my way at an opportune time and allowed
the purchase of a Binks No. 2 Air Brush and Compressor. This completely
solved my finishing problems and to my way of thinking was well worth the cash
outlay. Other types of small spray guns are available which will do the job equally
well and at less cost.

Premix the two components of the paint at least 1 hour before using.
Be sure to stir the colour component well before mixing to prevent pigments from
settling out. Use unwaxed paper cups for small batches or small jars for
larger planes. If the excess paint will be used within a few days or weeks, store
the unused batches in the freezer. Some will be good several months later, but
a couple of weeks is about the longest.

The mixed paint is thinned between 50-50 and 65-35 with thinner before
spraying. Actual spraying is not hard but a little practice helps. Large areas
require even passes of spray. Leading and trailing edges require extra paint,
taking about twice as many passes as a flat area. It is not necessary to apply
several coats. Mix enough for the entire job and continue spraying until good
coverage is obtained. Apply a base coat of silver under the lighter colours in
order to get uniform dense coverage. This is not necessary under the darker
colours but it appéars that red is not a “‘dark’ colour in epoxy. The temperature
and humidity again are important and the temperature should be above 65F.
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These factors affect the curing of the paint. High humidity will cause other
problems like fouling of the jet and occasional blasts of water. The water causes
little bubbles in the finish which can be quite exasperating. This is a particular
problem when you live in Flerida where a humidity reading of 509, is considered
very low. Sprayed epoxy sets faster than brushed. Planes can be sprayed in the
morning and flown in the afternoon. Setting in the hot sun helps. Brushed
epoxy paint takes at least 24 hours to properly set. Hang the model in a dust-free
area while it sets. In most cases, however, any dust that shows was on the plane
before painting. Vacuum the plane well first and then go over it very carefully
and thoroughly with a tack rag just before spraying. I have received many
compliments on the finishes of my planes. Questioners of how I do it are
surprised at how little effort and time is required compared to the older methods
of finishing.

The fuselage of my new FAI Team Racer design is based on {}; < | balsa
crutch members cemented to 4 in. thick basswood blocks at the front. Several
+ plywood bulkheads are glued in place. One forms the back of the cockpit,
cach one fore and aft of the recessed wheel compartment and several decks and
walls to form the cooling air inlet and outlet ducts. The remainder of the fuse-
lage is formed by approximately shaped styrofoam blocks epoxied in place. The
styrofoam used is the small grain open cell type used for table decorations or
Christmas tree ornaments. This is considerably cheaper than balsa and shapes
faster and more easily when using the normal carving and sanding procedures.
Ribs and stringers can be appropriately located and built in by grooving the
foam and laying in heavy strings of glass cloth. Coat one section at a time with
Formula II or boat epoxy. Lay several layers of glass cloth over it being sure to
work out the air bubbles and pockets. Use 6 oz. glass cloth for the inner layers
and finish up with 3 oz. cloth. After all the areas are covered, let it set and then
finish it as in the Easy-Fill method. I embed |} in. and ;% in. dia. music wire in
appropriate spots to act as skids on Team Racers, since these take most of the
beatings on landings. The engine and fuel tank compartments should be well
sealed to keep fuel from getting back into the styrofoam. This is done by
appropriate bulkhead location and well sealed joints. Fuel will dissolve styro-
foam and leave a spongy structure. This will not be as much of a problem if you
have included the extra stringers and bulkheads of string.

Cowls and other portions of structure may be shaped of styrofoam,
glassfibre over this foam and then etch the styrofoam out with Acetone or
thinner. Wire or string reinforcing can be enclosed in the glassfibre for extra
strength. It isn’t necessary to fabricate a mould to make up one of a kind parts.
You can enjoy the strength and durability of glassfibre without all the excess
work., Remember to shape the styrofoam undersize by the thickness of glassfibre
you plan.

The glassfibre styrofoam structure is a simple, quick and inexpensive
method of fabrication. Balsa is far more expensive than styrofoam and you
eliminate the hollowing out of a balsa block structure. The foam is also shaped
more easily than balsa.

I have barely scratched the surface of the epoxy world. Try it out and do
some experimenting on your own. Follow the basic rules and you can’t go
wrong. It’s the greatest thing to hit model building since the Glo-Plug.
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RIESENMUCKE
Mighty Midge

Microfilm Miniature
by Otto Hofter

Switzerland

Microfilm Mixture:
Clear Nitro lacquer 55",

Collodion 209,
Amyl Acetate 177,
Castor Oil 80

Making the Model is a test of skills. Weight ready to fly is under 1/10th
gram including rubber motor § mm. square > 64 mm. long (hard to get! use
shirring from haberdasher’s with cotton covering removed). Drawing full size on
plan. Note that prop is also microfilm covered. To cover wings and prop blade
pour mixture on still water in bowl. Make a light wire lifting frame slightly
larger than half span of wing. Place under microfilm floating on bowl. Lift and
lower on to wing or other surface. That’s it! Note to beginners: Try again and
again if need be . . . very rewarding in the end.

BUILD A | FULL SIZE | AIRCRAFT [

WE ARE U.K. AGENTS FOR FALCONAR OF CANADA

Our range of aircraft for the Amateur Constructor includes these proven
designs :—
THE JODEL BASED F9, F10, F11, F12, JURCA TEMPETE AND
SIROCCO, EMERAUDE, TEAL AMPHIBIAN, AMF S-14 (HIGH
WING S.T.O.L.), FAUVEL & BRIEGLEB SAILPLANES

also

THE FABULOUS CVIETKOVIC CA65 HIGH PERFORMANCE

FOLDING WING TWO-SEATER, RETRACTABLE U/C. THIS IS

ALSO AVAILABLE IN SINGLE SEAT FORM WITH FIXED U/C
—THE CA #é1

% SEND 2/- FOR OUR FULL ILLUSTRATED LIST %

We can also supply materials, parts, instruments, fibreglass components, A.G.S.
parts, cable, etc.

HENLEY HOMEBUILT AIRCRAFT
2 BROOK END DRIVE, HENLEY IN ARDEN
WARWICKSHIRE
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9.30 a.m. to 5.30 p.m.

The world’s only exclusively

Aviation Bookshop

Our NEW and SECONDHAND stocks are devoted
entirely to:

Books, magazines, plans, charts, photographs on all
aspects of AVIATION and allied subjects
HISTORIC
REFERENCE
MODELLING
ENGINEERING

Vast stocks of British, American and Foreign aero
modelling magazines held. Current and back issues
Aeromodeller - Flying Models - American Modeler

Modellezes * R.C.M. & E. * Mechanikus
Radio Modeller - M.A.N. * Modelarz - etc, etc.

Call, phone or write for FREE 24 page catalogue

Beaumont Aviation Literature

11 Bath Street, London, E.C.I
(01)253 9512

Open daily Nearest Tube Station

OLD STREET (Northern Line)
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You'll do a good job better with the scalpel-
sharp blades in Swawn-Wottaw HOBBY TOOLS

CRAFT TOOL ot ev asi

For light and medium work. Un-
equalled for intricate cutting. The
tapered handle, with groove for
indexfinger, ensures alight but
safe grip without strain.

Supplied with two pre-
cision-ground steel
blades of ditferent

shape, 2/6

Spare Blades as
illustrated
6 for 2/6

UNITOOL

An all-purpose, heavy-duty pocket
and bench set with three blades,
scalpel-sharp, The ‘stow-away'
handle gives instant choice of
appropriate blade and pre-
vents blades from being
mislaid. The flat handle
ensures a firm grip and
stops tool from
rolling away.

Complete with
three blades
and plastic
wallet5/-

Spare Blades as
illustrated 6 for 3/-

TRADE ENQUIRIES ONLY TO

g«uwx. mmﬁ_h'(snles) LTD., PENN WORKS,
; SHEFFIELD 6, ENGLAND
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S H. GRAINGER & GO.

CALDMORE MODELS
108 CALDMORE ROAD
WALSALL, STAFFS.

the Midlands leading model shop, everything for
the modeller!

MAIN AGENTS FOR ALL LEADING MAKES,
KITS, ENGINES, SPARES, REPAIRS, RADIO
CONTROL EQUIPMENT, MAIL ORDER, AND
PART EXCHANGE SERVICE

NO DEPOSIT HIRE PURCHASE

UP TO £250 OVER 24 MONTHS
GOODS TO THE VALUE OF £25 FOR
9 MONTHLY PAYMENTS OF £2-18-9d

TRY BUYING YOUR RADIO CONTROL
GEAR THIS WAY AND GET IT
FLYING ALL THE SOONER!'!

All Model & Allied Publications’ Hobby Magazines are held in
stock with such other specials as 6 inch wide X 48 inch long
balsa wood. Send S.A.E. with all enquiries please

Proportional, Multi and Single Channel Equipment always in stock!/

FOR FAST “IN STOCK” SERVICE, CALL, WRITE OR TELEPHONE 23382



Photo shows Solarbo
Gyrokite—fully prefabricated
kit, 30/6.

SOLARBO LTD
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SOLARBO...the name that means the WORLD'S
BEST BALSA, specially selected and graded for
aeromodelling use. Balsa /s a material which can
vary a lot in quality. That is why it is important to
select Balsa for model building. With Solarbo Balsa
the selection is already done for you by experts—
every single piece of Solarbo strip, sheet and block
is top grade aeromodelling quality. That's why kit
*manufacturers use it in their kits . .. as well as aero-
modellers the world over. We also make our own kits
. like the Solarbo GYROKITE (rotary wing kite),
which is a real out-of-the-rut design. When it comes
to 'know-how' with Balsa, in fact, SOLARBO are
world leaders. You get the benefit of this ‘know-how’
when you buy Solarbo Balsa (or a Solarbo kit)... so
always ask for SOLARBO by name, at your local
model shop.

ALWAYS ASK FOR IT BY NAME

ES@U@E]mﬂ.@mﬂmmmﬁ

COMMERCE WAY
LANCING, SUSSEX
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from one of the best manufacturers of pre-cut
g parts and kits, the two top designs of 1967-68-69

available as de luxe kits

1

(1) Chris Olsen’s
UPSET Il

£15 0s. 0d. _
pp 7/6

Top British flyer and model at
1967 R/C world champs, Corsica

@ Doug Spreng’s
TWISTER

£15 0s. 0d. |
pp 7/6
Top American design flown in
England. Outflown practically
every design. (Entered at Cor-
sica)

Both kits contain precision cut parts, from best quality balsa and ply, pre-formed u/c,
steerable noseleg, all r/c, everything you need to make a complete model at a reasonable
and competitive price. Call in at any leading Model Shop and see for yourself. Plans are
included in kits. ALSO as promised the first of our own scale kits.

“Chipmunk' + scale for 49-61 and full House Radio Kit is buildable in one of ftwo
versions, i.e. HAL KRIER or R.A.F. There are enough materials supplied in kit for the
modeller to complete one or the other. Price approximately £18.0.0 again all r/c fittings
included and super large canopy for Hal Krier version.

“Hurricane 50" for free flight s/c or L/Weight multi by Stan Cole. Price to be announced.

Coming early 1969, Little Toot ¢ scale, Sopwith 14, Strutter L scale, plus more 50" WW11
and WW1 aircraft.
We also supply ready made model aircraft.

“Vertigo II" £22, completely ready to fly, just instal radio and engine and fly, also
“Instructor 56" shoulder wing model for .19, .49 and r/c. Start with Rudder and Eng.,
increase up to full house. Again like Vertigo this is completely ready to fly for £20,
Please add £1.10.0 to cover crate and carriage. £1 refund on crate on ready made aircraft.
All these high quality items are available from all leading Model Shops, or in case of
difficulty from,

LENWING READYBUILTS

66 PROVIDENCE PLACE, THE MOUNTAIN, QUEENSBURY, Nr. BRADFORD
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live actioncolours
foraeromodellers!

i M e e T

AUTHENTIC CAMOUFLAGE COLOUR KITS
A MODELLER'S DREAM

COME TRUE ...

Every modeller wants that added touch
of realism, so Humbrol have produced
authentic Camouflage Kits

5 _—
THIS PAINT W
KITS (each containing six tinlets) as follows: DRIES IN suthentis
_ ) 3 MINUTES  eolour
1. R.A.F. (European) 7. ltalian Air Force ELAT L R %
2. LUFTWAFFE 8. Japanese Air Force
) Humbroltechnologists are proud
3. US.AF. 9. US.A.F. (vlfemam) to introduce this authentic
4, Fleet Air Arm 10. Military Vehicles modeller's dream paint, a new,
i : highly developed matt finish
5. R.A.F. (Overseas) 11. Military Unlilorms which dries in 3 minutes with-
6. French Air Force 12. W. War 1 Aircraft out brush marks and with out-

standing covering power. All
this is achieved by a thin film

which does not obliterate minute
detail. These authenic camou-
flage colours are the result of

months of research and develop-

HULLYORKSHIRE ment to establish shades

identical to the originals used.
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FUTABA FU1TABA FUTABA FUTABA FUTABA FUTABA FUTABA

FUTABA

DE-LUXE SINGLE CHANNEL
RADIO CONTROL

SUPERHET CODER SET

Transmitter electronically encodes the signal
for everytime operation of selected command. No
more repeated tries for that left rudder or engine

speed. With matching superhet receiver and

motorised servos completely wired-up. Suitable
for aero and marine use. All units available
separately.

£39-19-0

WIRED-UP RELAYLESS OUTFIT
High efficiency transmitter and super sensitive
receiver for reliable single channelling. Receiver,
actuator, battery box and switch all pre-wired ready
for installing in model £15 -15- 0.

Qutfit installed in 29" span Cessna 210, just add AVAILABLE FROM YOUR
engine (COX PEE WEE) and fly £19~-19-0 MODEL SHOP

DISTRIBUTOR AND SERVICE CENTRE
MODEL AVIONICS 10 GREENSIDE

SWANLEY, KENT BR8 7ER TEL.: 4754
gv.ind vavind vavlind vavind vavilnd vavind vavin

vav.ind!lvavind vavind vavind vavind vavind vavind vavind vavind vavind

< FUTABA FUTABA FUTABA FUTABA FUTABA FUTABA FUTABA FUTABA FUTA

i
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QUICKSTART

SPITFIRE

1.0 c.c.
78/2

inc. Tax

DART SUPER
Scc. ! MERLIN
82/10 : 5 c.c.
inc. Tax 72/
inc. Tax

THE GREATEST RANGE OF

SPORTS FLYERS’ ENGINES

also QUICKSTART
ACCESSORIES

CALL IN AT YOUR MODEL SHOP TODAY -+ CONTROL LINE HANDLE
+* ENGINE TEST STANDC
% NYLOM PROPELLERS
+ FULL RANGE OF SPARES
% QUICKSLIP CONNECTOR

DAVIES-CHARLTON LTD. % QUICKSTART GLOWPLUGS

* EG. 98 EG. 99
HILLS MEADOW, DOUGLAS, ISLE OF MAN X =" 70,

In case of difficulty write direct to:
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POWER |
PRECISION
o DURABILITY
' SERVICE

For Pylon and Rat Race, Carrier, R/C Multi, Stunt and Sport
KB and Veco Engines are the choice of the champions

TORPEDO .40
£1490 . 7

Inc. P.T.

Ultimate performance
for
Carrier, Rat and Pylon Race

VECO 19 BB R/C

Superbly engineered to

K & B's exacting standards ~ %13.8.6 .3

The finest R/C 19 available Inc. P.T.

£30 J=2 VECO 61 RC

Inc. P.T. t
@é‘i Now redesigned by K & B and
& incorporating their revolutionary

‘No Tension' Piston Ring

The perfect R/C Multi Motor

DISTRIBUTED IRVINE ENGINES

BY 31 The Fairway, New Barnet, Herts
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All R.C.S. Equipment is GUARANTEED for Performance and Quality

RADIO CONTROL SPECIALISTS LTD.

BUY DIRECT AND SAVE POUNDS
OR FROM THE MAIN AGENTS

RADIO CONTROL SUPPLIES
SLEWORTH - WIMBLEDON - LEICESTER - WESTON-SUPER-MARE

All unitsin full production and developed
with many years of experience in the
field

R.C.S. Mk [l Guidance System

{The Best Outfit Available Anywhere) WITH SUPER
POWER Tx. All ctransistorised. Single channel. X
controlled. Malf watt output Tx, 12 velt operation. Migfo
switch quick blip facility for moter control. Kx £6 10 0,
T= only £7 10 0. Complete £13 0 0

ACCESSORY OQUTFIT. Consists of nglv Elmic Compact
compound escapement, wulng harness, b]u"r‘jr box, switch,
allows immediate operation, £4 5
MOTOR CONTROL ACCESSORY QU?FIIT Plugs
inte above for reliable motor speed change. o0

R.C.S. Inter 6 Outfit
Slimfine Super-regen Rx as above but with 6 Ch. Reed Bank.
Tx & watt output, £35 10 0. Superhet £48 0 0.

R.C.S. Inter 6 Outfit

With exclusive R.C.5. Tri-Pack. Mo wiring to worry about.
Cnnly needs 7-2v. DEAC for immediate operation. £61 0 0
SUPERHET VERSION £73 10 0.

R.C.5. Competition 10

Slimline Superhet Rx 7-2 volt operation. Size only 37 < 13"
1", Weight 3 oz. Transmitter all transistor. 12v. DEAC.

Twin modulators, Xtal centrolled. R.F. meter. Half wartt

output. Tx £41 0 0. Rx £25 10 0. COMPLETE OUTFHIT

£65 0 0. Rx LESS REED BANK £20 0 0.

R.C.S. Sports 10 Outfit

Slimline Super-regen Rx 71 volt operation from Serve DEAC
supply. Size only 3" 13" 1", W¥eight 3 oz. Transmitter
as for Competcion 10, T=x £41 0 0. Rx £13 0 0.
COMPLETE QUTFIT £52 0 0. (DEAC £6 0 0 EXTRA,)

R.C.5. DEAC CHARGER with meter and extra output to
charge glow plug battery, £6 10 0.

R.C.S. Mk [l Digi-Three
Superhet, Orbit serves, Slimline Rx, new adjustable stick
DEAC wiring harness, £110 0 0. With 2 servos £ 10 0.

R.C.S. Digi-Six

With new RCS/Orbit mini serves wiring harness all DEACs
built-in charger with four servos at £188 0 0. The best
digital outfit available. Genuine 15 ez. airborne weight.
With 3 servos £169 10 0. With two servos £151 0 0.
RCS/Orbit serva £18 10 0.

H.P. FACILITIES AYAILABLE
BUY BRITISH AND BEST

RADIO CONTROL SPECIALISTS L™

NATIONAL WORKS, BATH ROAD, HOUNSLOW, MIDDLESEX
lel.; 572-0933
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Why not try . ..

MODERN MODELS LID.

49-51 Lowfield Street - Dartford - Kent
Phone: 24155

for all your modelling requirements

Aircraft, boats, cars

All kits and accessories

Radio control a speciality

American kits and accessories

Prompt mail order service

Deferred terms on all goods £25 to £250
No deposit. Up to 2 years to pay
S.A.E. for details

Our new shop now open

BEXLEY MODEL CENTRE

I8 Bourne Road - Bexley - Kent
Phone: Crayford 22308

Large stocks and prompt service at both shops
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Y/ e )g
LN For

successful radio control

GYRON 36 span
The perfect introduction to radio control flying for the
owners of small engines! The entire model is balsa sheet
covered for strength, and designed for single channel R/C

with ‘8 c.c. engines. A small, strong, inexpensive model with
a performance to please even the most critical! £4.7.9

MINI SUPER 48 span

A real pleasure to build and fly. Kit contents include—all
parts pre-cut, metal clunk tank, preformed under-carriage,
three sponge rubber wheels, pre-shaped leading edge
section, full-size plan for building and flying instructions.
Wingspan 48”. For 1-5 to 2:5 c.c. engines. Single-channel
or intermediate R/C, £6.5.4

FLEETWING
34 span

For intermediate multi-
radio control, this scalish-
looking low wing model is
just the job! For motors of
2-5 c.c. upwards.

For successful B!b- -
better buy KEILKRAFT



120 AEROMODELLER ANNUAL

THE EASY WAY!

FOR RELIABLE
REED CONTROL

complete 10 channel

£38-19-0

The Remcon Versatile Transmitter it all transistor, crystal controlled, and can be used for eicher single or
bi-simultaneous tone transmission from one to twelve channels. It operates from universally-obtainable P.P.1
batteries.
There is no wiring-up, as all components ineluding the switches are mounted on a single printed circuit board
and retained in the case by the switches. The case is attractively decorated, and comes complete with rubber
feet. The aerial is centre loaded and telescopic,
The Remeon Versatile Transmitter can be used with any tone receiver, superregan or superhet, single channel to
twelve channels, and tone stability is achieved by using circuitry and matched components of the very latest
design and type.
The Remeon Versatile Superhet Receiver is specially designed for easy assembly and alignment. 1tisanall-transistor
receiver for & vole operation, and may be used with a 40 ohm reed bank or for simple single channel output.
The receiver has a decorated aluminium case 2§ in. = 1§ in. = 1% in.
The equipment is sold in separate packs and can be constructed by the beginner, provided he can use a soldering
iron properly. Mo special test instruments are required.

FULL DETAILS IN COMNSTRUCTION MANUAL—6/-
BUILD THE VERSATILE TRANSMITTER FOR £1B 7s. Od. (Crystal extra)

SEMICONDUCTORS—seven PMP transistars ane NPN power transistor ... ... 18/-
COMPOMNENTS—resistor and condensers, including essential Histab and close tolerance items .. .. B3-
HARDWARE—printed circuit board with ready wound coils, nuts, bolts, battery clips, solder and wir 396
STOVE-ENAMELLED, ALUMINIUM, DECORATED CASE ... . ... 396
AERIAL—Mew Removable telescopic. Centre loaded ... . Lo 416
SUPER LIGHT ACTION SWITCHES, On/Off each - o 10
Biased, each » R b -

WIRE WOUND SLIDERS {one per channel), each . 2/6
CRYSTALS NOMINAL 27 Mcs, each . o 28—
FREQUENCY PEMMANTS—Brown, Red, Yellow, Orange, Green, Blue 36
MNote: Nominal crystals cannot be matched for superhet operation,
BUILD THE VERSATILE SUPERHET RECEIVER FOR £9 5s. 0d. (plus Bank and Crystal)
Receiver pricesi—
HARDWARE—printed circuit board complete with coil, intermediate frequency and audio transformers,

wire, transistor solder, backing board ... . ... 6&9/&
COMPOMENTS—resistors, transcaps, and electrolytic condensers, Decarated case with grammets ver B3/=
SEMICONDUCTORS—micro alloy transistors and diode .. 52/
SINGLE CHANMEL OUTPUT COMPONENTS e 149
SUPERHET CRYSTALS—matched pairs ... ... 578
RECOMMENDED REED BAMNEKS:

40 ohm 12 CHANNEL " £10 9 6

40 chm 10 CHANMNEL £9 7 &
FOLLOW YOUR REMCON RADIO EQUIPMENT WITH:
Transimatic Amplifiers for Duramites. All parts. Total cost ... U -1

REMCON ELECTRONICS

4a BROADWAY, BEXLEYHEATH, KENT

Telephone: Danson Park 2055

Sales and service also frem:

H. L. SMITH & CO. LTD S. H. GRAINGER & CO. ROLAND SCOTT
287-189 EDGWARE RD. 108 CALDMORE RD. 417 DERBY ST.
LOMDOMN W2 WALSALL, STAFFS. BOLTOMN, LANCS.

PAD. 5891/7595 WALSALL 23381 BOLTOMN 27097
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5l years of famous warplanes

Modellers, you can really depend on
the absolute accuracy of Airfix models.
What's more, they're not at all expen-
sive. Below are just a few of the many
Airfix warplanes—realistic in every
detail.

P
BMIAKGE

b

AIRLINERS, CARS. SHIPS,

TANKS TOO!
Start your collection NOW!

OVER 250 KITS

TO CHOOSE FROM

JUST LIKE
THE REAL
THING!

From tay shops,

model and hobby shops and F. W. Woolworth

The vast range of Airfix construction
kits covers 19 different series, includ-
ing planes, ships, cars, historical
figures and trackside series—each
model just like the real thing!
Prices from only 2/7d to 20/6d

-

MITCHELL

N :
¢ RESLER
p ‘STORCH

(MIRFIX-00 SCALE
CHURCHILL TANEK

AIRFIX MAGAZINE 2/- MONTHLY
ASK FOR THE AIRFIX KIT CATALOGUE
FROM YOUR LOCAL STOCKIST

121
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rc RACER #
2:46 cc &

SINGLE OR DOUBLE

SILENCER WITH OR WITHOUT R/C
THROTTLE

e R e o0 o 2

A FAVOURITE FOR MANY YEARS
NOW BETTER THAN EVER!

WS R e sk ok

THE E.D. POWER PIPE

WIDE REV-BAND-EASY TO USE

TUNED LENGTH EX-

HAUST PIPE/SILENCER

FOR F/F, C/L, R/C

CLASSES

SIZE 1 FOR DIESEL AND GLOW MOTORS .15 TO .20 c/ins. (25 TO 3.5 c.c.). WEIGHT
11 oz. (38 gms. APPROX.). PRICE £2 19s. 4d. COMPLETE PLUS 13/3 P, TAX

ELECTRONIC DEVELOPMENTS | use

64 BRIGHTON ROAD, SURBITON, SURREY E.D. FUEL

ESSEX MODELS & HOBBIES

620 LONDON ROAD - WESTCLIFF-ON-SEA - ESSEX
A e T A P T B oS e R T e T M T e
MAIL ORDER % CREDIT TERMS * Tel.: SOUTHEND 31595

Here is the newest Model Shop in Essex, with all the latest and best in Model Kits, Engines and
Radio Control Equipment. All modellers are welcome, expert or beginner will all receive the same
personal attention. If we do not have your needs we will obtain them with minimum delay.
We are stockists for all quality modelling aids. Kits: Keil Kraft, Veron, Graupner, Kohnstam
“Pilot”, Goldberg, Sterling Top-Flite, Aviette, Ripmax, Cybernetics, Frog, etc. Engines: Merco,
A.M., Frog, Davies-Charlton, Paw, Super Tigre, Webra, K & B Tornado, 0.5, Max, E.D,, Taifun,
etc. Radio Proportional: Kraft Gold Medal, Pecon Pack System, New “Gem", Skyleader,
Climax, Grundig, Orbit, Flight Link, etc. Radio Single Channel: Macgregor, Gem, A.B.C. Mini-
i R ; Sonic, ete., etc. Accessories: Geoff Franklin,
Micro- Mold Soraco, Du-Bro, Kavan, Mercury,
and all other quality items.

PERSONAL SERVICE
BY MODELLERS
FOR MODELLERS

OUR AIM — YOUR SATISFACTION

OPENING HOURS:
9 a.m.—6 p.m. Weekdays
Late night, Friday 7 p.m.
Early closing, Wednesday 1 p.m.
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v KEIL-KRAFT, VERON, FROG, MERCURY, TOP FLITE,
| IN A TECHNICAL HOBBY, SUCH AS AEROMODELLING,

< | IT PAYS TO SHOP AT THE SPECIALISTS

| THIS MEANS—

O |

:  THE MODEL SHOP

o

z |

N (MANCHESTER)

a |

w | Call, write or telephone

.| 713 BOOTLE STREET, OFF DEANGATE

o | MANCHESTER, 2

S| Telephone 061-834 3972

N 0.S. and Raven Radio Control Equipment

> | a Speciality

$ /Y HIAYIT-ANS NOYLINIW SO '9IANNYD “HODIYDDIVKW

'OY¥34907109

"XYdid

"YINNYYD

ONITHILS

3d WID

Super 8 @[ﬁ@

The MName that Stands for Speed and Power

A RANGE OF OVER 30 ENGINES FROM 2L cc. TO 124 c.c.
FOR ALL TYPES OF MODELLING APPLICATIONS

MIDWEST KITS

Super Pre-fab single channel models featuring
moulded one piece foam wings and tailplanes
ALL SIZES FROM RUDDER ONLY PULSE
TO FULL HOUSE PROPORTIONAL
CONTROLAIRE RADIO CONTROL
EQUIPMENT AND CONSTRUCTION KITS

From Single Channel to 4 Channel Proportional
to cater for all tastes and pockets

WORLD ENGINES
97 TUDOR AVENUE, WATFORD, HERTS {g;;

PHONE WATFORD 428589
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for: % ADVANCED DESIGN
% THE BEST MATERIALS
% TOP PERFORMANCE
+% REAL YALUE

PERFORMANCE KITS,

BUZZARD

60" wing span. 345 sq. in. wing area, O/A length 31.9". Tow-line, slope soaring. Free Flight or Radio Con-
trolled sailplane. It can easily be converted to power assisted flight with 0.75-1 c.c. engines, and power egg
assembly instructions are given, together with radio installation notes. Kit contains: Die-cut ribs, sectioned
trailing edges, coloured heavy Modelspan, best Solarba balsa, full size plan, transfers, etc, Ask for one at

your local model shop today. Price 40/1d.
COSMIC CLOUD—33" span, semi-scale, high wing cabin sailplane 7/8d.
PUMA—34" span, semi-scale, high performance sailplane a/11d.
LY N X—29" span, C/L Stunt bipe for 1.5 c.c. ta 3.5 c.e. 30/5d.
APEX—41" span, radic or free flight model. 0.73 vo 1.5 c.c. engine 12/6d.
1O MN—34" span, record and competition tested F/F flying wing. 0.46-0.8 c.c. 22/6d.
HORMET MOTH-—-20" span, scale rubber pewered bi-plane 8-
AIREDALE—26" span, rubber powered scale model 14/7d.
PERFORMAMNCE KITS HANDBOOK—Covering all aspects of aeromadelling 1/4d.
Available from all Model Aircraft Stockists
PERFORMANCE KITS : THORNMNCOTE GREEN : SANDY : BEDS

Tel.: MNorehill 221

PLANET MODELS
& HANDICRAFTS

Stockists of

All well known makes of Aircraft ;
and Boat Kits and I
Accessories |

Balsa wood Engines
Fuels Finishes

MODEL RAILWAYS
SLOT CAR RACING

Large range of Plastic Kits

HANDICRAFT MATERIALS A GOOD SIGN

Mail Order Service LOGK FOR IT

108 THE HORNET AT YOUR MODEL SHOP

CHICHESTER, SUSSEX
Tel.: Chichester 83502 | AN_D ORDER THERE
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M.E. SNIPE 1-49cc _-

Standard version, the \
ideal choice for free

flight scale models
and sport control-line

81,3d

SILENCERS AVAILABLE

-

M.E. SNIPE 1'49cc M.E. HERON 1 cc

R'C VERSION The perfect power
For smooth unit for small
power and sports models
sheer reliability 14,4d

95/1d :

{Water cooled

{Water cooled version available)

version available)

PRECISION BUILT BY:— MAROWN ENGINEERING LIMITED
UNION MILLS Distribution:
ISLE OF MAN E. KEIL & CO. LTD.

PRODUCTS

Whatever you're modelling, there's an H.M.G. product to give the job selid con-
struction and a superb finish—and it's so much easier with H.M.G!

* POLYSTYREME CEMEMT

% CLEAR SHRINKING AND COLOURED DOPES
* “ONE PACK™ FUEL-PROOF DOPE

* ALL PURPOSE CLEAR ADHESIVE

Look for the new, eye-catching H.M,G. packs at your lpcal model shops today !

H. MARCEL GUEST LIMITED

RIVERSIDE WORKS, COLLYHURST ROAD, MANCHESTER, 10
Tel.. COL 2644/1536
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BOOKS
WANTED

JANES AIRCRAFT & SHIPS.
BOOKS OF MILES, BRISTOL,
WESTLAND, JAPANESE AIR-
CRAFT, RED AIR-FORCE.
AIRCRAFT OF FIGHTING POWERS,
AJ/C RECOGNITION BOOKS
PUTNAM: HARLEYFORD
BOUND VOLS.—FLYING REVIEW,
AIR PICTORIAL, FLIGHT, AERC-
PLANE, AERO SPOTTERS, etc.
THETFORD’'S CAMOUFLAGE A/C
(1914/18 and 1939/45 editions)
AVIATION, AIRSHIP, AIR COMBAT
AIR WAR, AIRCRAFT BOOKS

SALES LIST 4d.

BOHEMIA BOOKSHOP

116 BOHEMIA ROAD
ST. LEONARDS, Sussex

WOLVERHAMPTON

MODELS & HOBBIES

3 Bell Street, Manders Centre

Wolverhampton
Telephone: 26709

ESTABLISHED 1957

FROM PINS TO
PROPORTIONALS

COME AND SEE
OUR FULL STOCKS
OF ‘AERO’ GEAR

r------------—--

b. SLEEPLID.

For over 30 years we

have maintained one

of the largest model

stocks in the South
of England

22/24 KINGS RD.,
READING, BERKS.

Tel.: 50074

L--------‘-ﬂ--- L]

SCOTTISH
GLIDING
UNION

PORTMOAK, SCOTLANDWELL

BY KINROSS
Telephone: Scotlandwell 243

THE WAVE SITE

Excellent Hiill, Thermal and Wave
Soaring in beautiful surroundings
Comfortable Clubrooms, excellent
bedroom accommodation, full
catering and bar
Seven days per week
Balanced Club Fleet
Resident Instructor
Aero Tow facilities

COURSES FOR BEGINNERS AND
OTHERS JUNE TO SEPTEMBER

Visitors and visiting aircraft welcome
Advanced bookings necessary inwriting
Write to Secretary for further details
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UNDER NEW MANAGEMENT

Model Aircraft and Boats
Plans Service

Radio Control Specialists
Triang Trains

Scalextric
000 Gauge ‘N’
Sekisut Model
Railroad Equipment
Return Service Mail Order

Please send for price list

CENTRAL
HOBBY
CENTRE

3-4 Princes Walk

MELBOURNE 3000
Telephone 633918

THE MODEL
DOCKYARD PTY. LTD.

216 SWANSTON STREET
MELBOURNE, VICTORIA
AUSTRALIA

Telephone: 663-3505

Australia’s Main Distributors for
O.S. Engines and Radio Control
Equipment . . . Pilot Radio Control
Kits . . . Camlok Ready-to-fly Air-
craft, Wheels and Accessories for
Radio . . . Engel Rjc, F[F, C/L Kits.

Best Range of Overseas Equip-
ment, Kits, Accessories to be seen
anywhere in the world.

Write for Price List: 25 cents per Copy

[ FIRST GLASS

PIIEI:ISIIIN l!llll

NOW wir 12 MiNITOOLS
ron precision drilling

5" long, powered by

a 44/6 volt external
battery, completely
portable and shockproof.
Indispensable for model
making, printed circuits, |pusB
precision  engineering,
car maintenance, optical work and every job
where a teol with exceptional accuracy, power
and speed is required. Fully guaranteed. Leaflet

available,
C.W.0. to:

Heathcraft Metal Products Ltd.
Dept. H, 54 Poland Street, London, W.|

AVAILABLE IN

AUSTRALI

AEROMODE LLER
OKS & PLANS

MAIL ORDER SPECIALISTS W

PLANS % BOOKS % ENGINES
R/C EQUIPMENT % KITS
BALSAWOOD % ACCESSORIES

S.A.E. WITH ENQUIRIES

10c PRICE LIST

HEARNS HOBBIES PTY. LTD.

303 Flinders Street 5 Collins Street
Melbourne 3000
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Modellers cee

....come and see the best in

e imported kits

e radio control

e engines

e exclusive /| accessories

Remember folks . . . . we sell what we fly
we fly what we sell !

® expert advice for the beginner
® special rates for clubs
® nothing too much trouble

e OPEN TILL 7 p.m.
including SATURDAY

Model Exchange

7| Saint Albans Road
Watford
Hertfordshire

Tel. Watford 43026




s aeromodellin:
4 & radio contr]

model boats,cars
& radio control

BOAT & (AR
MODELLERS!

Three Plans Handbooks

Each a specialised list of Model Plans for the M.A.P. Plans Service

2

There is a wealth of useful data and helpful articles for every modeller,
Order now:

Handbook No. 1 for all Aircraft including R.C. 2/- -i- 6d. postage
Handbook No. 2 for Boats, Cars and R.C. 2/- + 6d. postage
Handbook No. 3 Locomotives, Traction Engines,

Workshop Equipment, Misc. 1/6 +— 6d. postage

Order from:

Model & Allied Publications, Ltd.
13/35 Bridge Street, Hemel Hempstead, Herts. Or through your model shop



